World Conference on Magic Bullets

Celebrating Paul Ehrlich’s 150th Birthday

Nürnberg,Germany, September 9-11, 2004


	001
Cefepime-induced Neurotoxicity: A Retrospective Review With a Proposed Mechanism.

ABANADES S1, NOLLA J2, RODRÍGUEZ-CAMPELLO A3, ROSET PN1, 

FARRE M1.

1Institut Municipal d’Investigació Mèdica (IMIM), Universitat Autònoma de Barcelona, Barcelona, Spain; 2Hospital Universitari del Mar, Universitat Pompeu Fabra, Barcelona, Spain; 3Hospital Universitari del Mar, Universitat Autònoma de Barcelona, Barcelona, Spain.

Background: Cefepime is a fourth-generation cephalosporin commonly used as first-line empirical treatment for immunosupressed patients with fever of unknown origin. Although results from clinical trials did not showed a clear link between cefepime use and the appearance of neurological symptoms, postmarketing surveillance have shown an increased number of cases of neurotoxicity associated to cefepime treatment. To our knowledge, a review of all cases published have not yet been performed.
Methods: We have searched in the MEDLINE database for all Cefepime publications from 1984, date for the first Cefepime MEDLINE citation, to June 2004. We selected the pertinent publications dealing with cefepime induced neurotoxicity. Additional references were found in the articles sorted by the MEDLINE search.

Results: Cefepime induced neurotoxicity was first reported in 1998. There is a significant increase in the number of cases reported during the next years with 59 cases reported in a total of 18 publications. The main clinical characteristics were examined. Renal failure of varying degree and time of onset was present in almost all cases, mostly uremic and elderly patients. The common clinical  findings were confusion, agitation, temporospatial disorientation, myoclonus, and seizures. The latency, as median interval between symptom onset and diagnosis of cefepime associated neurotoxicity, was between 1 to 14 days. Common contributing factors in these reports included a marked delay between initial symptoms and diagnosis as well as different degrees of renal failure. Cefepime induced convulsions can be mediated by antagonism on the gamma-amino butyric acid (GABA)(A)-receptors, reducing the GABA-mediated inhibitory response.

In patients with renal failure, these neurotoxic effects are enhanced by various factors. A proposed mechanism is explained.

Conclusions: Cases of Cefepime neurotoxicty are increasing over time. Data gathered since cefepime were first marketed underscore the potential for neurologic adverse events secondary to its administration.
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Antisense Oligonucleotides Targeted Cdk1/p34cdc2 and C-myc Interact with Conventional Chemotherapeutic Agents to Enhance or Reduce Their Efficacy on Human Colorectal Cancer Cells.

ABAZA MS1, AL-ATTIYAH R J2

1Faculty of Science, 2Faculty of  Medicine, Kuwait University, State of Kuwait.

Background: The increase in systemic toxicity and drug resistance, the major drawbacks of cancer chemotherapeutic agents, have led to a new challenge in the field of cancer research. To overcome this problem, extensive research has been directed toward reducing systemic toxicity and increasing drug activity in cancer therapy. In this regards, combination chemotherapy has received more attention for the purpose of finding compounds with a known mechanism of action that could increase the therapeutic index of clinical anticancer drugs. The present study examined in vitro the ability of antisense phosphorothioate oligonucleotides (S-oligos) mediated downregulation of cdk1/p34cdc2 and c-myc expression to enhance or reduce the antitumor effects of conventional chemotherapeutic drugs acting by different mechanisms against human colorectal cancer cells.

Methods: The effects of cdk1 and c-myc antisense oligonucleotides on the growth inhibitory and proapoptotic activity of several distinct chemotherapeutic drugs were examined, in vitro, on human colorectal cancer cells . Cell proliferation was studied by MTT and colony formation assays. RT-PCR and slot blot were used to measure gene expression of cdk1 and c-myc before and after transfection. Flow cytometry was used to analyze cell cycle.

Results: Dose dependent growth inhibition of human colorectal cancer cells was observed after treatment either with cdk1, c-myc antisense S-oligos or conventional chemotherapeutic drugs. Expression of cdk1 and c-myc mRNAs and proteins were markedly decreased and colorectal cancer cells were growth arrested in Go-G1/ G2-M and G1-S/G2-M phases of cell cycles after treatment with c-myc and cdk1 antisense S-oligos, respectively. Furthermore, an additive or synergistic growth inhibitory effects were noticed when cancer cells were treated with sequential combination of c-myc or cdk1 antisense  S-oligos and either taxol, 5FU, vinblastine or doxorubicin.

Conclusion: Downregulation of c-myc or cdk1 expression can enhance the sensitivity of human colorectal cancer cells to the cytotoxic effects of chemotherapy. Antisense S-oligos targeting c-myc and cdk1 may play a role in the therapy of colorectal cancer in combination with chemotherapeutic drugs.
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Experimental Studies on Synergism between Nitrofurantoin and Piperitone by Checkerboard Titer Test.
ABDOLPOOR F1, SHAHVERDI AR1, FAZELI MR1, JAMALIFAR, H1, RAFII F2 
1Department of Pharmaceutical Biotechnology, Faculty of Pharmacy, Tehran Medical Sciences University, Tehran Iran; 2 Division of Microbiology, National Center for Toxicological Research, U.S. FDA, Jefferson, AR, USA
Background: In recent years, there has been increasing interest in compounds that enhance the antimicrobial activities of currently available antimicrobial drugs. We have shown that both the diluted essential oil of Mentha longifolia and Piperitone, one of the prominent components of essential oil, have synergistic effects on the antimicrobial activity of  nitrofurantoin In this study, we have further investigated the effects of piperitone (3-methyl-6-(1-methylethyl)-2-cy- clohexen-one), on the antimicrobial activitiy of nitrofurantoin by checkerboard titer test. Methods: The minimum inhibitory concentrations (MICs) of the nitrifurantoin and piperitone against the Enterobacteria cloacae were determined by the broth dilution method. The compination effect of compounds was also tested for determination of fractional inhibitory concentration (FICs) index according to conventional checkerboard titer test. 
Results and conclusions: Nitrofurantoin, combined with piperitone, caused a remarkable decrease in the MICs compared with each compound alone. The MIC of nitrofurantoin and piperitone singly were 100 µg/ml and 25 µl/ml respectively, wile in combination these were 25 µg/ml and 0.3 µl/ml respectively. The FIC index for Enterobacteria cloacae was found to be 0.35 which confirmed a synergism of actions.
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Treatment of Glucosphingolipid Storage Disorders with Novel Inhibitors of Glucosylceramide Synthase.
ABE A1, WILD S1, LEE L1, SHAYMAN JA1
1University of Michigan, Ann Arbor, MI, USA.
Background:  Glucosylceramide (GlcCer) synthase catalyzes the transfer of glucose from UDP-glucose to ceramide to form GlcCer, which is the common precursor of higher glucosphingolipids (GSLs).  Therefore, inhibition of the enzyme activity has been pursued as a potential therapeutic strategy for the treatment of GSL storage disorders, such as Gauche, Sandhoff, Tay-Sachs, Fabry disease and GM1 gangliosidosis, through substrate deprivation.  Methods:  An original form of the inhibitor of GlcCer synthase, D-threo-1-phenyl-2-decanoylamino-3-morpholino-1-propanol (PDMP), was created based on GlcCer.  It has been observed that PDMP and PDMP-related compounds induce an increase of intracellular ceramide level and cell growth inhibition.  To improve such cytotoxic effects, recently, two novel PDMP-related inhibitors, D-threo-ethylenedioxy-P4 (DOP4) and D-threo-p-hydroxy-P4, were designed, synthesized and tested in vitro and in vivo systems.  Results:  These inhibitors markedly reduced GSL levels in MDCK cells without any accumulation of intracellular ceramide or growth inhibition.  Suceedingly, each inhibitor was applied to Epstein-Barr virus transformed Fabry lymphoblasts and successfully reduced neutral GSL levels in the lymphoblasts without any morphogical changes or growth inhibition.  Furthermore, DOP4 was applied to a mouse model of Fabry disease, in which - galactosidase A gene was knocked out. 　The inhibitor markedly blocked an accumulation of globotriaosylceramide (Gb3) in kidney, liver and heart of mice.  Also, a significant decrease of Gb3 compared to before beginning the treatment was observed in the kidney.  During the treatment with DOP4, no significant change in body weight or each organ weight, including thymus and spleen was observed.  The ultrastructural analysis of the kidneys from the DOP4-treated animals revealed the loss of the large lipid laden inclusions in the renal tubular typical of untreated mouse kidneys.  Conclusion:  These results suggest that the latest inhibitors are useful as therapeutic agents for the treatment of Fabry disease and potentially other GSL storage disorders.  
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PHARMACOKINETICS OF IMIPENEM IN SHEEP WITH SPECIAL REFERENCES TO IT’S HEPATO-RENAL EFFECTS.
ABO EL-SOOUD K1, KHAMMAS W2, NADIR KADRI M2
1Pharmacology Department, Faculty of Veterinary Medicine, Cairo University, Egypt; 2Dept. of Veterinary Basic Sciences, Faculty of Veterinary Medicine, Jordan University of Science and Technology, Jordan.

Background: In the present investigation, concentration of imipenem in plasma and urine were estimated in sheep following single intravenous and intramuscular injections of 20 mg kg-1 b.wt. of imipenem/cilastatin sodium and he pharmacokinetics of imipenem was studied.
Methods: Five healthy ewes' weigthing 40-50 kg and 12-14 months old were used. The pharmacokinetic aspects of Imipenem/cilastatin sodium were studied after single intravenous and intramuscular injection at a dose of 20 mg kg-1 b.wt. A complete cross over study is done with three weeks washout period between each segment of the experiment. The effect of multiple intramuscular injections of Imipenem/cilastatin on hepato-renal functions and structures was investigated. The determination of the best-fit compartmental model and initial estimates of the model dependent pharmacokinetic parameters was analyzed with the help of a computerized curve-stripping program.
Results: Values are arithmetic means(SE
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Conclusions: 

1- Imipenem-Cilastatin is a promising combination that can be usefull antimicrobial agents for most pathogens organisms in Zoo and valuble animals with a twice daily dosage regimens.

2- High urine concentration of imipenem is likely to be efficacious in treatment of urinary tract infections in sheep.

3- Two weeks or longer period of imipenem administration is recommended to study the regenerative capabilities of the hepatocytes.
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How Leishmania (Leishmania) amazonensis Reaches Central Nervous System?

ABREU-SILVA, AL1/2 AND CALABRESE, KS2

1Universidade Estadual do Maranhão, São Luís – Maranhão Brazil; 2Laboratório de Imunomodulação (DP) do Instituto Oswaldo Cruz, Rio de Janeiro, Brazil.

The goal of this paper is to describe pathological changes of the central nervous system observed in experimental tegumentar leishmaniasis. Material and Methods: BALB/c and Swiss mice were subcutaneously infected with 104 L. (L.) amazonensis amastigotes. Eight-months post infection, the experimental group was sacrificed and the whole brain, tibia, femur, metatarsal bone and vertebral column were removed for histological study. Results: Microscopic analysis of the brain showed that 66,6 % of infected mice presented discrete hyperemia and inflammatory infiltrate in the meninges, composed by mononuclear cells and neutrophils with no detectable parasites. One BALB/c mouse showed mast cells, lymphocytes, polymorphonuclear cells and parasitized macrophages in the cerebral parenchyma. Polyencephalomacy was also observed in other animal. All mice presented a massive osteonecrosis, mainly in metatarsal bone. However, 20% BALB/c mice were observed severe necrosis of the lumbar vertebrae, which allowed access of the parasite to the spinal cord where was detected few parasites. Four possible routes of pathogen entry into the CNS have been proposed: pathogen-directed invasion of epithelial cells from the choroids plexus or cerebral capillary endothelial cells, passage between cells of the blood-brain or blood-cerebrospinal fluid barriers and transportation across these barriers within infected leukocytes. Conclusions: Our data favor the hypothesis that parasites could have achieved in the Central Nervous Systems using infected leucocytes, since Leishmania is an obligate intracellular parasite and are able to infect immature phagocytes. In the present work the presence of mast cells in the inflammatory infiltrates is an indication that mast cells play a role in host defense during pathogen invasion, corroborating with literature data. Mast cells-derived products may be influencing capillary permeability, facilitating the access of inflammatory cells to nervous tissue. However, our new data show that L. (L.) amazonensis induces severe bone destruction, allowing that amastigotes to get in touch with meninges and spinal cord. Here, we believe that the Leishmania reach the brain through cerebrospinal fluid.
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Synthesis and Biological Activity of CMP-KDO Synthetase Inhibitors in Lipopolysaccaride Biosynthesis of Gram-negative Bacteria.
ADACHI H1, KONDO K1, DOI H1, KOJIMA F1, ISHINO, K2, HOTTA K2, 
UMEZAWA Y1, NISHIMURA Y1
1Mirobial Chemistry Research Center, Tokyo, Japan; 2National Institute of Infectious Diseases, Tokyo, Japan.
Background: LPS formation of outer membrane in Gram-negative bacteria requires 2-keto-3-deoxy-manno-octonic acid (KDO) which is connected to the lipid A moiety.  KDO is activated by CMP-KDO synthetase (CKS) which catalyses the formation of a monophosphate diester between KDO and CTP.  The CKS is unique to Gram-negative bacteria and attractive target for anti-Gram-negative bacterial agent.  Methods: 1) The synergistic effect of 8-alanylalanylamino-2-deoxy--KDO (2), a prodrug of 8-amino-2-deoxy--KDO (1) for Gram-negative bacteria, with kanamycin (KM) or fosformycin (FOM)  on release of Vero　toxins (VTs: VT1 and VT2) by Escherichia coli O157 (EHEC O157) was evaluated in vitro.  2) The syntheses of compounds to be more potent CKS inhibitor and to be more stable for penetration into the bacterial cytoplasm were carried out by introduction of various substituents into an amino group at C-8 of 1 and by structural transformation of hydroxyl groups at C-4 and C-7 of 1.  Inhibitory activities of these compounds against CKS were evaluated. 

Results: 1) While compound 2, KM, and FOM showed no inhibitory effect on release of VTs by themselves, both KM and FOM showed the remarkable inhibition of VT2 release through synergistic effect of 2.  2) The inhibitory activities of derivatives of 1 against CKS were shown in the following table (selected data).
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Conclusions: 1) Synergistic effect of 2 with antimicrobial agents on inhibition of VT2 release by EHEC O157 supports the further design of new CKS inhibitor.  2) The structural modification around C-4, C-7, and C-8 of 1 effects largely the inhibition against CKS.  
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Applications of a Blood-Brain Barrier Technology Platform to predict CNS penetration of drugs in various series of therapeutics families. 
I. Computational Model.
ADENOT M1, PERRIERE N1,2, SCHERMANN JM2, LAHANA R1
1Synt:em, Nîmes, France;  2 INSERM U26, Hôpital F.Widal, France.

Background: While the blood-brain barrier (BBB) permeation is a continuous variable by nature, most models to date are based on qualitative data depending on the knowledge of any clinical CNS incidence for a given drug, due to the lack of publicly available reliable quantitative data. Among other weaknesses in predicting the level of BBB permeation (hence CNS penetration/distribution), only the passive diffusion component is generally taken into account, neglecting efflux transport for P-glycoprotein substrates and transcytosis transport for large hydrophilic drugs for which conventional models are not applicable.

Methods: We have developed composite computational BBB models, including P-gp or transcytosis components into the total drug transflux. The model relies on a complete suitable molecular description, including many aspects of physico-chemical properties of molecules. Model outputs are expressed as individual standardized scores for each transport component (passive diffusion, P-gp efflux, adsorption-mediated transcytosis), a projection onto a graphical CNS-Map and the resulting score of BBB permeation (Pe-score).
Results: 

Conventional small molecules : Mean score values (between 0 and 1) for a two-component composite model shows that non-CNS therapeutics are characterized by significantly lower diffusion term and higher P-gp efflux component than the CNS-therapeutics. 
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Cationic peptides : A measure of cell uptake (log of cell fluorescence intensity) has been used as a predictor of Kin transport coefficient from brain microdialysis assays. The predicted uptake allowed to estimate cell internalization of cationic peptides and to design CNS-therapeutic peptides or vectors for drug delivery to the brain. 

Conclusions : CNS-Maps have led to a high rate of discrimination based on a very large number (around 1,800) of diverse drugs of clinical use. The inclusion of P-glycoprotein transport as an explicit component of the model allows a clear mapping of drugs in terms of their BBB permeation. 
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Applications of a Blood-Brain Barrier Technology Platform to predict CNS penetration of drugs in various series of therapeutics families. II. In vitro model of rat blood-brain barrier.
PERRIERE N1,2, ADENOT M1, LAHANA R1, SCHERMANN JM2, ROUX F2
1Synt:em, Nîmes, France;  2 INSERM U26, Hôpital F.Widal, France.

Background: In vitro blood-brain barrier (BBB) models are presently developed from brain capillary endothelial cells isolated essentially from bovine or porcine species. Since most in vivo BBB permeability studies are performed with rodents, we inferred that an appropriate in vitro model should also be obtained from rodent cell cultures. In vivo, in vitro and in silico results from our BBB technology platform have been cross-correlated.
Methods: Primary cultures of rat brain endothelial cells (RBECs) were purified by a three-day treatment with puromycin (4µg/ml) to eliminate contaminant cells. RBECs were seeded onto collagen/fibronectin-coated Transwell-Clear filter inserts. In order to validate our model, two parameters were tested such as the Trans Endothelial Electrical Resistance (TEER) and the permeability of our endothelial cell monolayer to different compounds. Moreover, to gain insight into potential differences in the molecular organisation at the tight junctions (TJ), we evaluated both the cellular expression and localisation of several proteins expressed in vivo at the TJ (claudin-3, -5, ZO-1, occludin). To allow endothelial cell differentiation, due to the release of growth factors secreted by astrocytes, RBEC monolayer was treated with hydrocortisone and cyclic AMP in the presence of a culture of rat astrocytes.

Results: Under these conditions, the TEER reached 500 ohms.cm2 while sucrose and fluorescein paracellular permeability coefficients were greatly reduced (0,13 +/- 0,005.10-3 cm/s and 0,04 +/- 0,01.10-3cm/s, respectively). In addition, membrane localisation of TJ proteins in RBECs co-cultured with astrocytes was very similar to that in isolated rat brain capillaries. However, a selective loss of claudin-3 membrane immunostaining was observed in RBEC monocultures together with a reduction of TEER and an increase of sucrose permeability. Significant correlations were observed between in vitro permeability coefficients, influx transfer coefficients from in vivo studies and Pe-scores from computational model.
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Conclusions : In conclusion, the BBB technology platform combining in silico predictions and in vitro model of the rat blood-brain barrier is a powerful tool to predict potentially therapeutic drug penetration into the central nervous system within small series as well as large chemical libraries. 
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Pattern of Antibiotic Therapy and Clinical Outcome in Acute Generalized Peritonitis in Semi-Urban and Rural Nigerian Community.
ADESUNKANMI A.R. K, BADMUS T.A, AGBAKWURU E.A.
Department of Surgery, College of Health Sciences, Obafemi Awolowo University, Ile-Ife. Nigeria.

BACKGROUND: Antibiotic therapy is a necessary adjunct to surgical intervention in patients with acute generalized peritonitis in order to reduce morbidity and mortality. This study was undertaking to determine the pattern of antibiotic therapy and the postoperative clinical outcome of patients with acute generalized peritonitis. The hospital is a unit of a Teaching Hospital Complex serving the rural and semi-urban largely agrarian communities. 

MATERIALS AND METHODS: Patients operated for acute generalized peritonitis between 1997-2002 were studied prospectively. Patients were commenced on antibiotic therapy empirically based on clinical diagnosis, availability and affordability in Accident and Emergency Room while awaiting surgery.

RESULTS: 197 patients were recruited into the study with male to female ratio of 1.7:1, mean age 27.6 eq \O(_,+) 18.3 years. Diagnosis was Typhoid ilea perforation in 75 (38.1%), acute appendicitis with or without perforation or gangrene in 30 (15.2%), intestinal obstruction in 27 (13.7%), peptic ulcer perforation 18 (9%), other causes occurred in 47 (24%) patients.

The mean volume of pus from the peritoneal cavity was 1078mls + 832.

Multiple antibiotic therapies were used in 184 (93.4%) patients. Most common combination was chloramphenicol, gentimicin and metronidazole 80 (40.6%), followed by ampiclox, gentimicin and metronidazole 72 (36.5%), ampiclox and gentimicin 21 patients (10..6%), amoxicillin-clavulanate, metronidazole and gentimicin 3, amoxicillin and gentimicin in 2 patients.  A single antibiotic was administered in 13 (6.6%), clavulanate-amoxicillin 6 (3%), ampiclox 4(2%), and cefuroxime 3 (1.5%) patients. Antibiotics were changed in 37 (18.8%) patients; these were amoxicillin-clavulanaye in 13, cefuroxime 11, ceftriazone 7, Cefuroxime and Metronidazole 4 and amoxicillin-clavunate and metronidazole 2 patients. 

Postoperative complications were wound infection in 105 (42.6%), wound dehiscence 33 (16.7%), residual intra-abdominal sepsis 19 (9.6%), residual intra-abdominal abscess 17 (8.6%), post-operative chest infection 14 (7%), incissional hernia 11 (5.6%) among other complications. 15 (7.6%) patients trequired re-explorations for intra-abdominal postoperative complications and mortality in 31 patients (15.7%).

The type of antibiotics, the duration and the need for additional antibiotics had significant influence on the morbidity and mortality.

CONCLUSION: There was a very high rate of typhoid intestinal perforations, with heavy dependency on combinations of older group of antibiotics especially aminoglycosides and metronidazole. Antibiotic therapy was changed in 18.8% because of patients poor clinical progress. High morbidity and mortality was recorded. A change of policy in favour of newer and more effective antibiotics may assist in reducindg duration of therapy and the need for multiple antibiotic therapy especially the aminiglycoside. It may also contribute to reduction in morbidity and mortality from acute generalized peritonitis in our environment. 
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Zalcitabine (ddC) Induces Cellular Resistance Affecting its Antiviral Activity.
AGARWAL RP, SARKAR M, HAN T
Sylvester Comprehensive Cancer Center, Department of Medicine, University of Miami, Miami, Florida, USA.

Background: Dideoxynucleosides (ddNs) are integral part of antiviral therapy.  Evidence is now accumulating that treatment with ddNs, in addition to conferring viral mutations causing virological failures, induces host cell resistance, which may plays a role in the treatment failure. This hypothesis is tested here in an in vitro system. Methods: Cultivation of H9 human lymphoid cells in the presence of 
5.0 µM ddC selected H9-ddC cells that were resistant to the drug and other unrelated nucleosides. Mechanism(s) of resistance were assessed by determining deoxycytidine kinase (dCK) and thymidine kinase (TK) activities by radiochemical method.  The expression of the enzymes and one of the transcription factors, Sp1 (common to both genes), was determined by using standard methods of RT-PCR, gel mobility and immunoblotting.  Antiviral activity of ddC was evaluated by measuring HIV-1 p24 in the culture medium.  Results: Compared to H9 cells, the dCK and TK activities were reduced to 46.% and 51.4% and ddC and AZT (zidovudine) cellular accumulations to 47.8% and 13.0%, respectively, in the H9-ddC cells.  Consequently, H9-ddC cells were 15.7-fold and >10-fold resistance to ddC and AZT, respectively.  In addition, the H9-ddC cells showed cross- resistance to 3TC (lamivudine), d4T (stavudine), 5-fluoro-2’-deoxyuridine, and 2-fluoro-arabinosyladenine.  The molecular studies showed that in H9-ddC cells the dCK mRNA and protein expressions were reduced to 21% and 40%, respectively, whereas, TK1 mRNA was reduced to 27.1% and the protein could not be detected by immunobloting.  Although there was a slight increase in Sp1 protein expression, its binding activity was significantly lower in the resistant cells.  The studies of antiviral activity of ddC revealed that H9-ddC cells were >100-fold resistance of to the drug.  Conclusions: 1) These studies lend support to the thesis that long-term treatment with ddNs induces host cell resistance, which may result in failure of antiviral therapy. 2) ddC induces resistance to its analogs as well as to other unrelated nucleosides that may have impact on their chemotherapeutic potential.
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Extended-Spectrum Beta-Lactamases in Teaching Hospitals in Nigeria.
AIBINU IE1, 2, ODUGBEMI TO2, ADEYEBA JP1 and MEE BJ3

1Ladoke Akintola University of Technology, Ogbomoso, Nigeria; 2College of Medicine, University of Lagos, Nigeria; 3The University of Western Australia, Australia.
Background: Spread of resistance to antimicrobials among bacteria, raises concern for the effectiveness of antimicrobial therapy.  Introduction of highly stable Extended-Spectrum cephalosporins (ESCs) was followed by the emergence of cephalosporin resistant Extended-Spectrum Beta-Lactamases (ESBLs). Unfortunately, resistance to ESCs of many strains producing ESBLs is not readily apparent in routine susceptibility tests.  The inability to detect microbes with these enzymes has been responsible for the appearance and spread of such strains in hospitals in developing countries, without any suspicion by the laboratory or physicians of their presence. Methods: Isolates (190) were recovered from samples of patients from 4 teaching hospitals in Nigeria namely: Lagos University Teaching Hospital, Ilorin Teaching Hospital (ITH), Jos University Teaching Hospital (JUTH) and University College Hospital Ibadan. Disk diffusion susceptibility test identified cephalosporin resistant K. pneumoniae and E. coli.  ESBL-production was detected with the double-disk synergy test and the NCCLS confirmatory test. Study of resistance transfer was by conjugation. TEM-or SHV-type beta-lactamase genes were screened for, using PCR. Results: Of the 190 isolates, 34 (17.8%) comprising of 22 K. pneumoniae and 12 E. coli, showed ESBL activity with 13 (38.2%) transferring resistance.   Enzymes with pI of 5.4, 5.6, 5.8 (TEM-type), 6.1, 6.6, 7.0, (7.2, 7.6 SHV-type), and 8.0 were detected by isoelectric focusing analysis. Pulsed field gel electrophoresis showed ESBL isolates in JUTH and ITH to be indistinguishable, indicative of clonal dissemination in these 2 hospitals while others were genetically unrelated. ESBL-producing isolates were recovered from all the hospitals but the enzymes varied in the 4 hospitals.  Common to all is the ESBL enzyme with pI of 7.6. Conclusion: Clearly, the relatively high occurrence of ESBL-producing organisms underscores the importance of testing all Enterobacteriaceae for this characteristic in the clinical laboratory.  Failure to respond appropriately, to prevent the dissemination of pathogens with these beta-lactamases, may result in avoidable therapeutic failures, which can be fatal in patients who receive inappropriate antibiotics. 
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Failure of a Short-Term Antibiotic Therapy for Human Brucellosis – What is Currently the State of the Art?
Al Dahouk S1, Nöckler K2, Tomaso H1, Hagen RM1, Wittig M1, Scholz HC1, Neubauer H1
1Bundeswehr Institute of Microbiology, Munich, Germany; 2Federal Institute for Risk Assessment, Berlin, Germany.
Brucellosis is a ‘re-emerging’ zoonosis causing tremendous economic losses by reproductive failures in animals and severe systemic infections in humans that may affect any organ system. Infection control measures are mainly based on culling infected and vaccinating uninfected domestic animals. Vaccines for humans are not available. Etiological agents of human brucellosis are Brucella (B.) melitensis, B. abortus, B. suis and B. canis transmitted by direct or indirect animal contact. Besides brucellosis is the most frequent laboratory-acquired bacterial infection. 

Human disease is frequently characterized by chronic courses and relapses. Neurological and especially cardiac complications are responsible for a case fatality rate of 2-5 %. 

Clinical signs and symptoms may be misleading as they are non-specific and mimic various other febrile illnesses. Diagnosis is based upon the history of possible exposure, culture that may take several weeks and serological tests lacking either sensitivity or specificity. Thus, awareness and a high index of suspicion of the physician are of major importance for an early diagnosis being crucial for the successful antibiotic therapy. 

Routine susceptibility testing for Brucellae is usually not obligatory as most of the conventional anti-Brucella antibiotics are still active against Brucella spp. in vitro. Because of the intracellular survival and growth of Brucella in macrophages, the penetration ability of antibiotics is critical for their activity in vivo. Treatment usually includes a combination of doxycycline and rifampin for a six week course as recommended by the World Health Organization, 1986. Cases of focal complications (spondylitis, endocarditis, neurobrucellosis) require the additional use of an aminoglycoside and/or co-trimoxazole for a longer period of time. 
A case of an insufficient short-term antibiotic therapy using doxycycline 100 mg and ciprofloxacin 500 mg twice a day p.o. for a four week course and clinical outcome will be described. The principles of current therapeutic strategies for treating human brucellosis are discussed.
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Targeted Block Copolymer Drug Formulations for Oncology. Pre-Clinical and Clinical Experience.
Alakhov V
Supratek Pharma Inc., Dorval, Quebec, Canada.

Reduced bioavailability to drug-resistant tumors represents one of the major obstacles that limit the efficacy of the majority of chemotherapeutic agents. We have developed a new formulation technology (CombiForm) that combines computational and combinatorial chemistry principles to design targeted block copolymer formulations with increased drug efficacy and disposition in tumor tissues. The technology has been validated using several major anti-cancer drugs including paclitaxel, doxorubicin, etoposide and topotecan. The resulted formulations have demonstrated well-pronounced benefits including increased efficacy against drug-resistant tumors, oral bioavailability, tumor-specific disposition and metabolic stability of the formulated compounds.

The lead product based on this technology, a doxorubicin formulation SP1049C is in clinical trials. Phase I trial in 26 advanced cancer patients was successfully completed. The dose-limiting toxicity was myelosuppression, which was reached at the 90 mg/m2 dose. The maximum tolerated dose was established at 70 mg/m2. The toxicity and plasma pharmacokinetic profiles of SP1049C were similar to that of conventional doxorubicin. The anti-tumor activity was seen in 45% of the advanced cancer patients, many of which were previously treated with conventional doxorubicin without any responses. Phase II trials of SP1049C against adenocarcinoma of the esophagus and soft tissue sarcoma are presently ongoing aiming to further define its anti-tumor activity and safety profile. The present results indicate that the new formulation has substantially higher efficacy compared to the conventional drug, especially in adenocarcimona of the esophagus indication. The activity of SP1049C used as a single agent against this disease is comparable to that of the most advanced combination chemotherapies. Successful development of SP1049C may substantially accelerate the development of a new family of cancer-targeted products, in which conventional chemotherapeutics are combined with block copolymer carriers.      
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Fluorescence dyes, a powerfull tool for structural characterization of macromolecules and cells.
ALBANI JR
Laboratoire de Biophysique Moléculaire, Université des Sciences et Technologies de Lille, Villeneuve d’Ascq Cédex, France.

Background: Fluorescence spectroscopy allows studying the interaction between molecules and to characterize the structure of cells and of macromolecules.  When dealing with macromolecules in vitro such as proteins, one can use intrinsic fluorophores (Trp residues) or extrinsic ones that bind to specific sites.   
Animal and vegetal cells may contain natural fluorophores helping in the characterization of a specific structure or to differentiate varieties and / or species.   

Methods:  

- We used 2,p-toluidinylnaphthalene-6-sulfonate (TNS) as a fluorescent probe to study the interaction between cytochrome c and cytochrome b2 core and to follow the binding of cytochrome b2 core on flavodehydrogenase.  
- The fluorescence excitation spectrum of Trp residues of 1-acid glycoprotein was  recorded to study the effect on the protein structure of calcofluor binding on the carbohydrate residues.   

- Displacement of TNS bound to 1-acid glycoprotein by hemin was studied allowing us to give a global description of the tertiary structure of the protein. 
- Fluorescence studies on the coelomic liquid of Eisenia andrei and Eisenia fetida were also performed. The two worms are recommended by the OECD for tests of acute and sub-acute toxicity of soil and are used indifferently in ecotoxicological studies.

- Finally, emission of different varieties of corns (standard known as Safran, the amylose extender mutant and sweet) and of different varieties of white rice (Surinam, Thai, Sherbati and Basmati) are detailed.  

Results:

Binding of cytochrome b2 core on flavodehydrogenase is cooperative while interaction between cytochrome c and cytochrome b2 core is not. 

A minimum concentration of calcofluor is necessary to induce any structural modification of 1-acid glycoprotein  

1-Acid glycoprotein contains a pocket with a hydrophobic domain where TNS and hemin bind. 

Coelomic fluid of Eisenia andrei displays a characteristic fluorescence absent in the coelomic fluid of Eisenia fetida. This indicate that the two species do not metabolize the same types of molecules and thus can be differentiated quickly and easily at the molecular/ metabolic level. 

Species of crops has its own specific emission and within each species we found a fluorescence spectrum characteristic of each variety. 
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Susceptibility of Different MRSA Clones to Metals and Biocides.
Al-DOORI Z1, D MORRISON1, G EDWARDS1 and C GEMMELL2
1Scottish MRSA Reference Laboratory , Department of Microbiology, Stobhill Hospital, Glasgow, Scotland, UK. & 2Glasgow University Department of Bacteriology, Glasgow.

Backgound: Methicillin-resistant S.aureus (MRSA) strains are a major cause of sepsis in hospitals and they can lead to skin infections, septicaemia and death. Biocides play an important role in the control of MRSA in hospitals. Antiseptics are often used to decolonize patients and disinfectants are used to clean the patient’s environment.

235 MRSA were tested for their susceptibility to biocides (triclosan, chlorhexidine and cetylpyridinium chloride), metals (cadmium nitrate, mercuric chloride and phenyl mercuric acetate) and ethidium bromide. The isolates included a total of 14 PFGE defined clones, the majority of which belonged to the two dominant UK epidemic MRSA clones: EMRSA-15 (n=90; 35.6%) and EMRSA-16 (n=73; 28.9%). Methods: Biocides MICs were determined by the NCCLS agar dilution protocol using NCTC 10788, ACTC 29213 and Enterococcus faecalis NCTC12201 as controls. Susceptibility to metals and ethidium bromide were performed by the Stokes disc diffusion method. 

Results: The triclosan, (trc) MIC90 0.06µg/ml (range 0.015 - 4µg/ml);CHX (chlorhexidine) MIC90 2µg/ml (range 0.5 - 4µg/ml ) ;CPC (cetylpyridinium chloride) MIC90 4µg/ml (range 0.5 - 8µg/ml). 

None of the MRSA were resistant to phenyl mercuric chloride. The majority were resistant to cadmium nitrate (85.1%) and either sensitive or intermediate to mercuric chloride (92%) and ethidium bromide (93.2%). Two clones, SMRSA-99 (Part of the Iberian clone) and a related clone SMRSA-109 were resistant to cadmium nitrate, mercuric chloride ethidium bromide, and showed intermediate resistance to phenyl mercuric acetate. Three clones SMRSA-119, SMRSA-107 and SMRSA-112 showed similar resistance pattern but to phenyl mercuric acetate. The majority of EMRSA-15 and EMRSA-16 were only resistant to cadmium nitrate, however 15 EMRSA-15 and four EMRSA-16 were also showing resistance/ intermediate resistance to ethidium bromide or mercuric chloride.

Conclusions: 1) There was correlation between increased MIC to CPC and CHX and increased resistance to metals and NAB. The metals and ethidium bromide resistogram did not correlate with specific PFGE types. However, the PFGE types could be subdivided by resistogram.
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Determining the clinical utility of the urine pneumococcal antigen in the diagnosis and empiric management of community acquired pneumonia.
Zakari Y. Aliyu, DA Colvin, HM Salihu, DK Walshe, S Ondiek.

St. Agnes Hospital, Baltimore Maryland.
Background:  The diagnosis of pneumonia, caused by S. pneumoniae, is based currently on sputum and blood culture results and clinical correlation.  Major limitations of this approach include the need for empirical antibiotic treatment for as long as 72 hours pending culture identification and antibiotic sensitivities as well as the lack of sensitivity of blood cultures in detecting the disease. The Binax NOW( Urine pneumococcal antigen test is a new test approved as an adjuvant test for the diagnosis of pneumococcal pneumonia. Our study was designed to determine the clinical utility of this test in a community teaching hospital setting.
Methods: A prospective study of 100 patients admitted to St. Agnes Hospital for suspected community acquired pneumonia (CAP) from Jan 21, 2004 through April 22, 2004. Inclusion criteria were patients with clinical diagnosis of pneumonia and age greater than 21years. Blood and/or sputum cultures was used as the "gold standard" for diagnosis of S. pneumoniae  infection. Urine was collected and tested without concentrating or freezing. Analysis was perfomed in our laboratory using the Binax NOW( immunochromatographic urine pneumococ cal antigen test, per protocol in the package inser t. 

Results: Eighty-five tests were performed from the 100 patients. Ages ranged from 28 to 99 (15% males and 85% females). 7 patients had positive test for Streptococcus pneumoniae urine antigen. Nine patients in the study had positive cultures, 3 of them tested negative for the urine antigen. Of the seven who tested positive for the urine antigen, 6 had positive cultures and 1 had negative cultures. Our study resulted in a calculated sensitivity 66.7% and specificity of 98.8% for the Binax NOW( Urine pneumococcal antigen test. The positive predictive value and negative predictive values were calculated to be 85.7% and 96.3% respectively.

Conclusion: The Binax NOW( Urine pneumococcal antigen test is a simple and inexpensive adjuvant test with moderate sensitivity and high specificity and negative predictive value for the diagnosis of pneumo coccal pneumonia.
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Targeted Therapeutics in the Treatment of Cancer.
ALLEN, TM1, PONZONI, M2, PASTORINO, F2, SAPRA, P1.

1Pharmacology, Univ. Alberta, Edmonton, Canada; 2G. Gaslini Children’s Hospital, Genoa, Italy.
Background:  Several antibody therapeutics have received clinical approval and have been shown to have additive or synergistic effects with conventional anticancer drug therapy in cancer clinical trials.  Several ligand-targeted therapeutics have also received clinical approval.  In addition, many liposomal delivery systems for anticancer drugs have been approved or are in advanced clinical trials.  Liposomal anticancer drugs have improved anticancer effects over conventional (free) drugs because they improve the pharmacokinetics and pharmacodynamics of their associated drugs.  These observations provide a powerful rationale for the development of ligand-targeted liposomal therapies.  Methods:  Peptide or antibody ligands against cell surface tumor-associated antigens or receptors were covalently attached at the surface of liposomes loaded with anticancer drugs such as doxorubicin or vincristine.  The targeted liposomes were evaluated for their binding, cytotoxicity and ability to prolong life-span or reduce tumor volume in murine models of cancer. Results:  Ligand-mediated targeting of liposomal therapeutics resulted in improved results in a variety of cancer models over non-targeted liposomal therapeutics and over signalling ligands on their own.  Various animal models of human disease in which improved results have been obtained in our laboratories include: anti-CD19- or anti-CD20-targeted liposomal doxorubicin (DXR) or vincristine in the treatment of B lymphoma, NGR-targeted liposomal DXR in the treatment of neuroblastoma (an angiolytic effect), and anti-GD2-targeted liposomal DXR and anti-GD2-targeted liposomal antisense oligonucleotides anti-c-myb or anti-c-myc in the treatment of neuroblastoma or melanoma.  Conclusions:  1) Liposomal anticancer drugs targeted with peptides, whole monoclonal antibodies or antibody fragments show improved selective binding to target cells compared to non-targeted liposomal drugs or non-target cells.  2)  Targeted liposomal anticancer drugs result in improved selective cytotoxicity against target cells compared to cells lacking the target antigen.  3)  Targeted liposomal anticancer drugs resulted in decreased tumor volumes, significant improvements in life span, and high percentages of cures in a variety of tumor models compared to non-targeted liposomes or free drugs.
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Synthesis & Potent Antimicrobial Activity of Some Novel N-(Alkyl)-2-Phenyl-1H-Benzimidazol-5-Carboxamidines.
GOKER, H a., ALP, M a., YILDIZ, S b.

a Department of Pharmaceutical Chemistry, b  Department of Microbiology, Faculty of Pharmacy,  Ankara University, Tandogan,  Ankara-Turkey.

Benzimidazole ring system is present in numerous antiparasitic, antifungal, antihelmentic, antihistaminic and anti-inflammatory drugs. The first patent study on very potent antibacterial activity against Staphylococcus aureus of anilino halo-genated benzimidazoles was reported in 1969. Recently, more attention was given to nucleosids of halogenosubstituted benzimidazoles as antiviral agents. However, some of them have high cytotoxicity and therefore no clinical uses. Among these, 

L-ribonucleoside of 5,6-dichloro-2-isopropylamino-benzimidazole was found to exert no cytotoxicity on human cells while being highly effective against Epstein-Barr.  From our laboratory, the synthesis of benzimidazoles carrying amide and amidine function at different positions and their promising antibacterial and antifungal activity have been reported. Below, in this connection, this time we have been attempted the synthesis a series of novel N-alkyl-2-substituted-phenyl-1H-Benzimidazol-5-carboxamidines one of the most active formula are given below among this series.
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For targeted benzimidazoles, halogen atom of 4-chloro-3-nitrobenzonitrile was replaced with several amines. Then nitrile group of these compounds were converted into the imidate ester, using Pinner method, treatment of ester with desired amines gave the benzamidines, their reduction with H2,Pd/C produced o-pheneylendiamines. Condensation of these derivatives with the Na2S2O5 adduct of appropriate benzaldehydes gave targeted benzimidazoles.
The series of 22 novel compounds were tested for in vitro antibacterial activity against Gram-negative Escherichia coli, Gram-positive Staphylococcus aureus, methicillin resistant Staphylococcus aureus (MRSA, clinical isolate), Streptococcus faecalis bacteria and antifungal activity against Candida albicans by disk-diffusion method to determine the growth inhibition zone. The preliminary data showed that some analogues exhibited strong ability to inhibit S. aureus, MRSA, E. Coli and C. albicans. Up to date, we found for the first time promising inhibitory activity against E. Coli with the amidinobenzimidazoles. 3,4-di-Chloro substitution on the 2-phenyl group of this system plays an important role in the antibacterial activity. Many of the other substitutions on the phenyl ring result in lowering of the inhibitory activity. In addition, the microbiological results show us that, if these derivatives are substituted with phenyl, benzyl, halogenated benzyl and phenylethyl groups at the N1 atom, antimicrobial activity increases.
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Interaction of Transported Drugs with the Lipid Bilayer and P-glycoprotein: Drug Transport is Mediated by a Solvation Exchange Mechanism.
OMOTE H, AL-SHAWI MK 2
University of Virginia Health System, Charlottesville, VA, USA.

Background:  P-glycoprotein (P-gp) is a plasma membrane drug transporter involved in active outward pumping of chemotherapeutic agents, cytotoxins and drugs from cells.  First recognized in multidrug resistance associated with cancer chemotherapy, P-gp is also important in drug pharmacokinetics, drug disposition and absorption, and in AIDS treatment.  It limits drug absorption from the intestine and forms an active part of the blood brain barrier as well as facilitating drug excretion.  Broad substrate specificity of human P-gp is an essential feature of multidrug resistance.  Substrates of P-gp are mostly hydrophobic and many of them have net positive charge.  Methods:  Utilizing the energy of ATP hydrolysis, P-gp is thought to take up substrates from the cytoplasmic leaflet of the plasma membrane and transport them to the outside of the cell.  We examined this model by molecular dynamics simulation of the lipid bilayer in the presence of transport substrates together with homology structure modeling of P-gp.  Results:  Cationic drugs partitioned near the surface interfacial zone of the membrane.  Hydrophobic portions of drug molecules inserted into the hydrocarbon zone of the lipid bilayer whereas polar portions retained polar interactions with the surface of membrane.  Taken together with previous EPR studies, the results suggest that most transported drugs are concentrated near the surface zone of the inner leaflet of the plasma membrane.  Here the drugs can easily diffuse laterally into the drug-binding site of P-gp.  Modeling showed that a putative drug-binding chamber did not contain acidic residues required for drug binding and cationic drug preference.  However, in the membrane interface zone, the Intra Cellular Domain helices had such conserved acidic residues.  These residues were accessible from inside the chamber and represent good candidate residues involved in the observed cationic drug preference.  Surrounding these acidic residues are many polar and aromatic residues that appear to be required for drug binding.  Conclusions:  The initial high-affinity drug-binding site is located in the interfacial surface area of P-gp in contact with the membrane interface.  Based on these results and our recent kinetic studies, a “Solvation Exchange” drug transport mechanism of P-gp is proposed.
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ANTILISTERIAL ACTIVITY OF BALLOTA SPECIES GROWING IN TURKEY.
Nurten ALTANLAR1, Gülçin SALTAN ÇİTOĞLU2, Betül SEVER YILMAZ2
Departments of Pharmaceutical Microbiology1 and Pharmacognosy2 Ankara University, Faculty of Pharmacy, Ankara, Turkey.
In the present study we investigated the antilisterial activities of ethanol extracts of 16 Ballota species belonging to the Lamiaceae family and growing in Turkey. Ballota species have been used in Turkish folk medicine as antiulser, antispasmodic, diuretic, choleretic, antihaemorrhoidal and sedative agent. Some species used externally, in the treatment of wounds and burns. Ballota nigra is used internally so supress coughs and upper rrespiratory inflammation.

The antilisterial activities of these extracts were tested using disc diffusion method against 4 different Listeria strains (L.ivanovii, L. monocytogenes, L.innocua, L. murrayi ).

The  extracts of the B.  nigra subsp. anatolica, B. cristata,  B. nigra subsp. foetida,  B.  rotundifoli, B. nigra subsp. uncinata  and  B.  pseudodictamnus  have the greatest antilisterial activity against L. monocytogenes.  Among these species B.  nigra subsp. anatolica, B. cristata  and  B. nigra subsp. foetida have also antilisterial activity against L. ivanovii, L. innocua and  L. murrayi.  
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How Does Rhodococcus opacus Adapt to Environmental Stresses?
ALVAREZ HM, SILVA RA, ALVAREZ AF, BARRÍA M
Departamento de Bioquímica, Facultad de Ciencias Naturales, Universidad Nacional de la Patagonia San Juan Bosco, Comodoro Rivadavia, Chubut, Argentina.
Rhodococcus spp. are non-sporulating and mycolic acid containing actinomycetes, which also include the genera Mycobacterium and Nocardia, among others. It is known that these organisms are able to survive long periods in natural environments and to restart growth when conditions become favourable again. This is an interesting feature not only for environmental technologies, such as bioremediation, but also for the understanding of physiology in clinical important members, such as Mycobacterium tuberculosis, Rhodococcus equi or Nocardia asteroides. We are investigating the stress-survival of the soil bacterium Rhodococcus opacus PD630 to understand how it maintains viability under growth-restricting conditions, such as starvation and water-stress. According to our results, R. opacus has developed morphological and physiological strategies to cope environmental challenges. Among these, cells are able to accumulate storage lipids, such as triacylglycerols (TAG), which serve as carbon and energy source during starvation periods. In addition, TAG have other functions in that bacterium, including (1) as an electron sink for balancing the metabolism according to the environmental conditions, (2) as a receptor of unusual fatty acids for regulating the fatty acid composition of membrane lipids, (3) as a precursor source for the biosynthesis of other lipids, among other functions. Our studies also demonstrated that water-stressed colonies of R. opacus are dynamic populations, metabolically active and able to respond to the addition of nutrients. R. opacus has specific mechanisms to withstand water stress, including (1) energetic adjustments with drastic reduction of the metabolic activity, (2) endogenous metabolism using intracellular TAG, (3) biosynthesis of different osmolytes, which may achieve a water balance through osmotic adjustment, (4) adjustments of the cell-envelope through the turnover of mycolic acid species, (5) biosynthesis of diverse carotenoid pigments for protecting cellular structures against oxidative stress, (6) production of an extracellular slime covering the surface of colonies, and (7) formation of cell aggregates likely providing additional protection and preventing dispersion after re-wetting of cells.         
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Antibiotic dosing in hepatic failure.
AMARAPURKAR DN
Department of Gastroenterology & Hepatology Bombay Hospital & Medical Research Centre, Mumbai India.
Background : Patients with liver failure acute or chronic develop bacterial infections as serious complications and require antibiotics for therapeutic or prophylactic purposes. Majority of the drugs are primarily metabolized and excreted by hepatobiliary system hence liver cell necrosis contributes to impaired drug handling in liver failure while portasystemic shunt can alter drug action in cirrhosis. Hence deciding antibiotic dosing in liver failure 3 important factors need to be considered 1) pharmacokinetic alterations of antibiotics 2) pharmacodynamic alteration of antibiotics 3) increased susceptibility of  patients to adverse events particularly hepatotoxicity.

Methods: Extensive literature search done to identify the antibiotics that need dosage alteration in patients with hepatic failure, increased toxicity of antibiotics in patients with hepatic failure.

Results: Macrolid antibiotics like erythromycin, azithromycin, chlormaphenicol, lincomycin, clindamycin which are excreted and detoxified by liver should be used with caution in patients with liver failures. Tetracylin, Isomiazude and Rifampin have prolonged half life in patients with liver failure, should be avoided. Metronidazole ketocanozole, miconazole, fluconazole, itraconazole, nitrofurantoin prizinamide should be used with caution. Beta lactum antibiotics can cause leukopenia, while aminoglycosides can increase susceptibility to renal failure. Vancomycin can cause increased toxicity in  patients with liver failure. Antibiotics which can produce hepatitis or cholestasis should be avoided or used with caution.

Conclusion: Though there is no predictable test which can be used to determine antibiotic dosage in patients with liver failure; drugs with first pass metabolism require reduction in oral dosages, for high clearance drugs both loading and maintenance dosage need adjustment, for clearance antibiotics maintenance dose need adjustment whenever possible measuring antibiotics level in the blood and monitoring of adverse events frequently should be done.
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Leptosins Isolated from Marine Microorganism Leptoshaeria sp. Inhibit DNA Topoisomerases and Induce Apoptosis in a Panel of Human Cancer Cell Lines.
Andoh T1, Yanagihara M1, Takahashi-Sasaki, N1, Yamamoto S1. Numata A2, Yamori T3
1Soka Univ,ersity Tokyo, 2Osaka University of Pharmaceutical Sciences, Osaka, 3Foundation for Cancer Research, Tokyo, Japan.

Background: DNA topoisomerases (topos) are proven targets of cancer chemotherapy, e.g. camptothecin (CPT) derivatives targeting topo I and etoposide (VP-16) targeting topo II. However, development of resistance of cancer cells to the drugs hampers success of therapy. Drugs overcoming the resistance with different mode of action are awaited. In multi-institutional collaboration in Japan we found several promising candidate anticancer drugs targeting topos. Methods: Leptosins (Lep) F and C, indole derivatives, from Leptoshaeria sp. were assessed for their inhibition of topos by conventional in vitro inhibition assay, and for apoptosis-inducing activity by DNA degradation and caspase activation. Growth inhibition of a panel of 39 human cancer cell lines established from various tissues was determined by MTT method and MG-MIDs (mean logarithm of GI50s, 50 % growth-inhibitory concentrations) calculated. Using the GI50s the COMPARE analysis was carried out to compare the mode of action of Lep with known topo-inhibitors. In vivo target of the drugs was determined by “band-depletion immunobloting assay” in cancer cells and by growth inhibition pattern of yeast topo-mutants. Activation status of a serine/threonine kinase Akt was determined by immunobloting of phospho-Akt.

Results: Lep C inhibited topo I only, whereas Lep F inhibited both topo I and II in in vitro assay. The They are not poison-type but catalytic inhibitors. Lep C competes with CPT for topo I in in vitro assay. COMPARE analysis suggested that mode of action of Lep is different from known topo-inhibitors. Lep C was found to target topo I in vivo, as assessed by band depletion and growth-inhibitory activity of yeast topo mutants. Lep C inhibited growth of a variety of human cancer cells, MG-MID being –7.4, and induced apoptosis in cancer cells, as assayed by nucleosome-level DNA degradation, caspase activation and inactivation of Akt., an important survival factor of mammalian cells,.

Conclusion: Leptosins are catalytic inhibitors of topos, proven anticancer drug targets, and inducers of apoptosis in a variety of cancer cells, thus promising candidate anticancer drugs with different mode of action on topos. 
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Quinoxaline Derivatives, FM-04 and FM-05, Inhibit DNA Topoisomerase I and Induce Apoptosis in a Panel of Human Cancer Cell Lines.
Andoh T1, Yamamoto M1, Kato T2, Yamori T3
1Soka University, Tokyo, 2Tohoku Pharmaceutical University, Sendai, 3Foundation for Cancer Research, Tokyo, Japan.
Background: DNA topoisomerases (topos) are proven targets of cancer chemotherapy, e.g. camptothecin (CPT) derivatives targeting topo I and etoposide (VP-16) targeting topo II. However, development of resistance of cancer cells to the drugs hampers success of chemotherapy. Drugs overcoming the resistance with different mode of action are awaited. In multi-institutional collaboration we found several promising candidate anticancer drugs targeting topos. 

Methods: FM-04 and -05, synthetic quinoxaline derivatives, were tested for inhibition of topos by conventional method. Growth inhibition of a panel of 39 human cancer cell lines established from various tissues was assayed by MTT method and MG-MIDs (mean logarithm of GI50s, 50 % growth-inhibitory concentrations) calculated. Using the GI50s the COMPARE analysis was carried out to compare the mode of action of FM-04 and –05 with known topo-inhibitors. In vivo targets of the drug was determined by inhibition of cleavable complex stabilization induced by CPT with SDS-K and ICE methods. Apoptosis induction was determined by DNA degradation and by caspase activation. 

Results: FM-04 and -05 inhibited topo I but not topo II. They are catalytic inhibitors and compete for topo I with CPT in vitro. The COMPARE analysis suggested that their mode of action is different from CPT derivatives. FM-05 was  found to target topo I in vivo, as evidenced by inhibition of cleavable complex stabilization induced by CPT. MG-MIDs of FM-04 and -05 were –4.3 and –5.1, respectively. Apoptosis was induced by the drugs, as revealed by nucleosome-level breakdown of DNA and induction of caspase activity. Overcoming of CPT-resistance was shown by similar level of sensitivity to FM-05 of CPT-resistant cell lines, CPT-K5 which harbors mutation in topo I gene, and St-4/CPT which expresses reduced level of wild-type topo I.

Conclusions: 1) Quinoxaline derivatives FM-04 and –05 are catalytic inhibitors of topo I in vitro and in vivo. 2) FM04 and –05 inhibit growth and induce apoptosis in a large panel of human cancer cell lines. 3) FM-05 overcomes CPT-resistance of cancer cells. Thus the drugs turned out to be new type of topo I inhibitors and would be excellent anticancer drugs. 
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Antimalarial Activity of Malaysian Plasmodium falciparum Clones after Three Years of Continuous In Vitro Culture.
ANG HH1, CHEANG HS1, MAK JW2
1School of Pharmaceutical Sciences, University Science Malaysia, Penang, Malaysia; 2Institute for Medical Research, Kuala Lumpur, Malaysia.
Background: Continuous exposure of parasite Plasmodium falciparum  to increasing sublethal drug concentrations or to any mutagenic agents followed by drug treatment has successfully contributed to the development of resistant parasites. Therefore, it is interesting to investigate the susceptibility of P. falciparum clones to type II antifolate drugs, cycloguanil and pyrimethamine, before and after subculturing them in vitro for many generations for a period of three years.   Methods: Five blood samples infected with P. falciparum only were collected from different patients admitted to Gombak District Hospital, Ulu Langat District, Selangor.  They were then cultured in vitro in Institute for Medical Research, Kuala Lumpur, Malaysia.  Thirty fresh clones were prepared from these isolates using the limiting dilution method and then, tested for their susceptibility to antifolate drugs, cycloguanil and pyrimethamine, using the modified in vitro microtechnique.  All tests were performed in sextuple.  Later, these clones were subcultured in vitro for many generations for a period of three years afterwhich their susceptibilities to these drugs will be determined again.   Results: None of these clones changed their susceptibilities against  these drugs, after three years continuous in vitro culture despite that the IC50 values were statistically different (p < 0.05).  Conclusions: This study gives further evidence that there is no alteration of the susceptibilities of the clones to antifolate drugs, before and after three years of continuous in vitro culture.
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Conjunction of Small Interfering RNAs and Tumor-Penetrating Peptides Could Provide Novel Antineoplastic Agents.
Aoki Y1,2, Oguchi S1, Kumagai M1, Suzawa K1, Otsuki T2, Miyamoto T2, Hashizume K2, Nakajima K3
1Department of Internal Medicine, Matsumoto National Hospital, Matsumoto, Japan; 2Department of Aging Medicine and Geriatrics, Institute on Aging and Adaptation, Shinshu University Graduate School, Matsumoto, Japan; 3Peptide Institute, Inc., Osaka, Japan.
Background: The discovery that chemically synthesized 21-nucleotide (nt) RNA duplexes with 2 nt 3’-overhangs can mediate sequence-specific post-transcriptional gene silencing, RNA interference (RNAi), in mammalian cells has paved the way for therapeutic applications of RNAi in human diseases. We have made an attempt to apply such small interfering RNAs (siRNAs) to cancer gene therapy in conjunction with tumor-penetrating peptides we have designed. Methods: SiRNA duplexes corresponding to the luciferase gene and the c-raf gene were synthesized. Two types of putative tumor-penetrating peptides were used: 1) a tumor-targeting peptide vector, CRGDCF(K[H-]KKK)6, which comprises a tumor-homing RGD motif, a DNA-binding oligolysine, and histidyl residues to facilitate the delivery into the cytosol; and 2) a cyclic peptide, CLATSNKSC, determined by isolation of intracellular viable phages from a phage library displaying CX7C peptides in panning against cultured pancreatic cancer cells, which was directly bound to siRNA or myristoyl as a lipopeptide vector. 
Results: 1) The gene-silencing effect of siRNAs corresponding to the exogenous luciferase gene was sequence-specific and greater than that of antisense phosphorothioate DNA in cultured cells transfected using Oligofectamine. 2) Using the peptide vector, siRNAs corresponding to the c-raf gene lowered intracellular c-Raf protein levels of cultured cells at less than 500 nM for 48h incubation. When tumor-bearing nude mice were intraperitoneally administered with the peptide/siRNA complexes (5 μg RNAs three times a week for 4 weeks), the tumor growth was found to be significantly (P<0.05) inhibited by the complexes in the third and fourth week. 3) The complexes of the cyclic peptide bound to siRNA or the lipopeptide/siRNA and Oligofectamine exerted RNAi effects in cultured cells. Conclusions: With further studies on peptide and lipopetide vectors for siRNAs, combinations of a variety of siRNAs and tumor-penetrating peptides could provide a variety of novel and potent antineoplastic agents for cancer gene therapy.
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Amoxicillin (AMX) Clinical Pharmacokinetics (PK): past, present, and future.
ARANCIBIA  A
Department of Pharmaceutical Sciences, University of Chile, Santiago, Chile.
AMX is one of the most used antimicrobial agents. This review has been based mainly in researches where the author has been involved. Pharmacokinetics of AMX in man has been described according to a two compartment model. Our study on 16 patients with varying degrees of chronic renal insufficiency, showed that elimination of AMX diminished according to  the degree of renal function. The plasma clearance of 282.7 ml/min in normal subjects decreased to 145.7, 46.5, and 46.5 ml /min in patients with renal failure degree I, II, and III, respectively. Absorption half life increased from 0.389 h in normal subjects to 1.1 in patients with renal function degree III. A good correlation between the slow disposition rate constant ( and creatinine clearance was found.

Alcohol ingestion increased lag time, time to reach the peak concentration, and the mean residence time of AMX in healthy volunteers. Area under the concentration time curve (AUC) was not significantly affected.  Thus, ethanol has influence in the rate but not on the extent of AMX absorption. Alcohol reduces the solubility of AMX and slows stomach emptying, the combination of these factors could explain the effect. In another study structured dietary fiber reduced AUC and urinary recovery of AMX in volunteers. AMX is better absorbed than it would be anticipated if passive diffusion were the only absorptive process. One of our studies showed dose-dependent absorption of AMX and supports the concept of a capacity –limited and carrier mediated transport in man. More recent studies have shown that AMX use the dipeptide carrier system  in its intestinal absorption. Controlled release AMX formulations has been proposed with the aim of increasing its efficacy. Acrylic resins and AMX form coprecipitates which dissolution performance “in vitro” suggests their suitability for controlled release formulations.

The use of betalactamase inhibitor and a better understanding of PK and pharmacodinamics (PD) of antibiotics have resulted in improved clinical use. AMX:clavulanate (CLV) is a good example of this approach. The comparison between a 7:1 ratio formulation given every 12 h and  a 4:1 ratio one given every 8 h showed similar PK and equivalent bacteriologic efficacy. Enhanced formulations of AMX:CLV 14:1 and 16:1 ratios have been proposed. We will see more use of PK/PD principles in order to maximize the efficacy of antibiotics in the coming years. 
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Pharmacokinetic simulation of two formulations of amphotericin-B.
ARIANO RE 1,2, ZELENITSKY SA 1,2
1 Department of Pharmacy, St. Boniface General Hospital, and 2 Faculties of Pharmacy and Medicine, University of Manitoba, Winnipeg, MB, Canada.
Background: Continuously infused (C.I.) amphotericin B deoxycholate (AmB-d) has recently gained attention as an exciting alternative to traditionally dosed AmB-d and liposomal AmB (L-AmB) in the management of patients with fungal sepsis.  Methods: Using previously obtained pharmacokinetic parameters from single dose studies our objective was to simulate and compare concentration-time profiles generated by AmB-d 0.6 mg/kg once daily, and AmB-d 0.97 mg/kg/d as a C.I and L-AmB 3 mg/kg once daily. By using mean values of V1, k21, k31, (, (, and (, the free and total plasma levels of AmB achieved with multiple doses of each regimen were simulated and patterns of variation were compared.  WIN-NONLIN was used in the simulation of AmB-d 0.6 mg/kg once daily as a 2 hour infusion and AmB-d 0.97 mg/kg as a continuous 24 hour infusion.  L-AmB was simulated as a 2 hour infusion of 3 mg/kg per day.  All regimens were simulated for 96 hours of dosing.  

Results: The intermittent regimen of AmB-d at 0.6 mg/kg/d provided for concentrations which were on average 3 fold higher than free plasma concentrations from L-AmB dosing.  Continuously infused AmB-d resulted in free plasma concentrations which were 4 fold higher than those achieved with L-AmB at 3 mg/kg/d.  

Conclusions: Computer pharmacokinetic simulation showed superior free AmB plasma concentration-time profiles with C.I. AmB-d relative to L-AmB. C.I. administration of AmB-d deserves serious consideration in the clinical and research settings. 
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Reactions of Potent Anti-Tumour Complex trans-[RuIIICl4(ind)2]( with DNA-Relevant Nucleobase and Thioethers: an Insight into Biological Action.
ARION VB, EGGER A, REISNER E, CEBRIAN-LOSANTOS B, KEPPLER BK
Institute of Inorganic Chemistry of the University of Vienna, Austria.

Background: Among the non-platinum compounds exhibiting anti-cancer properties, those of ruthenium are very promising, showing activity on even such tumours which developed resistance to cisplatin or in which cisplatin is totally inactive. Moreover, in contrast to cisplatin, the toxic side effects of these ruthenium compounds are remarkably low. The first ruthenium compound (Him)[trans-RuCl4(im)(Me2SO)] (NAMI-A; im = imidazole) entered phase I clinical trials in 1999 as an antimetastatic drug, whereas another complex (Hind)[trans-RuCl4(ind)2] (KP1019; ind = indazole) developed in our group entered phase I clinical trials in 2003 as an anti-cancer drug which is very active against primary tumours, in particular colon carcinomas and their metastases.

Results: We report our recent results in an attempt to get more insight into the mechanism details leading to anti-tumour activity of KP1019. The synthesis of a number of ruthenium(III) and ruthenium(II) complexes, e.g. [RuIIICl3(dmad)(ind)2], [RuIIICl3(made)(ind)2], [RuIICl2(Me2S)2(ind)2], [RuIICl2(Et2S)2(ind)2], resulted from the reaction of anti-tumour trans-[RuCl4(ind)2]- complex anion with N6,N6–dimethyladenine (dmad), 9-methyladenine (made), dimethyl sulphide and diethyl sulphide in ethanol or ethanol-aqueous media, their X-ray diffraction structures, reactivity, spectroscopic and electrochemical properties will be discussed.

Conclusions: Our results demonstrate that (i) the nitrogen atom N7 is a potential binding site for ruthenium(III) of [trans-RuCl4(ind)2]- in both AMP and DNA; (ii) the sulphur-donor ligands like methionine and cysteine should be regarded as potential nitrogen competing ligands which may exert an effect on metabolic transformation of [trans-RuCl4(ind)2]- on its way to the cell DNA as the ultimate target; (iii) like for other ruthenium-based drugs, glutathione might presumably play a role in “activation-by-reduction” mechanism, promoting the reduction of ruthenium(III) to more active ruthenium(II) species.
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Correlation of In Vitro Potency and Reduction Potential of Tumour-Inhibiting Ruthenium Complexes.
ARION VB, JAKUPEC MA, REISNER E, EICHINGER A, PONGRATZ M, GALANSKI M, HARTINGER CG, KEPPLER BK
Institute of Inorganic Chemistry of the University of Vienna, Austria.

Background: Indazolium trans-[tetrachlorobis(1H-indazole)ruthenate(III)] (KP1019, FFC14A), which is currently undergoing phase I evaluation in patients with advanced solid tumours, belongs to a class of metal complexes described by the formula [RuIIICl(6–n)Ln](3–n)–, with L being an azole heterocyclic ligand bound to ruthenium through nitrogen. These Ru(III) complexes are regarded as prodrugs which are activated by reduction to Ru(II) species in the hypoxic environment of solid tumours. Within a homologous series of Ru(III) complexes containing different numbers of indazole (ind) vs. chloro ligands, anti-tumour potency is therefore expected to increase with increasing reduction potential.

Methods: Anti-tumour potency was determined by a colorimetric microculture assay (MTT assay) using SW480 (colon carcinoma) and CH1 (ovarian carcinoma) cells exposed to the compounds for 96 h. Cellular uptake of Ru was measured by graphite furnace atomic absorption spectroscopy after exposure for 2 h. Cyclic voltammograms were measured in a two-compartment three-electrode cell using a 1.0 mm diameter glassy-carbon working electrode probed by a Luggin capillary connected to a silver-wire pseudo-reference electrode and a platinum auxiliary electrode using an EG & G PARC 273A potentiostat/galvanostat.

Results: Consistent with the hypothesis that the activity of Ru(III) complexes depends on their reduction to Ru(II) species, IC50 values in SW480 and CH1 cells, respectively, decrease from 187 µM and 103 µM to 0.69 µM and 0.67 µM within this series of complexes, corresponding to the increasing reduction potentials of Ru(III) in these compounds. Differences in cellular uptake (reflecting different lipophilicity) contribute to this correlation but cannot solely account for it.

Conclusions: Tuning of reduction potentials by structural modification is a rational strategy for the development of Ru(III) derivatives designed as hypoxia-selective prodrugs, but the influence of additional factors such as the propensity for activating hydrolysis reactions as well as protein binding reactions have to be kept in mind. Future studies should determine the optimal electrochemical potential which translates in a proper balance between anti-tumour potency and hypoxia selectivity.
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THEORETICAL INVESTIGATION OF THE TRIPHOSPHATE FORMS OF AZIDOTHYMIDINE AND THYMIDINE.
M. Arissawa1*, J. Felcman1 and J. O. Machucca Herrera2
1 Departamento de Química, Pontifícia Universidade Católica do Rio de Janeiro – Rua Marquês de São Vicente 225, Gávea, Rio de Janeiro, Brazil; 2 Departamento de Química Inorgânica, Universidade Federal do Estado do Rio de Janeiro – Ilha do Fundão, Rio de Janeiro, Brazil.

Background: The observation of the conformational preference in the active compounds after phosphorylation may be important for the development of new nucleosides, because this structure is the last step before the RT complexation. In this work, calculated geometrical parameters and Mulliken charges were used to understand the mechanism of complexation between azidothymidine triphosphate (AZTTP) and HIV-RT. Methods: In this work, we used Gaussian 98 (1998) on IBM RS6000 workstations for the semi-empirical (AM1) and ab initio calculations (STO-3G, 3-21G, 6-31G, 6-31G* and 6-31+G** basis sets) for both gas and solvent phases of AZTTP and dTTP (deoxythymidine triphosphate). The Onsager method was used to include the effects of the water solvent.

Results: Our calculations showed geometrical parameters in agreement with the experimental results (x-ray and NMR). We noted that solvent effects modify dipole moments and stabilize the total energy of both AZTTP and dTTP. In addition, solvation and changes in conformations cause larger modifications of the Mulliken charges, particularly for the non-bridging oxygen atoms of the triphosphate chain, as well as for the terminal nitrogen of the azido terminal group. This is interesting since it is well known that nitrogen atoms may participate in Hydrogen bonding. There is, therefore, the possibility that the azido group may not be able to always function as a terminal group.

Conclusions: Our results indicated that the calculation level and basis sets were satisfactory to identify changes in conformations and eletric charges on strategic atoms in both molecules, helping us to elucidate the mechanisms for resistant mutations of HIV-1. 
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Elucidation of a Novel Molecular Mechanism by which Influenza Develops Resistance Against Amantadine, the M2 Channel Blocker.

Astrahan P1, Kass I1, COOPER MA2, ARKIN IT1
1Department of Biological Chemistry, Institute of Life Sciences, The Hebrew University of Jerusalem, Jerusalem, Israel; 2Akubio Limited Cambridge, UK.

Background: Amantadine is an anti-flue drug that acts by blocking M2, a viral H+ channel. The effectiveness of Amantadine as a therapeutic agent is marred by the rapid development of viral resistance against it. In the following report we present a novel molecular mechanism, by which the virus develops resistance against Amantadine, that has broad ramifications on the general field of channel - blocker interactions. Methods: M2 transmembrane peptides from Amantadine-resistant and Amantadine-sensitive strains of Influenza were synthesized and reconstituted into lipid bilayers. The affinity for the proteins towards Amantadine was assayed using surface plasmon resonance. The structures of each of the proteins were modeled using molecular dynamics simulation in a solvated lipid bilayer in an effort to explain the results. Results: Two alternate routes to avoid blockage of the M2 channel were identified: (i) a conventional route, in which the channel no longer binds the blocker and hence the blocker cannot exert its inhibitory function and (ii) a novel mechanism in which binding of the blocker is retained, yet the function of the protein is unaffected. Pore diameter profiles revealed the molecular mechanism by which the virus may attain this novel type of resistance: an increase in the size of the channel. Thus, despite drug binding to the channel it may not be able to block the pore since the channel diameter has increased. Conclusions: In the design of new channel blockers in general, and anti-virals in particular, the implications of the above results may be significant: (i) It is necessary to differentiate between the binding of a drug and its ability to exert influence, as the two functions are shown to be independent. (ii) When designing a new blocker against a channel that has developed resistance, it may be necessary to increase the drug size rather than decrease it. (iii) Finally, it remains to be seen whether other channels, many of which posses significant clinical importance, have developed resistance towards their cognate blocker in this fashion. 
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SARS Coronavirus E Protein Forms a Highly Unusual Palindromic Transmembrane Helical Hairpin that Explains its Role in Viral Budding.
Arbely E1, Khattari Z2, Brotons G2, Salditt T2, ARKIN IT1
1Department of Biological Chemistry, Institute of Life Sciences, The Hebrew University of Jerusalem, Jerusalem, Israel; 2Institut für Röntgenphysik, Georg-August-Universität, Göttingen, Germany.

Background: E protein is a vital membranal component of the SARS coronavirus, implicated in virion envelope morphogenesis. As such, it represents an attractive target for pharmaceutical point intervention. As a first step towards realizing this goal, we describe a detailed molecular characterization of the protein, yielding surprising results that may explain for the first time how virus budding takes place. Methods: FTIR spectroscopy in conjunction with X-ray scattering were used to probe the structure of the protein reconstituted in lipid bilayers. Molecular modeling was able to derive a structure for the protein based on the spectroscopic results. Finally, electron microscopy was used to investigate the effects of the protein on lipid bilayer morphology. Results: We conclusively show that SARS coronavirus E protein contains an unusually short palindromic transmembrane helical hairpin around a previously unidentified pseudo-center of symmetry, a structural feature which seems to be unique to SARS coronavirus. The hairpin deforms lipid bilayers by way of increasing their curvature, providing for the first time a molecular explanation of E protein's pivotal role in viral budding. Conclusions: The molecular understanding of this critical component of SARS coronavirus may represent the beginning of a concerted effort aimed at inhibiting its function, and consequently, viral infectivity.
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Day-Care Based Management of Severe Pneumonia in Children with Injection Ceftriaxone.

ASHRAF H1, ALAM NH1, MAHMUD R2, JAHAN SA1, HAQUE F3, GYR K4 1ICDDR,B 

Health and Population Research, Dhaka, Bangladesh; 2Radda MCH-FP Centre, Dhaka, Bangladesh, 3Institute of Child Health & Shishu Hospital, Dhaka, Bangladesh, 4University of Basel, Switzerland.

Background: Management of severe pneumonia require hospitalization for parenteral antibiotics and supportive cares like suction, oxygen, bronchodilator, nebulizer, however, the number of hospital beds are inadequate in Bangladesh and other developing countries, it was relevant to find out an effective alternative provision of antibiotics like injection ceftriaxone and supportive cares at established day-care centers. 

Methods: Children aged 1-59 months of either gender attending Radda MCH-FP Centre out-patient clinic with severe pneumonia according to WHO criteria, were referred to hospital but not admitted were enrolled into the study. They stayed there from 8 AM-5 PM, received single daily dose of 100 mg/kg of injection ceftriaxone and supportive cares. At 5 PM, they went home with the same treatment until next morning. The same management was continued daily till improvement and discharged and followed up every 2 weeks for 3 months.

Results: 116 children (70 boys and 46 girls) were enrolled between May 2003-April 2004. The mean age was 7 ( 7 (1-38) months, 82% were infants and 91% were breastfed.

Table. Clinical characteristics of study children (n=116)
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Lower chest wall indrawing

 

112 (97)

 

Temperature (degree celcius)

 

38 

±

 1

 

Respiratory rate/minute

 

62 

±

 7

 

Vesicular breath sound on auscultation

 

113 (97)

 

Bilateral rales on auscultation

 

115 (99)

 

Oxygen saturation without oxygen (%)

 

93 

±

 5

 

Oxygen s

aturation with oxygen (%)

 

96 

±

 5

 

Duration of clinic stay (days)

 

7 

±

 2

 

 


Values are mean ( SD or number (%)

104 (90%) children completed the study successfully, 4 left against medical advice and 8 required hospitalization. 61 children completed 3 months follow up which is ongoing in another 36 children.    

Conclusion: Severe pneumonia in children can be successfully managed on a day-care basis with injection ceftriaxone at established day-care clinics, provided adequately trained and motivated staffs and facilities are available at the clinic.
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Presence of Virulence genes and Antimicrobial resistance in Shiga toxin producing E.coli(STEC) and Enteropathogenic E.coli (EPEC).
Mohammad Mehdi Aslani , F .Shoraj, J . Rehisi
Microbiology Dept., Institute Pasteur of Iran.
The emergence and dissemination of antimicrobial resistance in bacteria has been well documented as a serious problem worldwide. In human, Enteropathogenic E.coli (EPEC) strains are the major cause of diarrhea in children less than 5 years old. Infection with Shiga-toxin producing E.coli (STEC) may also result in different complications.

Susceptibilities to twelve antimicrobial agents important in clinical medicine were determined for ninety serogroup of EPEC and STEC. Approximately 50% of EPEC strains were resistant to Ampicillin, Cephalothin and Tetracycline, whereas resistant STEC strains were less than EPEC strains and were nearly 40%.

Approximately 30% of strains were resistant to Chloramphenicol, sulfamethoxazole and Trimethoprim and Amoxicillin – clauvanic acid of STEC strains, 56 strains (96.5%) contained stx1 and 2 strains (3.5%) contained stx2.

Forty –nine percent of strains possessed eae and 31% possessed hly. Finding from this study suggest antimicrobial resistance is widespread among E.coli strains inhabiting humans.
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ANTIMICROBIAL ACTIVITIES OF SOME TETRAHYDRONAPTHALENE-BENZIMIDAZOLE DERIVATIVES.
Z. ATEŞ-ALAGÖZ1, S. YILDIZ2, E. BÜYÜKBİNGÖL1

Department of Pharmaceutical Chemistry1, Department of Microbiology2, Ankara University, Faculty of Pharmacy, Tandoğan, Ankara, Turkey.
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Tetrahydronapthalane-Benzimidazole Derivatives

The synthesis of benzimidazoles has received much attention owing to the varied biological activity exibited by a number of  these compounds. We developed conformationally constrained retinoids consisting of tetrahydro-tetramethyl-naphthalene moiety which is integrated with benzimidazole ring system which is previously reported as a retinoid compound of a different type, and studied on their biological activity in terms of antimicrobial prospect. Tetrahydro-tetramethyl-naphthalene moiety is extensively studied among retinoidal compounds and also exists within the structures of  the potent retinoid agonist. The benzimidazole moiety integrated with tetrahydro-tetramethyl structure gave considerable result in terms of lipid peroxidation and inhibiting some CYP450 enzymes in various manner.

In this study, it is aimed to study previously synthesized compounds for their antibacterial activity.   Their antimicrobial activities against Methicillin rezistant  Staphyloccus aureus, Staphyloccus aureus, Escherichia coli, Pseudomonas aeroginosa, Enterococcus faecalis, Candida krusei and Candida albicans were evaluated. While some of the compounds exhibited the moderate activity against  Methicillin rezistant  Staphyloccus aureus,  Staphyloccus aureus, Enterococcus faecalis, Candida krusei and Candida albicans,  none of the compounds showed  activity against Escherichia coli and Pseudomonas aeroginosa.

References

1) Ates, Z., Can-Eke, B., Suzen, S., Iscan, M., Buyukbingol, E., "Effects of a Benzimidazole Compound on Monooxygenase Activities", Farmaco, 52, 703-706 (1997).

2) Ates-Alagoz,  Z., Buyukbingol, E.,"Synthesis of Some New Tetrahydronapthalene Benzimidazole Derivatives", Heterocyclic Communications, 7, 455-461 (2001). 

3) Ates-Alagoz,  Z., Can-Eke, B., Coban, T., Iscan, M., Buyukbingol, E., "Antioxidant Properties of Novel Benzimidazole Retinoids", Arch. Pharm. Pharm. Med. Chem., 337, 188-192 (2004).
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Antimicrobial and antiparasitic activity induced by Origanum minutiflorum and Angelica sinensis (Umbelliferae) essential oils, respectively, in Mediterranean aquaculture.

F. ATHANASSOPOULOU*, E. KARAGOUNI** and J. PAPPAS***

*Laboratory of Ichthyology & Fish Pathology , Faculty of Veterinary Medicine, University of Thessaly, Karditsa, Greece, **Laboratory of Cellular Immunology, Institut Pasteur Hellenique, Athens, Greece, ***Laboratory of Pharmacology and Toxicology, Faculty of Veterinary Medicine, University of Thessaly, Karditsa, Greece.

Background: There is an increasing interest in medicinal botanicals as part of alternative methods of treating diseases in Mediterranean aquaculture. Microbial pathogens such as Vibrio anguillarum or facultative pathogens such as Vibrio alginolyticus can cause losses in cultured fish. Antibiotic treatment is not always effective in vivo and vaccination against all bacterial strains is not available. Myxosporeans, especially Myxidium leei, are often implicated in severe mortality in sharp snout sea bream (Puntazzo puntazzo C.) and sea bream (Sparus aurata L.) with serious financial effects in the intensive fish farming industry which is associated with the absence of an adequate treatment adjusted in warm water fish. There are no licensed anti-parasitic compounds for Mediterranean species or official MRL’s currently available. This is the first time these oils are tested against microbial and Myxosporean infections in fish. Methods: The bacteriostatic ability of a commercial product based on Angelica sinensis extracts (RICH SERIES) was assessed in vitro against clinical isolates of Vibrio alginolyticus and V. anguillarum at concentrations: 1, 3, 4, 6.5 and 15ppm. Origanum essential oils (5% oil sol, Oregon-Stim ® ) were assessed in vivo on 1000 Puntazzo puntazzo (av. weight 160g)and S. aurata (25g and 210g) infected with  myxosporean parasites (Myxobolus sp. and Polynucleospora sparis) with a starting prevalene of approx. 15% and 14% respectively. At days 0, 35 and 70 after the commencement of treatment, 30 fish were randomly sampled and underwent a parasitological and a immunological investigation. Untreated infected fish as well as healthy fish were also examined. Results: The best concentration for short- term (48hrs) arrestment of the non-pathogenic bacteria was found 1-3ppm whereas for longer effect (72hrs) the best concentration for both species was 6.5ppm. Higher concentrations did not show any advantages. Origanum essential oils efficacy was evaluated in terms of reduction of Myxosporea sp. prevalence and some immunological values (lysozyme production)(Table 1). 
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Table 1:The effect of Origanum essential oil (R) on prevalence, intensity and mortality of juvenile or adult S. aurata  naturally infected with P. sparis and D. puntazzo naturally infected with Myxobolus sp.  * Statistical difference from untreated control fish (P<0.05)

Conclusions: The best concentration for short- term (48hrs) arrestment of the non- pathogenic bacteria was found 1-3ppm whereas for longer effect (72hrs) the best concentration for both species was 6.5ppm. Origanum oils showed a 15-45% improvement of prevalence and a reduction in mortality, depending on fish species and size, whereas the intensity remains up to medium level. Serum lysozyme was similar to normal fish while untreated control fish (with high intensity) had a diminished lysozyme secretion.
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NEW RESEARCH ON TREATMENTS FOR PARASITIC DISEASE IN MEDITERRANEAN AQUACULTURE.
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Background: The purpose of this paper is to provide a general overview of the ongoing research regarding the control methods of important parasitic diseases of Mediterranean fish such as the Myxosporeans and the Isopods/Copepods. There are no licensed antiparasitic compounds for Mediterranean species or official maximum residue limits (MRL) available and all information for these fish is extrapolated from coldwater species, especially salmonids. This can cause problems, as treatment conditions are very different in these species in terms of environmental and individual fish factors. Materials and Methods: The toxicity and histopathology of ivermectin was studied in 3 and 35 g healthy sea bass, Dicentrarchus labrax L., following in-feed, oral intubation and injection administration at dose rates ranging from 0.5 to 3.5 mg/kg. Deltamethrin experimental treatments of 30 min duration were undertaken in both sea lice (Ceratothoa oestroides) in vitro and in infected with C. oestroides   sea bass of average weight 5.73 and 20.06g, kept in experimental tanks at temperature 200C. For the deltamethrin tests the following concentrations of the drug were tested: 10μg/L, 5μg/L, 3μg/L, 0.15μg/L, 0.1μg/L, 0.05μg/L.  The results were assessed in one hour and 24 hours and 48 hours. Sea bass was treated against C. oestroides   infection with medicated pellets of diflubenzuron PC90 at a dosage of 3mg/Kg BW per day for 14 days.  Lice was counted at the beginning of the treatment and at 19days after treatment. The drug cleared all lice in the treated group while in the control group the infection was high after 30 days of the beginning of the experiment. 3 sets of experiments were undertaken to investigate the effectiveness of several anti-coccidial drugs against Myxosporea infections (P. sparis in sea bream and Myxobolus sp in P. puntazzo). The drugs and doses used in each experiment are shown in Table 1.

Table 1: Compounds used in experimental treatments for Myxosporea in Mediterranean fish  (S. aurata & P. puntazzo) 

Results/Conclusions: Estimated LD50 values of ivermectin for 3 g fish were 0.335 and 0.106 mg/kg following oral intubation and injection administration respectively for fish reared at 11oC and 0.839 and 1.023 mg/kg following oral intubation and injection administration respectively for fish reared at 20oC. For the deltamethrin sea bass tests the best results were achieved at the dose of 10μg/L (0.01mg/L) where the prevalence was reduced from 100% to 0% over 24 hrs in both large and small fish. The medicated pellets containing 3mg/Kg BW diflubenzuron effectively cleared pre adult and adult stages of the isopod parasite over a period of 14 days. No adverse effects were recorded in treated sea bass during the trials and no re-infection occurred after 15 days of the end of the treatment. Among several anti-coccidial drugs tested, the combination of Salinomycin+Amprolium was proved effective as a 90% reduction in parasite prevalence was noted without histopathological evidence for toxic side effects. This successful treatment was closely associated with enhanced phagocytic capacity, NO and lysozyme production. Drug efficacy may be attributed to both a direct cytotoxic action on the parasite and an immunostimulatory effect on host’s innate immune system suggesting that the combination of salilomycin+amprolium is a safe and effective treatment for myxosporean infections in Mediterranean fish.
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MDR1 P-gp Activity In Intact Human Placental Tissue; Up- regulation by Retroviral Transduction.

Diane E. Atkinson1, Colin P. Sibley1 , Leslie J. Fairbairn2 and Susan L. Greenwood1

1University of Manchester, Manchester England 2Paterson Institute of Cancer Research, Manchester England.

Background: Administration of drugs to treat maternal conditions such as epilepsy, hypertension and diabetes carries the inherent risk of transplacental transfer to the fetus with the potential to cause undesirable side effects. Up regulation of P-gp activity in the placenta could be advantageous in protecting the fetus. This study investigated P-gp activity in placental villous fragments and explored the possibility of up-regulating its expression and function by retroviral transduction. Methods: P-gp activity was assayed by measuring cyclosporin sensitive accumulation of 3H-vinblastine in: fresh placental villous fragments, fragments kept in explant culture for 7 days and explants cultured with the SF MDR retroviral vector for 7 days. Uptake of 3H-vinblastine was measured at 370C at 6 time points (5-180 minutes). Incubations were carried out in Tyrodes solution containing 0.2µCi/ml, 17.7µM 3H-vinblastine ± 20µM cyclosporin A. 
Results: Fresh placental fragments showed a significant (P<0.001 Two Way ANOVA) increase in vinblastine accumulation in the presence of cyclosporin A, consistent with multi-drug resistance activity. There was no significant difference in cyclosporin sensitive vinblastine accumulation between fresh and explanted fragments Retroviral transduction of placental explants with MDR1 caused a marked increase in P-gp expression. However the protein distribution differed markedly from the normal microvillous location seen in controls. Cyclosporin sensitive vinblastine accumulation in these fragments was significantly increased (P<0.001 Two Way ANOVA), suggesting an anomalous reduction in their ability to efflux vinblastine Conclusions: This study demonstrates P-gp activity in intact placental tissue which is maintained in explant culture. Retroviral transduction of MDR1 to such tissue leads to increased but undirected expression of the protein. The consequent increased activity at sites such as the basal, fetal facing plasma membrane probably explains the increased substrate accumulation. These data show that retroviral transduction can increase MDR1 Pgp activity in intact human placenta but emphasizes the need to undrestand the mechanisms of protein trafficking to specific plasma membranes in this tissue.
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Antibiotics inhibiting the ribosome: structure and function.

1AUERBACH T, 1BARAM D, 1ZARIVACH R, 1SITTNER A, 1BASHAN A, 1,2PYETAN E, 2SCHLUENZEN 2F, HARMS, 2J, BERISIO R AND 1,2YONATH A 

1Weizmann Institute of Science, Rehovot, Israel, 2Max-Planck Research Unit for Ribosomal Structure, Hamburg.

The effectiveness of antibiotics has steadily decreased over the last 50 years, since bacteria develop resistance against them, either through modification of the target itself (like point-mutations of the rRNA, methylation of nucleotides, mutation of proteins), by modification of the antibiotic itself (like chloramphenicol acetyl-transferase) or by enhanced efflux of the drug (like active membrane transport). Of all clinically useful antibiotics, about 40% act on the ribosome. Ribosomes are ribonucleoprotein complexes built of two subunits of unequal size. Both subunits link to commence protein biosynthesis, the process of sequential polymerization of amino acids to yield proteins. The small subunit is involved in the initiation of translations, in the selection of the correct reading frame and controls of the fidelity of codon-anticodon interactions. The large subunit contains the peptidyl transferase center, the site of peptide bond synthesis and the ribosomal exit tunnel, through which nascent proteins emerge out of the ribosome.

There are plenty of antibiotics that hamper the function of this key player of protein biosynthesis. All ribosomes display great structural and functional similarities. Nevertheless, a few subtle, albeit vital, differences between prokaryotic and eukaryotic ribosomes facilitate selectivity in antibiotics action, thus enabling their therapeutic usage. Our assessment of the three dimensional structure of the ribosome has a dual nature: investigating the details of the ribosome to administer the translation of the nucleic acid code into amino acid code of proteins at the molecular level, and to explicate the way antibiotics, molecules 3000 times smaller than the ribosome, hamper this leviathan machine.

High-resolution structures of both ribosomal subunits were used as references that allowed unambiguous localization of 14 antibiotic drugs, all but three having clinical relevance as bacterial growth inhibiting drugs. Further work on ten additional substances is still in progress. Both ribosomal sources studied, namely the small ribosomal subunit from Thermus thermophilus (T30S) and the large ribosomal subunit from D. radiodurans (D50S) were found to be suitable pathogen models for antibiotics targeting ribosomes. Both subunits were either co-crystallized or used for crystal soaking at their clinically relevant concentrations and to such the mechanisms of action were revealed. All the studies were carried out under close to physiological conditions.

Analyses of these structures showed a great diversity in the antibiotics’ modes of action, such as interference with substrate binding, hindrance of the mobility required for the biosynthetic process and the blockage of the tunnel that provides the exit path for nascent proteins. Antibiotics of the small subunit hinder tRNA binding, decoding, translocation, and the initiation of the entire biosynthetic process by inducing miscoding (streptomycin, paromomycin), mobility minimization (spectinomycin, hygromycin B, edeine, pactamycin), and interference with substrate binding at the decoding center (paromomycin, gentamicin, kanamycin, tetracycline, kasugamycin). The large subunit antibiotics agents target the GTPase center, interfere with peptide bond formation (clindamycin, chloramphenicol, sparsomycin), or block the entrance of the protein exit tunnel (macrolides, azalides, ketolides, streptograminB). There are no known antibiotics that act on the termination of the translational process.

Although the ribosome is a huge complex with many potential binding sites to small molecules like antibiotics, only a few, often overlapping, sites are utilized. Most antibiotics bind primarily to rRNA and, except for several that lead to allosteric effects, their binding does not cause major conformational changes. Some antibiotics, however, induce significant alterations (paromomycin, edeine, troleandomycin, sparsomycin, Synercid). A few interact with ribosomal protein(e.g. troleandomycin, azithromycin).

The overlapping antibiotic binding sites can be demonstrated clearly by a "chain", consisting of chloramphenicol, clindamycin and the macrolides, having an overall length of 24 Å. This "chain" reaches from the A-site on the 50S subunit into the tunnel, having a final depth of approximately 25 Å. Hence, peptides that reach a length of over 25 Å will not be inhibited by macrolides.

Macrolides are clinically relevant drugs acting mainly against gram-positive aerobes. They are bacteriostatic antibiotics, which bind reversibly to the 23S rRNA and inhibit protein synthesis by blocking the protein exit tunnel, not by inhibiting the peptidyl transferase activity. About 5-6 peptide bonds can be formed in the presence of a macrolide in the tunnel and the synthesis comes to a stop when the nascent peptide reaches the macrolide. 
The macrolide erythromycin is a natural product from Streptomyces erythraeus. It consists of a macro-lactone ring with two attached sugars, desosamine and cladinose. The structure of this antibiotic with D50S showed that its main interactions are H-bonds between its desosamine sugar and two key nucleotides A2058 and A2059 of domain V. There are further contacts to the ribosome through the lactone ring but none through the cladinose sugar. The same macrolide:23S rRNA binding pattern is kept for clarithromycin and roxithromycin. All other macrolides studied bind to the tunnel in a similar, albeit not the same way (Figure1). Further binding contacts may vary extensively between the different macrolides, in accordance with their chemical nature.

Troleandomycin, a tri-acetic ester derivative of oleandomycin is one of the few antibiotics that interact with a ribosomal protein, L32. It also causes a swing across the tunnel of L22 (-hairpin loop, which aligns the tunnel wall, presumably because of space competition. This "swung" conformation blocks the protein exit tunnel to a high degree. This antibiotic allowed a new insight into conformational flexibility of the ribosomal tunnel, by showing that the (-hairpin of L22 has intrinsic conformational flexibility and thus it is capable of interacting with both sides of the tunnel wall, thus facilitating active involvement in nascent peptide transport. Troleandomycin binding mode was confirmed by rRNA probing (footprinting) on D. radiodurans and E. coli. Comparison of both footprints revealed the same pattern and thus gave yet an additional proof for the suitability of D. radiodurans as a pathogen model. Interestingly 70S ribosomes, purified from a troleandomycin resistant mutant of D. radiodurans, are stable for a long period of time as compared to the native 70S ribosome that falls apart rapidly into it's subunits.

Azithromycin, is an azalide built of a 15-member lactone ring in which one of the carbon atoms is substituted by a nitrogen. This is the only antibiotic known so far, which binds simultaneously to two sites on the ribosome of D. radiodurans. One of the binding sites has a similar orientation to that of erythromycin. Both molecules interact with each other and block the tunnel at a higher efficiency and thus the strong inhibitory effect of this molecule can be explained.

Telithromycin belongs to the ketolides. These macrolide derivatives have a keto-group at position 3 of the lactone ring, but do not posses the cladinose sugar. Two typical representatives of this group are telithromycin and ABT-773, both possessing an extended moiety bound to their lactone ring. The long alkyl-aryl extension of telithromycin and the quinolylallyl group of ABT-773 make additional contacts with domain II of the 23S rRNA and have hence a stronger antibacterial activity.
Resistance to macrolide antibiotics is achieved in two ways: a mono- or di- methylation of A2058 by methylases of the erm genes, or by a point mutation from the adenine at 2058 to a guanine. The increased bulkiness lowers the affinity of macrolides to the target site A2058 by more than a 1000-fold. This principle explains selectivity as well. We examined this aspect of selectivity by the comparison of the structure of D50S and Haloarcula marismortui (H50S), which possess typical eukaryotic elements in principal antibiotics targets, namely guanine instead of eubacterial adenine in position 2058 and 2059 of the 23S rRNA. 

It appears that the bulkiness of this nucleotide explains why erythromycin and its close derivatives do not bind to H. marismortui as well as to all eukaryotes. The additional contacts with domain II give an explanation why azithromycin and the ketolides (telithromycin, for example), are more effective drugs against MLSB-resistances strains that are not inhibited by macrolides, lincosamides, and streptograminB.
Superficially, drug binding to ribosomes with G at 2058 may indicate lower selectivity, which should consequently reduce its clinical usage. The wide usage of azithromycin indicates the contrary, and can be explained by comparing the azithromycin-binding modes to D50S and to H50S. Thus, we found that azithromycin binding to H50S blocks only a small part of the tunnel, whereas in D50S the azithromycin molecule that occupies the common macrolide binding mode should lead to effective blockage of the exit tunnel. This may be due to additional differences between prokaryotes and eukaryotes in the fine structure the local environment of the macrolide binding pocket in the tunnel. This is in accordance with the typical requirement for a remarkable excess of antibiotics for obtaining meaningful binding to H50S indicate low affinity.
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Figure1: The binding modes of several antibiotics within a cross section of the 

ribosomal tunnel (doted gray cloud). The positions of the key nucleotides for macrolide-ketolide binding, selectivity and resistance, in domains V and II are marked. The table lists the 14-, 15- and 16- membered macrolactone ring compounds is given in a box. H represents (H50S) D is D50S. Ery: erythromycin; Cla: clarithromycin; Rox: roxithromycin; TAO: troleandomycin; Azi: azithromycin (Azi-1 and Azi-2: the primary and secondary sites of azithromycin in D50S), Azi-H: azithromycin site in H50S; ABT: ABT-773; Tel: telithromycin; Tyl: tylosin, Spi: spiramycin; Car: carbomycin
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Oral Valacyclovir Treatment in Herpetic Corneal Disease.

AVUNDUK AM, MD1, SÖZEN E, MD1, AKYOL N, MD1

Karadeniz Technical University, School of Medicine, Department of Ophthalmology. Trabzon-Turkey.

Background: Topical acyclovir has been accepted as gold standard for the treatment of herpetic corneal disease. Oral use of the same drug has also been proven to be effective in the treatment of herpetic keratitis. Valine ester of acyclovir (valacyclovir) penetrates gastrointestinal mucosa more readily than acyclovir and has enhanced plasma concentration. In the current study, we aimed to establish clinical efficacies oral valacyclovir treatment in the herpetic keratitis. The treatment results compared to the topically (acyclovir) treated patients.  Patients and Methods: Study was conducted as double blind and randomized manner. Thirty consecutive adult patients with corneal herpetic disease have been randomized into two equal groups. First group of patients was treated with oral valacyclovir in a dose 2x1000 mg. The second group was treated with topical acyclovir ointment 5 times daily. All patients were examined clinically by a masked observer prior to starting treatment and on days 3, 7, 10, 14, 21, and 30 days. Visual acuity, konjunctival hyperemia, corneal lesion size, healing time, and total treatment time were assessed by the examiner. Patients were also instructed to grade their symptoms of pain, photophobia, burning, and tearing each examination point. Inter-group and between groups comparisons were made by using one way ANOVA test. Statistical significance was accepted as p< 0.05.Results: Any side effect has been observed during treatment period. We found that two treatment alternatives were equally effective in the treatment of herpetic corneal disease. All tested parameters improved significantly within groups during treatment period. No significant difference was present between groups at any examination point. Complete healing time was slightly shorter in the oral valacyclovir treated group (10.92 ± 4.9 days) compared to the topical acyclovir treated group (15.73 ± 7.28). Conclusion: Our study clearly showed that systemic valacycovir treatment was a good and safe alternative to topical acyclovir therapy in the treatment of herpetic keratitis in patients who cannot use topical therapy. Pharmacokinetic studies, which measure tear penetration of valacyclovir after oral usage will provide further information in this respect.
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Pharmacokinetic Studies of Fluconazole in Cerebrospinal Fluid (CSF) in Children with Hydrocephalus Using Solid-Phase Extraction (SPE) and High-Performance Liquid Chromatography (HPLC).
BAFELTOWSKA JJ1, BUSZMAN E1

1Medical University of Silesia, School of Pharmacy, Katowice, Poland.

Background: The aim of this study was to examine the pharmacokinetics of fluconazole in CSF in children with hydrocephalus during central nervous system (CNS) infections treatment after intravenous and/or intraventricular drug administration. Direct fluconazole administration into the ventricular CSF of patients to treat serious CNS infections is an aggressive therapy and still there is not enough data about pharmacokinetics of fluconazole in CSF and successful eradication. Methods: The method of fluconazole quantification in CSF by SPE-HPLC was developed to conduct pharmacokinetic studies. The population of patients included 2 children with hydrocephalus. Fluconazole was administered intravenously in average multiple-doses 12.5mg/kg of body weight/24h and intraventricularly in doses: 4, 5, 7.5mg/24h; 7.5, 10mg/12h. The CSF samples were taken from patients by external drainage or puncture of the shunt reservoir 2-24h after administration of fluconazole. The concentrations of fluconazole in CSF specimens were measured and pharmacokinetic studies comprised the determination of steady-state peak (Cssmax) and trough (Cssmin) CSF fluconazole concentrations, elimination rate constant (Kel) and half-life period (T1/2). The fluconazole dosage was modified in the individual patient. Results: After intravenous fluconazole administration the concentrations of this antifungal drug were not found in the ventricular CSF. The determined pharmacokinetic parameters after intraventricular fluconazole administration were: Cssmax 24.17-25.24 mg/l; Cssmin 0.0-0.3 mg/l; Kel 0.3050-0.3950 h-1; T1/2 1.72-2.27 h. Conclusions: 1) After intravenous fluconazole administration  the drug was not found in the examined CSF samples. 2) The intraventricular multiple-doses pharmacokinetic data suggest the necessity of fluconazole monitoring in children with hydrocephalus during the shunt infections treatment. Pharmacokinetic studies can help to establish the optimal dosage regimens.
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Cryopreservation of Peripheral Blood Stem Cells (PBPC) Frozen with 5% instead of 10% DMSO Give Better or no Differences in Colony Formation and Less Apoptosis and Necrosis in CD34+ Cells.

BAKKEN AM1, Abrahamsen JF1,  Bruserud Ø2
1The Blood Bank and 2Division of Hematology, Haukeland University Hospital, Bergen, Norway.
Background:  The grade of toxicity experienced by patients when cryopreserved PBPC are reinfused is related to the amount of dimethyl sulfoxid (DMSO) present in the PBPS concentrate. For several years 10% DMSO has been used as the standard cryoprotectant. We wanted to evaluate if reduction to 5% DMSO or less could be possible. Methods: We have compared colony formation units (CFU) in the myeloid (GM), erythropoietic (E) and megakaryocyte (Mk) linages in PBPS samples cryopreserved in parallel with 5 and 10% DMSO with cell concentration <200.106/ml. Samples were frozen under controlled rate into liquid N2. PBPS samples from 27 patients with malignant diseases were investigated after 3 months of crypreservation and samples from 14 of these patients were investigated after one year. Additional longterm culture-initiating cells (LTC-ICs) from 15 samples of these patients were evaluated. In parallel to these colony-investigations two different flow cytometric methods were used to measure the absolute count of total and viable CD34+ cells as well as the fraction of apoptotic and necrotic cells in the post-thaw samples, frozen with 5 and 10% DMSO. These investigations were also followed up with 2, 4 and 5% DMSO samples. Results: A significantly higher colony formation was demonstrated for CFU-E and CFU-granulocyte, erythrocyte, macrophage, megakaryocyte (GEMM) both at 3 months (p= 0.040 resp. p=0.004, Wilcoxon test) and at 1 year in the 5% samples. For CFU-GM and CFU-Mk no significant difference was demonstrated neither at 3 months nor at 1 year in samples frozen with 5 and 10% DMSO. LTC-IC survival was significantly better after cryopreservation with 5 instead of 10% DMSO (p=0.008). Viability testing with the Trypan Blue exclusion test showed that cells crypreserved in 5% DMSO had significantly higher viability than cells crypreserved in 10% DMSO (p<0.001). Both the number of total and viable CD34+ cells was significantly higher in the samples frozen with 5 compared to 10% DMSO. Further the viability of  CD34+ cell recovery and survival was better when cells were cryopreserved with 4 and 5% compared to 2% DMSO. Conclusions: We conclude that 5% DMSO is at least as good for cryopreserving PBPC samples as the conventional 10% DMSO. 
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Cerebrospinal Fluid Dynamics an Relation with Blood Flow.
OLIVIER BALéDENT 
Department of Imaging and Biophysics, Teaching Hospitals, Jules Verne University of Picardie, Amiens, France.

In 1825, Magendie established that CSF moved by ebb and flow, and more than a century later, in 1943, O’Connell observed that CSF pulsations were synchronized with the cardiac cycle and affected by venous pressure changes. Knowledge of CSF dynamics has benefited considerably from the recent introduction of phase-contrast magnetic resonance imaging (PCMRI), which can provide CSF and blood flow measurements throughout the cardiac cycle when used with peripheral cardiac gating. Today PCMRI is the best way to measure cerebral flows of CSF and blood inside the cranium. The reliability of flow quantification by PCMRI appears to depend primarily on the consistency of region-of-interest delineation. we have developed an in-house automated algorithm that combines spatial and temporal information to improve the accuracy and reproducibility of flow measurements. Key temporal and amplitude parameters can be calculated at different sites to elucidate the role played by the various CSF compartments during vascular brain expansion. First we have applied this new hydrodynamic view in volunteers population to define hydrodynamical reference values of normal brains. And then in pathologic population to better understand the ventricular dilation mechanism. Now in collaboration with radiological and neurosurgical departments we are using PCMRI in cases of patients with hydrodynamic troubles.
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FROM  “BLUTGIFT”  TO  BIO - WEAPON:  RICIN - 2004.

BALINT GA 

Laboratory of Clinical Pharmacology, Dept. of Psychiatry; New Clinics; University of Szeged Medical School, SZEGED, HUNGARY.

In the late 1890s Stillmark discovered that the beans of castor oil plant ( Ricinus com -   munis, Euphorbiaceae; ) contains a toxic protein, which he named “ricin”. He discovered that ricin caused agglutination of erythrocytes and praecipitation of serum proteins, hence it is a “Blutgift”.

Ehrlich also studied ricin and his work became the very foundation of the discipline of immunology and through his studies on blood samples the discipline of haematology was recognized. Ehrlich noted that specific compounds interact with specific tissues or cells, and so he had studied antigen - antibody reactions, using toxic plant proteins ( ricin and abrin; ) on mice. This work provided evidence that specific serum proteins are induced, capable praecipitating and neutralizing the toxic antigens e.g., ricin - antiricin reaction. Ehrlich also established that antiricin behaved as an antiagglutinin, antagonizing the agglutinating effect of ricin. He was able to demonstrate experimentally that rabbits which were exposed to a slow and measured increase of ricin were able to survive 5000 times lethal dose.

It was later established that ricin itself is a phytotoxin, a lectin, consisting of two polypeptide chains, linked by disulfide bond. It is one of a group of dichain ribosome – inactivating proteins. Considering its high toxicity ricin may have significance as a biological weapon. In human ricin intoxication there are various signs and symptoms but in fatal cases there are no characteristical histological changes. Moreover we have neither proper ( specific ) diagnostic procedures nor causal therapy in ricin pathologies.

During the last decades several attempts are known where ricin was used or tried as a  bio - weapon. Apart from its toxicity ricin is a dangerous material as a bio - agent because it acts rapidly and irreversibily. It is odourless and colourless and easy to apply. As a bio - weapon, the inhalational exposure is the most dangerous form, causing severe, diffuse necrotizing pneumonia. Moreover it needs time to develop the signs of intoxication, therefore one must to think of the possibility of intoxication.

The exact cause of death is unknown but there are various pathological changes in the living organism, namely: vascular leak syndrome, severe pulmonary damage, severe hepatocellular lesions together with renal changes.

Confirmation of an intoxication would most likely be through ELISA analysis, and because ricin is extremely immunogenic, individuals surviving a ricin attack would likely have circu - lating antibody, most probably within two weeks after the exposure.

In acute cases there is no causal therapy and one may apply supportive and / or symptomatic treatment only. Research goes on for causative therapy but the results are poor. Preventive immunization and / or passive protection seem to be out of question.
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Antifungal and Antimycobacterial Activity of New Imidazole and Triazole Derivatives. A Combined Experimental and Computational Approach.
ZAMPIERI D1, MAMOLO MG1, VIO L1, FERRONE M2 , PRICL S2, SCIALINO G3, and BANFI E3

1Dept of Pharmaceutical Sciences; 2Dept of Chemical, Environmental and Raw Materials Engineering; 3Dept of Biomedical Sciences Microbiology Sect, University of Trieste, Trieste, Italy.

Background. Considering the increasing incidence of severe opportunistic fungal infections in immunocompromised patients together with the  development of drug resistance  among Candida spp., there is a great need for new antifungal compounds. On the other hand, the increasing incidence of tuberculosis due to the emergence of multidrug-resistant strains of Mycobacterium tuberculosis, together with the severe disseminated infections produced by mycobacteria other than tuberculosis in immunocompromised patients, have prompted the search for new antimycobacterial drugs. Because of the potent antimycobacterial activity associated with good antifungal activity of many imidazole derivatives and because of the important antimycobacterial activity previously described for pyridine-2-carboxamidrazones, we designed and synthesised a series of compounds in which the 1-aryl-2-(1H-azol-1-yl)-ethane moiety characteristic of many azole antifungal drugs is linked through a azomethine linkage to pyridine-2-carboxamidrazone.

Methods. The new imidazole and triazole derivatives have been synthesised as indicated below:
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The in vitro antifungal activity of derivatives 2 a-l has been tested against two clinical isolates of Candida albicans and Candida glabrata by a microdilution method, in comparison with miconazole and amphotericin B. The in vitro antitubercular activity of derivatives 2 a-l has been evaluated by Microdilution Resazurin Assay against Mycobacterium tuberculosis H37Rv reference strain, in comparison with isoniazid and rifampicin. 

Results. Some of the newly synthesised compounds showed a remarkable antifungal activity, comparable with that of amphotericinB and of miconazole; they showed also an interesting, even if moderate, activity against the reference strain Mycobacterium tuberculosis H37Rv with a minimal inhibing concentration (MIC) in the range 10-40 g/ml. In detail, dervatives 2 a-e had a MIC in the range 0.125-2 g/ml against C. albicans and a MIC in the range 0.5-4 g/ml against C. glabrata; compounds 2 f-j had MIC in a range 8-64 g/ml on Candida spp; compounds 2 k,l  showed a MIC of 0.5-2 g/ml against C. albicans and of 2-32 g/ml against C. glabrata. We performed a preliminary study in which we verified how the newly synthesised azole compounds are able to interact at the target enzyme: cytocrome P450-dependent lanosterol 14-demethylase (P450-14DM, CYP51) in the ergosterol biosynthesis pathway. These preliminary molecular modeling investigations yielded free energy of binding values in harmony with the corresponding experimental findings. They further revealed that an optimized balance of opposing electrostatic contributions must be realize to gain tight enzyme-inhibitor binding.

Conclusions. The experimental data together with the computational evidences can be of use in further experimental protein – ligand drug design.
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HAART-ASSOCIATED METABOLIC SYNDROME AND CARDIOVASCULAR RISK.

Giuseppe Barbaro,MD, Giorgio Barbarini1
Department of Medical Pathophysiology, University of Rome “La Sapienza”, Italy. 1Department of Infectious and Tropical Disease, Policlinico S.Matteo, University of Pavia, Italy.

BACKGROUND.  The introduction of highly active antiretroviral therapy (HAART) has significantly modified the course of HIV disease, with longer survival and improved quality of life of HIV-infected subjects. However, HAART regimens, especially those including protease inhibitors (PIs) has shown to cause in a high proportion of HIV-infected patients a metabolic syndrome that may be associated with an increased risk of cardiovascular disease (about 1.4 cardiac events per 1000 years of therapy according to the Framingham score). Metabolic features associated with somatic changes (lipodystrophy/lipoatrophy) include dyslipidemia (about 70% of patients), insulin resistance (elevated C-peptide and insulin), type 2 diabetes mellitus (8% to 10% of the patients), hypertension (up to 75% of patients), coagulation abnormalities (25% of patients), lactic acidemia and elevated hepatic transaminases (non-alcoholic steato-hepatitis). 

PATHOGENESIS. PIs inhibit cytoplasmic retinoic-acid binding protein-modified and cytochrome P450-3A-mediated synthesis of cis-9-retinoic acid and peroxisome proliferator-activated receptor type-gamma heterodimer. The inhibition increases the rate of apoptosis of adipocytes and reduces the rate at which pre-adipocytes differentiate into adipocytes, with the final effect of reducing triglyceride storage and increasing lipid release. PIs-binding to low density lipoprotein-receptor-related protein would impair hepatic chylomicron uptake and endothelial triglyceride clearance, resulting in hyperlipidemia and insulin resistance.
Nucleoside and non nucleoside-reverse transcripatese inhibitors may be responsible for lipodystrophy by inhibition of mitochondrial gamma-DNA polymerase. Moreover, HAART drugs seem to induce endothelial damage and dysfunction by disrupting the actin cytoskeleton of endothelial cells, enhancing the damage by HIV-1 gp120 which causes apoptosis of endothelial cells through a mitochondrion-controlled pathway by activation of inflammatory cytokines. 

LESSON LEARNED. HAART-associated metabolic syndrome is an increasingly recognized clinical entity. A better understanding of the molecular mechanisms responsible for this syndrome will lead to the discovery of new drugs that will reduce the cardiovascular risk in patients under HAART. A careful stratification of the cardiovascular risk and cardiovascular monitoring of patients under HAART is needed according to the most recent clinical guidelines. 
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Interactions of Antiinfectives: A Review.
BARCIA E, NEGRO S
Departamento de Farmacia y Tecnología Farmacéutica, Facultad de Farmacia, Universidad Complutense de Madrid, Spain.

Background: Nowadays, it is a very common practice to use simultaneously more than one drug for the treatment of one or more coexisting pathological states. Under these circumstances, it is of special interest to determine if the specific drug combination used produces an interaction: if the effects of one drug are changed by the presence of another drug, food, drink or by some environmental chemical.

A drug interaction can be beneficial and valuable (increased efficacy or diminished toxicity) and, in this general overview, examples are explained regarding antituberculosis drug therapy. 

However, in the majority of cases, the consequences of a drug interaction are adverse and undesirable compromising the efficacy or toxicity of the therapeutic agent.  A solution to this problem would be to adjust the doses or the dosage regimen although, if possible, the easiest solution would be to choose a non-interacting alternative.

Methods: In this overview, drug interactions are subdivided into pharmaceutical incompatibilities,  pharmacodynamic and pharmacokinetic interactions. 

Unexpected drug responses (usually of less intensity) can result as a consequence of drug-excipient incompatibilities or erroneous technological processes that will compromise the development of the pharmaceutical dosage form. 

Pharmacodynamic interactions are those where the effects of one drug are changed by the presence of another drug at its site of action and, for study purposes, can be classified as synergistic and antagonistic interactions. Pharmacokinetic interactions are those which can affect the processes by which drugs are absorbed, distributed, metabolised and excreted.

Results: In this general overview, examples of the most clinically relevant drug interactions are given following this previous classification and regarding the use of antiinfective agents. Among antiinfective agents: antibiotics,  antivirals, antifungals, antituberculars, antiinfective cytotoxics, sulfamides, quinolones and others are studied.

Moreover, drug interactions are a very important consideration in selecting certain treatments, specially those such as HIV, cancer, etc., that involve a multiplicity of drugs that are coadministered. This review will pay special attention to this type of interactions.

Conclusions: Research and discussion of the mechanisms involved in drug interactions and the accompanying overview of data, will assist in providing optimal care to the patients.
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Population Pharmacokinetics of Gentamicin in Neonates.

BARCIA E1, GARCIA B2, PEREZ F2, MOLINA IT1

1Departamento de Farmacia y Tecnología Farmacéutica, Facultad de Farmacia, Universidad Complutense de Madrid, Spain; 2 Hospital Severo Ochoa, Madrid, Spain.

Background: Gentamicin is an aminoglycoside antibiotic frequently used for the treatment of severe bacterial infections in newborns. Individualized dosage is required because it has narrow therapeutic index. For this reason, it is essential to know its pharmacokinetics (PK) and the influence of  demographics and clinical covariates in this population. Methods: Patients: 494 neonates, of 30 days or less postnatal age (PA), that received iv gentamicin as part of treatment for suspected infectious disease.  Serum concentrations: 1021 serum gentamicin concentrations (SGC) obtained from clinical routine were used to build a population model. Gentamicin dosage: Initial dosage was based on PA and gestational age (GA) protocol. Covariates: Variables considered to influence gentamicin PK were GA, PA, actual and birth bodyweight (BW), Apgar 1´and 5’, creatinine clearance (Clcr) and concomitant treatment. Data analysis: Gentamicin data were analysed according to one- and two–compartment models using Nonlinear Mixed–Effects (NONMEM) and Standard–Two–Stage (STS) methods. Results: Mean GA was 37.1±3.6 wks ranging from 23 to 42 weeks (45% prematures). Mean PA was 6.3±6.6 days, mean of actual BW was 2.81±0.87 kg. With STS method, mean PK parameters of the  basic model were Cl=0.0596±0.0216 l/h/kg and Vd=0.0470±0.105 l/kg. Using regression models, both PA and Clcr were covariates with significant influence on gentamicin Cl of full term neonates while PA, Clcr and actual BW showed an influence on gentamicin Cl of premature newborns. With NONMEN, a  two-compartment linear model described the data better  than a one– compartment model. Both Cl and Vd interindividual variability was modelled using additive models. Intraindividual variability (Y) was better described using an additive error model. Final regression equations were as follows: Cl=0.01*BW2+0.0014*PA+0.0015*Clcr; Vc=0.00015*GA2 (multiplied by 1,79 if GA<34 wks); intercompartmental Cl(Q)=0.731 l/h; Vss=0.314*BW. For this model, variation coefficients of Cl, Vd and Y were 12.4%, 12.7% and 12.7%, respectively. Conclusions: GA, PA, BW and Clcr were the predictors that presented a significant influence on gentamicin Cl. GA was  the covariate with most influence on Vd. A two-compartment model was found to describe our data significantly better than a one-compartment model.
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Novel Oligonucleotides Inhibiting STAT3: Use in Hormone-Refractory Prostate Cancer.

BARTON BE, MURPHY TF, SHU P, HUANG HF, BARTON A 

UMDNJ-New Jersey Medical School, Newark, NJ, USA.

Background: Persistent activation of STAT3 (signal transducers & activators of transcription 3) is a trait of many cancers, including hormone-refractory prostate cancer. As such, STAT3 acts as a proto-oncogene: it upregulates anti-apoptotic & cell surface genes, e.g., survivin & CD46, which protects tumors from activated complement.  Moreover, cancer cells expressing activated STAT3 require it for survival.  Although STAT3 is a good specific target for prostate cancer, the current armamentarium against it is small. Thus, we created new oligos to inhibit STAT3:DNA binding, which reduced STAT3-regulated gene expression. 

Methods: Two oligos based on the consensus binding sequence for STAT3 were made as phosphorothiorated & partly 2'-O-methoxylated ribonucleotides (13410 & 13411). Controls were 13778 & 13779. Prostate cancer cells were transfected with LipoFectamine 2000.  Apoptosis was measured with FITC-annexin V & PI on a flow cytometer. Mitochondrial membrane potential was assessed using fluorescent JC-1; activation of caspase-3 was evaluated using fluorescent antibody.  In vivo activity was examined in subcutaneous tumors in severe combined immunodeficient mice after H&E staining. The effect on CD46 expression was shown with FITC-anti-CD46 antibody.  The effect on survivin expression was shown with a reporter gene plasmid having the survivin promoter linked to EGFP. Results: Means ( SD for DU145 cells in vitro treated with 200 nM oligo; ND = not done.
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The oligos were tested in more prostate cancer lines, with similar results. In vivo injection of 13410 or 13411, but not 13778 or 13779, slowed tumor growth significantly; no neutrophil or mononuclear cell infiltrate was observed. Conclusions: 1) Novel oligos complementary to the binding site for transcription factor STAT3 induced apoptosis in prostate cancer cells; 2) Apoptosis was mitochondrial dependent, as shown by the JC-1 & caspase-3 data; 3) Novel oligos were active in vivo; 4) Novel oligos inhibited STAT3:DNA binding, as shown by the CD46 & survivin data.
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Predicting In-Vitro Permeability of Antimycotics Using Quantitative Structure-Activity Relationship (QSAR) Models.

BASAK SC, MILLS D
Natural Resources Research Institute, University of Minnesota Duluth, 5013 Miller Trunk Hwy., Duluth, MN  , USA.

Background: Quantitative structure-activity relationship (QSAR) methods have been used to develop models for the prediction of various biological properties based on chemical structure alone. In this study, regression models were developed for the prediction of bovine hoof membrane permeability, in an effort to gain some insight into the rate of penetration of antimycotics through the nail plate.  Methods:  Numerical descriptors based on chemical structure were calculated for a set of 14 drugs, mainly antimycotics.  The descriptors were then placed into one of three classes based on level of complexity and demand for computational resources:  TS (based on topology alone), TC (based on topology and chemical information, including bond and atom type), and 3D (based on the geometrical aspects of chemical structure).  Models using the various classes of structural descriptors  were developed via three regression methodologies, namely ridge regression, principal component regression, and partial least squares, with the permeability coefficients for this set of compounds obtained from the literature. Results: The cross-validated correlation coefficients for the TS, TS+TC, TS+TC+3D, TC, and 3D are 0.628, 0.816, 0.814, 0.793, and 0.622, respectively. Conclusions:  Dermal permeability of anti-mycotics can be modelled based on structural descriptors alone, without the need for experimental data.  As such, predictions can be made about the permeability of hypothetical compounds of similar structure not yet synthesized.  However, additional data is required to allow for reliable modelling of human dermal permeability.
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Flow cytometry for the measurement of phagocyte functions.
BASSØE C-F
Medical Department, Haukeland University Hospital, Bergen, Norway.

Background: Overall phagocyte function depends on the type and number of the phagocytes as well as the activity of each individual cell. Flow cytometry (FCM) is valuable for the measurement of phagocyte functions. Methods: For the measurement of phagosycotis, known koncentrations of fluorescent bacteria, fungi, zymosan particles or beads are used as targets. Targets are incubated with defined concentrations of opsonins and phagocytes under defined mixing at 37oC. Monocytes and neutrophils are distinguished using a fluorescent antiCD14 monoclonal antibody. The number of targets phagocytosed by each phagocyte (phagocytic index) and the percentage of phagocytosing cells FCM are quantified by FCM. We also use FCM to measure the oxidative burst, intracellular processing of phagocytosed targets, mitochondrial membrane potential, surface membrane receptors, cytoskeletal structures and chemotaxis. Results: 1) The expression of IgG antibody receptors does not correlate with IgG-mediated phagocytosis, whereas that of C3bi-Receptor (CD11b) correlates with complement-mediated phagocytosis. 3) The C3b-Receptor (CD35) is involved in the processing of phagocytosed targets. 4) Phagocyte function and morphology are disturbed in several hematological disorders. 5) Evaluation of phagocytosis is useful for the identification of patients that may benefit from agents such as G-CSF. 6) FCM is well suited to the study of therapeutic agents on phagocyte functions. Conclusion: FCM is currently the method of choice for the evaluation of physiological and pathological phagocyte functions, as well as the effect of chemoterapeutic agents on cell functions, cytoskeletal structures, mitochondrial membrane potential and surface membrane receptors. 
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Treatment of HIV-1/AIDS Patients with CpG ODN May Stop the Pandemic.

BECKER Y
The Hebrew University of Jerusalem, Jerusalem, Israel.
Background. In all continents 42 million people are living with HIV-1/AIDS, 30 million in sub-Saharan Africa, 6 million in South and Southeast Asia and the remainder in the rest of the world. To stop the pandemic it is necessary to devise a new treatment that will stop HIV-1 infection and will reactivate the damaged adaptive immunity. The new treatment should be self applied and stable in tropic regions.

Methods: Although HIV- 1 pathogenesis and AIDS were studied in depth, an attempt was made to identify the mechanisms by which HIV-1 causes AIDS and brain dementia.

Results: 1. HIV-1 induces increased levels of IgE and IL-4 in patients’ sera prior to the stage of AIDS. At the time of discovery the resemblance of AIDS to allergen-induced allergy was not recognized. It is suggested that HIV-1 infection causes an allergy and the allergen is the virion-shed gp120 molecules. 

2. HIV-1 utilizes gp120 molecules to induce the host FcRI+ hematopoietic cells to induce increased synthesis of interleukin-4, the activator of HIV-1 replication, inhibitor of the Th1 cells and CTLs, and inducer of IgE synthesis by B cells which stops IgG synthesis. Within 3-6 months after infection the patient’s adaptive immunity is inhibited. The virus infection produces more heavily glycosylated gp120 molecules that are trapped by receptors on microvascular endothelium in the brain and cause dementia after transfer to neurons.

Conclusions: Treatment of HIV-1/AIDS patients with synthetic CpG ODNs will reactivate the damaged to the adaptive immune response. The bacteria-like CpG ODNs may be self applied by the nasal route to induce the Toll-like Receptor 9(TLR9+) plasmacytoid DCs to release interferons (IFNs)  and  in large amounts, inhibitors of IL-4 synthesis by hematopoietic cells and of HIV-1 replication in Th2 cells. IFNs reactivate Th1 and CTLs, the cellular immune response and CpG ODN inhibits the TLR9+ B cells’ IgE synthesis and induce antiviral IgG response. The CpG treated HIV/AIDS patients’ reactivated adaptive immunity will clear the virus infection and induce antiviral immunity.

This novel approach needs further investigations to develop a new treatment modality to save the millions HIV-1/AIDS patients. In addition, when this approach will be approved and implemented, healthy individuals in AIDS pandemic ODN for better protection against HIV-1 infection by high interferon levels.regions will also be treated with CpG 
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Bactericidal activity of oral antibiotics in ex vivo model.

BEDENIC B1, TOPIC M2

1»A. Stampar» School of Public  Health, Medical School, University of Zagreb, Zagreb, Croatia 2student-Biotechnology Faculty, Zagreb, Croatia.

Background: Urinary tract infections are the most common bacterial infections in humans. Their frequency varies with the age, gender and the condition of the urinary tract. In the assesment of an antibiotic, the bactericidal activity of plasma, urine and other body fluids is a relevant pharmacodynamic parameter, being an integration of pharmacokinetic properties with in vitro activity. In  routine bacteriological laboratories the antibacterial activity of antibiotics is determined by in vitro testing usually by disc diffusion test. However, in vitro antibiotic susceptibility tests cannot reflect the situation in vivo. In vitro the bacteria are exposed to fixed concentrations of antibiotics whereas in vivo there is a more gradual decrease in antibiotic levels depending on the elimination half-life of the antibiotic. Furthermore, the bactericidal compounds of human immune system are not present in the arteficial medium. For that reason ex-vivo models better predict the therapeutic efficency of particular antibiotics.   In this investigation, the urine samples obtained in a single oral dose pharmacokinetic study were examined for their bactericidal activity agains a range of relevant urinary tract pathogens. Methods: Eight oral antibiotics available at Croatian market were tested: amoxycillin, amoxycillin/clavulanate, cephalexin, cefuroxime, cefadroxil, ceftibuten, norfloxacin and sulphametoxazole/trimethoprim. Their in vitro against common community acquired and hospital urinary tract pathogens activity was determined by broth microdilution method. Ex vivo bactericidal activity was tested by determination of urinary bactericidal titers.  Six healthy volunteers (females, age range 40-55) received a single oral dose of amoxycillin/clavulanate – 875/125 mg, cephalexin - 500 mg, cefuroxime -  500 mg, cefadroxil - 500 mg, ceftibuten - 400 mg, norfloxacin-400 mg, and sulphametoxazole/trimethoprim-400/80 mg,  respectively. The wash- out period between receiving two different antibiotic regimens was at least four weeks. Strenuous physical activity, smoking and  acohol intake was prohibited from 24 h before until 24 h after drug administration. The test drug was taken after fasting for 12 h and the first meal was served 2 h after drug administration. The urine samples were collected in different time intervals post dose (0-2, 2-4, 4-6, 6-8, 8-10, 10-12 and 12-24 h) depending on the dosing interval of a particular antibiotic. A titer of ( 1:8 was taken as clinically relevant since it was shown to predict a  successful therapeutic outcome. 

Results: All antibiotics except of amoxycillin and sulphametoxazole/trimethoprim displayed high titers in urine against Escherichia coli ( non ESBL), Klebsiella pneumoniae ( non ESBL), Proteus mirabilis and Staphylococcus saprophiticus. The titers of antibiotics with shorter t1/2 (cephalexin) decreased faster than of those with longer elimination half-life (ceftibuten).  Only amoxycillin and amoxycillin/clavulanate showed measurable titers in urine against Enterococcus feacalis. Norfloxacin was the only antibiotic having significant titers in urine against hospital urinary tract pathogens Pseudomonas aeruginosa and Acinetobacter baumannii which were maintained during the whole dosing interval period (12 h). Ceftibuten and norfloxacin demonstrated good bactericidal activity in urine against Serratia marcescens, Enterobacter cloacae and ESBL positive K. pneumoniae and E. coli. 

The bactericidal titers in urine were in concordance with the results of in vitro testing. The antibiotics with lower MICs had higher titers against particular pathogens.  

Conclusions: 1. According to our results oral (-lactam antibiotics could be antibiotics of choice for the treatment of uncomplicated urinary tract infections caused by E. coli and P. mirabilis due to their low toxicity. 2. Ceftibuten as third generation cephalosporin, was the only (-lactam displaying high activity against ESBL producing E. coli and Klebsiella pneumoniae in urine during the whole dosing interval (24 h), but according to the NCCLS recommendations,  (-lactams except of carbapenems are not recommended for the therapy of infections caused by ESBL producing Enterobacteriaceae even when in vitro tests show susceptibility.  3. Urinary tract infections caused by Enterococcous feacalis should be treated with amoxycillin alone or combined with clavulanate. Enterococci show intrinsic resistance to all cephalosporins.  4. Fluoroquinolones are the antibiotics of choice for the treatment of hospital acquired urinary tract infections when P. aeruginosa, E. cloacae, S. marcescens, A. baumanii or ESBL positive Enterobacteriaceae are isolated from urine as pathogens because they demonstrate excellent in vitro and ex vivo activity and achieve high concentrations in urine. Their main drawback compared to (-lactams is causing more adverse effects. Apart of that they cannot be administered in pregnancy and childhood contrary to (-lactams.
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Evolution of resistance to expanded-spectrum cephalosporins due to extended-spectrum (-lactamases in Dubrava Hospital, Zagreb.

BEDENIC B1, SCHMIDT H2, HEROLD S2, MONACO M3, PLECKO V4, 

KALENIC S4

1”A. Stampar” School of Public Health, Medical School, University of Zagreb, Croatia, 2Institute of Microbiology and Hygiene, Technical University Dresden, Germany, 3Instituto Superiore di Sanita, Rome, Italy, 4Clinical Hospital Center, Zagreb, Croatia 

Backgorund:Plasmid-encoded resistance to broad-spectrum cephalosporins and aztreonam is becoming a widespread phenomenon in clinical medicine. These antibiotics are inactivated by an array of different extended-spectrum (-lactamases (ESBLs), which have evolved by point mutations of parenthal TEM or SHV (-lactamases. The mutations have expanded their spectrum of activity towards newer (-lactams by enlarging the substrate binding cavities of the enzymes.With (-lactams being the most frequently prescribed antibiotics, ESBLs pose a major challenge. There are over 50 SHV- ESBLs described so far (data are available at http://www.lahey.org/studies/). ESBL producing Klebsiella pneumoniae strains can cause outbreaks of nosocomial infections which are very difficult to control.

In the previous study conducted during 1994-1995 in two hospitals in Zagreb, we found that SHV-5 (-lactamases was the most prevalent in Klebsiella pneumoniae isolates from Charity Sisters Hospital, whereas SHV-2 was the most dominant type in Dubrava Hospital in Zagreb. In this investigation (-lactamases from 42 K. pneumoniae strains collected in Dubrava Hospital during 1997,  were characterized in order to study the evolution of plasmid-encoded resistance to extended-spectrum cephalosporins and aztreonam in that hospital. Methods: Plasmids encoding extended-spectrum (-lactamases  were transferred to Escherichia coli recipient strain by transconjugation.  (-lactamases were characterized by isoelectric focusing, substrate profile determination and sequencing of blaSHV genes.Results:  SHV-5 (-lactamase, conferring high level resistance to ceftazidime and aztreonam, was found in all transconjugant strains. The strains were in high percentage resistant to non (-lactam antibiotics such as aminoglycosides, tetracyclines, chloramphenicol, and sulphametoxazole/trimethoprim. This could be explained by the fact that the resistance genes for such antibiotics are often located on the same plasmid as the genes encoding extended-spectrum (-lactamases and they can exert the selection pressure which favours survival of ESBL producing Klebsiella as well. Most of the isolates have shown to be clonally relatey by PFGE.  

Table 1. Minimum inhibitory concentrations (MICs) for Klebsiella pneumoniae. Concentrations necessary to inhibit 50 and 90% of the isolates and the percentage of resistant strains according to the NCCLS are given. 

[image: image5.wmf] 

Antibiotic and the 

NCCLS breakpoint

 

 

MIC range

 

MIC

50

 

MIC

90

 

Percentage of 

resistant strains

 

Amoxycillin (

³

32)

 

>4096

-

>4096

 

>4096

 

>4096

 

42/42 (100%)

 

Amoxycillin

/clavulanate

 

(

³

32/16)

 

16

-

>128

 

64

 

>128

 

42/42 (100%)

 

Cephalexin  (

³

32)

 

32

-

>1024

 

256

 

1024

 

42/42 (100%)

 

Cefuroxime (

³

32)

 

8

-

>1024

 

64

 

>1024

 

35/42  (83%)

 

Ceftazidime (

³

32)

 

64

-

>1024

 

512

 

>1024

 

42/42 (100%)

 

Ceftazidime/clavulanate

 

(16/4)

 

0.12

-

4

 

1

 

4

 

0/42 (0%)

 

Ce

fotaxime (

³

64)

 

1

-

>1024

 

32

 

128

 

11/42 (26%)

 

Ceftriaxone (

³

64)

 

8

-

>1024

 

64

 

512

 

25/42 (60%)

 

Aztreonam (

³

32)

 

256

 

>1024

 

>1024

 

42/42 (100%)

 

Cefpirome (

³

32)

 

0.5

-

64

 

8

 

32

 

8/42 (19%)

 

Cefepime (

³

32)

 

2

-

64

 

16

 

64

 

11/42 (26%)

 

Imipenem (

³

16)

 

0.06

-

0.25

 

0.25

 

0.25

 

0/42 (0

%)

 

Meropenem (

³

16)

 

0.0015

-

0.25

 

0.06

 

0.25

 

0/42 (0%)

 

Gentamicin (

³

8)

 

4

-

>1024

 

64

 

256

 

42/42 (100%)

 

Ciprofloxacin  (

³

4)

 

0.03

-

0.5

 

0.12

 

0.25

 

0/42 (0%)

 

 


[image: image27.wmf]N

N

Cl

O

N

H

N

R

R

Cl

Cl

N

N

Cl

Cl

N

H

N

H

2

N

H

Formula  1

Formula  2


Conclusions: Hospital hygiene measures should be applied in order to control the spread of epidemic strains through the hospital wards and the consumption of the broad-spectrum cephalosporins needs to be restricted to reduce the selection pressure which enables the proliferation of ESBL producers in  hospital. 
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Novel Pyrazole derivatives as Anti-inflammatory-Antibacterial  Agents; Synthesis and Optimum Dosing in Experimental animals.

Adnan A. Bekhit1, Elsayed Aboulmagd2, Azza M. Baraka3

1Department of Pharmaceutical Chemistry, 2Department of Microbiology Faculty of Pharmacy, 3Department of Pharmacology, Faculty of Medicine University of Alexandria, Alexandria, Egypt.

Background: The use of several drugs to treat inflammatory conditions associated with infection is a problem, especially in case of patients with impaired liver or kidney functions or to avoid drug-drug interaction. In addition, from the pharmacoeconomic cost-effective stand-point, and seeking better patient compliance, a dual anti-inflammatory-antimicrobial agent with minimum adverse effects and high safety margin is highly desirable. We have already reported the anti-inflammatory and the antimicrobial activities of some lead compounds containing the pyrazole moiety attached to different rings [1-5]. In the present study, some pyrazole derivatives were synthesized and evaluated for their anti-inflammatory and antimicrobial activities. In addition, their oral bioavailability, ulcerogenic activity, acute toxicity, and LD50 and optimum dose in experimental animals were also recorded.

Results: The study showed that all the test compounds have no antifungal activity as compared with clotrimazole. Their activity was lower than that of ampicillin against against E. coli. While some compounds showed activity against S. aureus comparable to that of  ampicillin.
Conclusions: It can be safely concluded that  some of test compounds proved to be promising anti-inflammatory and antibacterial agents with no or minimum ulcerogenic effect and good safety margine. Therefore, such compounds would represent a fruitful matrix for the development of a new class of dual non-acidic anti-inflammatory - antimicrobial agents that would deserve further investigation and derivatization.

References: 1) A. M. Farghaly, A. A. Bekhit and  J. Y. Park , Arch. Pharm. Pharm. Med. Chem. 2000, 333, 53. 2) A. A. Bekhit, et al, Eur. J. Med. Chem. 2003, 38, 27. 3) A. A. Bekhit and H. T. Y. Fahmy, Arch. Pharm. Pharm. Med. Chem. 2003, 336, 111. 4) A. A. Bekhit and T. Abdel-Aziem, , Bioorg. Med. Chem. 2004, 12, 1935. 5) A. A. Bekhit, Egyptian Patent, GATT / TRIPS Treaty, 1117 12 2003.
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Negatively charged albumins are fusion inhibitors in HIV infection and can be used as therapeutically active carriers for other anti-HIV.

BELJAARS L, POELSTRA K, MEIJER DKF
Dept. Of Pharmacokinetics and Drug Delivery, GUIDE, University of Groningen, Groningen, The Netherlands.

Although the prospects for HIV patients are much better nowadays than several years ago, the pharmacotherapy to control the HIV infection is nonetheless not optimal. New agents are still necessary in order to obtain a more effective treatment and fight resistance. For that reason, we designed negatively charged proteins for the delivery of anti-HIV drugs, such as zidovudine (AZT), to the virus-infected cells. However, we discovered that when negatively charged groups were attached to albumin, a potent anti-HIV compound was obtained with activity in the low nanomolar concentration range. One of these negatively charged albumins (NCA) was succinylated human serum albumin (Suc-HSA). The activity of the NCA was not only directed against HIV lab strains, but also against primary clinical isolates that differed in their syncytium inducing capacity. The NCA acted in an early phase of the HIV cellular infection, i.e. the viral entry. Epitope mapping of Suc-HSA with the viral glycoproteins showed that the NCA bound to gp120 and gp41. Moreover, studies in an HIV mouse model showed that Suc-HSA displayed also anti-HIV effects in vivo. When Suc-HSA and AZT were tested for anti-HIV activity in vitro, synergistic effects were found. 

In vivo studies with Suc-HSA showed that the target cells were lymphocytes, monocytes and macrophages, and the NCA interacted with scavenger receptors present on these cells. In addition, transfer of the NCA from the blood to the lymphatic system was found, which indicated that this protein could reach an important HIV reservoir. The elimination of the NCA from the blood occurred via the liver, via a receptor mediated endocytotic process. To predict the pharmacokinetic profile of Suc-HSA in man, we performed interspecies scaling techniques and correlated the results obtained from in vivo disposition data obtained in rats and monkeys with in vitro pharmacokinetic parameters obtained with rat, monkey and human liver tissue (slices), being the main organ for clearance. These data encourage the start of clinical trials with this intrinsic active drug carrier. 

Our studies provide a tool for targeting of antiviral compounds to relevant cells in vivo, and reveal that the drug carrier itself can have a therapeutic effect. Synergism between the drug and active drug carrier may be (quite) relevant during anti-HIV treatments.
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Consummation of glycopeptids in Hospital of Oran (Algeria) since the introduction of nominative dispensations.
BENABDELLAH A1,KOUIAD-BELKADI S1,TAIEB Z1, AZZI N1,BENDIMERAD S1,TALEB M2   
1Unit of infectious diseases Hospital of Oran 2Pharmacy-Hospital of Oran.

Background:

The fellowing of consummation of antimicrobials is an admitted measure for the prevention of the emergence of multiresistant bacteria.The glycopeptids are the antimicrobials the most efficient against multiresistant gram positive bacteria.But the situation is difficult since strains of multiresistant staphylococcus aureus(MRSA) of intermediate sensibility to glycopeptids(GISA) have been reported in Japan,USA and  Europe. GISA has not been isolated  in hospital of Ora.

Objectives:
1/Fellow the consummation of glycopeptids.


2/Optimize the treatment for the patients.

Methods:


1/Nominative dispensations of glycopeptids.


2/Retrospective study of the consummation of vancomycin in hospital of Oran from 01/01/2002 to 31/12/2003.

 
     3/Use of Epi-info v6(Khi2)

Results:

The annual consummation of vancomycin   felt significatively (nearly 40%) from 2002 to 2003 (table 1).

Table 1:
Annual assessment of consummation of vancomycin (number of vials) in hospital of Oran from 01/01/2002 to 31/12/2003.

Year
2002
2003
Number of vials
2513
1579
The consummation  of vancomycin has significatively reduced since the institution of the nominative dispensations. (p<0,001)

The analysis of consummation  was realized in parallel with hospital activity and with the number of infections caused by MRSA .

The analysis of consummation of vancomycin revealed a rate of conformity of 50% relatively to emmitted recommandations.The bacteria treated were MRSA and streptococcus pneumoniae . 

Conclusion:

The data of this study  allow us to sensibilize all the actors of hospital of Oran to the good use of  glycopeptids ,to reorganize the distribution of glycopeptids and  to release a pharmacoepidemiological watching.
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Ehrlich's Theory Of Drug Action And Anti-tuberculous Gold Therapy.

TG BENEDEK
University of Pittsburgh, Pittsburgh, PA.
The relationship of criticism of Ehrlich's explanation of anti-microbial drug action and the development and acceptance of anti-tuberculous [TB] gold therapy is reviewed. According to Ehrlich, (1909) an effective anti-microbial drug must be specifically configured to be absorbed by a strain of micro-organism. But a drug that is uniformly lethal to a pathogen without being too toxic for the host was deemed improbable. Thus, his goal was a drug that kills sufficient pathogens to release antibody for an immunologic reaction to remove the remaining parasites.

R. Koch (1890) found that gold cyanide kills Mycobacterium tuberculosis in vitro but not in vivo, a distinction that was widely ignored. A. Feldt (1911) determined that the inhibitory effect of gold cyanide was due to gold and developed “Krysolgan,” the first non-cyanide gold compound to gain clinical anti-TB use.

H. Møllgaard (1924) developed “Sanocrysin,” a gold compound that penetrated the lipid surface of M. TB. Its efficacy was believed to be proved by the frequent occurrence of shock that he interpreted as due to immunologic hyperactivity resulting from lysed mycobacteria, rather than to a toxic dose of metal. Non-specific stimulation of host defenses had been the basis of TB therapy preceding discovery of  M. TB. Because gold is effective in vitro, its disappointing effect in animal experiments could be disregarded because even a slight direct anti-bacterial effect would stimulate a major immunologic effect. While this was largely consistent with Ehrlich’s theory, Møllgaard (1927) modified it by postulating that a drug not only does not need to be specific, but only becomes bactericidal after it is “activated” by reacting with the host tissue. The therapeutic problem became finding the dosage that would minimize the risk:benefit ratio and excused the slow clinical response. New gold compounds continued to be synthesized with a goal of better tolerability rather than expectation of greater efficacy. Criteria for the conduct of controlled clinical therapeutic evaluations were first published in 1940. Gold therapy persisted until shortly prior to the introduction of streptomycin. Its use faded out not because of acceptance of its futility, but because of greater acknowledgment of its toxicity.
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NOVEL NATURAL ANTIMALARIALS FROM PLANTS.

Benoit-Vical F
1Laboratoire de Chimie de Coordination du CNRS, 2Laboratoire de Parasitologie-Mycologie, CHU Rangueil, Toulouse Cedex, France.

The increasing prevalence of malaria exhibiting resistance of Plasmodium falciparum to standard treatments has led to search for new antimalarial compounds. The two best antimalarials quinine, extracted from Cinchona bark (and which has been the source for aminoquinoline drugs such as chloroquine) and more recently, artemisinin extracted from Artemisia annua leaves have vegetal origin. Traditional plant-based medicines have several potential advantages: they are inexpensive and easily available, particularly if people grow them themselves. This type of medicine is still used to treat about 80% of the world population.

The challenge of our work is to translate the traditional healers’ know into terms of modern science using modern biochemical analysis method to determine i) the real antiplasmodial activity in vitro, ii) the activity in vivo on animal models, iii) the active medicinal principles responsible for medicinal properties.

The aim of our last clinical trial was to assess the efficacy of oral N’Dribala (tuberous roots decoction of Cochlospermum planchonii Hook) treatment versus chloroquine in non-severe malaria in Banfora, Burkina-Faso. N’Dribala appeared safe and statistically as efficient as chloroquine for the treatment of uncomplicated P. falciparum malaria with at day 5, 57% of chloroquine-treated and 52% of N’Dribala-treated patients were cured with no detectable parasitemia (parasite density = 0) and more than 90% of whole patients were asymptomatic. N’Dribala is easily available in this country, cheap, without significant side effects and efficient with a clearly demonstrated activity on P. falciparum blood stages in vitro and in vivo. This study enhances the traditional use of the C. planchonii as alternative therapy for treatment of non-severe malaria.
This talk will present different strategies on novel natural product antimalarials from plants and the works of our team is this field.
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Antimalarial activities of Trioxaquines(, new modular molecules generation.

BENOIT-VICAL F1, 2 , DECHY-CABARET O1, ROBERT A1, LOUP C1, BERRY A2, MAGNAVAL JF2, SEGUELA JP2, MEUNIER B1
1Laboratoire de Chimie de Coordination du CNRS, Toulouse, France ; 2Service de Parasitologie - Mycologie, Rangueil University Hospital, Toulouse, France.

Among the last molecules that emerged as antimalarial drugs, artemisinin occupies a particular place because of the potential antimalarial value of this sesquiterpene isolated from chinese wormwood. This trioxane is highly active against strains of malaria that are resistant to all standard drugs and is recommended for the chemotherapy of cerebral malaria. However, the relatively high cost and erratic supply of this natural compound make necessary the development of new synthetic and cheap endoperoxide-based antimalarials.

Keeping in mind that heme liberated in the parasite food vacuole is a target of special interest, there are good arguments for combining an artemisinin derivative to all newly introduced antimalarial drug to delay or even prevent the development of resistance. We adopt this therapy approach by preparing new chimeric molecules by covalently attaching a trioxane moiety to a 4-aminoquinoline entity. These molecules, named trioxaquines, combine a peroxidic entity acting as a potential alkylating agent and an antiplasmodial aminoquinoline known to easily penetrate within parasites. This strategy involves two active entities, that of chloroquine and that of artemisinin, in a single molecule. Better than a simple combination, this “covalent bitherapy” is supposed to considerably reduce the risk of drug resistance. Furthermore, the in vivo half-live of artemisinin derivatives is short, leading to recrudescences when these compounds are used alone. The quinoline nucleus may induce a more favorable pharmacokinetics for trioxaquines compared to that of artemisinin.

The first synthesized trioxaquines tested in vitro on both sensitive and resistant strains of Plasmodium falciparum and on on human isolates in Yaoundé (Cameroon)  present IC50 values obtained ranging from 11 to 70 nM without any significant difference between sensitive and resistant strains. Mice infected with P. vinckei were successfully treated by intraperitoneal and oral administration with the best in vitro trioxaquine in a 4-day suppressive test. 

This new antimalarial agent, cheap, stable, non-toxic and non-genotoxic seems to be a promising antimalarial drug.
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Pharmacodynamics of Antibiotics in the Respiratory tree.
E Bergogne-Berezin

Bichat University, Masson, Paris, France.
In any infection requiring antibiotic therapy, three major factors must be taken into account for an optimal choice of treatment: (1) the nature of the infecting organism(s), its (their) susceptibility/resistance to antibiotics, growth kinetics and local behaviour in the microenvironment at the infection site; (2) the host (the patient), his immune status and underlying pathologies, the site of his infection with variable accessibility, presence of surrounding histologic barriers, presence of various phagocytic cells, pus, debris of cells and bacteria; (3) the physico-chemical characteristics of antibiotics potentially used in the given infection. Thus, for an antibiotic (AB) to be active in vivo, the concept of high tissue concentrations at infected sites, has been for long an important issue, giving rise to multiple studies, carried out with multiple protocols. However tissue levels measured in man have been restricted by ethical rules, costs of investigations, doubtful clinical significance, somewhat criticised. Coming back to the concept of tissue distribution with new approaches based on more recent pharmacologic studies, AB concentrations in the respiratory tree (RT), have been studied in respiratory tissues and fluids, on the bases of frequency of community and  hospital acquired respiratory infections (RI), and of wide antibiotic prescription in the treatment of RI: a relatively easy access to sampling in different parts of the RT has permitted the development of reliable studies as well as new models, using animal models, in vitro simulation of kinetics in man: this has resulted in new approaches to establish pharmacokinetic/pharmacodynamic (PK/PD)parameters,  and reliable bases for the modes of antibiotic administration in patients.
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Correlation between antibiotic pharmacokinetics and antibiotic resistance.

E Bergogne-Berezin

Bichat University, Masson, Paris, France.
The purpose of this study is to answer to the question: “to what extent pharmacokinetics/pharmacodynamics (PK/PD)” can have an impact on bacterial resistance? The interactions between the “3 partners” involved in infection, the host, the microorganism, the antibiotic, are complex and they have to deal with most additional interfering  factors such as immune defences of the host, the site of infection, the nature, state of growth, inoculum size of the pathogen. In terms of pharmacologic factors versus resistance, several factors have to be taken into account ; (i) low serum concentrations (subMICs) may induce emergence of resistant population; (ii) role of concentrations at site of infection to be active (or select resistance): extracellular = serum levels for (-lactams, extra + intra cellular concentrations for macrolides, fluoroquinolones; (iii) modified PK parameters in host (elderly, renal insufficiency, CV diseases) can contribute to resistance selection. Microbiological factors versus PK/PD  expressed by selective pressure of antibiotics: higher risk when MICs (breakpoints) are low = S and high = R, lower risk when MICs S/R are close. Other factors relating resistance to PK/PD : selection of resistance more frequent in sites with histological barrier (eyes, bones, CSF); role of size of inoculum, presence of foreign material, prostheses, catheters. Selective pressure variations as a function of antibiotics (higher with penicillin, lower with ceftazidime and aztreonam in P. aeruginosa infection in animal model): pharmacodynamics of the drugs and relationships AUC / MIC (AUIC) are major parameters in defining Time vs Concentration dependent antibiotics: these factors participate in potential emergence of resistance, with wide variations of interactions between antibiotic and microorganisms. There is today a better understanding of impact on resistance of PK /PD parameters and an evolving trend for newer molecules toward prospective evaluation of relationship between pharmacodynamics and resistance risk.
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Dose-Effects of Fluoroquinolones (FQs) on Intestinal Penetration, Hepatic Isoforms and DNA Damage in Rat.

BERTAZZONI MINELLI E, BENINI A, DORIA D, FRANCESCHETTI P, and FRACASSO M E 

Dpt. Medicine and Public Health, Pharmacology Section, University of Verona, Verona, Italy.
Background: FQs can present transintestinal elimination through the gut. We studied FQs intestinal concentrations and their potential interference with cells. Methods: Ciprofloxacin (Cp), moxifloxacin (Mx), levofloxacin (Lv) and gemifloxacin (Gm) were measured in blood and intestinal tissue of rats after oral treatment (gavage) with increasing doses (range 5 to 200 mg/kg/day). Blood and intestinal samples were taken 2.5 h after the drug administration. Microbiological and HPLC methods were utilised for FQs determination. We also evaluated the possible cytotoxic effects induced by FQs in the gut and in blood lymphocytes using the Single Cell Gel Electrophoresis Assay (Comet assay) and changes in cytochrome (CYP) expression by Western Blotting. Results: Low dose (5 mg/kg/day) of Mx produced undetectable intestinal levels; higher doses (50 and 200 mg/kg/day) produced similar concentrations (50.9 and 51.7 µg/g, respectively) irrespective of doses administered, while in serum we found a correspondent four-fold increase. Intestinal tissue concentrations of Cp and Gm increased according to administered doses and prolonged treatment, while Lv concentrations were ten-fold higher than those expected from a linear relationship to dose. FQs levels were higher in jejunum than in duodenum. Bioactive concentrations of FQs were present in serum, intestine, liver, and faeces. The hepatic levels of CYP 1A1/2 and CYP 2B1/2 were not modified by treatments, whereas CYP 3A increased after three and nine days (Cp(Mx>Gm>Lv). This rise was due mainly to 3A5 isoform, while the 3A4 showed minimal changes. Cytogenetic effects (DNA damage) were detected in rat lymphocytes after three and nine days of treatment with Gm (all parameters considered showed high levels compared to the control values), while Lv induced a significant increase in DNA damage only after the ninth treatment. The lymphocytes from rats treated with Cp and Mx do not reveal any DNA damage. Cytotoxicity against intestinal cells was observed only with Lv after nine days of treatment. Conclusions: These preliminary results indicate that: (1) intestinal concentrations of FQs seem depend on dose, duration of treatment and characteristics of penetration of each drug; (2) FQs can interact with cellular DNA and interfere with metabolic system; (3) FQs’ effects are structure-specific and selective on the intestinal environment. 

In conclusion, FQs showed differences in the intestinal kinetics and toxicological features within the class.
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The Efficacy of Tacrolimus in the Management of Focal Segmental Glomerulosclerosis.

R Bhimma, M Adhikari, K Asharam, CA Connolly
University of Kwazulu-Natal, Kwazulu-Natal, Durban, South Africa.

BACKGROUND

Focal segmental glomerulosclerosis (FGSG) is one of the commonest causes of progression to end-stage renal disease.  Renal transplantation carriers a 10-40% risk of recurrence.

AIM

The aim of this study is to assess the efficacy of tacrolimus in the management of FSGS.

METHOD

This is an open-labelled, observational, non-randomised, clinical study conducted at the King Edward VIII Hospital, Durban, South Africa.  Tacrolimus is given 12 hourly and trough blood levels maintained between 7-15ng/ml.

RESULTS

Nineteen children (3-15 years) with biopsy-proven FSGS and normal renal function have been recruited into the study; 14 are males.  15 patients have completed 12 months of treatment and are the subject of this report.  Nine are black-African and 6 of Indian origin.  The mean time to follow-up is 17 months (range 12-22). Thirteen of the 15 patients went into remission at some point during treatment.  At last visit 9 children are in full remission, 3 in partial remission and 3 in relapse.   The median time to remission is 5.5 months (range 1-11).  Two patients relapsed whilst on treatment.  Three relapsed at 1 month, 2 months and 4 months after stopping treatment.  One child has progressed to end-stage renal and is presently on dialysis.  Two children had a rise in serum creatinine and renal biopsy showed evidence of drug toxicity.  There was subsequent improvement in renal function.  Side effects of treatment noted were mild gastrointestinal upset; abdominal pain, headaches, and 2 children had clinical peritonitis.

CONCLUSION

The preliminary results of our study show that tacrolimus appears to be safe and effective in the management of childhood FSGS with 60% of patients attaining remission and 20% partial remission after treatment.  Long-term follow-up is necessary to assess disease relapse and preservation of renal function.
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New pyrrole derivatives of BM 212: a new class of antimycobacterial agents.
Biava M1*, Porretta1 GC, Pompei R,2 Laconi S2, Manetti F3, Botta M3
1Dipartimento di Studi di Chimica e Tecnologia delle Sostanze Biologicamente Attive, Università "La Sapienza", Rome, Italy; 2Cattedra di Microbiologia Applicata, Facoltà di Scienze Matematiche Fisiche Naturali, Università degli Studi di Cagliari, Cagliari, Italy; 3Dipartimento Farmaco Chimico Tecnologico, Università degli Studi di Siena, Via Aldo Moro snc.
Background: Tuberculosis (TB) is a growing international health concern, since it is the leading infectious cause of death in the world today. The most urgent goal of chemotherapy of tuberculosis and M. avium Complex (MAC) infections should be the development of highly active and low-cost drugs, which should be used not only in industrialized countries but also in developing ones in which both these infections are now rapidly increasing.  

As active molecules already introduced in therapy very soon generate resistance, scientists have focused their attention on the development of new antimycobacterial compounds acting with a mode of action without cross-resistance.

In this way many other new antimycobacterial compounds, belonging to different chemical classes, have been synthesized and developed; some of them appear to be promising candidates for further development.
Our work: the communication will deal with our recent studies on antimycobacterial new drugs: in pyrrole antibacterial area, a subclass with a good potent in vitro activity against mycobacteria and fungi was identified. Moreover, the salient structural feature was individuated and BM 212 was classified as the lead compound. SAR studies allowed us to synthesize several analogue derivatives. Some of them revealed to be more active than BM 212 against mycobacteria, but they lost antifungal activity. In particular the Protection Index (PI) for many derivatives was comparable to that of reference compounds, Isoniazid, Streptomycin and Rifampin. Many of the synthesized compounds revealed also to be active against intracellular mycobacteria and they showed to inhibit  drug-resistant mycobacteria of clinical origin. On the base of microbiological results we have hypothesized a pharmacophore model that was also optimized. The rational design, and the evaluation of the in vitro activity against mycobacteria will be described.
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Usefulness of Cutaneous Microdialysis to Evaluate Ciprofloxacin and its Desethylene Metabolite into Skin After Oral Administration of the Parent Drug.

BIELECKA-GRZELA S., KLIMOWICZ A.

Dermatopharmacotherapy Division, Department of Dermatology and Venereology, Pomeranian Medical University, Szczecin, Poland.

Background. Therapeutic action of a drug requires the attainment of a certain concentration in the target tissue. From the dermatological point of view, the target tissue for drug action is the skin. The aim of the study was to evaluate penetration of ciprofloxacin and its desethylenemetabolite into skin after a single oral dose of the parent drug assessed by cutaneous microdialysis. Moreover, the penetration of unchanged drug into skin was compared with its penetration into theoretically calculated peripheral compartment.

Methods. The investigation was performed in 10 healthy male volunteers, aged 24 ± 7 years, weighing 68 ± 6 kg, according to Declaration of Helsinki. Written informed consent was obtained from each volunteer. Plasma and cutaneous microdialysate samples were collected up to 8 h.

Results. Maximum plasma concentration of ciprofloxacin of 7.0 ± 1.7 µmol/L was found after 2.0 ± 0.6 h, whereas in skin was 2.9 ± 0.6 µmol/L and was observed after 2.4 ± 0.9 h. In theoretical peripheral compartment ciprofloxacin maximum concentration of 3.4 ± 0.6 µmol/L was found after 4.8 ± 0.9 h. Degree of penetration into skin was 0.55 ± 0.15, whereas into theoretical peripheral compartment – 0.79 ± 0.13. Time to maximum concentration, area under concentration-time curve and degree of penetration differ significantly between skin and theoretical peripheral compartment.

Desethyleneciprofloxacin, one of ciprofloxacin metabolite, also penetrate into skin in a high degree of about 0.51 ± 0.18.

Conclusions. Cutaneous microdialysis is a valuable method to evaluate penetration of antibacterial drugs and its metabolites into skin after oral administration. Ciprofloxacin penetrate to a high degree into skin and achieved concentrations which exceeded the minimal inhibitory concentrations for susceptible pathogens.
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Monitoring of Antimicrobial Resistance among Bacteraemic Clinical Isolates in Slovakia.
Blahova J., Kralikova K., Krcmery V. Sr., Babalova M.

Slovak Medical University, Bratislava, Slovakia.

Background: Bacteraemia represents a dangerous complication in hospitalized patients. Problems of therapy of bacteraemia increase with the emergence of antibiotic resistance. The aim of this study was to monitor the prevalence of pathogens and trends of resistance in bacteria isolated from blood.

Methods: Six University Clinics and/or Regional Hospitals have participated in the study and a total of 1426 isolates were collected in 2002 and 2003. Microbiological diagnosis was performed according to standardized methods in participating laboratory. Antimicrobial resistance was estimated by the disc diffusion method by NCCLS. 

Results: The most prevalent organisms were coagulase negative staphylococci (CONS) (29,5%), Staphylococcus aureus (13,5%), among Gram-negative bacteria Escherichia coli (12,7%), Klebsiella pneumoniae (9,3%) and Pseudomonas aeruginosa (7,1%) followed by enterococci, Acinetobacter spp. and Enterobacter spp. All CONS and S. aureus were susceptible to vancomycin, resistance to oxacillin was observed for 55%-74% of CONS and only for 2-4% of S. aureus isolates. Enterococcus spp. isolates were fully susceptible to vancomycin and teicoplanin. Resistance to selected antibiotics among E. coli remained at a low level. Ciprofloxacin-resistance of K. pneumoniae isolates increased from 19% to 36%, despite this, ciprofloxacin together with carbapenems (100% susceptibility) was the most effective drug against K. pneumoniae. The most effective antibiotics against P. aeruginosa were meropenem, amikacin, piperacillin/tazobactam. Resistance to ceftazidime increased from 13 to 40% among P. aeruginosa. Imipenem retained 100% activity against Enterobacter spp. isolates, considerable was increasing of resistance to ciprofloxacin (from 15 to 58%). Resistance to meropenem, amikacin, ampicillin/sulbactam and cefoperazon/sulbactam in Acinetobacter spp. was relatively low.  

Conclusion(s): Staphylococci, i.e. CONS and S. aureus have been identified as the most frequent causal agents of bacteraemia. The most significant rise in resistance has been observed in ciprofloxacin against Enterobacter spp., E. coli and K. pneumonia. Considerable is still good activity of carbapenems in gramnegative and 100% efficiency of vancomycin and teicoplanin in grampositive bacteria. 
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Application of the Resistance Prevention Concentration (RPC) & Minimal Inhibitory Concentration (MIC) of Clinical Isolates of Streptococcus pneumoniae (SP) Against Macrolides.

BLONDEAU JM1,2, BORSOS S1
1Royal University Hospital, Saskatoon, SK, Canada, 2University of Saskatchewan, Saskatoon, Canada.

BACKGROUND:  Escalating macrolide resistance SP is a concern.  Determining drug concentrations that prevent selection of resistant subpopulations is useful for appropriate antimicrobial use.  RPC defines drug concentrations that prevent selection of resistant subpopulations – regardless of resistance mechanism(s) – from high density bacterial cultures.  We measured MICs & RPCs of clinical SP isolates to azithromycin (Az), clarithromycin (Cr) & erythromycin (Er).

METHODS:  SP isolates were tested for MICs by microbroth dilution using NCCLS guidelines.  For RPC testing, >109 cells were applied to agar plates containing drug & following incubation for 24-48 hr were screened for growth.  Drug concentration that prevents growth was the RPC.  Detection of ermB & mefA genes was by PCR & compared to known positive & negative controls.

RESULTS:  126 strains have been tested.  MIC50/90 (µg/ml), range (µg/ml) & percent susceptible respectively were as follows:  Az 0.125/>16, 0.031->32, 80.2; Cr 0.031/2, 0.008->128, 81.7; Er 0.063/8, 0.016->128, 81.0 & by RPC (RPC50/90, range) respectively were: Az 2/>8, 0.25->8; Cr 0.125/32, <0.063->64; Er 0.5/>64, 0.125->64.  For RPC distribution the following percentage of isolates were inhibited by either 0.5 or 0.25 µg/ml respectively: Az 12, 2; Cr 68,61; Er 60, 32.  By RPC, 66% of Az tested isolates were >2 µg/ml, 21% for Cr & 25% for Er.  A total of 29% of Az tested isolates had RPC values >89 µg/ml (15% for Cr & 10% for Er).  ErmB & mefA were found in some strains with high MPCs & parental strains were negative.

CONCLUSION:  RPC determines the drug concentrations that prevent growth of resistant subpopulations from large bacterial inocula regardless of resistance mechanisms.  Rank order of potency was Cr > Er > Az.  Understanding resistance prevention may help with the most appropriate use of drugs & dosing.  These in vitro observations need to be confirmed in vivo but they establish important values upon which to begin animal model studies.
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Evidence for in vitro trypanocidal activity of methylene blue, but in vivo failure.
Caroline Boda, Bertin Enanga, Bertrand Courtioux, Christian Breton, Bernard Bouteille
UPRES-EA 3174 Neuroparasitologie et neuroépidémiologie tropicale

Faculty of medicine, Limoges Cedex (France).
There is an urgent need to develop new drugs for treatment of human African trypanosomiasis. Methylene blue is a safe and easy-to-use drug, employed in human therapies. It is also known to act as an enzymatic inhibitor on plasmodium since Ehrlich studied its anti-malarial activity. In this work, methylene blue trypanocidal activity was found in vitro but failed to cure trypanosomal infection in mice when administrated at 300 mg/kg per os and at 200 mg/kg intra-peritoneally. Mice from both groups relapsed and died within one week after treatment. Differences between in vitro and in vivo activities are discussed. However, trypanocidal mechanism of action of methylene blue deserves to be deeply studied in order to improve its efficiency in vivo.
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Infectious Complications in Hematopoietic Stem Cell Transplant  Recipients: Experience at Pisa General Hospital.

M. Bonadio, G. Morelli, S. Mori, R. Riccioni, E. Tagliaferri, M. Petrini 

Section of Infectious Diseases and Hematology Unit, University - Hospital, Pisa, Italy.

Objectives: to evaluate the incidence, clinical and bacteriologic features of documented infections in Hematopoietic Stem Cell Trasplant  (HSCT) recipients.

Methods: The frequency  of infectious complications was analysed in 42 pts with hematologic malignancies (21 multiple myeloma, 12  acute myeloid leukemia, 7  non Hodgkin's lymphoma, 2 chronic lymphocytic leukemia) who received HSCT from January to December 2001 at Pisa General Hospital. The mean age was 53.3 years  (range 27-66 ). There were 24 males and 18 females. Thirty-three pts underwent autologous HSCT and 9 allogeneic HSCT. All pts were received acyclovir, fluconazole and fluoroquinolones as prophylaptic regimen.

Results: a total of 38 infectious episodes were recognized in 22 pts during the early post-HSCT period (n°=27) and in intermediate or late period post-HSCT (n°=11). Twelve episodes of febrile neutropenia remained without etiology. As expected, in the late post-HSCT period, the incidence of infectious episodes was higher in allogeneic HSCT recipients than in autologous ones; infectious complications rate  correlated positively with the deepness and lenght of neutropenia in the early period. There were 21 sepsis (11 CNS, 2 Pseudomonas aeruginosa, 2  Serratia marcescens, 2 Stenotrophomonas maltophilia, 2  Escherichia coli, 1 Klebsiella pneumoniae + Citrobacter freundii   and  1 Alcaligens faecalis + Pseudomonas aeruginosa), 2 pneumonias and 1 vertebral osteomyelitis. All staphylococcus  strains were in vitro resistant to oxacillin and ciprofloxacin and 8 out of 15 Gram negative rods were resistant to ciprofloxacin. Most of the infectious complications were cured with appropriated antimicrobial therapy and/or with the engraftment and, in 4 cases, with central venous catheter removal.  One patient  developed a positive CMV antigenemia;  a precore mutant form of HBV reactivation was diagnosed in another patient. No cases of invasive fungal infections were recognized. Five pts died, but only one by infective cause (septic shock) in the early period. Pneumonia was a coexisting cause of death in 2 pts in the late period.

Conclusions: Most of infective complications, occurred in the early period post-HSCT, were due to CNS and Gram negative rods resistant to ciprofloxacin. For this reason the usefulness of fluoroquinolone prophylaxis in HSCT recipients should be  revaluated.
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Catheter-Associated Urinary Tract Infections : Prevalence of Uropathogens and Patterns of Antimicrobial Resistance in an Italian Hospital (1996-2003).

Bonadio M., Pichierri G., Costarelli S., Tanzilli P., Morelli P., Mori S., Tagliaferri E.

Section of Infectious Diseases, University of Pisa.

Objectives: To evaluate some risk factors which could affect the isolation rates of various uropathogens and their in vitro antibiotic resistance in patients with catheter-associated urinary tract infection (CAUTI).

Patients and Methods: A prospective study was conducted in an Urinary Tract Infections Clinic at Pisa General Hospital. Two hundred sixty-four patients (171 males and 93 females) with documented CAUTI (> 104 CFU in a catheter sample of urine) were enrolled from April 1996 to June 2003. Two hundred thirty-eight (90.2%) of all patients were over the age of 65. The distribution of uropathogens and their in vitro susceptibility to antimicrobials were evaluated. 

Results: The causative bacteria of CAUTIs were the following: Escherichia coli (26.9%), Enterococcus spp (18.6%), Pseudomonas spp (16.7%), KES group spp (11.7%), Fungi (2.4%). E. coli was more frequently isolated in women than in men (33.3% vs 15.1% respectively; p=0.009), while Pseudomonas spp was more frequently isolated in men than in women (24.7% vs 12.3% respectively; p=0.001). A significant (p=0.002) decline of Pseudomonas spp isolation rate throughout the whole study period was observed. E. coli patterns of antibiotic resistance were the following ones: cotrimoxazole (33.1%), ampicillin (44.8%), ciprofloxacin (12.9%), nitrofurantoin (10.6%). Enterococci were all susceptible to vancomycin and teicoplanin. Pseudomonas spp were frequently resistant to ciprofloxacin (54.8%); the most active antibiotics against Pseudomonas  were imipenem, amikacin and aztreonam. There was no significant evidence of changes in the resistance over time for all the pathogens considered in this study. E.coli and Enterococcus spp isolated in patients who received antimicrobials within the 2 months prior to their enrollment were more resistant to the antibiotics (ciprofloxacin and gentamycin) than those isolated in patients without a history of antimicrobial therapy. Nitrofurantoin remained the most active drug against E.coli and Enterococcus in both groups of patients whether or not they  received  antimicrobial drugs.

Conclusions: The type of uropathogens associated with CAUTI have changed over the last 7 yrs at our hospital. The gender of patients seems to  influence the isolation rate  of Pseudomonas  and  E.coli. A previous antimicrobial treatment in patients with CAUTI increases the risk of isolation of uropathogens resistant to the antimicrobials.
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Population Pharmacokinetic (PK) Modeling and Therapeutic Drug Monitoring (TDM) of High-dose (HD) Methotrexate (MTX) for Osteosarcoma.

BONDAREVA I1, SINGIN A2
1The Research Institute of Physical-Chemical Medicine, Moscow, Russia; 2Russian Research Cancer Center, Moscow, Russia.
Background: MTX has been used over 30 years, but some of its PK is still not well known. A precise link between MTX PK and efficacy has not been established. TDM of MTX has been used mainly to find patients at risk of toxicity. TDM strategies are often begun 8-12 hours after start of an IV infusion. There is little PK information for understanding MTX distribution and for precise dosage individualization. Methods: Data of sixteen patients (age: 35.4(12.9 yrs, weight: 63.9(3.3 kg; mean(SD; normal renal function) with osteosarcoma treated with HD-MTX (4-hour IV infusion; dose: 7605(2929 mg/m2) under TDM were analyzed retrospectively. Population and individual PK were estimated by the USC*PACK nonparametric expectation maximization NPEM program (32 infusions total, 4.6(1.34 serum levels per infusion). TDM strategy was at 4 hrs, and at 8, 26, 52, 76 and 100 hrs after the start of infusion. A linear two - compartment model was used. Model parameterization was by volume of distribution (VOL), elimination rate constant (Kel), and transfer rate constants (Kcp, Kpc). Results: (Median, CV%)
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These population parameter values were then used to determine D - optimal sampling times using ADAPT II.The D-optimal 4-point schedule over 72 hr was 5 min, and at 8.5, 20 and 72 hrs after start of the 4-hour IV infusion. The model parameter precision from data provided by different sampling strategies was then compared in a simulation study. Conclusions: 1) Use of the population model alone gave poor prediction. 2) Individual Bayesian posterior models gave good prediction. 3) The optimized sampling strategy helps to estimate individual characteristics of PK processes more precisely and to correlate them better with the patient’s response.
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Effect of recombinant human interleukin 2 (rIL2) pretreatment on oral paclitaxel toxicity and activity on murine Lewis Lung Carcinoma.
BONHOMME-FAIVRE L1,2, HOSTEN B2, ABBARA C1, GIL S2, MARION S1 CHALLUAU D3, ARDOUIN P3,  FARINOTTI R2         
1Paul Brousse Hospital, Department of Pharmacy, Villejuif, France AP-HP; 2Laboratory UPRES EA 2706, Chatenay Malabry, France ; 3 Institut Gustave Roussy, Villejuif , France.

Background: We have recently shown that rIL2 reduces intestinal P-glycoprotein  (Pgp) expression and activity in mice and increases the early absorption of paclitaxel (Pgp substrate). Pgp controls paclitaxel (Taxol®) efflux from the tumor cells and involved in resistance to this drug. Cases of lung cancer resistant to treatment by Taxol® have been described as linked to an increased expression of lung Pgp. The objective of the study is to describe the effects of rIL2 on toxicity and activity of paclitaxel orally administered in mice with murine Lewis Lung tumors (3LL). Methods: Five days before the treatment, 106 3LL cells were injected in the left flancks of female C57BL/6. 40 mice were allocated to four group of ten mice 6-8 week old with tumors of 34 to 60 mm3 on average. They received either 10 mg/kg of paclitaxel by oral route alone or 16.5 µg of rIL2 (Proleukin®) by IP route twice daily for 3 days and then paclitaxel at day 4 or rIL2 alone. Lung Pgp protein expression was determined by Western blot with C 219 antibody. Haematological parameters were measured. The statistical analysis was carried out by Kruskall Wallis test. A significance level of 5% was selected.

Results: Values are arithmetic means(SD
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Conclusions:  A significant inferiour number of lung metastases and smaller sub-cutaneous tumors was observed in the paclitaxel + rIL2 group as compared with the paclitaxel, rIL2 and non treated groups. A decrease of the expression of lung Pgp was observed one hour after the end of three days administration of rIL2. The joint administration of the two drugs did not increase the risk of myelosuppression. This combination of the two drugs that have an activity in the pulmonary cancer could be of interest in clinical practice.
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MANIPULATING THE BLOOD BRAIN BARRIER FOR STEM CELL THERAPY IN STROKE.
Cesar V Borlongan 1,2,3*, Cyndy D Davis 4, Paul R Sanberg 4
Affiliation * 1Dept Neurology, 2Inst Molecular Medicine and Genetics, Medical College of Georgia; 3Augusta VAMC, Augusta GA 30912; 4Center of Excellence for Aging and Brain Repair, University of South Florida College of Medicine, Tampa FL.

Background * Clinical improvement and functional effects of cell replacement therapy emphasize the need for detection of surviving grafted cells in the diseased brain. Here, we examined whether neuroprotection by systemically delivered human umbilical cord blood (HUCB) cells was dependent upon their entry into the central nervous system (CNS) in a rodent model of acute stroke.


Methods * Adult male Sprague-Dawley rats were subjected to right middle cerebral artery (MCA) occlusion for 60 minutes.  During the one-hour occlusion, animals were randomly assigned to one of the following treatments: intravenous (IV) injection of HUCB (200,000 cells in 10ul) with BBB permeabilizer (1.1M mannitol at 40C) or vehicle, IV vehicle alone or IV mannitol alone.  Behavioral tests, using elevated body swing test and passive avoidance test, were conducted at day 3 post-stroke, and thereafter animals were euthanized for: 1) immunohistochemical examination of HUCB, which were lentivirally labeled with green fluorescent protein; 2) cerebral infarction analysis using 2,3,5-triphenyl-tetrazolium chloride, and; 3) enzyme-linked immunosorbent assay of trophic factors within the striatal region.


Results * We did not detect intravenously administered HUCB cells in the brains of animals at day 3 post-stroke, even when cells were co-infused with a BBB permeabilizer (mannitol). However, HUCB-mannitol treatment significantly increased brain levels of neurotrophic factors, which correlated positively with reduced cerebral infarcts and improved behavioral functions. Similar results were obtained with Cereport (or RMP-7) another BBB permeabilizer. 


Conclusions * These novel findings clearly demonstrate that CNS availability of grafted cells is not a prerequisite for acute neuroprotection, provided that therapeutic molecules secreted by these cells could cross the BBB.
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Rational Approaches to Overcome Selectivity and Multidrug Resistance Problems in the Design of Antifungal Agents.

BOROWSKI E1, CYBULSKA B1, MAZERSKI J1, BAGIŃSKI M1, GRZYBOWSKA J1, MILEWSKI S1, ANDRUSZKIEWICZ R1, BOLARD J2  

1Gdańsk University of Technology, Gdańsk, Poland; 2CNRS ESA 7033 Pierre and Marie Curie University, Paris, France.

Our studies are aimed at overcoming of two problems constituting major difficulties in designing of an effective antifungal agents i.e. selectivity and multidrug resistance. The drug development program is based on lead compounds fulfilling the primary condition of the ability to overcome MDR by not being the efflux pumps substrates. Two classes of the non-substrates could be distinguished: metabolites analogs (antimetabolites) and non-analogs xenobiotics. We have identified the appropriate leads from each of these two classes. 

The polyene macrolide antibiotic amphotericin B (AmB) representing non-analogs xenobiotics class has been identified to be a non-substrate of drug effluxing pumps. However, this excellent drug candidate is highly toxic. We have overcome this unfavorable feature within the rational chemical modification of the parent drug. The modification was based on recognition of the molecular mechanism of selective toxicity of AmB derivatives applying experimental and molecular modeling approaches. The results point to the steric hindrance effect in AmB derivatives caused by the bulky substituent at amino group as an essential factor in the selectivity of these agents. The selectivity is expressed at the supramolecular level as differential ability to form permeability pathways in mammalian and fungal membranes. 

In our another approach, we have provided evidence that antimetabolites are not recognized and thus not effluxed by the drug-exporting pumps in MDR fungi. Unfortunately, antimetabolites usually exhibit rather poor selectivity. This problem has been solved by exploitation of glucosamine-6-phosphate (GlcN-6-P) synthase as a new target and by design of selective enzyme inhibitors: novel glutamine analogues and transition state mimics. The problem of poor uptake of GlcN-6-P synthase inhibitors has been mastered either by application of a ‘portage transport’ concept or by the synthesis of lipophilic, diffusible analogs. The both types of ‘pro-drugs’ thus obtained exhibit good antifungal activity and ability to overcome the multidrug resistance. 

Optimized compounds from both classes are presented on poster.
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Estimation of Amikacin Pharmacokinetic Parameters for South African Children.

BOTHA JH, FORSYTH NB 

Nelson R Mandela School of Medicine, University of KwaZulu-Natal, Durban, South Africa.

Background:. Published pharmacokinetic analyses of amikacin in children have largely employed traditional methods.  Data for South African children are also limited.  The present study used the Nonlinear Mixed Effects Model (NONMEM) to estimate population mean values of the pharmacokinetic parameters, clearance (CL) and volume of distribution (V) for amikacin in South African children. This method also estimates interindividual and residual variability, as well as the influence of covariates (such as weight, age and gender) on the pharmacokinetic parameters.

Methods: One hundred and fifty six serum amikacin levels were measured during the routine care of 82 paediatric surgical patients with normal renal function. The children (39 of whom were boys) had a mean(SD) age of 6.6(3.1)years, weight of 21.1(7.4)kg,  height of 113.8(20.8)cm and body surface area of 0.81(0.21)m2. The appropriate NONMEM subroutines were chosen to implement a one compartment model to fit the data.

Results: The final models which best described the data were:

CL(L/hr) = 0.271 x age (years) + 2.46 x body surface area (m2)

V(L) = 7.34 x body surface area (m2)

Other fixed effects tested  (serum creatinine measurements at the start of treatment, gender, presence of burn injury and drug regimen) did not render the data more probable. Interindividual variability was 15% and 18% for CL and V respectively with a residual error of 10%.  Weight  adjusted parameter estimates (95% confidence intervals) were CL = 0.179 (0.173, 0.186) L/hr/kg and V = 0.294 (0.282, 0.307)L/kg.
Conclusions: The weight adjusted values for CL and V are within the range published for other comparable children of approximately similar ages.  Body surface area was an important determinant of both CL and V, and CL was also influenced by age. The fact that inclusion of serum creatinine did not render the data more probable was not unexpected, as the children’s serum creatinine values varied little outside normal ranges. This highlights the fact that the model derived is not applicable for use in children with renal impairment.



	079
The Magic Bullet Nisin: Structural Insights and an Additional Mechanism of Action?
Breukink E1, Hasper H1, Hsu, S-T D2
1Department of Biochemistry of Membranes and 2Department of NMR Spectroscopy Bijvoet Center for Biomolecular Research, Utrecht University, Utrecht, the Netherlands.
Background: The pore-forming peptide antibiotic nisin is the most well known member of the lantibiotic family. The members of this family are characterized by posttranslational modifications that lead to the formation of lanthionine residues, i.e. intramolecular rings formed by thioether bonds. Nisin can be regarded as a magic bullet: it is the first example of a targeted pore-former. The peptide efficiently kills bacteria by making holes in their membranes with the use of the bacterial cell wall precursor Lipid II both as a high affinity docking molecule and a pore-constituent. Detailed insight into the mode of action of nisin could lead to design of a new class of antibiotics.

Methods: A short prenyl-chain variant of Lipid II was synthesized, and the complex of 15N-labeled nisin with this Lipid II variant was analyzed by NMR. In addition, membrane events during the pore-formation of nisin with Lipid II were followed using fluorescently labeled Lipid II analogs by fluorescence spectroscopy and microscopy.

Results/Conclusions: The structure of the nisin-Lipid II complex was solved and will be presented. From the structure of the complex it is clear that nisin binds to a different site of Lipid II than the target site of vancomycin which is the C-terminal D-Ala-D-Ala. This opens up a possible route to the design of a new class of antibiotics. Furthermore, fluorescence microscopy results will be presented, which indicate that an additional mechanism besides pore-formation may play an important role in the general mode of action of a subclass of the lantibiotic family.
	080
Tissue Penetration of Anti-infective Agents.
BROWN PD
Department of Basic Medical Sciences, Biochemistry section, University of the West Indies, Mona, Jamaica.

Appropriate antibiotic treatment is probably the most effective measure for dealing with underlying bacterial infections, and antibiotic selection must be guided by susceptibility patterns, antibacterial activities of various drugs, certain patient-related clinical factors, and the pharmacokinetic (PK) properties of the drugs. In addition, it is well known that therapeutic failure may result in the emergence of antibiotic resistance despite documented in vitro susceptibility of the involved pathogen. Most anti-infective agents, with few exceptions, exert their effects in defined target tissues into which they must penetrate and be distributed from the central compartment. 

Traditional PK data analysis yielded an antibiotic concentration-versus-time curve that was descriptive of drug behaviour in body fluids, which is most often quite different from actual concentrations in tissues. Several other misconceptions, including assumptions about tissue uniformity, pharmacologic activity of the entire drug fraction and effectively of diffusion-driven transport, have further compounded the problem of optimizing dosing of anti-infectives. 

More recently, novel clinical techniques have superseded the traditional indirect methods of plasma drug measurements, or any of several direct methods, which included the use of in vitro models, fibrin clots, tissue and skin chambers, wound exudates, surface fluids, implanted fibrin clots and peripheral lymph. These novel methods include on the one hand, powerful non-invasive imaging techniques, such as 2-D planar gamma scintigraphy, and 3-D techniques, such as single photon emission computed tomography, positron emission tomography, and magnetic resonance spectroscopy, which does not require radioactive labelling. Altogether, these imaging techniques provide a means to quantify the between- or within-subject variability associated with the distribution process in vivo in humans; however, they are not without limitations. A major limitation identified was the inability to discriminate between free (active) and bound (inactive) fractions of the drug. On the other hand, in vivo microdialysis has emerged as the most promising tool for measuring tissue drug distribution, and is finding wide application in many research centres and in the clinical setting. Because it can accurately measure free drug concentrations on a continuous basis, relevant data on both PK profiles and pharmacodynamically active concentrations of substances can now be obtained.

Tissue penetration of anti-infective agents is strongly influenced by the lipid solubility, dissociation constant and protein binding, as well as the size and shape of the drug molecule. Generally, small, non-ionic, lipid-soluble molecules penetrate easily across the blood-brain barrier, and many drug transporters identified in peripheral tissues are known to be involved in transporting of drugs into or out of the central nervous system. Several factors that might influence the ability of various antibiotics to act on intracellular organisms have been suggested. These include incompatibility of mechanism of action of the drug with intracellular physicochemistry and influence of antibiotic on intrinsic microbicidal capability, among others. 

Given the recent technical advances in the study of tissue penetration and distribution of anti-infective agents and the reconsideration of pharmacological paradigms, it is expected that the issue of drug distribution will gain more attention in the future.



	081
Self-Inhibition of Clarithromycin’s (CLA) Metabolism in Humans at Steady-state.
BULITTA J1, HORKOVICS-KOVATS S2, BOREK M2, HÜTTNER S1, KINZIG-SCHIPPERS M1, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg, Germany; 2Sandoz, Kundl, Austria.

Background: CLA’s effects on drug metabolism have recently received new interest (Pinto AG et al. Clin. Pharmacol. Ther. 73, PDI-C-6, 2003).
Methods: We dosed 24 healthy volunteers (12 males, 12 females; weight: 66.5(11.8 kg, age: 29(8 yrs, height 168(10 cm) for a total of 4 days with b.i.d. 500 mg CLA. CLA and its metabolite 14(R)-hydroxy-clarithromycin (CLA-MET) were analyzed by LC-MS/MS, pharmacokinetics was determined by non-compartmental methods, statistics by ANOVA.
Results: The LC-MS/MS assay showed an excellent linearity, inter-day and intra-day precision and accuracy for CLA and CLA-MET. Values in the table are arithmetic mean ( standard deviation or p-values from ANOVA:
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Conclusion: CLA inhibits its own CYP3A metabolism early on (dose 3). The site and nature of inhibition (hepatic and/or intestinal CYP3A and/or P-glycoprotein) needs to be shown.


	082
Pharmacokinetics and Pharmacodynamics of Subcutaneous Interferon Alpha-2b.
BULITTA J1, FUHR U2, LANDERSDORFER C1, TOMALIK-SCHARTE D2, SZYMANSKI J2, KINZIG-SCHIPPERS M1, SÖRGEL F1  
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg; 2Institute for Pharmacology, University of Köln, Köln, Germany.

Interferon (IFN) alpha-2b is mainly used in the treatment of chronic hepatitis C infection, usually combined with ribavirin. However, long-term therapy related to many important adverse effects results in cure rates of only approximately 50 %. The present evaluation was carried out to address a possible use of pharmacokinetics to predict individual response as assessed by surrogate pharmacodynamic parameters.

Eighteen healthy young volunteers (8 females, 10 males) received a single 38.5 µg (10 MIU) IFN alpha-2b dose by subcutaneous injection. IFN alpha-2b, beta2-microglobulin and neopterin were analyzed by precise enzyme immunoassay. Pharmacokinetic and pharmacodynamic parameters were determined by noncompartmental methods, and their relationship was examined by correlation analyses. 

Results (mean ( SD): IFN alpha-2b: Cmax 159.5 +/- 53.5 pg/mL, AUC 2129 +/- 818.0 pg*h/mL, t1/2 6.7 +/- 3.7 h; beta2-microglobulin: Cmax 8.2 +/- 4.8 mg/L, AUC0-216h 903.6 +/- 255.8 mg*h/L, t1/2 537 +/- 201 h, neopterin: Cmax 10.6 +/- 2.3 ng/mL, AUC0-216h 1045 +/- 133.2 ng*h/mL, t1/2 174 +/- 50.3 h. There was no meaningful correlation between individual pharmacokinetic parameters of interferon and any of the pharmacodynamic metrics, suggesting that differences in individual signal transduction are more important than differences in individual IFN alpha-2b pharmacokinetics in subjects receiving identical doses. 

In conclusion, this evaluation provides no evidence for a role of INF alpha-2b pharmacokinetics to personalize INF doses.



	083
Clinical Application of Body Epigenetic System. Multi-Targeted Therapy for Primary Brain Tumors.

BURZYNSKI SR, JANICKI T, WEAVER R, JURIDA G, SZYMKOWSKI B, KHAN M, DOLGOPOLOV V.
Burzynski Clinic, Houston, USA.

Background: Paul Ehrlich’s idea of targeted antimicrobial therapy is now being used in gene-targeted treatment of cancer.  Antineoplastons (ANP), described for the first time in 1968 in plasma and urine, are small molecular compounds (peptides, amino acid derivatives and organic acids) which specifically target global and promoter methylation, acetylation of histones and nuclear transport of gene products in neoplastic cells.  Prior publications have described the epigenetic effect of ANP on RAS, AKT-2, MYCC, TGFβ, TP53, P21, PTEN, INI1 and MAD pathways and its efficacy in the treatment of brain tumors (BT). This presentation summarizes the results of phase II trials of synthetic ANP A10I and AS2-1 in BT and provides new data on pediatric low-grade astrocytoma (PLGA). Methods: Patients received A10I and AS2-1 by intravenous injections. The same range of ANP concentration was obtained in plasma that was observed to be growth inhibitory in cell cultures of glioma U-87. Responses were assessed by MRI.

Results:
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The treatment was tolerated very well. Only 1% of 192 patients experienced serious toxicities (anemia or hypernatremia). Conclusions: The results of ANP compare favorably with radiation therapy and chemotherapy and indicate that targeted epigenetic intervention may become a treatment of choice of incurable brain tumors.


	084
Polymyxin B-Mediated Selective Lipid Exchange: Implications in Antibacterial Action.

CAJAL Y1
1Universitat de Barcelona, Barcelona, Spain.
Background: Antimicrobial membrane-active peptides produced by a wide range of organisms are of interest because there very existence suggests strategies towards target selectivity, and possibly evolutionary solutions to the problem of antibiotic resistance. Polymyxins produced by Gram-positive Polymyxa spp. are selective against Gram-negative microorganisms. Despite the emergence of bacterial resistance to the majority of antibiotic classes, acquired resistance to polymyxin B (PxB) has not occurred. This is most probably related to the molecular mechanism of action in the membrane, for which it is difficult for organisms to develop mutational resistance. Methods: A combination of biophysical and fluorescence based protocols optimized to monitor PxB-induced contact formation and lipid exchange between vesicles formed by different synthetic and natural bacterial phospholipids. Results: PxB forms stable molecular contacts between the membranes of two apposing phospholipid vesicles, and promotes direct, rapid and selective intermembrane exchange of monoanionic phospholipids without (hemi)-fusion, leakage or solubilization of the vesicles. This suggests that the basis for the antimicrobial activity lies in the lipid exchange between the inner and outer membranes of the Gram-negative microorganisms; the resulting loss of the compositional specificity of the membranes would be lethal.  This is consistent with the observation that PxB at MIC also inhibits the plasmolytic response due to shrinkage of the cytoplasmic compartment induced by hyperosmotic shock to Escherichia coli. To test this hypothesis, the primary locus of metabolic stress induced by PxB in growing E. coli has been determined. Results show that at concentrations below the MIC, PxB induces highly selective transcription of the osmY gene without leakage of solutes and protons.  Since osmY expression is also induced by hyperosmotic stress, we propose that the loss of phospholipid compositional specificity caused by the PxB-mediated exchange is the origin of the osmotic imbalance that leads to bacteriostasis. Conclusions:  A new antibiotic mechanism of action with major implications in bacterial resistance is proposed for PxB and related peptide antibiotics.
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Anti-Microbial Efficacy of Hydroxyapatite-Chlorhexidine Coated External Fixation Pins.

CAMPBELL, AA1, LI, XS1, NELSON, BJ2*, BOTTONI, C3, DEJONG, ES4*, BROOKS, DE4

1Pacific Northwest National Laboratory, Richland WA; 2Dwight D. Eisenhower Army Medical Center, Ft Gordon, GA; 3Keller Army Community Hospital, West Point, NY; 4U.S. Army Institute of Surgical Research, Fort Sam Houston TX.

Introduction:  External fixation is a common method of stabilizing fractures; however, pin tract infection is an often frequent complication. To reduce the incidence of infection and improve the interface between the bone and pin, various agents have been applied to the external fixator pins with differing degrees of success. This study evaluated the antimicrobial efficacy of a hydroxyapatite, (HAP) and chlorhexidine (CHX) coating.  Methods:  HAP/CHX coatings were created using a surface-induced mineralization method, and adding a lipid overlayer.  For the in vitro tests, pins were cut into 1.5 cm pieces and placed for 48 hours on plates of Meuller-Hinton media inoculated with S. aureus ATCC 29213.  For the in vivo tests, 12 castrated Spanish goats were used.  Incisions 2.5 cm in length were made in the medial aspect of both hind limbs.  Each animal received one uncoated and one HAP/CHX/lipid pin inoculated with 30 (L of a 106 cfu/ml S. aureus ATCC 29213 prior to final insertion.  Daily, three observers scored each pin according to (1) no infection, (2) inflammation/serious drainage without frank purulence, or (3) frank purulence.  On postoperative day 14, the animals were euthanized; pins extracted and the terminal 10 mm were sterilely cut and placed into phosphate-buffered saline with 0.01% trypsin.  Quantitative bacterial counts were done by the spread plate method on trypticase soy agar.  Results:  The in vitro results are based on the “kill zone” (measured in millimeters) around the pin on the media.  The HAP alone had no antimicrobial effect.  The HAP/CHX coating showed good antimicrobial effect and the HAP/CHX /lipid had the largest kill zone. Quantitative culture results of the in vivo pins revealed that all uncoated pins developed infections.  No infection was demonstrated in 20 of 24 coated pins, with colonization in 3 of 24 pins.  This difference in infection rates was significant (p<0.001).  Purulence formed around 23 of 24 uncoated pins vs. 5 of 24 coated pins (p<0.01).  Combining clinical and microbiologic data, criteria for “true infection” were established.  These criteria state that a diagnosis of “true infection” requires both the appearance of clinical infection and positive microbiologic culture with colony counts of 104 CFU/pin tip or greater.  Using these criteria, the uncoated pins developed infection from the test strain in 23/24 of the cases, while the coated pins had no infections (p<0.001)  Conclusions:  The study indicates that the pin coated with a combination of HAP and CHX with lipid stabilization has antimicrobial efficacy both in vitro and in vivo.  
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Reasons for Failure of Antibiotic Treatment in Patients with Pyogenic Liver Abscess (PLA).

CERWENKA H 
Division of Visceral Surgery, Department of Surgery, Medical University of Graz, Austria.

Background: In spite of constant improvements in radiological and microbiological diagnosis as well as in antibiotic therapy, PLA remains a serious disease with a mortality of 6-14%. The aim of this study was to determine the reasons for failure of antibiotic treatment.

Methods: Clinical data from a series of 55 patients (20 women, 35 men) with PLA were analyzed. Antibiotic treatment was modified according to the results of microbiological cultures. Additional treatment consisted of percutaneous puncture/drainage, endoscopic papillotomy and surgical interventions if indicated.

Results: Our series included 39 patients (71%) with single and 16 patients with multiple PLA (right hepatic lobe: 76%; left lobe: 7%; both lobes: 17%). Etiology was biliary in 38%, hematogenous in 11%, posttraumatic in 9% and cryptogenic or attributable to rare reasons in the remaining patients. Microbiological culture was polymicrobial in 24% and sterile in 21% (at least partly due to antibiotic therapy prior to admission). Staphylococci, Streptococci and E.coli were most often identified. Anaerobes were found in 15%. Apart from failure of antibiotic therapy explicable by unexpected or particularly aggressive microbial agents, other factors were associated with poor response to drug therapy: Multicentricity, biliary fistulae or empyema of the gallbladder, perforation (e.g. to the peritoneal cavity or retroperitoneum), vascular complications (hepatic artery thrombosis) or a foreign body (e.g. infected ventriculo-peritoneal shunt) as well as high serum bilirubin and low hemoglobin levels. Therapeutic outcome was most influenced by underlying or concomitant diseases including malignancy, diabetes mellitus, hepatitis and congestive heart failure. In 10 patients re-interventions were necessary, a second re-intervention was needed in 5 patients and a third one in one patient. One of the patients developed a recurrence after 9 months.

Conclusions: 1) Microbiological testing provides clinically important information for treatment monitoring and modification. 2) However, complementary assessment of the risk factors for failure of response to antibiotic treatment is crucial in order to filter out in time the patients requiring higher antibiotic dosage, additional or more invasive treatment and thus to reduce mortality, complications and duration of the disease.
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Studies on the Synthesis of Some New Flavone Derivatives.

CEYLAN-ÜNLÜSOY Ma, BOZDAĞ-DÜNDAR Oa, ALTANLAR N b, ERTAN Ra 
Ankara University, Faculty of Pharmacy, Departments of aPharmaceutical Chemistry, bMicrobiology, 06100-Tandoğan, Ankara, Turkey.

The flavonoids are members of a class of natural compounds that recently has been the subject of considerable scientific and therapeutic interest1. Flavonoids inhibit or kill many bacterial and fungal strains, inhibit important viral enzymes, such as reverse transcriptase and protease, and destroy some pathogenic protozoans2. Synthesized benzylamine3 and some natural cinnamoyl derivatives4,5 have also been to show potent antimicrobial activity.

Motivated by these facts and in pursuing our research in the field of synthesis and antimicrobial evaluation of the compounds we report here the synthesis and antimicrobial testing of N-substituted benzylaminomethyl and N-substitutedbenzyl-N-cinnamamidomethyl flavone derivatives  as seen in below Formula. 

Chemical structures of the compounds have been elucidated by their IR, 1H NMR, Mass and elementary analysis data. The synthesized compounds were tested for their antifungal and antibacterial activities in vitro. Some of the compounds were found active against used microorganisms. 
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Synthesis and Antimicrobial Activities of Some New Flavonyl Pro-drug Esters of Ampicillin.
CEYLAN-ÜNLÜSOY Ma, ALTANLAR  Nb, ERTAN Ra 

Ankara University, Faculty of Pharmacy, Departments of aPharmaceutical Chemistry, bMicrobiology, Tandoğan, Ankara, Turkey.

A flavone ring system is present in many naturally occurring products1 with diverse pharmacological activities such as antibacterial2, antifungal3, antiviral3, antitumor4 and antioxidant5. It is known that some ampicillin pro-drug esters have better antibiotic activity6-7. 

Following these observations, a new series of flavonyl pro-drug esters of ampicillin as seen in below formula was prepared by condensing the appropriate bromomethyl flavone with ampicillin trihydrate potassium salt and their antimicrobial activities were evaluated. Chemical structures of the compounds have been elucidated by their IR, 1H NMR, Mass and elementary analysis data. The synthesized compounds were tested for their antifungal and antibacterial activities in vitro. Despite in vitro conditions both of the compounds found active against Candida krusei and Staphylococcus aureus.
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COLOMYCIN – REVISITED.

CHATTOPADHYAY B1,  ALI S2

1Department of Medical Microbiology and 2Department of Pharmacy, North Middlesex University Hospital, London, United Kingdom.

Summary: Colistimethate sodium, a cyclic polypeptide antibiotic, (colomycin), in common with other polymixins, is rapidly bactericidal and its mode of action is like a cationic detergent. This in turn causes disruption of the integrity of the bacterial cell membrane leading to leakage of intracellular contents and cell death. As this process does not depend on bacterial metabolic activity, this probably is an important contributory factor to the rarity of development of bacterial resistance to colomycin. Resistant bacteria are characterised by modification of the phosphate groups of lipopolysaccharide which become substituted with ethanolaminie or aminoarabinose as for example naturally resistant Gram-negative bacteria like Proteus mirabilis and Burkholderia cepacia. 1mg of colositmethate sodium is approximately equal to 12,500 units. After the administration to Cystic Fibrosis patients of 7.5mg/Kg/day in divided doses given as 30 min i.v. infusion to steady state, the Cmax was determined to be 23± 6mg/L and Cmin at 8h was 4.5± 4mg/L. The elimination half-life was 3.4± 1.4h. Protein binding is low. Colomycin persists in the liver, kidney, brain, heart and muscle. When given by nebulisation, variable absorption has been reported in serum from nil to potentially therapeutic concentrations of 4mg/L or more. There is no appreciable absorption from the gastrointestinal tract in normal individuals. As the main route of elimination is renal excretion with 80% of a parenteral dose recovered in the urine in 24h, it can be assumed that the remaining drug is inactivated in the tissues although the mechanism is unknown. There is no biliary excretion. Provided renal function is normal, Colistimethate sodium kinetics appears to be normal in children, adults and the elderly. In neonates, however, the possibilities of higher peak serum levels and prolonged half-life remains, and therefore, serum levels should be monitored. 

Conclusions: Due to ever increasing resistance of Gram-negative bacteria to a number of commonly used antibiotics, colomycin alone or sometimes in combination with other agents would be very useful in managing patients with overwhelming sepsis, in particular those with cystic fibrosis due to Pseudomonas aeruginosa. Other patients with infection due to multi-resistant micro-organisms like Acinetobacter spp, Citrobacter spp, Enterobacter spp, Klebsiella spp and Escheriachia coli who might derive benefits from its use. It has no useful activity, however, against Proteus mirabilis, Burkholderia cepacia, Providentia spp, Serratia spp. Concommitant combination with an aminoglycoside should be avoided. Prudent use of colomycin, where indicated clinically, is recommended.
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Tissue Penetration, Pharmacokinetic and Pharmacodynamic Profile of Linezolid, a Novel Oxazolidinone Antibiotic for the Treatment of Serious Gram-Positive Infections – A Review.

CHATTOPADHYAY B1,  ALI S2

1Department of Medical Microbiology and 2Department of Pharmacy, North Middlesex University Hospital, London, United Kingdom.

Summary: Extensive studies of linezolid in animal models, healthy volunteers and patients have well established its pharmacokinetic and pharmacodynamic properties. The protein binding is 31%, with the volume of distribution being between 30-50L.  There is good tissue penetration to bone, muscle, fat, pulmonary extracellular lining fluid including alveolar cells, skin blister fluid and CSF.  There are two main metabolites of linezolid (PNU – 142586 & PNU – 142300) plus some minor ones, which are all excreted in the urine.  Although no dose reduction is recommended in renal impairment or mild to moderate liver disease, both the major metabolites accumulate in renal failure.  Age and gender have little effect on pharmacokinetics.  Children, on the other hand, have greater plasma clearance and volume of distribution leading to lower serum concentrations for equivalent doses in adults.  Dose linearity has been established in the Cmax and AUC for various dosing regimens.  It can be assayed by HPLC and has good bioavailability with a Cmax at 0.5 – 2 h. MIC values range between 0.5 – 4mg/L against staphylococci, enterococci and pneumococci. Linezolid, though bacteriostatic, has a significant post antibiotic effect against these target pathogens.  In man, the time the antibiotic concentration exceeds the MIC (t > MIC of 40%) and the AUC / MIC are predictive of bacteriological and clinical cures or failures.

Conclusions:  As linezolid retains its full antibacterial activity against methicillin resistant Staphylococcus aureus (MRSA), vancomycin resistant enterococci (VRE) and penicillin resistant Streptococcus pneumoniae, its judicious use of both intravenous, followed by oral formulations would be an option for management of patients with serious Gram-Positive sepsis.  Risk factors for selection of resistance, however, include prolonged therapy, under dosage, indwelling devices and deep-seated large undrained foci of infection.




	091
Dose Dependent Therapeutic Antiinfectives from Ethnomedicines of Bay Islands.
D Chattopadhyay
ICMR Virus Unit, ID & BG Hospital, Kolkata, India.

BACKGROUND: The dose dependent therapeutic potentialities of three widely used ethnomedicines namely, Alstonia macrophylla Wall ex A DC, Mallotus peltatus (Geist) Muell Arg. var acuminatus and Ophirrhoza nicobarica Balkr were investigated for antiinfective (antifungal, antibacterial and antiviral), antiinflammatory and antioxidant properties. METHODS: The leaves, stem bark and whole herb were extracted in methanol and water. Antibacterial and antifungal sensitivity was tested by disk diffusion or agar dilution method (NCCLS, 1999). While the antiviral susceptibility testing (plaque assay) and cytotoxicity assay was done in Vero and Hela cells against Chandipura, Polio (wild and vaccine) and Herpes simplex (1 and 2) viruses. The antiinflammatory activities were tested in carrageenan and dextran induced hind paw oedema and cotton pellet-induced granuloma models in Wister albino rats. For testing antioxidative ability we performed free radical scavenging and DNA cleavage tests. RESULTS: The methanol extract of Ophirrhoza nicobarica at 300 (g ml-1 concentration completely inhibits plaque formation in HSV 1 and 2 and at 100 (g ml-1 eclipse phase initiation was delayed. The methanol extract from both M. peltatus and A. macrophylla showed a moderate degree of antibacterial activity at a concentration of 128 – 2000 and 64 – 1000 µg ml-1 against 151 and 167 bacterial isolates respectively. A synergistic response was noted when the two fractions of leaf extract were combined. The antifungal activity was noted at 16–32 mg ml-1 concentration of A. macrophylla leaf extract only against Trichophyton rubrum, T. mentagrophytes and Microsporum gypseum. The extract at a concentration of 200 and 400 mg kg-1 and its fractions at 25 and 50 mg kg-1 p.o. respectively showed significant dose dependent antiinflammatory activity in carrageenan and dextran-induced hind paw oedema, and in cotton pellet-induced granuloma in rats with respect to indomethacin (10 mg kg-1). The extract of A. macrophylla and M. peltatus had a dose-dependent free radical scavenging capacity and a protective effect on DNA cleavage induced by H2O2 and UV-photolysis. The extracts are non-toxic even at 3.2 gm kg-1 body weight. All these data are highly significant (p<0.05) compared to the control. The bioactivity was found in flavonoid, sitosterol and alkaloid part of the extracts respectively. CONCLUSION: These in vitro and in vivo results in animals and in clinical situations justify the use of such herbal extracts in primary health care and further investigation of these medicaments of the oldest tribes of Indian Subcontinent.
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New "Magic Bullets" and Hypermutability Leading to Cytotoxic Resistance Emergence in Escherichia coli.

CHEREPENKO YI1, POTYAHAYLO AL1, HOVORUN DM1
1Institute of Molecular Biology and Genetics, Kyiv, Ukraine.

Background: In the post genomic era the predictable 10 000 or at any rate 3 000 new  "magic bullets" raise an interest to the problem of cell chemoresistance emergence. We paid attention that mutagenized E.coli developed at a high frequency (10-4) mutations conferring resistance to glyphosate (inactivating the sixth enzyme on the shikimic pathway) while the frequency of glyphosate target alteration to insensitivity was 10-6. Which genes are involved into the resistant phenotype? Methods: E.coli genetic, uptake and cloning methods were used to show the following.

Results: The mutations induced under both heavy and light mutagenesis were scattered around the entire genome, indicating ~100 loci involved into this resistance appearance. The stress regulon oxy R and hsp genes were not activated with these mutations at a high frequency. Most of the mutants obtained simultaneously under both heavy and light mutagenesis were multiple resistant. No multidrug exporters were involved and no glyphosate uptake was impaired at a high frequency, indicating that the inhibitor intracellular distribution only could be changed at a high frequency. Multiple-resistance to three different inhibitors was mediated by mutations induced simultaneously even under the light mutagenesis in three different tightly linked genes, suggesting a cassette-like organization of genes involved into chemoresistance. It might be ~100 such cassettes per genome which could sense the environment by facing the intracellular space and flux and contacting mutagen the first unlike genes buried in thickness of subcellular structures. If a mutation could convert a flexible structure of natively unfolded protein into a 3-D structure requiring more space it could distort the cytoplasm geometry and clog the intracellular flux resulting in target and ligand sequestration. (This could be used as defense mechanism against toxic xenobiotics). The fact that cell overcrowded with proteins exerts chemoresistance confirms this view. Conclusions: 1) Target and ligand sequestration  occurred due to mutation most frequently shows the importance of development of special drug delivery systems to overcome drug resistance. 2) Using  mutagenized E.coli could help in case of targets conserved from bacteria to man estimate the feasible level of emerged resistance to the  developing drug.
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Flying Bullets: Cytokine-like Antineoplastic Peptides from Insects.

CHERNYSH SI1, PLESKACH VA2, TULIN DV1

1St.Petersburg University, St.Petersburg, Russia; 2Institute of Cytology, St.Petersburg, Russia.

Background: The peptide stimulating antiviral and antitumor resistance in mouse and human models has been isolated from insects and referred to as alloferon (Chernysh et al., PNAS, 2002, 99, 12628-12632). Alloferon is registered now as antiviral drug. Hereby we discuss antineoplastic properties of alloferon and its novel structural analog, allostatin. Methods:  P388 mouse leukemia cells in vitro proliferation and in vivo transplantation assays; target cells identification using alloferon-specific antibodies; natural killer (NK) cytotoxicity assay; leukocyte interferon induction assay; delayed hypersensitivity assay. 

Results: Both alloferon and allostatin demonstrated antiproliferative effect with MIC90 about 10 and 0.01 μg/ml, respectively. Allostatin showed also better efficacy in respect of the tumor graft rejection, especially when combined with chemotherapy. Although the chemotherapy (mixture of cyclophosphamide, vincristin and doxorubicin) poorly prevented transplanted tumor growth, its combination with allostatin decreased number of tumor-bearing animals from 100 to 20%. Allostatin and alloferon mode of action includes receptor-mediated binding with lymphocytes, monocytes and neutrophils. Both peptides stimulated the leukocytes’ NK activity and interferon production with minimum effective concentrations less then 0.01 and 10 ng/ml, respectively. Allostatin was also found to induce delayed hypersensitivity in mice challenged with tumor antigen and to stimulate the tumor graft rejection in animals immunized with inactivated tumor cells. That may reflect an enhancement of the tumor antigen presentation and consequent memory T-cells appearance. 

Conclusion: Alloferon and particularly allostatin are prospective cytokine-like antineoplastic agents eliminating neoplasms by means of innate and adaptive immunities cooperation coupled with direct antiproliferative activity.
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094
Application of Expression Genomics in Predictive and Personalized Medicine:  Magic Gene Expression Profiles.

CHIN KV1,3, WONG YF2, LIN W3

1Susan Lehman Cullman Laboratory for Cancer Research and Department of Chemical Biology, Ernest Mario School of Pharmacy, Rutgers University, Piscataway, NJ; 2Department of Obstetrics and Gynecology, Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong; 3Imhoteq Co., Highland Park, NJ.

Background:  Completion of the human genome sequence and post-genomic functional analysis of all the human genes will ultimately reveal their physiological roles in cells.  This advancement coupled with the development of DNA microarray technology enables genome-wide expression analysis of all the genes in the human genome in a single setting; thus yielding clues to the network of pathways and interacting pathways underlying the systems-wide response to perturbation in human.  These global responses and post-genomic information will be the foundation for in silico systems biology applicable for predictive and personalized medicine.  We showed here the application of gene expression profiling for molecular classification and prediction of treatment response in cancer.  Methods:  We obtained primary cervical and ovarian cancer samples from patients and examined their expression profiles by DNA microarray, containing approximately 11,000 features corresponding to human transcripts either with known or unknown function.

Results:  We showed the classification of tumors into normal cervix and cancer, and distinguishing cancer samples into their respective clinical stages, based on their signature expression patterns.  Cancers that were retrospectively stratified based on their response to either radio- or chemotherapy, were predicted to be responder or non-responder to these treatment modalities.
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Conclusion:  We showed the molecular classification of cancer and prediction of treatment response by gene expression profiling using DNA microarray.
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Yearwise (1989-2003) prevalence of drug resistance to various drugs among gram negative bacilli isolated from hospitalized cases in Central India.

Chitnis S, Chitnis V, Hemwani N and Chitnis DS
Background : Yearwise (1989-2003)prevalence of drug resistance to various antibiotics among gram negative bacilli isolated from hospitalized cases in a tertiary care centre in central India was  reviewed to help the decision on local antibiotic usage policy.

Method : Drug sensitivity test is being done by the agar disc diffusion technique and the results interpreted as per the NCCLS guidelines. Retrospective data on the drug resistance for various antimicrobial agents among gram negative bacilli isolated from speciemen such as urine, sputum,body fluids and blood samples were analysed to see yearly prevalence of drug resistance (1989-2003). The predominant gram negative bacilli were E.coli,Klebsiella-Enterobacter spp. and Pseudomonas spp.

Result : Chloramphenicol resistance which was high (75-80%) during 1898-1996 dropped to (40-45%)during 2000-2003 when the usage of the drug was negligible.

Among aminoglycosides, gentamicin resistance raised from 30% in 1989 to 63% in 1995 and was over 80% in the year 2002. Resistance to amikacin and netilmycin grew at a lesser pace than for gentamicin; obviously due to initial lesser use due to higher cost but subsequently appeared parallel to gentamicin.

Among quinolones, ciprofloxacin enjoyed good reputation till1992 with sensitivity (>60%) but with excessive usage resistance increased at a greater pace.

Cephalosporin showed the worst hit of resistance.  The first and second generation cephalosporin resistance reached parallel since 1995 and resistance for third and fourth generation also developed at a greater pace.

The magic of amoxcillin+clavulanic acid was notable(resistance <30% in 1998-1999) but resistance shooted to more than 75% in the next year.

Piperacillin was introduced in 1997(resistance<40%) and crossed 70% by the year 2002. piperacillin+tazobactum combination was effective for E.coli(resistance <40%)in the year of introduction (2001) but reached to 60% in the year 2003. The effect of cephaparazone+sulbactum was found to be better than piperacillin+tazobactum in the year 2003(resistance 27% and 60% respectively). 

Conclusion:  The review on the drug resistance prevalence over a long period helped to decide out the antibiotic usage policy, More emphasis on the in vitro susceptibility results for the choice of antibiotic was suggested. The key points for antibiotic policies were as below.

1.withdrawal of drug for a prolong period could help to reduce prevalence of resistance as noted in case of chloramphenicol.
2. Cephalosporins need a break in the usage for a good length of time so as to reduce ESBL mediated resistance.

3. Aminoglycosides and quinolones to be used only following in vitro susceptibility documentation.

4. Drugs like meropenem to be used empirically only for serious infections and to be continued if in vitro sensitivity report does not show other choices. The strict discrimination suggested to avoid the increase in the drug resistance for meropenem.
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Present status of drug resistance for conventional and newer drugs among gram negative bacilli isolated from hospitalized patients in central India.

Chitnis S, Chitnis V, Hemwani N and Chitnis DS
Background : Growing multiple drug resistance among gram negative bacilli causing infections for hospitalized patients is posing a serious therapeutic problem and the aim of the study was to assess the situation for planning the control strategies in our area.

Methods : one thousand five hundred thirty isolates of gram negative bacilli isolated from pathological samples such as urine,pus, bodyfluid and blood from admitted case at Choithram Hospital and Research centre,Indore,India during year 2003 were included in the study. Drug sensitivity was carried out by the disc diffusion technique and the results interpreted as per NCCLS guidelines. The isolates included 716 Ecoli, 460 klebsiella spp. and 357 Pseudomonas spp.  Minimum inhibitory concentration.(MIC) was carried out for the isolates resistant to meropenem. 

Results : Multiple drug resistance was seen to be the rule. Only 44% of the isolate were senitive to one or more of the common antibiotics (Beta-lactam,quinolone or aminoglycoside) The isolates  resistant to all common antibioti were 22% while sensitivity only to cephaparazone +sulbactam /piperacillin +tazobactam/meropenem was seen in 17% of the isolates. Eleven percent isolates were sensitive only to meropenem and 6%were resistant to all antibiotics including meropenem.

Increase in resistance to meropenem was notable for Pseudomonas species;from 1.2 % in the year 2002 to 18.4 % in the year 2003 MIC for meropenem often was >64ug/ml  among resistant isolates. Resistance to all generations of cephalosporins, quinolones and aminoglycosides remained high at our end.

Conclusion : The growing multiple drug resistance among gram negative bacilli is posing a serious therapeutic problem and demands rigid antibiotic usage policy together  with strict infection control measures.
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Antibiotics in the Management of Acute Pharyngitis/Tonsillitis -  Survey of  Family Physicians in Northeastern Poland.

Chlabicz S, Oltarzewska AM, Pytel-Krolczuk B 

Medical University of Bialystok, Poland.

Background

Acute pharyngitis/tonsillitis accounts for significant number of patients visits  to family physicians’ practices Despite the fact that only 5 to 15 percent of adult cases are caused by group A beta-hemolytic streptococcus, antibiotics are prescribed to approximately 75 percent of patients. 

The aim of our study was to find out how frequently family physicians in Poland precscribe antibiotics to patients with pharyngitis/tonsillitis, what antibiotics are prescribed, and how family physicians differentiate viral and bacterial aetiology. 

Methods

The study was carried out from September to November 2002. All family physicians from Bialystok (north-eastern Poland)  have been asked to fill in questionnaires for 30 consecutive patients coming for consultation to the family practice with symptoms of acute respiratory tract infection.

Results

Of the 50 eligible family physicians 44 have agreed to participate in the study  (the response rate 88,0%) and the questionnaires for 1315 patients with respiratory tract infections were collected.

Acute pharyngitis/tonsillitis was the principal reason for consulting a family physician in 347/1315 (26%) patients with respiratory tract infections. Bacterial pharyngitis was diagnosed  in  257/347 (74%) of all patients with pharyngitis. Almost all decisions were empirical without microbiological testing. Antibiotics were prescribed in 98% patients with diagnosis of bacterial pharyngitis but also in  32% with the diagnosis of viral pharyngitis. The antibiotics most frequently prescribed in the treatment of suspected bacterial pharyngitis were: amoxicillin (38% of all antibiotic prescriptions for with bacterial pharyngitis), amoxicyllin with clavulanic acid (20,%), cefadroxil (14%), cafeclor (6%) and cefuroxime  ( 6%). The following symptoms were significantly associated with the diagnosis of bacterial versus viral pharyngitis: tonsillar exudates (OR=16,0 95%CI = 6,2-41,1), purulent sputum (OR=18,9 95%CI=1,5-243,8), cervical adenopathy OR=3,2 (95%CI 1,5-6,9). 

Conclusions 

1. Pharyngitis/tonsillitis was the most frequent reason for antibiotic prescribing in patients with respiratory tract infections.

2. The most frequently prescribed antibiotics were amoxicillin and amoxicillin clavulanate which is discordant with current Polish and international guidelines (recommending oral penicillin or cefadroxyl as first-line therapy).
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Antisense DNAs: Targeted Genetic Medicine to Treat Cancer.

CHO-CHUNG YS 
Cellular Biochemistry Section, Basic Research Laboratory, National Cancer Institute, NIH, Bethesda, MD, U.S.A.

Nucleic acid therapies represent a direct genetic approach for cancer treatment.  Antisense inhibition of gene expression relies on the simple rules of Watson-Crick base pairing.  A synthetic small single-stranded oligodeoxynucleotide (generally a 13-25 mer) that is complementary to a specific gene is introduced into cells, binds with mRNA, and inhibits translation.  High-density cDNA microarrays enable parallel analysis of the expression of thousands of genes in a single hybridization for complex biological systems.  We have examined genomic effects of antisense inhibition of protein kinase A RIα expression in tumor cells using cDNA microarrays.  Using in vivo tumor models of PC3M human prostate carcinoma grown in nude mice, the specificity of antisense effects on gene expression signatures was critically assessed using three oligonucleotides (ODNs) that differed in sequence or chemical modification.  Antisense treatment was found to down regulate one cluster, or signature, of genes involved in proliferation and upregulate another involved in differentiation.  Importantly, these signatures were quiescent and unaltered in the livers of antisense-treated animals. This observation clearly indicates that separate and distinct cAMP signaling pathways regulate growth for normal cells versus cancer cells.  Thus, RIα antisense induces the molecular differentiation signature in cancer cells in a sequence-specific manner, leading to induction of a new reverted phenotype.  As discussed in this review, antisense ODNs can block gene expression and ultimately control abnormal cell proliferation.  Several antisense ODNs in clinical trials are well tolerated and potentially active therapeutics.  Unlike conventional chemotherapy regimens, which depend on the maximum dose of a given drug to achieve optimal tumor-cell kill, treatment regimens involving antisense ODNs may rely more on the concept of an optimal biological dose.  Antisense ODNs represent cytostatic rather than cytotoxic drugs.  As such, ODNs can induce tumor cells to differentiate or revert, eventually leading to apoptosis.  For utmost therapeutic effect, these biological target-based antisense DNA drugs can be used at nontoxic minimum doses in combination with low doses of conventional cytotoxic drugs or radiation therapy for cancer treatment.  
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Development Of a Novel Resistance Modifying Agent To Overcome Multidrug Resistance In Cancer.

S K CHOUDHURI, P DUTTA, S MAJUMDER and A MOOKHERJEE

Department of Environmental Carcinogenesis and Toxicology, Chittaranjan National Cancer Institute, Calcutta, INDIA.

Background: Multidrug resistance (MDR) is one of the major impediments of successful application of cancer chemotherapy and also is a basic problem in cancer biology. Tremendous work has been done during the last two decades to understand the cellular, molecular and physiological mechanisms underlying drug resistance and also to develop effective means to overcome the problem. Drug resistance occurs at the cellular level and follows a number of pathways. Appearance of MDR1 gene product, P-glycoprotein (P-gp), alteration in phase II detoxification parameters, involvement of the multidrug resistance protein (MRP), lung resistance protein (LRP) or topoisomerase II (Topo II) have been implicated in drug resistance. Sometimes a number of mechanisms operate in a particular drug resistance system. Several approaches have been developed to overcome MDR and one approach is to sensitize drug resistant cells to anticancer drugs by the application of resistance modifying agents (RMA). A number of RMAs has been developed that inhibit or deactivate a cell membrane glycoprotein (p-gp). Comparatively fewer RMAs have been developed that operate through phase II detoxification pathway. Most of the RMAs have been  developed in vitro and have dose related toxicity. Study of the mechanism of anticancer drug resistance and development of effective RMA is a major challenge in modern chemotherapy and cancer biology.

Methods: Present work describes the development of one novel RMA capable of overcoming drug resistance in vivo based on the chemical nature of the RMAs. The RMA is a metal chelate of copper viz., copper N-(2-hydroxy acetophenone) glycinate (CuNG). The development and characterization of CuNG and its biological and resistance reversal properties as well as the mechanism of action in drug resistant Ehrlisch ascites carcinoma (EAC/Dox) cells in vivo has been described. Characterization and structure determination of CuNG is done by elemental analysis, uv, ir, proton nmr, C13 nmr, electron paramagnetic resonance (EPR) studies. Biological properties of CuNG e.g., hematological and bone marrow toxicity, IC50 in vivo, effect on phase II detoxification parameters and on different organs have been studied. The formation of CuNG-GSH conjugate has been proved by LC-MS and other spectral studies. Multidrug resistance protein (MRP) was detected by fluorescence activated cell sorter (FACS) and immunofluorescence studies. Glutathione S-transferase-pi (GST-π) is detected by western blot technique.  

Results: Due to low molecular weight and water solubility CuNG is cell membrane permeable. The drug resistant cell line (EAC/Dox) does not express P-gp; the level of glutathione (GSH) has been found to be higher in drug resistant cells compared to drug sensitive cells. CuNG depletes GSH and overcomes drug resistance in both the cell lines. The effect of CuNG on different organs of male Swiss mice and on phase II detoxification enzymes has also been studied. In EAC/Dox cells, CuNG increases concentration of doxorubicin (Dox) inside the cells. CuNG increases life span of the Swiss mice bearing EAC/Dox cells to 453% compared to untreated control (T/C= 453%). Resistance modifying property of CuNG is perhaps due to depletion of GSH via the formation of conjugate between GSH and CuNG and thus sensitizing drug resistant cells to anticancer drugs. The conjugate has been synthesized and characterized by spectral analysis. The CuNG-GSH conjugate has been removed from the cells by MRP that is activated in drug resistant cells compared to drug sensitive cells.

Conclusion: The work describes the development of a drug resistance cell line in vivo. Resistance reversal property of a metal chelate is being reported for the first time 
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Enhanced Antineoplastic Efficacy in vivo of Lactone-Stabilized Camptothecins by Chemical Modification or Liposomal Delivery.

CHOW DSL1, LI X1, GONG L1, WOLFE MD1, GIOVANELLA BC2
1College of Pharmacy, University of Houston, Houston, TX, USA; 2Stehlin Foundation for Cancer Research, Houston, TX, USA.
Background: The in vivo stability of lactone moiety of camptothecins is critical for clinical efficacy. The objectives of the study were (1) to demonstrate favorable pharmacokinetics of lactone-stabilized prodrug C20-propyl-camptothecin (CZ48) and its converted active camptothecin (CPT) in Sprague Dawley rats,  and (2)  to develop a liposomal 9-nitro-CPT (lipo-9NC) and to establish its merits with enhanced lactone stability, favorable pharmacokinetics (PK) and biodistribution in rats, and improved preclinical efficacy in tumor-bearing athymic mice. Methods: CZ48 were dosed in rats at 1-5 mg/kg intravenously (i.v.) or 10 mg/kg orally (p.o.). PK and dose proportionality of CZ48 lactone form (CZ48-L) and converted CPT-L were characterized upto 6 hr postdose. Lipo-9NC was developed, characterized and dosed i.v. at 2.5 mg/kg in rats. PK and biodistribution of 9NC-L were established. Anti-tumor efficacy with i.v. or intramuscular (i.m.) administrations twice weekly for 8 weeks at 0.25-1.0 mg/kg were evaluated in mice bearing human colon carcinoma SC1008, SC1162 or breast carcinoma Clouser line. Tumor size and animal survival were evaluated. Results: CZ48-L exhibited a 10-fold longer biological half-life (t½) than CPT-L, and liberated sustained levels of converted CPT-L with a more efficient conversion by p.o. route. CZ48-L followed linear PK, but CPT-L demonstrated non-linearity due to enzyme saturations at dose higher than 2 mg/kg. Lipo-9NC yielded high entrapment efficiency (95%) and sustained release (11.8% per hr) of 9NC. The lipo-9NC delivery resulted in 3-fold increases in t½ and overall exposure (AUC), due to the decreased clearance (CL) of 9NC-L in blood circulation. Sustained levels of 9NC-L were achieved in liver, lung and spleen upto 6 hr, while no 9NC was detectable 2 hr postdose of free-9NC. Lipo-9NC shrank tumor to ¼ at 1 mg/kg, and suppressed the growth  100%, 55% and 18 % at 0.75, 0.5 and 0.25 mg/kg, respectively.  Conclusions: The chemically modified CZ48 and liposomal delivered  9NC profoundly protects the lactone moiety in rat blood circulation in vivo and in human plasma in vitro. The favorable modification of lactone/carboxylate salt equilibria in vivo results in sustained organ exposure to 9NC-L and enhanced efficacy at low doses.
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Inhibition of cyclo-oxygenase 2 (COX-2) enzyme in breast cancer.
CHOW LWC
Hung Chao Hong Integrated Centre for Breast Diseases, University of Hong Kong Medical Centre, Hong Kong, China.

Background.Chemotherapy is effective against breast cancer. It had been widely used in the preoperative settings to downstage locally advanced cancer to sizes suitable for conservation therapy. COX-2 has been implicated in the progression and angiogenesis of cancers. Celecoxib, a cyclooxygenase type 2 (COX-2) inhibitor, has both apoptotic and antiangiogenic activities, which may be of use in treatment of breast tumors which overexpress the COX-2 enzyme. Methods. A proof-of-concept study was first performed to determine if the addition of celecoxib is useful in improving the response rate to neoadjuvant treatment of breast cancer. This is followed by a phase II study to determine the tolerability and cardiac safety of the use of celecoxib in such setting. Results. Our studies have shown that the addition of celecoxib to chemotherapy improves the response rate by close to 20%. The pathologic complete response rate was raised substantially. We also determined the levels of COX-2 gene expression in tumors of patiens treated with celecoxib. We found that among tumors that showed clinical response to the addition of celecoxib, a significantly higher level of COX-2 gene expression was observed versus non-responders. This finding was not seen in patients treated with chemotherapy alone. In the phase II study, we found that the regimen was well tolerated. There were no clinically signs and symptoms of cardiac failure. We measured the cardiac markers including c-troponin-I and pro-NT-BNP. There were no changes in the levels of cardiac markers throughout the treatment period. Conclusion. We believe that the addition of celecoxib may be an useful adjunct in the preoperative treatment of breast cancer. There was minimal additional toxicity but it may enhance the effects of the chemotherapy. A larger randomized controlled neoadjuvant trial has been initiated to study the potential effects of celecoxib in breast cancer.
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Azythromycin versus doxycycline treatment in early Lyme borreliosis: Clinical outcome and antibody response.

CHRISTOVA I 

National Center of Infectious and Parasitic Diseases, Sofia, Bulgaria.

Background: Results of European and American authors concerning azithromycin efficacy in the treatment of Lyme borreliosis are controversial. The aim of this study is to compare azithromycin to doxycycline with relation to clinical outcome and humoral immune response in patients with early Lyme borreliosis. Material and Methods: A total of 186 patients with clinically defined erythema migrans were enrolled in the study. Ninety-eight of them were treated with doxycycline for 14 days and 88 were treated with azythromycin for 5 days. Physical examinations and serological investigations by ELISA and Western blot for positive findings were collected at the first visit and repeated 3, 6, and 12 months after starting treatment. Results: Complete resolution of erythema migrans within 14 days after the start of therapy was found in 81 (82.7 %) of 98 doxycycline-treated and in 79 (89.8 %) of 88 azythromycin-treated patients. Incomplete resolution of erythema migrans and/or persistence of minor symptoms (post-Lyme syndrome) for at least 3 months were detected in 7 (7.4 %) of 95 doxycycline-treated and in 5 (5.8 %) of 86 azythromycin-treated patients. Progression of the disease with appearance of typical clinical manifestations of early disseminated Lyme borreliosis was observed in 2 (2.1 %) of 95 doxycycline-treated and in 1 (1.2 %) of 86 azythromycin-treated patients. There was no difference in antibody response between the two treatment groups. Serological findings correlated only with clinical manifestation. At the first visit 47% of the patients had detectable IgM antibodies. At the end of the first year after the therapy, 10% of initially IgM positive patients remained positive. Conclusion: Compared to doxycycline, azythromycin posses at least equal efficacy for treatment of early Lyme borreliosis. There is no difference in clinical outcomes and humoral immune response between the two treatment regimens.
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Pulse ceftriaxone therapy in Lyme neuroborreliosis.

GALEV A1, CHRISTOVA I2

1Clinic of Infectious Diseases, Military Medical Academy, Sofia

2National Center of Infectious and Parasitic Diseases, Sofia, Bulgaria.
Background: Neurological disorders are among the most common manifestations of Lyme borreliosis. Treatment of neuroborreliosis is often difficult, requires long periods of time and high doses of antibiotics, challenging clinicians throughout the world. The aim of this study was to show clinical effectiveness of a pulse therapy with ceftriaxone. Material and Methods: Twenty-four patients with persisting symptoms of Lyme neuroborreliosis after doxycycline and ceftriaxone treatment, received ten days ceftriaxone 2 g daily and then a pulse of ceftriaxone, consisting of 4 g twice weekly for 5 weeks. Serial serological investigations using ELISA, IFA, and immunoblot tests were performed. CSF samples were tested for intrathecal anti-Borrelia burgdorferi antibody production before and after the treatment. Results: All patients showed marked clinical improvement of neurological symptoms after one or two rounds of pulse therapy. Two months after the end of the therapy the patients had no detectable antibody production in CSF. Two years after the treatment all patients were serologically negative. Conclusion: The pulse ceftriaxone therapy is effective and well tolerated and could be recommended in the treatment of neuroborreliosis.
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Metal Based Anti-Cancer Drugs with Anti-Leukemic Thiobases and COX-inhibitors as Ligands.

CINI R

Department of Chemical and Biosystem Sciences and Technologies, University of Siena, Siena, Italy.

Background: The design of multitherapies via co-ordination chemistry stems from the synergic activity of the ligand and the metal residue once the co-ordinate linkages dissociates inside the target tissue and from the protection of the ligand by the metal, against enzymatic degradation. Methods: Ruthenium(II)-thiopurine (H2TP/HTPR) complexes [Ru(H2TP)2(PPh3)(THZ)]Cl2, 1 (THZ, thiazole) and [Ru(HTPR)2(PPh3)2]Cl2, 2, as well as Copper(II)–cyclo-oxygenase inhibitor complex [Cu(HPir)2(DMF)2], 3, (H2Pir, piroxicam; DMF, dimethylformamide) were synthesized and tested for their anti-proliferative activity against A2780 ovarian carcinoma, HT29 colon carcinoma, MCF7 brest carcinoma, and HOP92 and NCI-H23 lung carcinomas, SK-MEL-5 melanoma, SK-OV3 ovarian carcinoma human cell lines. Compound 3 was also tested for other human tumor cell lines (ca. sixty) and for its radical scavenger activity (ORSA) by using human polymorphonucleate white cells properly stimulated in vitro through the addition of zymosan. The tumor cells were grown in RPMI 1640 medium containing 5% of fetal bovine serum and 2 mM glutamine. The drug were dissolved in dimethylsulfoxide at 400-fold the desired maximum test concentration and stored frozen. At the time of drug addition, aliquots of solutions were properly diluted with the complete medium containing 50 microg/mL gentamicin.

Results: Values of the inhibition concentration IC50 (arithmetic mean±SD, microM).
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Conclusions: Compounds 1 and 2 have cytostatic activity comparable to that of carboplatin when tested against A2780, even though lower than that of the reference. Compound 3 is five times more active than carboplatin, when tested against SK-OV3 and other tumor cell lines. The ORSA activity for 3/H2Pir (overall Cu/H2Pir molar ratio, 1:10) is 20±1 when compared to pure H2Pir (at 10 microM Cu).
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Prediction of in vivo Human Pharmacokinetics from Nonclinical Data.
COOK CC
Baxter Healthcare, Round Lake IL, U.S.A.

Background: It has been estimated that almost half of all drug candidates clinically fail as a result of undesirable absorption, distribution, metabolism, excretion and toxicity (ADME/T) characteristics. It is therefore desirable to develop tools that help predict these ADME/T characteristics at an early stage of drug development, so that successful selection of drug candidates can be more predictable. Methods: Human absorption was predicted using several in vitro models (diffusion chambers with rat, rabbit and dog jejunum, Caco-2 cell). The solubility, log P and pKa were calculated using the ACD program. In vitro metabolism data (Vmax and Km) were obtained using human liver microsomes or from the literature. Human Cmax and AUC were calculated using the GastroPlus computer program (N=25) with solubility, permeability (calculated or experimental Caco-2), and a clearance value obtained from an allometric scaling method or in vitro metabolism method. Human Cmax and AUC were also predicted from rat, dog, and/or monkey plasma concentration data (N=30) using an allometric scaling (modified superimposing) method. Finally, drug interaction between 10 selected drugs (CYP3A4 and P-glycoprotein inhibitors) and eplerenone (an aldosterone receptor blocker) in humans was predicted using liver Cmax of total and unbound inhibitor, and maximum influx concentration into the liver. Results: Among in vitro models evaluated for absorption, the Caco-2 cell model was most consistent and gave the best correlation between predicted and experimental values. Good correlation was observed between predicted and experimental Cmax (R2 =0.93) and AUC (R2 =0.90) values with the allometric scaling method but not with GastroPlus program when values obtained only from in-house compounds (N=18 for allometric scaling, N=17 for GastroPlus) were used. However, when all values (in-house and literature) from all compounds were used, relatively poor correlation was observed for both Cmax (R2 ( 0.59) and AUC (R2 ( 0.61) regardless of the methods used. This appears to be in part due to high variability in the parameters obtained in the literature among different laboratories. When drug interaction with eplerenone was predicted using 3 different methods, values obtained using unbound liver Cmax were best correlated (R2 = 0.91) with fold-increase in AUC. Conclusions: Using nonclinical data, extent of absorption, Cmax and AUC values in humans can be predicted reasonably well for many drugs. Clinically important drug interactions can also be predicted using in vitro inhibition data.

	106
Antimicrobial Drug Discovery: Need For A More Integrated Approach !
COS P1, VANDEN BERGHE D1, PIETERS L2, MAES L1
1Laboratory for Microbiology, Parasitology and Hygiene, 2Laboratory for Pharmacognosy and Phytochemistry, University of Antwerp, Belgium.

The expanding problem of drug resistance stresses the urgent and continuous need for new antimicrobial drugs. Directed or random screening of chemicals and natural products remains pivotal and different approaches are possible. The recent progress in genomics and proteomics has triggered the growing interest in subcellular targets in many pharmacological areas, however, the golden standard of ‘whole-organism’ models for viruses, bacteria, fungi, yeasts and parasites should not be forgotten. Although they may seem straightforward and simple to perform, interpretation of screening results and identification of promising ‘hits’ may prove to be more problematic, particularly for natural products. Besides antimicrobial potency, one of the more important criteria for activity is selectivity of action and the latter can only be investigated if the antimicrobial screens are run in a more integrated manner. The selected panel of models should enable to rule out if the observed antimicrobial activity is all or not directly correlated with aspecific toxicity. An integrated approach covering different classes of microorganisms and evaluating host cell cytotoxicity has been developed. Furthermore, potency criteria such as IC50-, IC90-and MIC-values may have a very different meaning, depending on the microorganism involved and the used test model. For example, it has been well established that Gram-positive bacteria are more ‘sensitive’ to drug action than Gram-negative bacteria, and this is reflected by a higher number of ‘hits’ in a random screen. Important to note is that the screening dose range should never exceed 50 to 100 µg/ml or µM. Screening of natural products implies additional problems, such as solubility, supply of high-quality standardized extracts, aspecific activity and loss of activity during fractionation. Active ‘hits’ in this first-level in vitro evaluation should always be confirmed in vivo in an animal model, if available. Fortunately, this is generally the case for most microbial diseases. The rationale, set-up and implementation of the integrated drug discovery platform will be discussed with appropriate examples from our research group.




	107
The stable cyclotide framework for the delivery of therapeutic peptides: anti-HIV activity of kalata B1.

CRAIK DJ1, COLGRAVE ML1, DALY NL1, GUSTAFSON KR2

1Institute for Molecular Bioscience, University of Queensland, Brisbane, Australia. 2Molecular Targets Development Program, National Cancer Institute, Frederick, USA.

Background: The cyclotides are a recently discovered family of disulfide-rich peptides that have the unusual features of a head-to-tail cyclic backbone and a knotted arrangement of disulfide bonds. These features combine to make them extremely resistant to proteolysis, high temperature and chemical chaotropes. The cyclotides have thus been proposed as potentially stable frameworks for the delivery of peptide epitopes that might otherwise be proteolytically degraded in vivo (Craik et al, Curr. Opin. in Drug Discovery, 2002, 5, 251). Furthermore, some cyclotides have intrinsic anti-HIV activity. We show here that the cyclotide kalata B1, originally discovered for its utertonic actions exhibits anti-HIV activity. The factors that contribute to the stability and activity of kalata B1 are examined in a series of acyclic permutants and reduced forms in which the circular backbone and cystine knot, respectively, are removed.

Results: Kalata B1 inhibited the cytopathic effects of HIV-1 infection in cultured human T-lymphoblast (CEM-SS) cells with an EC50 of 140 nM. In uninfected cells the cytotoxic concentration (IC50) was greater than 3.5 (M. By contrast none of a series of acyclic permutants was active at the highest concentration tested of 10 (g/mL, despite the fact that structural studies showed that the break in the circular backbone did not affect the overall fold. However the dynamics of the backbone may play a role, as acyclic permutants that are structurally similar to the native peptide are potentially more flexible. Enzyme digestion and thermal stability assays showed that the cystine knot plays a key role in stabilizing the cyclotide framework of kalata B1.

Conclusions: The fact that kalata B1 has comparable anti-HIV activity but a six fold decrease in cytotoxicity relative to previously tested cyclotides suggests that it may be a more promising lead in anti-HIV therapy. Its exceptional stability in biological fluids and favourable biopharmaceutical properties make it unusual amongst peptides. Their complete resistance to enzyme degradation and favourable delivery characteristics mean that cyclotides can be regarded as peptidic „magic bullets“.
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Double-blind randomised controlled trial of malaria chemoprophylaxis in British soldiers, with extended follow-up.

Croft AM, von Bertele MJ, Brutus EC
Headquarters British Forces Germany Health Service, Mönchengladbach, Germany.

Background

There is uncertainty regarding the relative benefits and harms of commonly available chemoprophylaxis regimens for non-immune travellers to malaria-endemic areas. This randomised controlled trial, which is still ongoing, investigates some of those uncertainties.  

Methods

Double-blind randomised controlled field trial in British troops deploying to Kenya for a 6-week military training exercise. Total duration of chemoprophylaxis was 12 weeks. Participants were randomised to mefloquine hydrochloride 250 mg weekly (n = 275) or chloroquine sulphate 150 mg twice weekly + proguanil hydrochloride 200 mg daily (n = 268).  Main outcome measures were antibody markers of recent Plasmodium infection, clinically confirmed malaria cases, self-reported non-compliance, withdrawals from the study, self-reported symptoms, and death from any cause. 

Results

There were 6 withdrawals in the mefloquine arm, and 8 in the chloroquine-proguanil (CP) arm (OR 0.73, 95% CI 0.25 to 2.10). 19 soldiers in the mefloquine arm and 15 in the CP arm declared non-compliance with chemoprophylaxis (OR 1.27, 95% CI 0.63 to 2.55). There was one suicide in the mefloquine arm. 2 soldiers in each arm were temporarily hospitalised during the period of chemoprophylaxis, for illnesses other than malaria. There have been no cases of malaria in either arm, despite serological evidence of Plasmodium challenge.

Conclusion

Both regimens protect against malaria in regions of known chloroquine-resistant P. falciparum infection. Both however are rather poorly tolerated, and in many travellers protective benefit is likely to be compromised by poor adherence with chemoprophylaxis. The one suicide in our study was plausibly related to mefloquine use. This study supports recent published research (Schlagenhauf et al, 2003) which recommends that neither mefloquine nor chloroquine-proguanil should be used for first-line malaria chemoprophylaxis, since equally effective and better tolerated regimens (atovaquone-proguanil, and doxycycline) are now widely available.
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CELL STAINING WITH TRADITIONAL TURKISH MADDER ROOT.

CÜCER N1, GÜLER N2, ÝMAMQGLU N1, DEMIRTAS H1
1Erciyes University, Medical Faculty, Medical Biology Department. Kayseri-TURKEY, 2Erciyes University, Veterinary Faculty, Pharmacology Department, Kayseri-TURKEY.

The madder root (Rubia tinctorum L) containing anthroquinones and other dyes is traditionally used in some regions of Turkey to stain wool and silk, the two different kinds of proteins. Present work was performed to examine if the cell proteins can be or how stained by the same or similar methods with the same dyes.

The natural dye sources were Madder root, Daisy, Corn cockle and Yellow weed.Ferrous sulfate, copper sulfate, potassium tartrate, urea, potassium aluminum sulfate and potassium dichromate were used as mordants. Distilled water, distilled water+ethanol, heptane and distilled water+methanol were used as solvents. All dye-mordant-solvent combinations were studied at pHs 2.4, 3.2 and 4.2. Only one dyebath was performed with a8.0 pH and the result was not succesfull. The generic staining procedure was performed by boiling 5-10 onion roots or stimulated human lymphocyte (SHL) preparations in dyebath, on a hot plate (100 C0).  Cells were examined at every half hour. For multicolor staining, madder dyed SHLs were decolorized, and were then stained with Giemsa Stain. AgNOR technique was performed following the decolorization of Giemsa stained SHLs. The preliminary sucessfull   results are illustrated by micrographs for both onion root cells and SHLs which were boiled for 3 hours, in a dyebath which included 4 gms of Madder root, 4 gms of ferrous sulfate as mordant, and 50 mls of 1:1(v/v) methanol: distilled water as solvent. The pH was adjusted to 4.2 with 6ml acetic acid.

We concluded that, madder root seems to have a potential to be an alternative dye for at least solid staining of biological materials.
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Leukocytes as “Magic Bullets” Against Cancer Cells in Cancer-resistant SR/CR Mice.
Zheng Cui, Mark C Willingham and Amy M. Hicks

Department of Pathology, Wake Forest University School of Medicine, Winston-Salem, North Carolina, USA.

Nearly 100 years ago, Paul Ehrlich first conceptualized that cancer cells frequently arise in a healthy host but only become clinical problems after the host surveillance system fails to eliminate them. Although there have been speculations of such a surveillance system at work in spontaneous regression of cancers in some cancer patients, direct display of such a mechanism was found one hundred years later in SR/CR mice that are resistant to many types of transplantable cancer cells. SR/CR mice were derived from a serendipitously discovered mouse that unexpectedly survived the repeated challenges of lethal cancer cells. The cancer resistance is germline-transmissible and is conferred by a single-locus, dominant mutation. The resistance requires no prior exposure to cancer cells and is not restricted to just one type of cancer. SR/CR mice are healthy with no sign of shortened lifespan. While the resistance lasts for the entire lifespan after the first exposure, the primary onset of the resistance mechanism to the first exposure can be negatively affected by aging. In older SR/CR mice, cancers grow first and then are followed by a complete and permanent regression, indicating a delayed onset of resistance. The rapid destruction of challenged cancer cells in a dose-unlimited manner resulted in no detectable side-effect and was mediated by a rapid response of innate immune system. Upon exposures to cancer cells, effector leukocytes infiltrate the cancer site and make physical contacts with cancer cells that then undergo rapid cell death. The immune response in SR/CR mice employs a unique strategy in which all types of effector cells, including NK cells, neutrophils, macrophages and T lymphocytes, have independent ability to kill cancer cells, and work in a concerted manner. While depletion of one or two subsets of effector cells was unable to abolish the resistance, depletion of total cancer-infiltrating leukocytes abolished the resistance. This strategy insures that the resistance is functional in protecting the host against cancer cells even when one or two subsets of immune cells are affected. Wild type mice can acquire a similar long-lasting phenotype of cancer resistance by receiving adoptive transferred leukocytes from SR/CR mice. The latest, unpublished findings in SR/CR mice will be summarized.
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Antifungal Flavonoid Triglycosides: Importance of the Glycosydic Haptophoric Part in Determining the Biological Activity.

CURIR P1, DOLCI M2, LANZOTTI V3

1Istituto Sperimentale Floricoltura, Sanremo, Italy; 2Di.Va.P.R.A. University, Torino, Italy; 3Di.S.T.A.A.M., Molise University, Campobasso, Italy.

Background: The recently discovered flavonol, kaempferide 3-O -ß- D-glucopyranosyl-(1(2)-O-[-L-rhamnosyl-(1(6) ]- ß-D-glucopyranoside (KTG), shows a remarkable antifungal activity against Fusarium and Gloeosporium sp. (conidial germination MIC50 30-48 µM). Since the pharmacophoric portion includes kaempferol, a weak fungistatic, a research has been carried out to evaluate the role of the haptophoric glycosylated moiety, represented by 3 monosaccharides linked to originate a unique chain, in determining the antifungal properties of the whole molecule. Methods : From the purified KTG, the 3 linked sugars were respectively removed, one at a time, through mild, average and strong hydrolytic conditions, because treatments with almond ß-glucosidase were uneffective; the molecule, deprived of 1, 2 or 3 glycosidic units, respectively, was assayed for its fungitoxic activity at the 20, 50 and 100 µM concentrations, added to the fungal growth gelled medium in Petri dishes. 100 dishes (5 replicates each composed of 20 pieces) per treatment and per fungal type were set. After dish inoculation with Fusarium and Gloeosporium explants, the inhibition percentages were scored 3 weeks later.

Results: Percentages of allowed Gloeosporium hyphal development, in comparison to the untreated samples considered as 100%.Values are arithmetic means (SD.
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Conclusions: 1) The glycosylation degree strongly affects the antifungal activity of the considered molecule, mainly due to the steric hindrance the linked sugars  determine, highly increasing the flavonol binding aptitude to the cell receptors. 

2) The haptophoric glycosidic part is therefore fundamental in determining the KTG biological activity: its resistance to the enzymatic hydrolysis, likely explainable with the unusual co-existance in the glycosidic chain of  and  linkages, ensure the maintenance of a prolonged effect, even in the presence of cellular -glucosidases. 3) The efforts aimed to increase the biological activity of a molecule should therefore also consider the possibility of a chemical manipulation of its glycosidic portion.   
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Dose Adjustment of Ciprofloxacin in Renal Failure: Should we Reduce the Dose or Prolong the Administration Interval?
CZOCK D, KELLER F
University Hospital Ulm, Ulm, Germany.

Background: Dose adjustments of antimicrobial drugs are necessary in renal failure. One method of dose adjustment is to reduce the dose and the other is to prolong the administration interval in proportion to the reduced drug clearance. Pharmacokinetically both methods lead to the same drug exposure but pharmacodynamically there might be differences. It is not known which dose adjustment method is preferable in patients with renal failure. Methods: We performed simulations using a published mechanism-based pharmacokinetic/ pharmacodynamic model of ciprofloxacin effects on growth and death of Escherichia coli (Meagher-AK, Forrest-A, Dalhoff-A, Stass-H, Schentag-JJ Antimicrob Agents Chemother 2004). Ciprofloxacin 500 mg every 12 hrs was selected as the standard dose. In renal failure either the dose was reduced (250 mg every 12 hrs) or the administration interval was prolonged (500 mg every 24 hrs) in proportion to the reduced ciprofloxacin clearance. Simulations were done with the use of the software package Trial Simulator 2.1.2 (Pharsight Corporation). Results: In normal renal function, using the standard dose, bacterial eradication was predicted on day 3. In renal failure bacterial eradication was predicted on day 3 when using the interval prolongation scheme but only on day 6 when using the dose reduction scheme. The relationship between the efficacies of these 3 dosage schemes could have been predicted by AUC > MIC and AUIC, but not by AUC24 / MIC or time above MIC. Conclusion: Prolongation of the administration interval might be the preferable dose adjustment method in renal failure in the case of ciprofloxacin. We hypothesize that these results might be transferable to other so-called dose-dependent antimicrobial drugs.
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The Mode of Action of Glutathione Peptides as Antiprotozoal Agents.

D’SILVA C1, DAUNES S1; TOMAS A2 ; ALIBU V P3, CLAYTON C3
1Department of Chemistry & Materials, Manchester Metropolitan University, John Dalton Building, Chester Street, Manchester, UK; 2 Department of Molecular Immunology, Instituto for Molecular and Cell Biology, Porto, Portugal; 3ZMBH, Universitat Heidelberg, Heidelberg, Germany.

Background: Glutathione diester derivatives have been shown to be  potent antitrypanosomal agents in vitro, based on a study of over 100 related diester structures.  A mechanism of action proposed for  these derivatives from QSAR studies, involve their  delivery  to parasitic cells based  on hydrophobicity (log P) and steric factors (Es).  These diesters were inferred, prodrugs based on literature reports,  in which the hydrolysis products were shown  potent inhibitors of  cytosolic enzymes.  In this case inhibition of  trypanothione metabolism could result in  cell death by oxidative stress.  To further develop this work confirmation of the  above mechanism of action is  important for the synthesis of new types of compounds, to understand the potential for resistance  and to support clinical use. 

Methods: Diester and free acid derivatives of glutathione were tested for inhibition against leishmanial tryparedoxins (TXN1 & TXN2) of cytosolic or mitochondrial  origin and tryparedoxin peroxidase enzymes.  These  compounds were also investigated against T.brucei cells  over-expressing the  MRPA receptor (multidrug resistance protein).  The effect   of glutathione diesters on T.brucei  cells was followed as a function of time  by optical microscopy and the uptake of the drug  into the parasite and the presence of metabolites with time by HPLC.  T.brucei cells were harvested at  intervals and the amount of compound/metabolites in  solution, cell and membrane determined. 

Results: 
Glutathione diesters and free acid derivatives were found not to inhibit the cytosolic or mitochondrial  tryparedoxin enzymes TXN1 & TXN2 & tryparedoxin peroxidase. Studies on T.brucei strains over expressing the MRPA receptor showed that the receptor was most  effective in diminishing the inhibitory effects of glutathione  free acid derivaties (metabolites)  than   glutathione  diesters derivatives.   HPLC studies show that the extracellular diester concentrations decreased gradually with incubation time but intracellular concentrations peaked after the first few minutes of incubation and then disappeared.  The diester derivative and its metabolites (mono ester and diacid) were found strongly associated with the membrane components of the  parasites and not in solution consistent with the role of the MRPA receptor in their removal.  Optical microscopy showed that parasitic cell death involved  significant morphological changes  consistent with loss of cytoskelton structure and cell structure  integrity.
Conclusions: 1) Glutathione diesters appear to be actively transported into T.brucei cells during  the first few minutes of incubation  and the subsequent inhibition or production of metabolites stops  further transport of these compounds into  cells such that further penetration occurs mainly by adsorption at the cell surface. The MPRA receptor appears to be extremely effective in facilitating the removal  of the hydrolysis products (free acids) of gluatathione diesters aginst T.brucei cells.  Glutathione diester exposure causes the  immediate immobilisation of T.brucei cells and the  uptake of the compound into the parasite and metabolism triggers the parallel destruction of the cell cytoskelton architecture which results in the gross morphological changes and the lysis  observed by optical microscopy.  The mode of action of these compounds is different to that previously proposed involving inhibition of cytosolic enzymes although the cell morphological changes due to cell cytoskelton destruction mirror that seen with pore forming antimicrobial peptides that kill trypanasomes. In summary, these compounds or its metabolites appear primarily to act on targets located uniquely within the membrane components of the parasite controlling  cytoskelton integrity than  on the cytosolic enzymes present within the cell.  


	114
Dependency of Aminoglycoside 3’-Phosphotransferase (APH) VIII Activity and Antibiotic Resistance on Protein Serine/Threonine Kinases (Ser/Thr-PKs) in Actinomycetates.

DANILENKO VN, ELIZAROV SM, SIZOVA IA, ALEKSEEVA MG
The State Research Institute for Biotechnology of Protein Biosynthesis, Moscow, Russia.

Background: Earlier, we have demonstrated that in Streptomyces rimosus selection with kanamycin (Kan) triggers “silent” APHVIII gene, which encodes Kan-inactivating enzyme. Expression of aphVIII accompanied by amplification of a chromosomal DNA fragment, which contained aphVIII, increase in APHVIII modification, and antibiotic resistance. We have recently isolated, sequenced aphVIII, and reported the deduced APHVIII protein sequence. The results have suggested that PK may be involved in the elevation of antibiotic resistance. Here, we report identification of two Ser/Thr-PKs in S. rimosus and one in S. fradiae producer of tylosin, modifying APHVIII, and demonstrate that phosphorylation stimulates APHVIII enzyme and increases Kan-resistance (Kan-r). 

Methods: Extracts of S. rimosus and S. fradiae Kan-r mutants were prepared from cultures in the early stationary growth, incubated with [(-32P]ATP, and phosphorylated proteins were analyzed by one- or two-dimensional gel electrophoresis followed by phosphoamino acid assay of individual polypeptides. Autophosphorylated Ser/Thr-PKs in the gels were identified after the in situ renaturation. APHVIII in extracts was detected by Western blotting with anti-APHVIII IgG antibody. The Kan-phosphorylating (KPH) activity of homogeneous expressed in E. coli APHVIII enzyme was assayed after its phosphorylation with partially purified Ser/Thr-PKs without or in the presence of inhibitors and activators. 

Results: PK activity promoting phosphorylation of APHVIII was detected in extracts of Kan-r mutants. Endogenous PK in S. rimosus phosphorylated two seryl residues in APH molecule. The amount of phosphate incorporated into APHVIII in the presence of Ca2+ and calmodulin (0.82±0.7 mol phosphate per mol enzyme) was near 2.8-fold as much as that detected without Ca2+. KPH activity of phosphorylated APHVIII was about 3.7-fold as much as that detected in the preparation of non-phosphorylated enzyme. Modification of APHVIII was not affected by the known PKA modulators, whereas inhibitor of Ca2+/calmodulin-dependent PK (Ca2+/CMPK) KN-62 suppress APHVIII phosphorylation by about 3 times and accordingly decreased KPH activity and Kan-r. In extracts of mutant two Ser-PKs with molecular masses of 74 kDa and 55 kDa were active against APHVIII. The 55-kDa PK showed Ca2+/CM activity and modified Ser95 in APHVIII molecule.Sequencing of the original and amplified fragments have no revealed mutational changes in the aphVIII and surrounding DNA regions. 

Conclusions: 1) Ser/Thr-PKs involve in the stimulation of APHVIII activity and in the elevation of Kan-r in Actinomycetates. 2) Activation of APHVIII by PKs provides the basis for reversing AG resistance in the clinic by PKs inhibitors (for example in Mycobacterium).
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Cell Energy State and Drug Dose Effects on the Efficiency of Polycationic Antibacterials.

DAUGELAVIČIUS R 

Department of Biochemistry and Biophysics, Vilnius University, Lithuania.

Background: Polycationic antimicrobial peptides are an important component of the innate defences of all species of life. These compounds are active against a broad range of bacterial strains, including antibiotic resistant isolates, do not select resistant mutants, are synergistic with conventional antibiotics. These features of polycations arise from the mechanism of their interaction with bacteria. Polycationic compounds, such as polymyxin B (PMB) or polylysines, are taken up via self-promoted uptake system. Using different substrates and inhibitors of energy metabolism we obtained information on energy requirements for interaction of the polycations with bacterial outer membrane (OM) as well as with the plasma membrane (PM).

Methods: Using selective electrodes, an electrochemical monitoring of K+, Ca2+, H+, tetraphenylphosphonium (TPP+), and phenyldicarbaundecaborane (PCB-) ion fluxes across bacterial envelope was performed. In parallel, the cell binding of fluorescent agent dansylpolymyxin and bactericidal activity of polycations were studied. ATP content of the cells was determined by the luciferin-luciferase method.

Results: Using different conditions of cell incubation, the OM permeabilizing activity of PMB and polylysines was dissected from their PM depolarizing effects. PMB-induced ion-permeable pores in bacterial envelope were registered, but the pore formation and depolarization of the PM were not obligatory for the dissipation of cell K+ gradient or the bactericidal action of this antibiotic. At conditions of increased ionic strength the dependence of membranotropic activity of polycations on metabolic state of the cells was discovered. The PM depolarizing action of PMB was considerably diminished when ATP content of the cells was low. Energization of the cells by glucose stimulated the binding of PMB to bacteria and depolarizing activity of this antibiotic. Membranotropic effect of the polycations was considerably stronger if all amount of the drug was added to cell suspension by one addition, not by several subsequent portions.
Conclusions: 1. Suppression of energy metabolism of bacteria makes them more resistant to polycationic compounds. 2. Metabolism-dependent sensitivity of bacteria to polycations and the cell envelope permeability barrier to lipophilic anions, most probably, have the same origin.
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The Plight of African children with Malaria.

DAVACHI F1
1New York Medical College, Valhalla, New York.

Background: Despite the worldwide campaign for the eradication of malaria, the disease continues to claim the lives of one million children per year in Africa. With the emergence of Plasmodium falciparum malaria resistance to chloroquin, the author observed an increase in malaria induced anemia resulting in a 250% increase in blood transfusion and a three-fold increase in mortality in children at Kinshasa General Hospital, Kinshasa, Democratic Republic of Congo. Method: A prospective surveillance of all admissions to the 530 bed Department of Pediatrics at the Kinshasa General Hospital was carried out from the mid 1970’s to the early 1990’s. In 1984 the emergence of P. falciparum resistant to chloroquin was first documented, reaching as high as 50% of patients in 1998.  A campaign of information was carried out through the Ministry of Health concerning chloroquin resistant P. Falciparum and, with increasing HIV infection in the region, a plea was made to avoid unnecessary blood transfusions. Results:  In 1989 there were 7797 pediatric admissions of which 2365 (30.3%) presented with malaria with positive blood smear Overall mortality was 323 (13%). There were 53 neonates (2.2%) with malaria in the first to seventh day of life with 12 neonatal deaths (22.6%). Cerebral complications were observed in 756 children (32%) including increased intracranial pressure, convulsions, coma and symmetric upper motor neuron and brain stem disturbances with 90 (12%) mortality. Whereas the total number of admissions and deaths remained relatively constant, between 1982 and the mid 1990’s, the proportional malaria admission rate increased from 29.5% in 1983 to 56.4% in 1986 (P<0.001x2 for trend) with a significant increase in mortality from 4.8% to 15.3% (P <0.001x2 for trend). Malaria continues with the same intensity to ravage the life of children. Conclusion: Plasmodium falciparum is the most serious form of malaria. The emergence of resistant strains has contributed to a greater morbidity and mortality in children in Kinshasa. The combination of socioeconomic constraints with malnutrition, anemia and HIV/AIDS has increased the plight of African children. The author believes that with appropriate and timely treatment, planning and prioritization of funds, the burden may be lessened, however ultimately an effective and affordable malaria vaccine offers the best chance of saving the lives of millions of patients.
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Blood-Brain Barrier functionality, disease and drug targeting.

C.C. Visser, L.H. Voorwinden, L. van Bloois, P.J. Gaillard, D.J.A. Crommelin*, M. Danhof, A.G. de Boer

LACDR, Leiden University, Division of Pharmacology, Blood-Brain Barrier Research Group, Leiden, and *UIPS, Utrecht University, Department of Pharmaceutics, TB Utrecht, the Netherlands.

Background: The blood-brain barrier (BBB) regulates the homeostasis of the brain. In addition, it limits the transport of many drugs to the CNS. Only small lipophilic drugs or drugs that are substrates for a specific transporter, can pass the BBB. Particularly under disease conditions such transport systems are needed to treat brain diseases. 

Our research focuses on i) the characterisation of the transferrin receptor (TfR) at the BBB and ii) the use of this receptor for drug targeting to the brain. Specifically, the objective is to deliver drugs tagged with transferrin (Tf) to the BBB. Methods: These studies are conducted in an in vitro BBB model, consisting of primary cultured bovine brain capillary endothelial cells (BCEC) and astrocytes conditioned medium (1-2). Results: The level of TfR expression on BCEC was determined by radioligand binding studies and characterized by a Bmax of 0.18 ± 0.06 fmol/mg protein and a Kd of 3.2 ± 1.0 µg/ml. The addition of saponin, a cell permeabilising agent, increased the Bmax to 2.3 ± 0.6 fmol/mg protein, while the Kd was unaffected. Studies at 37 °C revealed that Tf is actively endocytosed by the TfR and that uptake of Tf was inhibited by phenylarsineoxide, an inhibitor of the clathrin-mediated pathway. Furthermore, horse-radish peroxidase as cargo coupled to Tf was linearly taken up by BCEC. Transport of Tf-HRP was inhibited by excess Tf (competion for TfR) and not by bovine-serum-albumin (BSA) that competes for a-selective binding sites. This illustrates that the uptake occurred by a selective transport process, particularly via the TfR (3). Conclusions: These results show that the TfR is present on BCEC and that it is actively endocytosing Tf via a clathrin-mediated pathway. In addition, Tf-conjugated compounds (Tf-HRP) are selectively taken up via the Tf-R at the BBB. This indicates that targeting drugs to the Tf-R at the BBB is a promising way for drug delivery to the brain. 
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Delivering the Magic Bullet: The Role of Transporters in Rational Drug Design.

WALLACE LMJ, AJITH SN, AL-SALABI MI, BURCHMORE RJS, CANDLISH D, GOULD MK, JABEEN I, DE KONING, H.P.
University of Glasgow, Glasgow, UK.

Background: Rationally designed chemotherapeutic agents are usually optimised at the level of the intracellular targe. Yet, the efficacy of the drug is in large part dependent on the speed at which it enters the target cell – just as the specificity of the drug and side effects are linked to specific accumulation by the target cell rather than healthy cells. Specific uptake by a target cell requires intimate knowledge of plasma membrane transporters for the class of drugs being developed. We have modelled the transporter-substrate interactions of purine transporters and shown that these can predict the binding energy of potential substrates. This method is based on transporter kinetics and purine analogues. We have shown that protozoan and human nucleobase transporters interact with their substrate in a very different way, which can be exploited in the rational design of purine-based chemotherapy (Wallace et al. (2002) J Biol Chem 277, 26149-56) and now report the cloning and substrate binding models of a series of high affinity purine nucleoside transporters. Methods: Transport of [3H]-permeant in Trypanosoma brucei or S. cerevisiae was measured in the presence or absence of competitive inhibitor and terminated by the addition of excess ice-cold unlabelled permeant and immediate centrifugation through an oil layer. Transporter genes were identified from genomic databases (www.GeneBD.org), cloned by PCR and expressed in S. cerevisiae lacking endogenous purine transporters (Burchmore et al. (2003) J Biol Chem 278, 23502-7).

Results: Genes of the T. brucei AT1-family were cloned and expressed in yeast. AT-like C encoded the H4 hypoxanthine transport activity and was renamed TbNBT1 (Burchmore et al., 2003). AT-like B and AT-like D encoded very high affinity purine nucleoside tranporters with adenosine Km values of 440 ( 20 and 58 ( 12 nM, respectively. Like the TbNT2/P1 transporter, they form 6 interactions with adenosine to achieve this high affinity. These transporters share ~65% identity (amino acid) but the binding pattern seems completely conserved. The TbAT1/P2 transporter (~55% id) displayed a very different binding motif. 

Conclusions: 1) Construction of models for substrate-transporter interaction can assist in predicting uptake of chemotherapeutic agents. 2) Functional characterisation is necessary as primary sequence information is a poor predictor of function.
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CAY-1, a Plant-produced Saponin Active against Phytopathogenic and Medical Pathogenic Fungi.
A. DE LUCCA1, S. BOUE1, J. BLAND1, L. WARTELLE1, C. SELITRENNIKOFF2, S. RENAULT2, M. CUSHION3, T. CLEVELAND1, and T. WALSH4.
1Southern Regional Research Center, USDA, New Orleans, LA USA; 2MycoLogics, Inc, Aurora, CO USA; 3Univ. of Cincinnati College of Medicine, Cincinnati, OH USA; 4 National Cancer Institute, National Institutes of Health, Bethesda, MD USA.
Background: Plants must produce potent antimicrobials to survive in their environment. Our program involves the discovery of novel, plant-produced fungicides. The first plant material explored was cayenne pepper. Methods: Cayenne pepper was aqueously extracted. Sequential HPLC/MS separations were performed with parallel bioassays until the active fungicide was purified. NMR analysis confirmed the chemical structure of the pure compound, CAY-1. Experiments were performed to determine CAY-1 fungicidal properties, activity under different pH values (3-9), time course of activity, mode of action, binding with fungal membrane sterols, and in vitro cytotoxicity to mammalian cells. Two precursor molecules were purified and their fungicidal properties determined.  Bioassay data was analyzed statistically by ANOVA or Dunn’s method.  Results: CAY-1 (mol. mass: 1243) was a novel steroidal saponin with 5 sugars (4 glucose and 1 galactose). It was significantly lethal (p < 0.05, 3-20 M) to germinating conidia of five Aspergillus species and Pneumococcus carinii.  CAY-1 inhibits Cryptococcus neoformans (90% at 1 g ml-1) and five Candida species (90% at 8-16 g ml-1) growth. No loss of fungicidal activity occurred over a wide pH (3-9) range. CAY-1 bound to fungal membrane sterols and caused leakage of cytoplasmic ions. CAY-1 acted rapidly and was significantly lethal at 10 M in 5 min to germinating conidia of A. flavus. CAY-1 ((100 g ml-1) did not exhibit significant toxicity when tested against 55 mammalian cell lines. CAY-1 precursors with one and two less glucose moieties had significant reduction or elimination of fungicidal properties, respectively. Conclusions: (1) CAY-1 was a potent fungicide at concentrations not lethal, in vitro, against mammalian cells, which acts rapidly under a wide pH range. (2) Loss of even one glucose moiety greatly reduced CAY-1 fungicidal properties. CAY-1 data and our current research with novel, plant-produced fungicides show that plants are an excellent source of potent fungicides with potential utility to combat fungi of agricultural and medical importance.
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In-vivo Monitoring of Herpes Simplex Virus type 1 (HSV) Encephalitis with Positron Emission Tomography (PET).
BUURSMA AR1, KLEIN HC2, GARSSEN J3, KEGLER D3, HOSPERS GAP1, VAALBURG W1, DE VRIES EFJ1
1Groningen University Hospital, Groningen, the Netherlands; 2Centre for Mental Health Winschoten, Winschoten, the Netherlands; 3National Institute for Public Health, Bilthoven, the Netherlands.

Background: In our gene therapy work, we found that HSV thymidine kinase (HSVtk) expression can be monitored in-vivo using PET with the tracer 9-[(1-[18F]fluoro-3-hydroxy-2-propoxy)methyl]guanine ([18F]FHPG). Phosphorylation and membrane transport properties of [18F]FHPG mimic those of acyclovir, the drug of choice for treating HSV encephalitis. We hypothesized that [18F]FHPG PET could also be applied to monitor HSV encephalitis. Methods: Male Wistar rats (6-8 weeks, n=7) were infected intranasally with 1*107 pfu of HSV in phosphate buffered saline (PBS). Control animals were treated with PBS only (n=3). Clinical signs of disease were scored daily. After 7 days, [18F]FHPG (15(4 MBq) was injected intravenously and a dynamic PET scan was acquired for 1 hour. Since the resolution of our clinical PET camera is insufficient for discrimination of individual brain regions, ex-vivo autoradiography was performed on brain slices. Brain samples were analyzed for active HSV and phosphorylated [18F]FHPG metabolites using PCR and HPLC, respectively. Results: PCR analysis confirmed the presence of active HSV in the brain of all infected rats tested. The severity of clinical symptoms varied between individual animals in the HSV infected group. All rats in the control group and one rat in the HSV infected group did not show any signs of disease at all. One hour after tracer injection, the average [18F]FHPG uptake in the brain of the HSV infected rats was 6.7(3.9*10-2 percent of the injected dose per gram tissue (%ID/g), whereas brain radioactivity in control animals was at background level (‑0.36(1.1*10-2 %ID/g). The animal in the HSV infected group that appeared healthy did not show any [18F]FHPG brain uptake. Ex-vivo autoradiography showed high [18F]FHPG uptake in the olfactory bulbs, motor cortex, somatosensory cortex and substantia nigra of HSV infected rats, where tracer levels were 3.2, 2.2, 2.1 and 1.8 times higher than in control animals, respectively. Conclusion: In-vivo monitoring of HSV activity in the brain with [18F]FHPG PET appears feasible. [18F]FHPG PET could be a useful tool for diagnosis and therapy evaluation of HSV encephalitis.
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Ultrastructure of Tissue Barriers and Synthesis of Anti-Infectives Designed to Penetrate Them.

MISTLBERGER k1, KREMSER C2, paschkunova I3, SÖLDER e4, WIESER E1, GALANSKI M3, BARTSCH g5, Keppler B3, JASCHKE W2, Hugl B6, Buchberger W7, TALASZ h8 & Debbage P1
Depts. 1Histol. Mol. Cell Biol., 2Radiol., 6Vasc. Surg., Clinical Chem. Biochem.; Clinics of 4Ob. Gyn., 5Urol., Medical Univ.; 7Tirol Land Hosp. Innsbruck, Austria; 3Inst. Inorg. Chem., Univ. Vienna, Austria.

Background: Intact structural barriers in tissues hinder drug penetration. Targeted platforms allow controlled drug release at the correct tissue site but nowhere else. Using transmission electron microscopy (TEM) we explored tissue barriers to gain understanding of them. We synthesized candidate nanoparticle (NP) platforms for drugs, aiming to optimise targeting and magnetic resonance (MR) signalling groups integrated into the NP. Methods: 1. TEM of structural barriers in normal and diseased prostate tissues; 2. Synthesis of NP of varying size and chemistry, bearing gadolinium chelated via a range of linkers, and targeted to blood vessel walls via lectin groups integrated into the NP surfaces; 3. Scanning EM (SEM) of NP; 4. Recursive synthesis, SEM, TEM and MR characterisation, to quantitate and optimise size, chemistry, targeting and signalling of these NP for use in mice and humans; 5. TEM study of interactions occurring between targeted / non-targeted NP and endothelial cells and subendothelial connective tissue elements in living mice. Results: TEM showed 1. several structural barriers in healthy tissues, but in pathological states activated immune cells, migrating malignant cells and sprouting endothelial cells liquefying extracellular matrix; 2. targeted NP adhering specifically to endothelial cells: in MR imaging (MRI) these NP generated strong persistent signals; 3. passage of targeted NP through epithelia / endothelia with uptake by macrophages in connective tissues beneath. SEM imaged 1. 200/µm2 targeting groups on NP surfaces: these NP adhered strongly to endothelia in living mice; 2. NP larger than 400 nm tearing up endothelial cell surfaces. Conclusions: Our results prove NP can serve as targeted platforms for drugs and allow MRI monitoring  of location in the body: a first generation of tissue-penetrating, externally controllable drug-releasing NP is conceivable. Simple calculation shows such NP must exceed 40 nm diameter. 400 nm NP are too large. We must optimise multifunctional NP in model systems, to design the smallest possible NP: we must miniaturise our nanoparticles.
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Antiparasitic Drug Resistance: Lessons from Ivermectin and a Model Nematode.

DENT JA1

1McGill University, Montreal, QC, Canada.

Background: The evolution of resistance to antiparasitic drugs in treated populations of parasites is an inevitable result of natural selection combined with improper dosing. Ivermectin is used to treat filarial nematode infections in humans, most notably infections of Onchocerca volvulus, which causes river blindess. Ivermectin activates glutamate-gated chloride channels (GluCls) to inhibit essential excitable cells (neurons and muscles) in the nematode. To better understand the genetic mechanisms that underlie the evolution of resistance to anthelmintic drugs in nematodes, we have isolated  mutants of the model nematode C. elegans that are resistant to ivermectin. Methods: Ivermectin-resistant mutants were isolated either by chemical mutagenesis followed by selection for growth on ivermectin (0.01-20µg/ml) or by reverse genetic methods (gene knockouts). Resistance genes were cloned by positional cloning and/or identification of candidate genes. Dose-response curves for mutant strains were generated by measuring growth to adulthood in the presence of varying concentrations of ivermectin. Results: We have characterized knockout mutations in four different GluCl genes, each of which encodes a target of ivermectin. Each gene represents an independent sensitivity pathway such that eliminating one gene is not sufficient to confer resistance; a strain must have mutations in at least two genes to be resistant. Mutating additional genes increases resistance incrementally. A strain lacking all four genes is essentially impervious to ivermectin (>10,000 fold resistance) but is otherwise healthy. Another large class of single-gene mutations appears to affect the permeability of the worm but confers relatively modest (2-10 fold) resistance.  Two recently isolated resistance mutations may affect the expression/assembly of the GluCls.  Conclusions: 1) it is essential to dose at a level that will prevent resistance from occurring as a result of single gene mutations. 2) developing antibiotic drugs that target multigene families should slow the evolution of drug resistance.
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Antipicornavirus Activity of Synthetic Flavanoids and Flavonoids.

DESIDERI N1, QUAGLIA MG1, CONTI C2
1Dipartimento di Studi Farmaceutici, 2Dipartimento di Scienze di Sanità Pubblica, Università “La Sapienza”, Roma, Italy.

Background: The picornaviruses constitute one of the largest and most important families of human and animal pathogens. The widespread nature of the diseases associated with picornaviruses, their economic and medical importance, and the difficulty of vaccine development for the majority of these viruses stimulate the search for effective antipicornavirus agents. However, despite in vitro activity of several compounds, only a few of these molecules have shown benefits in clinical trials.

Our studies: Because of the lack of effective, broad-spectrum antipicornavirus drugs, we explored the structure-activity relationship and the mechanism of action of synthetic flavonoids and flavanoids. Several derivatives synthesized by us exhibited a broad antipicornavirus spectrum, although flavonoids were found less potent then flavanoids. 

An interesting features of our flavanoids is that, while flavans inhibited selectively rhinoviruses (HRVs), isoflavans and isoflavenes were active also against enteroviruses (EVs) and hepatitis A virus. Studies on the mechanism of action suggested an interference with some early events of viral replication. However, a different mechanism of inhibition was observed for HRV and EV infections.

Also several substituted flavonoids presented a broad antipicornavirus spectrum. While flavanones were generally less effective than flavones, 3-methoxy or 3-hydroxyflavones and their esters were more active than 3-unsubstituted flavones.

Further studies were carried out on analogues of two small classes of natural flavonoids: homoisoflavonoids and 2-styrylchromones. Homoisoflavonoids were weakly effective against poliovirus 2, whereas they exhibited a variable degree of activity against HRV 1B and 14, selected as representative serotypes for HRV groups B and A, respectively. The two HRV groups are known to exhibit a different susceptibility to a panel of anti-HRV compounds. Only both enantiomers of chloro-substituted 3-benzylchroman-4-ones showed broad spectrum and potent activity. Recently, we identified 2-styrylchromones as a new class of antirhinovirus flavonoids with moderate activity against both HRV groups A and B. As expected, the introduction of a 3-hydroxy or a 3-methoxy group improved the potency against HRVs. 
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Metabolism of Metronidazole in Early Stages of Chick Embryo - A Novel Model for Human Metabolism.
DEVARAKONDA R K, NARASAIAH N AND  VIDYASAGAR J 

Cancer, Aging & Metabolism Research Division, Kakatiya University, University College of Pharmaceutical Sciences, WARNGAL, AP, India.

Introduction: As part of the drug development process, studies of drug metabolism are usually performed in vivo using animal models such as rats, rabbits and dogs.  In recent years, however, the use of in vitro models has greatly increased, which includes precision cut liver tissue slices and primary cultures of hepatocytes.  In the past, the fertilized chicken egg has been used to research the effects of drugs and hormones on the fetal development, but its potential as a means of generating drug metabolites has not been exploited.  

Metronidazole  (2-methyl-5-nitroimidazole-1-ethanol) a popular anti-protozoal agent, is also used in the treatment of amoebiasis, leishmaniasis, trichomoniasis and anaerobic bacterial infections.  Literature has shown that it undergoes oxidative metabolism in humans to hydroxy (2-methoxy-5-nitroimidazole-1-ethanol) and acid (2-methyl-5-nitroimidazole-1-acetic acid) metabolites, which are catalyzed by cytochrome P450 (CYP450) enzymes CYP3A4 and CYP2C9 isoforms respectively.

The present investigation was undertaken to evaluate whether growing chick embryo could be used as model to predict the metabolism of a drug that is mediated by the two isoenzymes, CYP3A4 and CYP2C9.  

Methods:  Metronidazole (25mg/ml) was injected into the allantoic cavity of eggs from standardized breed chickens previously incubated for 6 d. After 5 days of further incubation, the allantoic fluid was made free of proteins.  In a parallel study metronidazole (400 mg tablet, Flagyl®) was administered orally to a healthy volunteer and urine excreted over the following 24 hours was collected, an aliquot was obtained and stored along with allantoic fluid samples at -800C until analysis. Both the samples were analyzed by high-pressure liquid chromatography (HPLC) in gradient elution mode followed by metabolite characterization using liquid chromatography-mass spectrometry/ mass spectrometry (LC-MS/MS).

Results: Two major metabolites of metronidazole namely 2-methoxy-5-nitroimidazole-1-ethanol and 2-methyl-5-nitroimidazole-1-acetic acid were identified in the chick allantoic fluid, which very well corresponded with human urine metabolites. 

Conclusion: The results indicate the usefulness of the fertilized chicken egg as a convenient source of both CYP3A4 and CYP2C9 isoforms responsible for metronidazole metabolism.



	125
Cellular Factors of Multidrug Resistance (MDR) – New Strategies of Evaluation.

DIACONU C.C1, CHIVU M1, BLEOTU C1, ALEXIU A1, ANTON G1, PLESA A1, BRASOVEANU L2, AND CERNESCU C1

1”Stefan S. Nicolau” Institute of Virology, Bucharest, Romania, 2Center of Immunology, Bucharest, Romania.

Background: Characterization of MDR phenotype has the potential to revolutionize the drug discovery process and provide new opportunities for individualization of therapy. MDR can be intrinsic or can be acquired after initial antineoplastic (AN) treatment or during antiviral therapy (AV). The aim of this study was to develop and standardize MDR detection methods for preliminary screening of new compounds and also to identify the MDR pattern of the patients in order to individualize the therapy.
A major form of resistance against a variety of AN and AV agents currently used, involves ATP-dependent drug efflux pumps, such as multidrug resistance protein 1 (MDR1), multidrug resistance-associated proteins (MRPs), lung resistance-related protein (LRP), thus limiting accessibility of drugs to various critical target tissues/cells.
Methods: The MDR sublines (MDR1+, MRPs+, LRP+) were developed by exposing MOLT-4 cells to stepwise increasing concentrations of different drugs. Degrees of resistance (DR) were assessed in terms of IC50 values in an XTT assay and their function was evaluated in terms of Calcein accumulation (CA) in a fluorimetric assay. The levels of MDR and MDR mRNA expression were estimated using the anti-MDRs antibodies and reverse transcription-polymerase chain reaction (RT-PCR), respectively.
Results: Resistant sublines revealed a 2- to 100-fold resistance to different AN or AV drugs as compared to the parental cell line. The resistant sublines showed a decreased CA in correlation to the DR. MDR proteins and MDR mRNA were expressed in all MDR sublines in proportion to the DR. These cell lines served as antigen source for coating microtiter plates in order to validate a screening procedure developed for MDR proteins detection in patients (sensitivity= 80 %; selectivity =100%). 
Conclusions: 1) MOLT-4 cells were able to acquire a high level of MDR by culturing the cells in the presence of certain AN or AV drugs. 2) The DR to the AN or AV drugs was well correlated with the expressions of MDR mRNA and functional MDR. 3) These assays permit a rapid and economical screening of prospective AN or AV drugs and also may identify the MDR profile of the patients in order to individualize the therapy.
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Oral Vaccination Against Typhoid Fever.

Guido Dietrich
Berna Biotech Ltd, Berne, Switzerland.

Background: Typhoid fever is an acute, life-threatening, febrile illness resulting from infections caused by the Salmonella enterica serovar Typhi and to a lesser extent by paratyphi types A and B. Global estimates indicate that over 17 million new cases of typhoid fever occur each year, resulting in more than 600,000 deaths. This, in combination with increasing emergence of multidrug-resistant Salmonella strains, underscores the importance of prevention strategies such as improved hygiene and highlights the role of vaccination for the control of typhoid fever. 

Methods+Results: Attenuated bacteria used as live vaccines can induce a long-lasting protective immunity in humans without causing severe health problems. The attenuated Salmonella typhi Ty21a strain is licensed for human use to protect against typhoid fever. Ty21a is available in an oral formulation, as enteric coated capsules which release the vaccine in the intestine after passage through the stomach. This formulation therefore allows vaccination via the mucosal surfaces and specific targeting to professional antigen presenting cells located at the inductive sites of the immune system. In contrast to killed oral vaccines, live vaccines mimic the natural infection and immunogenicity of the corresponding pathogen, providing a more specific immune response and longer protection. For Ty21a, excellent tolerability and efficacy of the vaccine against typhoid fever have been demonstrated in numerous field trials with over 600.000 vaccinees.

Conclusions: Oral vaccination with Ty21a continues to be the most efficient, cost-effective means for the global prevention of typhoid fever and is particularly attractive due to its simple administration logistics and the broad immune response the vaccine elicits.
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Delivery of DNA Vaccines by Attenuated Live Bacterial Vaccines.

Guido Dietrich
Berna Biotech Ltd, Berne, Switzerland.

Background: Attenuated live bacterial vaccines (LBV) allow vaccination via the mucosal surfaces and specific targeting to professional antigen presenting cells located at the inductive sites of the immune system. 

Methods+Results: In this talk, we will focus on a novel approach which exploits attenuated intracellular bacteria as delivery system for eukaryotic antigen expression vectors (so-called DNA vaccines). Candidate carrier bacteria include attenuated strains of Salmonella, Shigella and Listeria spp. In vitro, these bacteria deliver DNA vaccines to cells of animal and human origin. After infection of the host cell, the bacterial carriers release the expression vectors, which can enter the nucleus, ultimately resulting in expression of plasmid-encoded proteins by the host cell. In vivo, bacterial DNA vaccine delivery elicits humoral and cellular immune responses against plasmid-encoded antigens and protection in several animal models of infectious diseases and tumors. The most recent approaches even allow to enhance and modulate the immune responses as desired. 

Conclusions: While bactofection has led to promising results with several candidate strains and in several animal models, the next step should be the clinical assessment of the safety, immunogenicity and efficacy of DNA vaccine delivery by live bacterial vaccines.
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Passage of Vasoactive Intestinal Peptide (VIP) Across the Blood-Brain Barrier and Comparison with Respect to the Passage of VIP/PACAP/Secretin Family Members.

DOGRUKOL-AK D1, BANKS WA2, TUNCEL N3, TORE F4, TUNCEL M1
1Department of Analytical Chemistry, Faculty of Pharmacy, Anadolu University, 26470 Eskisehir, Turkey, 2GRECC, Department of Internal Medicine, Division of Geriatrics, School of Medicine, Veterans Affairs Medical Center and Saint Louis University, St. Louis, MO, USA, 3Department of Physiology, Faculty of Medicine, Osmangazi University, 26480 Eskisehir, Turkey, 4Department of Physiology, Izzet Baysal Medical Faculty, Abant Izzet Baysal Universty, 14280 Bolu, Turkey.
Background: Vasoactive intestinal peptide (VIP) is a major neuropeptide in the brain with neurotrophic, neurotransmitter, neuromodulatory, antioxidant, anti-inflammatory and anti-apoptotic properties. It exerts multiple actions which tend to courteract with some of the major pathways of inflammation and cell death and thus promote cell survival. VIP can protect lung, retina, heart, kidney and stomach from the harmful effects of inflammation, ischemia-reperfusion injury and stress and glutamate-induced cell death. Besides, it also increases survival rate of animals exposed to severe septic and hemorrhagic shock. On the other hand, peptid transport across the blood-brain barrier (BBB) is being recognized as an important mechanism of interaction between the central nervous system and peripheral tissues and is of great interest in neurophysiology, drug design and the treatment of neurodegenerative diseases. Method: The ability of VIP to cross the mouse BBB has been studied by means of radioiodinated VIP (I-VIP) adminisration (intravenous and intracerebroventricular injection) and analysed by the methods including multiple-time regression analysis, brain washout of vascular space, capillary depletion and CSF sampling. Results: All data have shown that VIP crosses the BBB. The transport of I-VIP to brain was a mechanism of nonsaturable transmembrane diffusion. High pressure liquid chromatography showed the radioactivity entering the brain to be intact VIP. After intracerebroventricular injection, I-VIP was sequestered by brain slowing its efflux from the CNS. The passage of VIP/PACAP/Secretin family members across the BBB has also been reviewed and compared to the VIP passage. 
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A New Method to Predict Glomerular Filtration Rate and Adjust Drug Dose to Renal Function.

DONADIO C, CONSANI C, ARDINI M, BERNABINI G, CAPRIO F, GRASSI G, LUCCHESI A 

Deparment.of Internal Medicine – Nephrology, University of Pisa, Pisa, Italy.

Background: The evaluation of renal function is necessary to establish the adequate dosage of drugs cleared by the kidneys. This is particularly important for potentially nephrotoxic drugs. The gold standards for the measurement of glomerular filtration rate (GFR) are inulin clearance or radioisotopic methods. The adequacy of creatinine clearance (Ccr)  to evaluate GFR is questionable, due to its poor repeatability. Thus, different formulas have been proposed to estimate GFR, from plasma creatinine (Pcr), avoiding urine collection, which is the major source of errors in the measurement of Ccr. The aim of this study was to evaluate a new method to predict GFR from the value of body cell mass (BCM) and Pcr, thus avoiding urine collection. BCM is the body compartment which is related to metabolic active lean body mass, mainly muscle mass.

Methods: The values of BCM were obtained, from electrical body impedance analysis, in 275 adult renal patients (153 females and 122 males), with different degrees of renal function: GFR (renal clearance of 99mTc-DTPA) ranged 4.4-141 mL/min. Preliminarily, the relationship of GFR with BCM and Pcr was calculated in the first 85 patients. A highly significant linear correlation was found between GFR and the ratio BCM/Pcr (r=0.926 in males, 0.896 in females). 

Thereafter, GFR was predicted from BCM and Pcr (BCMGFR) with formulas derived from the relationships found between GFR and BCM/Pcr. For comparison, GFR was predicted also according to Cockcroft and Gault (CGGFR) and to the simplified MDRD formula (MDRDGFR).

Results: The best correlation with measured GFR (clearance of 99mTc-DTPA) was that of BCMGFR. In fact, CGGFR and MDRDGFR significantly overestimated measured GFR by a mean value of 13.0 and 9.7 mL/min/1.73 m2 respectively (p<0.001). Finally, the error of prediction of BCMGFR was definitely lower than that of the two other estimates of GFR. These data indicate that BCM-GFR is a more precise estimate of GFR than CGGFR and MDRDGFR. 

Conclusions: GFR can be predicted from the values of BCM and Pcr. This method is very simple and time-sparing, since it avoids the necessity of the collection of urine over 24 hours. Thanks to its better agreement with GFR, BCMGFR seems more suitable than other prediction formulas to adjust drug dose.
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Dose Individualization Can Minimize Nephrotoxicity Due to Carboplatin Therapy in Ovarian Cancer Patients.

DONADIO C1, LUCCHESI A1, ARDINI M1, COSIO S2, FANUCCHI A2, 

GADDUCCI A2

1Department of Internal Medicine – Nephrology; 2Department of Gynecology, University of Pisa, Pisa, Italy.

Background: Carboplatin (CarboPt) is a potentially nephrotoxic drug which is often used for the treatment of ovarian cancer. Since plasma clearance of CarboPt depends mostly on glomerular filtration rate (GFR), the dose of CarboPt is calculated with Calvert’s formula, using the value of 24-hour creatinine clearance (24h Ccr) as an estimate of GFR.

The aim of this study is to evaluate, in ovarian cancer patients scheduled for CarboPt based chemotherapy, the possibility of individualizing the dose of CarboPt using a more precise and accurate method to estimate GFR, which should minimize nephrotoxicity.

Methods: Preliminarily, we evaluated the concordance between GFR (renal clearance of 99mTc-DTPA), 24h Ccr, and the new estimate of GFR (BCMGFR) calculated on the basis of individual values of body cell mass (BCM), obtained from body impedance analysis, and plasma creatinine (Cr):  

BCMGFR = 35 (mg/kg) x BCM (kg) / Pcr (mg/ml).

BCMGFR gave a better estimate of GFR than 24h Ccr: mean ratio BCMGFR /GFR = 1.01±0.26; 24h Ccr/GFR = 1.21±0.32. These data indicate that the use of 24h Ccr with Calvert’s formula leads to an excessive administration of Carbo-Pt, while using BCMGFR the dose of the drug is very similar to that calculated from true GFR.

Finally, we evaluated the nephrotoxicity of a combination chemotherapy based on CarboPt (AUC 5-6) in 20 patients (aged 26-77 years, body weight 38-88.4 kg, height 150-171 cm, Cr 0.5-1.1 mg/dL), affected by ovarian cancer. Different plasmatic and urinary indicators of glomerular and tubular damage were determined before, during the 6 cycles of chemotherapy, and up to 3 months after the end of therapy. The dose of Carbo-Pt was adjusted to residual renal function of patients (GFR and BCMGFR). 

Results: No case of acute renal failure was observed with this treatment regimen. Urinary excretion of proteins (albumin, ß2-microglobulin, and retinol-binding protein) and of tubular enzymes increased significantly and transiently in the first days after chemoterapy, while no evidence of chronic nephrotoxic effect was documented.

Conclusion: Dose individualization, using the value of GFR predicted from BCM and plasma creatinine, can minimize nephrotoxicity due to carboplatin therapy in ovarian cancer patients.
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Conjugative Transfer of Plasmid Encoding Extended-Spectrum (-Lactamase (ESBL) between Clinical Salmonella Isolates.

SAROWSKA J1, DRULIS-KAWA Z 2 , JANKOWSKI S1, DOROSZKIEWICZ W2
1Departament Biology and Medical Parasitology, Medical University, Wrocław, Poland; 2Institute of Genetic and Microbiology, University of Wroclaw, Poland.

Background: The antibiotic resistance of Klebsiella pneumoniae strains producing ESBL is now common. These enzymes are encoded on plasmids, so could be easy transferable by conjugation to another gram-negative strains. In this study we examined transferability of antibiotic resistance from ESBL-producing Klebsiella pneumoniae strain to the clinical Salmonella isolates and next from Salmonella to Salmonella strains. Methods: Transferability of (-lactam resistance determinants was studied by bacterial conjugation method. The Klebsiella pneumoniae ATCC 700603 was used as the donor of plasmid carrying SHV-18 ESBL genes. The Salmonella enterica serovar Enteritidis and Salmonella enterica serovar Virchow isolates were used as the recipient strains. The next step was to determine the efficiency of ESBL- plasmid transmission between transconjugant S. Enteritidis as a donor and S. Virchow as a recipient. Before and after conjugation MICs of ampicillin (AM), ceftriaxone (TX), amikacin (AK), and trimethoprim/ sulphamethoxazole (TS) were measured by Etest. All isolates were tested for ESBL activity by disc diffusion (the Jarlier Double Disc test).Results: Conjugation efficiency was about 10-4 per donor cell. All Salmonella transconjugants were identified as ESBL producers. They were characterized by DDS test and raised of MICs of AM, TX and TS (Table).
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Conclusions: Transferability of the plasmid carrying SHV-18 by bacterial conjugation from K. pneumoniae  to Salmonella strains and Salmonella to Salmonella strains was very efficient.
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Microdosimetry and Intratumoral Localization of Intravenously Administered 131I Labelled Monoclonal Antibodies (mAb) are critical to successful Radioimmunotherapy (RIT) of lymphoma.

DU Y, JOHNSON P, GLENNIE M, ILLIDGE T
Cancer Sciences Division, University of Southampton, UK.

Background: RIT has emerged as an effective treatment for lymphoma, however the underlying mechanisms are poorly understood. We have previously investigated the relative contributions of mAb and targeted radiation to the RIT and have demonstrated that clearance of tumor requires targeted radiation and mAb induced cell surface signaling. In this study, by determining the intratumoral distribution of intravenously administered 131I labelled mAb, we have observed at the cellular level the tumor dosimetry and the RIT therapeutic effects in BCL1 B-cell lymphoma model. Methods: Groups of tumour inoculated BALB/c mice were treated 10 days after the inoculation of 1x105 BCL1 cells with 9.25MBq and 18.5MBq 131I labelled mAb (anti-CD19, anti-MHCII, anti-CD45, and control IgG, 500μg/animal) by tail vein injection with or without the addition of unlabelled anti-idiotype mAb. Parallel groups of 125I labelled mAb treated mice were sacrificed for organ dosimetry and biopsies from tumor bearing organ (spleen) were embedded in resin for the determination of the intratumoral distribution of mAb by immunohistochemistry (IHC). Results: Long term survival were repeatedly achieved in the 18.5MBq 131I-anti-MHCII plus unlabelled anti-idiotype group  even though conventional organ dosimetry demonstrated that the anti-CD45 and anti-MHCII mAb deliver similar high doses of radiation to the spleen (approximately 18Gy) and both mAb have no therapeutic effect when given unlabelled. However, IHC revealed the difference of the intratumoral distribution of these mAb: The anti-CD45 mAb distributes homogenously within the whole spleen, the anti-MHCII and the anti-CD19 distribute within the B-cell zones where the tumor cells are located and the anti-idiotype mAb binds only to the tumor cells. The different intratumoural biodistribution patterns of these mAb led to important difference in radiation dosimetry of the tumor cells and this microdosimetry difference is only detectable at cellular level. Conclusions: We have confirmed that radiation microdosimetry is critical to the success of RIT and that conventional dosimetry methods which assume the homogenous intratumoral distribution of radiolabelled mAb can substantially underestimate the radiation dose delivered by RIT to tumor. 
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Overview of Violacein Biological Activities: Biochemical Aspects of Its Cytotoxicity and Strategies to Improve Its Effectiveness.

DURÁN N1,2, JUSTO GZ3, BROMBERG N1, MELO PS3, HAUN M3, FERREIRA CV3, DE MELLO MP4, BINCOLETTO C2, DE SOUZA AO5, DE AZEVEDO MMM1, DE AZEVEDO MBM1, LEON LL6, DE CASTRO SL6

1Instituto de Química, Universidade Estadual de Campinas (UNICAMP), Campinas, SP, Brazil; 2Universidade de Mogi das Cruzes, Mogi das Cruzes, SP, Brazil; 3Instituto de Biologia, UNICAMP; 4CBMEG, UNICAMP; 5USP-RP, Ribeirão Preto, SP, Brazil; 6FIOCRUZ, Rio de Janeiro, RJ, Brazil.
Violacein is the major pigment with a well defined chemical structure and promising biological activities produced by the Gram(() bacterium Chromobacterium violaceum. Here, the antiinfective and antitumor properties of violacein will be highlighted as well as recent approaches to improve its efficacy such as its inclusion in CD and/or polymeric carriers. Violacein was first reported to be an efficient antibacterial agent, with in vitro antimycobacterial activity against M. tuberculosis H37Ra strain (MIC and MBC = 64 and 128 (g/mL, respectively). Evaluation of its potential for treatment of Chagas’ disease revealed higher in vitro trypanocidal activity against the Tulahuen strain of T. cruzi, whereas only a 4% reduction in parasitemia was achieved in vivo against the Y strain. Violacein was also effective against L. amazonensis (EC50 = 4.3 (M), another common Brazilian protozoon-associated fatal disease. Its inhibitory action on herpes and polioviruses replication was described, suggesting a discrete antiviral activity. However, violacein displayed high activity against AIDS related-lymphomas. Concurrently, the pigment was found to trigger apoptosis in V79 cells (IC50 > 5 (M). Evaluation of its antitumor effect on several cell lines suggested myeloid leukemia (HL60 cells) as a major target for violacein-induced apoptosis and differentiation (IC50 = 0.7 (M), compared to other leukemia and normal human blood cells (IC50 > 4 (M). Investigation of the molecular mechanism mediating this activity showed that violacein cytotoxicity was preceded by activation of caspases, NF(B and p38 MAPK. Apoptosis induction was also demonstrated by exposure of phosphatidylserine, Bcl-2 and IAP1 downregulation, PARP cleavage and DNA fragmentation. Further, direct activation of TNFR1 may play a role in p21 upregulation and cell cycle arrest and is central to amplify violacein-mediated apoptosis via TNF( production. Supported by FAPESP and CNPq/Brazilian Network of Nanotechnology.
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Thermochemotherapy: combining hyperthermia with cytotoxic chemotherapy.

Dvorak J, Zoul Z, Melichar B, Vesely P 

Charles University Medical School & Teaching Hospital, Hradec Kralove, Czech Republic.

Hyperthermia is a therapeutic modality that uses heating of tissue to 41-45o C, and can be performed locally, regionally or systemically. Hyperthermia alone has limited antineoplastic activity, but enhances efficacy of chemotherapy and radiotherapy. Biological effect of combination of hyperthermia with cytotoxic drug depends on the temperature, exposure time and the drug itself. Thermal enhancement ratio is the ratio of drug concentrations causing a specified level of cell death in the presence or absence of hyperthermia. Preclinical and clinical studies indicate that hyperthermia may enhance the efficacy of variety of anticancer agents by increasing intratumoral drug concentration, membrane transport, oxygen free radical production and by inhibiting the reparation. Thermal sensitivity is influenced by micro-environmental parameters such as pH, oxygenation, or nutritional status that are disturbed in malignant tumors, and by the proliferative activity. Drug resistance against  some cytotoxic drugs, e.g. cisplatin, melphalan, nitrosoureas or anthracyclines, can be reversed by hyperthermia.

Exposure of the heat stress induces temporary resistance of the cells against subsequent heating. This transient adaptive response to thermal stress (thermotolerance) is clinically important because it determines the interval between hyperthermic sessions. A short interval between two subsequent sessions may inhibit the effect of the next fraction of hyperthermia. Several cytotoxic drugs have demonstrated additive or synergistic effect in combination with hyperthermia, including (e.g. anthracyclines, cisplatin, nitrosoureas, cyklophosphamide, bleomycin, mitomycin C and gemcitabine). In experimental in vitro studies certain chemotherapeutic agents are not particularly active in normothermic conditions, but become cytotoxic at elevated temperatures. The largest clinical experience with thermochemotherapy exists in melanoma and soft tissue sarcoma of the extremities and locally recurrent breast cancer.  In conclusion, thermochemotherapy can enhance the efficacy of certain cytotoxic drugs. Particularly promising is the combination of regional hyperthermia with systemic administration of the drug in thermosensitive liposomes.
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Thyroid Tuberculosis: Diagnosis and Treatment about 8 cases.

EL MALKI H O1, BENJELLOUN H2, AMAHZOUNE M1, MOHSINE R1, CHEFCHAOUNI M C1, OULBACHA S1, IFRINE L1, BELKOUCHI A1, BALAFREJ S1.
1: Clinique chirurgicale “A” Hôpital Ibn Sina, faculté de médecine et de pharmacie Rabat-Morocco ; 2: Cardiologie “A” Hôpital Ibn Sina, faculté de médecine et de pharmacie Rabat-Morocco.

Background: Thyroid tuberculosis (TT) still occurs in many countries of the world, including developed countries. The purpose of this study was to report epidemiological, clinical characteristics and treatment particularities of TT. Methods: Between January 1st 1984 and December 31st 1999, 2426 patients have been thyroid operated in surgical department “A” in Ibn Sina Hospital, Mohammed the fifth university of medicine and pharmacy Rabat-Morocco. Anatomo-pathological results of the removed thyroid were analyzed for evidence of tuberculosis. Epidemiological, clinical characteristics and treatment particularities have been studied retrospectively on these patients. Results: 2426 patients were operated during 16 years. 8 cases of TT were diagnosed (0.3%), 7 female and one male. The mean age of patients was 41.25 years (range from 18 to 72 years). 5 had a goiter, among them 2 had a compressive one. 3 patients had isolated nodule of thyroid. Only one patient had also pulmonary tuberculosis. In one case fine-needle aspiration cytology gave the diagnosis of TT. This patient had complete drainage of the abscess. In all others patients the diagnosis was given after surgery (5 subtotal thyroidectomies, one isthmolobectomy and one total thyroidectomy). All patients had additional antituberculosis drugs associating rifampificin, izoniazid, and pyrazinamid for six months. The follow up was satisfactory, with no trace of remained infection. No patient developed resistance to antituberculosis drugs. Conclusion: Thyroid tuberculosis does not have any consistent symptoms, leading to difficulties in establishing correct diagnosis prior to surgery. Fine needle aspiration is the best method to diagnose thyroid tuberculosis and can avoid surgery.
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Chloroquine Accumulation Properties of Plasma Membranes Vesicles Isolated from the Malarial Parasite, Plasmodium falciparum.

ELANDALLOUSSI LM1, SMITH PJ2

1CCMar, Universidade do Algarve, Portugal; 2Groote Schuur Hospital, University of Cape Town, South Africa.

Background: The emergence and spread of chloroquine-resistant Plasmodium falciparum strains has severely compromised the effectiveness of this drug. The mechanism of chloroquine resistance has yet to be elucidated. Resistance of Plasmodium falciparum to chloroquine has been associated with a decrease in chloroquine accumulation by parasitised-erythrocytes. Chloroquine has to cross several membranes including the plasma membrane before reaching the digestive vacuoles where it accumulates. This study aims at investigating the role of the plasmodial plasma membranes in accumulating chloroquine.

Methods: Strains of P. falciparum were cultured as described by Trager and Jensen. Trophozoites released by saponin treatment were purified from erythrocyte membranes using anti-erythrocyte antibodies fixed to polystyrene beads and biotynylated to facilitate their recovery with a magnetic system. To obtain the parasite plasma membranes in the form of vesicles, purified trophozoites were disrupted by nitrogen cavitation. Chloroquine accumulation capabilities of the plasma membranes were determined using tritiated chloroquine. 

Results: Membranes were isolated in a high enough yield to allow an investigation of their chloroquine accumulation properties. Parasite plasma membranes isolated from two chloroquine-sensitive strains accumulated significantly more chloroquine than those isolated from two of the three chloroquine-resistant strains tested. Agents known to reverse chloroquine resistance by increasing chloroquine accumulation in parasitised erythrocytes did not affect chloroquine accumulation.
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Conclusions: 1) An innovative method for the isolation of Plasmodium falciparum plasma membrane was developed. 2) Plasma membrane does not appear to be involved in determining the global level of chloroquine accumulation in the parasite. 3) Chloroquine resistance reversal does not occur at the plasma membrane level.
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The Use of Antibiotics in Immobilized Form: A Controlled Drug Delivery System to Minimize the Risk of Drug Misuse/Misdose in Developing Countries.

El Enshasy, H.A.
Mubarak City for Scientific Research, Alexandria, Egypt.
Over the past 50 years, substantial research in the human health arena has been focused on the optimization of drug delivery. Immobilization is one of the important techniques in this area. Since the first use of immobilization technique for cells or enzymes in the mid 1970s, many progresses were achieved in this area. These include the development and design of new matrices according to the type of immobilized material and the process in which it used. Based on this type of research, nowadays, different approaches have been applied in the design of different drug delivery system (DDS) such as the use of pH-sensitive hydrogels, beads, microspheres, polymeric films and enteric coating materials, etc… The basic pharmacoeconomic principles underling the development and use of human control released drug delivery system include

· Improve clinical effectiveness.

· The relative efficiency of reduced dosing regimens.

· Relative saving in patient handling (e.g. nursing or out patient visit for repeat drug administration) and medical care (e.g. handling of adverse events or side effects). 

However, the use of antibiotic in DDS shows also great advantages for developing countries where the problems associated with the misuse and the misdose of this type of anti-infective is one of the major problems in medical sector. Therefore, different types of drug resistant microbes were developed during the last few years. The present work is to make more focusing on the recent development in the applications of different antibiotics in the controlled release form and how it could minimize the risk of antibiotic misuse. 
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Development of New Cultivation Strategy to Improve the Production of Natamycin and to Minimize the Risk of Antibiotic Degradation During Submerged Cultivation of Streptomyces natalensis.

EL-Enshasy, H.A.1; Farid, M.A.2; El-Diwany, A.I.2 and El-Sayed, E.A.3
1Mubarak City for Scientific Research, Alexandria, Egypt, 2National Research Centre, Cairo, Egypt, 3GBF, Braunschweig, Germany.

Background: Natamycin (Pimaricin) is a polyene antibiotic produced by Streptomyces natalensis in submerged culture. This antibiotic is characterized by a wide spectrum of antimicrobial activity for yeast, molds and protozoa. Therefore, natamycin has a wide range of applications ranging for the treatment of skin infection, oral candidiasis, vaginal candidiasis, bronchopulmonary infections and many systemic fungus infections. 

Methods: In the present work, factors affecting the production process such as medium composition, aeration and other factors were studied extensively. It has been shown that, addition of glucose in higher concentration than 20 g/l resulted in a significant decrease in cell growth and antibiotic production. On the other hand, after glucose limitation, significant decrease in cell growth due to cell lysis concomitant with significant decrease in antibiotic concentration due to degradation were observed in stirred tank bioreactor. Therefore, different feeding strategies of carbon source alone or in combination with other nutrients were designed. The maximal production was obtained in stirred tank bioreactor of about 7,2 g/l in fed-batch culture with glucose constant feeding rate of 0.5 g/l/h. 

Conclusion: 

Cultivation conditions as well as the concentration of nutrients are critical issues in the large scale production process of antibiotics. Keeping the glucose concentration within a certain limit is important. High glucose concentration resulted in catabolic repression which inhibits the production process. On the other hand, carbon source limitation resulted in lysis of the producer microorganism concomitant with antibiotic degradation.  
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Why has there been so little success in finding new high activity antimicrobial compounds from plants?
ELOFF JN

Programme for Phytomedicine, University of Pretoria, South Africa.

Background

A survey in 1984 found that at least 25% of prescriptions in the USA and Canada contain bioactive compounds derived from plants or modeled after plant natural products. There have been hundreds of publications on screening plant extracts for potent new antimicrobial compounds.  Yet there has been very little success in developing a product to enter the pharmaceutical market.

Based on our work in isolating anti-infective compounds from the Combretaceae we have identified the following possible explanations.

1. The agar diffusion bioassay method used by most scientists usually does not work well with plant extracts and there is little correlation between minimum inhibitory concentrations (MIC) values and inhibition zone diameter.

2. The extractants used frequently do not extract the antimicrobial compounds.

3. Many scientists have followed ethnobotanical leads, in our experience most antimicrobial compounds are non-polar, traditional societies do not have non-polar extractants available.  Scientists have therefore followed the wrong leads.

4. The evidence is growing that in many plant extracts there synergistic effects occur Isolating a single active compound frequently does not increase activity as much as can be expected.

5. It is difficult to compare results of different scientists because different strains are used for evaluation and there is no agreement on what constitutes an active extract.  Many small laboratories start screening plants for especially antibacterial activity and consider MIC values of 5mg/mL as proof of antibacterial activity.

6. In many cases promising data is not followed up because it requires specialized expertise.

All of these aspects will be illustrated from our results in screening and isolating antibacterial and antifungal compounds from Combretum and Terminalia species in South Africa.

Results

By applying methods that we have developed for extraction and bioassay and by screening plants on a random base we have found that crude leaf extracts of several plants had MIC values as low as 20-40 μg/mL towards e.g. Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli and Enterococcus faecalis, Candida albicans, Cryptococcus neoformans and Mycobacterium smegmatis. 

Conclusion
By applying the methods we have used and screening plants widely the chance of identifying new magic bullets from plants may be increased.
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Invention of a novel oral antimetabolite named TAS-102 by biochemical modulation of trifluorothymidine (FTD) with newly synthesized thymidine phosphorylase inhibitor (TPI).

EMURA T, YOKOGAWA T, KITAZATO K, FUKUSHIMA M, TERADA T
Hanno Research Center, Taiho Pharmaceutical Co., Ltd., Saitama, Japan.

Background: Trifluorothymidine (FTD) is a thymidine analog that exhibits an antitumor activity through its inhibition of thymidylate synthase and its incorporation into DNA. Therefore, the incorporation of FTD into DNA is expected to be an important factor, discriminating it from 5-fluorouracil (5-FU) showing the TS inhibitory activity as their main mechanism of action.  However, FTD is rapidly hydrolyzed to an inactive form by thymidine phosphorylase (TP). We attempted to augment the antitumor activity of FTD by combining it with a potent and reversible inhibitor of TP, 5-chloro-6- (2-imino-propyrrolidin-1-yl) methyl-2, 4(1H, 3H)-pyrimidine dione hydrochloride (TPI) in human tumor xenografts with a low sensitivity to 5-FU. Results: The optimum ratio of TPI to FTD was determined by measuring the maximum plasma level of FTD after oral administration and the antitumor effect of FTD on human tumor xenografts in mice. The optimum ratio of FTD to TPI was 1 M: 0.5 M, enabling a high antitumor activity and a low toxicity. This formulation of FTD plus TPI has been named TAS-102. To assess a clinically more effective regimen protocol, the intracellular metabolism and the incorporation of FTD into DNA were investigated using human cancer cell line in vitro and in vivo. FTD was the most efficiently incorporated into DNA after treatment with a several-micro molar level of FTD for around 8 hours. Although, growth inhibition effect of FdUrd which is TS inhibitor, decreased by post-addition of dThd but not FTD, suggesting the contribution of FTD’s DNA incorporation. Furthermore, the divided dosing schedule enhance the incorporation into DNA and resulted in the enhancement of the antitumor effects of TAS-102 without any additional side effects in human cancer xenografts model.

Conclusions: Our finding suggested that TAS-102 is expected to be a promising candidate for the treatment of advanced and low sensitivity to 5-FU cancer.
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Ploidy cycles in tumours: A reproductive pathway?
ERENPREISA JE1, CRAGG MS2, IVANOV A1,2, KALEJS M1, LIEBE B3, SCHERTHAN H3, ILLIDGE TM3

1Latvian University Biomedical Research and Study Centre, Riga, Latvia; 2Cancer Science Division, Southampton University, United Kingdom; 3MPI for Molecular Genetics, Berlin, Germany.

Background: Endopolyploidy is known as a typical feature of tumour progression or transient response to genotoxic damage characteristic for the most malignant p53–function-deficient tumours with poor treatment prognosis. Ploidy cycles (polyploidisation followed by somatic reduction) are an evolutionary part of a life-cycle of several assexual protist taxons, which preceded and, evidently, gave rise to the sexual ploidy cycle, meiosis. In the present study we tried to elucidate the existence of tumour somatic ploidy cycle and find its possible common features with meiosis. Methods: In the post-irradiation (one dose 10 Gy) time course, cell-cycle DNA cytometry, RT-PCR, Western-blot and immunofluorescence, FISH, and clonogenic assay were applied on three lymphoma cell cultures. DNA repair by homologous recombination, efficiency and topology of repair, and its relationship to apoptosis were studied by immunofluorescence methods with corresponding markers (g-H2AX, Rad 51/52,  annexin V, TUNEL) and by comet assay.

Results: After severe genotoxic insult, a considerable proportion of endopolyploid cells appear, some survive on the second week and undergo endomitosis. Endomitotic sister chromatids form centromeric cohesions. Endopolyploid cells undergo efficient DNA repair by homologous recombination, display resistance to apoptotic death, and segregate later into secondary diploid cells.  About 10% of endopolyploids show the loop-type of the chromosome arrangement with telomeric end at the nuclear envelope, similar to meiotic leptotene. Trancriptional activation of two principal meiotic genes, MOS  and cohesin Rec8, was rinduced in the post-irradiation time-course. Mos inhibitor through MEK-MAPK pathway U0126 prevented polyploidy and reduced survival of irradiated mt-p53 cells. Wt-p53 cell line did not show prominent endopolyploidy, activation of meiotic genes, and survival. Conclusions: 1) p53-deficient lymphoblastoid tumour cells challenged by severe  genotoxic  damage can induce ploidy cycles. 2) This program is linked to endomitosis and DNA repair by homologous recombination and involves induction of meiotic genes, MOS and Rec8, providing tumour survival.
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In vitro Pharmacodynamic Evaluation of Anti-viral Medicinal Plants using a Vector-based Assay Technique.

ESIMONE CO1, GRUNWALD T1, WILDNER O1, NCHINDA G1, TIPPLER B1, PROKSCH  P2 and UEBERLA K2.
1Department of Medical and Molecular Virology,Ruhr-University, Bochum, Germany; 2Department of Pharmaceutical Biology, Heinrich-Heine University, Duesseldorf, Germany.

Background: Medicinal plants, because of their often multiple mechanisms of action, minimal side effects, low potentials to cause resistance and low cost, are increasingly being projected as suitable alternative sources of antiviral agents. The development of a suitable in vitro Pharmacodynamic screening technique will contribute immensely in rapidly screening for potential bioactive plants and also in the  standardisation and/or Pharmacokinetic-Pharmacodynamic profiling of the bioactive components.  Method: Recombinant  viral vectors ( a lentiviral vector based on the simian immunodeficiency virus and an adenoviral vector based on the human adenovirus type 5) expressing the firefly luciferase gene were constructed and the inhibitory effect of various concentrations of plant extracts against viral vector infectivity were evaluated in HeLa cells by measuring the changes in Luciferase activity (luminometrically). Cytotoxicity of the extracts were evaluated in parallel on HeLa cells stably expressing luciferase. Result: Amongst the 15 extracts screened, only the methanol (ME) and the Ethylacetate (ET) fractions of the lichen, Ramalina farinacea (RF) specifically  reduced lentiviral and adenoviral infectivity, with the activity of ET>ME. Further chromatographic fractionation of ET into 4 fractions (ET1-ET4) revealed only ET4 to be selectively anti-viral.Kinetic studies revealed that the active fractions act at different time points of the lentiviral vector infection cycle,with the activity at -30mins>60mins>120mins.

Conclusion:1) The vector-based assay is a suitable (rapid, safe, selective and reproducible) pharmacodynamic evaluation technique for anti-viral compounds.2)The ET fraction of RF contains specific anti-lentiviral and anti-adenoviral principles. 3)The anti-lentiviral activity may involve more than one step in the viral infection cycle.
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Diagnostic Value of Silver Nitrate Staining for Nucleolar Organizer Regions (NORs) in Selected Head and Neck Tumors.

Eslami B1, Rahimi F1, Rahimi H2, Moradzadeh Khiavi M3, Tahernia R2
1Shahid Behesti University of Medical Sciences, Tehran, Iran, 2Iran Center for Dental Research, Tehran, Iran, 3Tabriz University of Medical Sciences, Tabriz, Iran.

Background: The alarming rise in the incidence of cancer in the past decades has led physicians to use a multitude of methods to identify neoplasms and precancerous lesions. Silver nitrate staining of nuclear organizing regions is one of these methods. The present study aimed to assess the usefulness of this method as quantitative criteria in the diagnosis of selected head and neck tumors

Methods: In this descriptive cross-sectional study, we used the silver nitrate staining technique which was applied by Ploton et al, on 195 paraffin blocks collected from 85 patients from the archives of Taleghani hospital (Tehran, Iran). The samples consisted of 21 Squamous Cell Carcinoma (SCC) of larynx and 28 SCC of oral mucosa and their surrounding normal and dysplastic tissues, including 36 samples of most common salivary gland tumors consisted of 12 pleomorphic adenoma, 12 mucoepidermiod carcinoma and 12 adenoid cystic carcinoma with their surrounding normal salivary gland tissues. 100 cells of various regions for each type of tissue samples were counted by a pathologist using a light microscope with X1000 magnification. The non-parametric Mann-Whitney U-test was then performed to analyze the data. 

Results: The statistical analyses showed a significant difference in the number of AgNORs dots between oral and laryngeal Squamous Cell Carcinoma with dysplastic and normal surrounding tissues (P<0.001). Also, this difference was seen between mucoepidermoid carcinoma and adenoid cystic carcinoma with pleomorphic adenoma and normal salivary gland tissue (P<0.001). There is also a significant difference between the number of AgNORs dots in the malignant salivary gland tumors and mucosal Squamous Cell Carcinoma (P<0.001). 

Conclusions: 

1. The silver nitrate staining for Nucleolar Organizer Regions (NORs) is a useful method for diagnosis of malignant and dysplastic mucosal lesions and also malignant and benign salivary gland tumors. 

2. The Squamous Cell Carcinoma of mucosa has a higher nuclear activity comparing to malignant salivary gland tumors.
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Strategies for Containment of Antibiotic Resistance in Developing Countries – Lessons from South Africa.
ESSACK, SY
University of KwaZulu-Natal, Durban, South Africa.

Background:  A multi-centre surveillance study undertaken in 16 hospitals at 3 levels of health care (district, regional, tertiary – a  system of referral with services ranging progressively from general medical services in district hospitals to highly specialised care in tertiary) evaluated the appropriateness of national standard treatment guidelines (STGs) for infections within the public health care system in Kwazulu-Natal, in the context of antibiotic resistance concluding that resistance profiles amongst bacteria vary too much to allow a national antibiotic policy as proposed in the STGs.  Results:  While the study clearly established the prevalence of high levels of resistance in certain hospitals, the data was not correlated with clinical outcome, nor did it inform potential strategies.  Resistance may emerge by selection pressure but is perpetuated by diverse risk factors and maintained within environments as a result of poor infection control.  Population-specific drug pharmacokinetics and pharmacodynamics also play a role.   Conclusions:  1) The manner of antimicrobial use (overuse/indiscriminate use in developed vs. underuse/misuse in developing countries) associated with resistance must be established for appropriate intervention in terms of the development of or amendment to standard treatment guidelines and essential drugs lists adopted within national drug policies in developing countries, rational drug use, a reduction in use and dosing regimens based on population-specific pharmacokinetics and pharmacodynamics.  2) Risk factors unique to communities (poverty, HIV) and hospitals (length of stay, ward type, invasive procedures etc.) must be determined and due vigilance exercised in patients exhibiting classical risk factors for the acquisition of or colonisation with resistant pathogens. 3) Hygiene and sanitation (in communities) and infection control (in hospitals) status must be determined and interventions initiated to prevent the spread of resistance.  4) Pharmacokinetics and pharmacodynamics specific to diverse populations must be devised to optimise antimicrobial therapy.  5) Developing countries have unique needs in the antimicrobial resistance arena, needs to be addressed in the context of severe financial, human resources and technological challenges. 
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Standard Treatment Guidelines and Antibiotic Resistance in South Africa.

ESSACK, SY1, CONNOLLY C, 2 STURM, A.W.1

University of KwaZulu-Natal, 2Medical Research Council, Durban, South Africa.

Background: Nationally-devised standard treatment guidelines (STGs) for infections were evaluated in the context of antibiotic resistance within the public health care system in Kwazulu-Natal. Methods:  A multi-centre surveillance study was undertaken in 16 hospitals at 3 progressive levels of health care (district, regional, tertiary) where each hospital submitted 100 consecutive, non-repetitive isolates that were judged in the laboratory to be of potential clinical significance.  Isolates were identified and susceptibility testing was undertaken by the Kirby Bauer disc diffusion method with minimum inhibitory concentrations (MICs) extrapolated on an automated reading system.  Isolates were grouped according to their natural resistance profiles and mean percentage susceptibility and standard deviation to each antibiotic were stratified per hospital level.  Antibiotic use data was expressed as the number of daily divided doses (DDD) per 1000 patient-days.  Results:  There was a general trend among the 1270 isolates of highest susceptibility in district hospitals followed by regional and then tertiary hospitals consistent with the referral system where health conditions become increasingly severe/complex requiring greater antibiotic use and broader spectrum agents at progressive hospital levels with statistical significance evident where sample numbers were relatively large.  Trend variations were attributed to qualitative and quantitative differences in antibiotic use.  Three percent of the total number of isolates was susceptible to all antibiotics tested and 6% resistant to a single agent only.  The remaining 91 % showed acquired resistance to more than one drug.  The standard deviation ranged from 2-55%.

Conclusions:   1) Resistance profiles amongst bacteria vary too much to allow a national antibiotic policy as proposed in the STGs. Rather, such guidelines should be directed to specific profiles found in different regions and at different levels of health care. 2) Regular surveillance to adjust such guidelines is essential. 3) While antibiotic use varied as much, a statistically significant correlation between use and resistance could not be established implying that the effect of selection pressure was obscured by other resistance determinants apparent in public hospitals in poor resource settings.  
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The Importance of Pharmacokinetic/Pharmacodynamic (PK/PD) Knowledge Discovery in the Development of Antiinfective Agents.

Ette EI(, Chu H-M(, Ajayi FO2.
(Vertex Pharmaceuticals, Cambridge, MA.,  U.S.A., 2Proctor and Gamble, Pharmaceuticals Division, Cincinnati, OH., U.S.A.

Background: PK/PD knowledge discovery is the nontrivial process of identifying valid, novel, potentially useful, and ultimately understandable patterns in data by characterizing data structure by means of a model (Ette et al., 2001). The choice of PD variables to describe antiinfective treatment outcome has been based on empiricism, in most cases. Also, dosage recommendations for renally eliminated antiinfectives have been based on the categorization of renal function rather than on a global analysis of clinical trial data. The purpose of this investigation was to develop an approach for characterizing antiinfective treatment outcome, and dosing recommendations using the PK/PD knowledge discovery paradigm. Methods: The study was performed in two parts: (1) Clinical trial data from 117 treated with a quinolone antiinfective under development were subjected to graphical and percentile analyses, and population modeling approaches (tree based modeling, generalized additive modeling, and logistic regression) to determine the PK and PD variable(s) predictive of clinical outcome. The PK and PD variables were Cmax, AUC, AUIC, time above MIC, and Cmax/MIC ratio. (2) PK data from 138 subjects with varying renal function [using creatinine clearance (CLCR)] treated with an antiinfective under development was subjected to PK/PD knowledge discovery (a combination of graphical analysis, exploratory modeling, and nonlinear mixed effect analysis) to determine how the drug should be dosed. Results: (1) MIC was discovered to be the primary determinant of clinical outcome followed by AUC. (2) Two distinct subpopulations, based on drug clearance (CL), requiring different dosing recommendations were characterized. Subpopulation I: CL1 (L/h) = 1.0 (20.0%) + 0.25 (44.0%) * CLCR and subpopulation II: CL2 (L/h) = 1.0 (20.0%) * 0.27 (35.0%) + 0.25 (44.0%) * 4.43 (45.0%) * CLCR. The data in parenthesis represent the percent relative standard error, a measure of precision associated with the estimation of the parameters.  Conclusions: Application of PK/PD knowledge discovery resulted in (1): a rational and better characterization of antiinfective therapeutic outcome than empiricism, and (2) optimal dosing recommendations.
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Structure Genomic of Pathogenic Protozoa.

Erkang Fan
Biomolecular Structure Center, Department of Biochemistry, University of Washington, Seattle, WA, USA.

Background: Malaria, Leishmaniasis, Sleeping Sickness and Chagas' Diseases are some of the terrible parasitic diseases that threaten large populations in the world. Genome-wide structure determination of proteins from the related parasites (Plasmodium falciparum, Leishmania spp., Trypanosoma brucei, and T. cruzi) will offer opportunities for the development of new drugs to treat these diseases. Methods: High-throughput structure determination pipeline has been established in the Structure Genomics of Pathogenic Protozoa (SGPP) consortium. This includes: a) Target selection; b) Protein expression and purification; c) Crystal growth and optimization; d) X-ray diffraction data collection; and e) Structure determination. A central informatics unit tracks and updates all activities in the pipeline. Results: So far, we have performed gene selection of over 13,000 soluble protein targets and more 900 membrane protein targets. Cloning was performed for ~5,000 unique soluble targets. More than 1,000 expressions of unique targets gave soluble protein and over 600 constructs for 350 targets were purified.  Membrane protein expression was attempted for 160 ORFs and 20 were observed to have high level expression in E. coli. One membrane protein was purified for crystallization trials. More than 650,000 wells were set up for initial crystallization experiments, which produced about 4 million images. Optimization process was carried out with more than 150,000 wells and over 2 million images.  To date, we obtained crystals for about 50 unique targets, and about 20 structures of proteins from plasmodium or trypanosomatids have been solved. Conclusions: Structure genomics effort can produce large number of high purity protein samples and high-resolution X-ray structures from the plasmodium and trypanosomatid parasites. The results may provide both hints for functional assessment of hypothetical proteins, as well as structural information to guide potential inhibitor design.
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Susceptibilities of UrinaryTract Isolates of Extended-Spectrum (ESBL) and AmpC-Type (AmpC) β-Lactamase-Producing Escherichia coli (E. coli) against Six First-line Oral Antibiotics Commonly Used for Community-Acquired Urinary Tract Infections (UTIs).

FARHAT SE1, BROWN S2, NOORPOUR L1, JAMIESON F2, SIMOR AE1,3,4
1Alpha Laboratories Inc., Toronto, ON, Canada; 2Public Health Laboratory, Ministry of Health and Long-Term Care, Toronto, ON, Canada; 3Sunnybrook & Women’s College Health Sciences Centre, Toronto, ON, Canada; 4University of Toronto, Toronto, ON, Canada.
Background: Serious infections due to organisms harbouring broad-spectrum β-lactamases, such as ESBL and/or AmpC β-lactamases, have been reported worldwide with significant morbidity and mortality. We conducted a retrospective study to assess susceptibility profiles of ESBL- and/or AmpC-producing E. coli strains among nonhospitalized patients. Methods: Over a 2 year period, all isolates of E. coli, Klebsiella pneumoniae, and K. oxytoca isolated from nonhospitalized patients were screened for ESBL production, followed by confirmatory testing if warranted, in accordance with NCCLS guidelines.The in vitro antimicrobial susceptibility profiles of ESBL- or AmpC-producing organisms were analyzed for six oral antimicrobials commonly used for UTIs, including ampicillin (AMP), cephalothin (CF), ciprofloxacin (CIP), norfloxacin (NOR), trimethoprim-sulfamethoxazole (TMP/SMX), and nitrofurantoin (F/M). Results: A total of 81 urinary isolates were confirmed as ESBL- or AmpC-producing organisms, all E. coli. Of these 81 isolates, 81 (100%) were resistant to AMP and CF; 31 (38%) were resistant to CIP and NOR; 25 (31%) were resistant to TMP/SMX; and 2 (2.5%) were resistant to F/M. F/M was significantly more active in vitro than the other antimicrobials tested (P = 0.04). Conclusion: Due to its high in vitro activity, nitrofurantoin may be a good option for the empiric treatment of uncomplicated lower UTIs caused by ESBL- or AmpC-producing E. coli.
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First Line Helicobacter pylori Therapy – are Commonly Used Regimens the Most Appropriate Ones? A Review.

FARUP PG 

Unit for Applied Clinical Research, Norwegian University of Science and Technology, Trondheim, and Innlandet Hospital HF, Gjøvik, Norway.

Background: Eradication of Helicobacter pylori (Hp) has completely changed the treatment of peptic ulcer disease. A combination of three or more drugs is mandatory for a successful outcome. Triple therapy with a proton pump inhibitor (PPI), clarithromycin (C) and metronidazole (M) or amoxicillin (A) for 7 days are widely recommended and are the most frequently used regimens. Due to a rising prevalence of drug-resistant Hp infections, these regimens are losing their efficacy. The selection of the most appropriate first line eradication regimen is critical for preventing treatment failure and emergence of resistant strains.

Drug resistance: Hp resistance to C and M have been increasing. In some communities pre-treatment resistance to C and M have been reported in 15% and 40-70% respectively. The problem of resistance might in part be overcome by using antibiotics like A and tetracycline (T), the prevalence of resistance to these drugs are less than 1% and 4% respectively, or by combining antibiotics with bismuth (B) instead of or in addition to PPI. Ranitidine bismuth citrate (RBC) has in in-vitro studies been shown to reduce the problem of Hp resistance to C and M.

Clinical trials: Standard triple therapy with PPI-C-M has reduced effect in patients with C and M resistant Hp strains. PPI-C-A regimens seem to be superior to PPI-C-M in patients with M resistant strains but are probably less effective in those with susceptible strains, and are more expensive and burdened with allergies. Although T resistance is rare, this drug does not have an optimal effect on Hp eradication and seems more effective in combination with B than PPI. RBC has in clinical trials been shown to partly overcome the C and M resistance. Direct comparisons between RBC and PPI triple therapies indicate superiority of RBC-regimens in unselected patients, and quadruple therapies with B, acid secretion inhibitors and antibiotics are also highly effective as fist line therapy.

Conclusions: RBC based triple regimens and B based quadruple regimens seem preferable to PPI based triple therapy as first line therapy for unselected patients. These regimens might be used without prior susceptibility testing, they have few side-effects and seem to be cost-effective.
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Molecular Mechanism of Resistance to Ampicillin among Isolates of Enterococcus faecium Recovered from Patients in Tehran, Iran.

FEIZABADI MM1, SHAYEGH MM 1, ASADI S2, GHARAVI S1 and ALIABADI K3
1Alzahra University1, Tehran, Iran; 2Labbafinejad Hospital2 Tehran, Iran; 3National Research Center for Genetic Enginerring and Biotechnology, Tehran, Iran.

Background: 

Betalactam antibiotics including ampicillin are being used in combination therapy with gentamicin to treat the infections with enterococci. The rate of resistance to both groups of antibiotics has increased in recent years at Tehran Hospitals.  The aims of the current study was to determine the minimum inhibitory concentrations (MIC) of ampicillin against isolates of E. faecium, to screen the resistant isolates for any changes in their penicillin binding protein5 (PBP5) and to detect possible mutation at nucleotides sequences of PBP5 genes among resistant isolates. 

Methods: 

out of 300 isolates of enterococci, 54 were identified as E. faecium. The minimum inhibitory concentrations of ampicillin against these isolates were determined using macrobroth dilution assays. The membrane proteins from these isolates were mixed with biotinylated ampicillin, fractionated by SDS-PAGE and subsequently blotted to PVDF membranes. The streptavidin conjugated with peroxidase was used to detect the signals.
The primers PBP5F (GAC AAA CGG GAT CTC ACAA) and PBP5R (CGC TGT ACC AGT TTT CGC) were designed to amplify a 670bp fragment within the C-terminal of  PBP5 and  the amplicons were sequenced. 

Results:

44% of isolates were highly resistant (MIC>64 μg/ml) and 22% were susceptible (MIC<16 μg/ml) to ampicillin. The remaining isolates (n=18; 33%) were moderately resistant (16-64 μg/ml).  There was a correlation between the increase in the amount of PBP5 and 1(MIC( 32 μg/ml.  No increases in PBP5 was found when the MIC was (64. Sequence analysis of PBP5 gene at C-terminal showed that substitution A(T at position 485 was the major change in high level resistant isolates. Other mutations that occurred in a close area to catalytic center were Q461( K, A499(T and V586(L. 

Conclusion: 

The prevalence of ampicillin resistant isolates of E. faecium in Tehran hospitals is high. There should be at least two mechanisms for resistance to this antibioic. The second one, A(T changes at position 485, is more important and resemble to the reports from other part of the world. However heterogeneity without any effect on the drug susceptibility was also observed in the sequences of PBP5 gene of epidemiologically unrelated isolates.
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Nanoparticles of Biodegradable Polymers for Cancer Chemotherapy.

FENG SS
Department of Chemical & Biomolecular Engineering and Department of Bioengineering, National University of Singapore.

Background: Cancer is a leading cause of deaths. Chemotherapy is one of the most effective treatments available for cancer. The present status of chemotherapy is far from being satisfactory. Its efficacy is limited and patients have to suffer from severe side effects. Nanoparticles of biodegradable polymers may provide an ideal solution for the problems encountered in the current regime of chemotherapy and promote a new concept of chemotherapy, which may include sustained, controlled and targeted chemotherapy; individual chemotherapy; chemotherapy across various physiological drug barriers such the gastrointestinal (GI) barrier for oral chemotherapy and the blood-brain barrier for treatment of brain tumors and other central nerve system (CNS) diseases; and eventually, chemotherapy at home. 

Methods: The present research proposes a novel formulation for fabrication of oly(lactic-co-glycolic acid) (PLGA) nanoparticles by a modified solvent extraction/evaporation technique. Paclitaxel was used as a prototype drug due to its excellent efficacy against a wide spectrum of cancers and its great commercial success as one of the best sellers among various antineoplastic agents. Natural emulsifiers such as phospholipids, cholesterol and vitamin E TPGS are creatively applied against chemical emulsifiers such as polyvinyl alcohol (PVA) to achieve high drug encapsulation efficiency, desired drug released kinetics, high cell uptake, and high cytotoxicity. The nanoparticles composed of various recipes and manufactured under various conditions were characterized by laser light scattering (LLS) for size and size distribution, scanning electron microscopy (SEM) and atomic force microscopy (AFM) for morphological properties, X-ray photoelectron spectroscopy (XPS) and Fourier Transformation Infrared Spectroscopy (FTIR) for surface chemistry, zeta-potential for surface charge, and differential scanning calorimetry (DSC) for the thermogram properties. The drug encapsulation efficiency and the drug release kinetics under in vitro conditions were measured by high performance liquid chromatography (HPLC). 

Results: It was found that natural emulsifiers have great advantages for nanoparticle formulation of anticancer drugs over the traditional macromolecular emulsifiers such as poly(vinyl alcohol) (PVA). Nanoparticles of desired size and narrow size distribution can be obtained. The drug encapsulation efficiency can be achieved as high as 100 %. The released kinetics can be made under control. The HT-29 cancer cell line experiment showed that the cancer cell mortality caused by the drug in such a nanoparticle formulation could be more than 18 times higher after 24 hour incubation than that caused by the free drug under similar conditions. 

Conclusions: Nanoparticles of biodegradables, which are emulsified by natural emulsifiers, may have great advatages against the free drugs for cancer chemotharpy.

	152
Kit for Instant Tc-99m Labeling of the Antimicrobial Peptide Ubiquicidin 29-41: A Specific Radiopharmaceutical for Bacterial Infection Imaging.

FERRO-FLORES G1, ARTEAGA-MURPHY C2, PALOMARES-RODRIGUEZ P1, MELENDEZ-ALAFORT L3, PEDRAZA-LOPEZ M2
1Instituto Nacional de Investigaciones Nucleares, Ocoyoacac, México; 2Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, DF, México; 3Universidad Autónoma del Estado de México, México.

Background: Radiolabeled antimicrobial peptides have been proposed as technetium‑99m radiopharmaceuticals to distinguish bacterial infections from sterile inflammatory processes by a nuclear medicine procedure. Ubiquicidin 29-41 fragment (UBI) is a cationic antimicrobial peptide (MW 1.69 kDa) with the amino acid sequence Thr-Gly-Arg-Ala-Lys-Arg-Arg-Met-Gln-Tyr-Asn-Arg-Arg. The aim of this study was to develop an instant kit formulation for the preparation of 99mTc-UBI 29-41 in high radiochemical yields and to evaluate its use as an infection imaging agent in humans. Methods: A factorial experimental design of three factors and mixed levels was used for the development of the radiopharmaceutical kit formulation. The components were selected to produce a direct 99mTc labeling. Presumably 99mTc is attached to the amine groups of Lys and Arg7 in the complex. Radiochemical purity was evaluated by reverse radio-HPLC, ITLC-SG and Sep-Pak C-18 cartridge. Lyophilized kits were reconstituted at the hospital under aseptic conditions with sterile and apyrogenic Na99mTcO4 solution obtained from a 99Mo/99mTc Generator. 99mTc-UBI 29-41 (185 MBq) was administered to 10 patients with bacterial infections confirmed by biopsy. Whole body images were acquired 1-2 h after radiopharmaceutical administration with a dual head gamma camera (MultiSPECT II; Siemens). Results: The final kit consisted  of two vials, a lyophilized one containing 25 µg of UBI 29-41 peptide and 10 µg of stannous chloride and another with 30 µL of 0.1 M sodium hydroxide. Kits have shown stability at 4°C for 6 months. 99mTc-UBI 29-41 obtained from the lyophilized kit had a radiochemical purity > 97 % and high stability in human serum. Images showed minimal accumulation in non-target tissues with an average target/non-target ratio of 2.2 ± 0.7 in positive infection lesions at 2 h. Conclusions: 99mTc‑UBI 29-41 easily prepared by a direct method from a kit formulation has adequate biokinetic properties and can be used to detect infection foci in humans.
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Novel Options of Anti-malarials Based on Sphingolipid Metabolism and Ceramide Cytotoxic Activity.
Flescher E1, Pankova-Kholmyansky I2
1Tel Aviv University, Tel Aviv, Israel; 2Weizmann Institute of Science, Rehovot, Israel.

Sphingolipids are a group of lipids that contain a long chain base backbone, an amide-linked fatty acid and a polar head group. In mammalian cells, sphingolipid metabolism is a dynamic process, and ceramide, a sphingolipid metabolite and a second messenger, is involved in stress responses leading to apoptotic cell death. Ceramide can be generated by multiple physiological pathways, such as sphingomyelin (SM) hydrolysis via sphingomyelinase (SMase), and de novo synthesis involving ceramide synthase. P. falciparum development is accompanied by an increase of the phospholipid content of the infected erythrocyte. Exogenously added ceramide converted to SM in infected, but not in uninfected erythrocytes, suggesting the existence of parasite SM synthase. Intraerythrocytic stages of the parasite synthesized sphingolipids and glycosphingolipids de novo using serine and glucosamine as precursors. These data imply de novo synthesis of ceramide occurs in P. falciparum. A plasmodial glucosylceramide synthase (GS) can glycosylate dihydroceramide. The activities of SM synthase and GS synthase could be inhibited in vitro with low concentrations of d,l-threo-phenyl-2-palmitoylamino-3-morpholino-1-propanol (PPMP). When PPMP was added to parasite cultures, a correlation between arrest of parasite growth and inhibition of these enzymatic activities was observed. Recently, it has been demonstrated that P. falciparum infected erythrocytes exhibit the activity of neutral SMase. We demonstrated that ceramide has a malaricidal effect and that P. falciparum expresses the activities of both neutral and acid SMase. Furthermore, the anti-malarials artemisinin and mefloquine induce the generation of ceramide via SMase, thereby bringing about the growth inhibition of P. falciparum parasites. Finally, ceramide–induced inhibition of P. falciparum growth is mediated by a decrease in parasite glutathione levels. Conclusions: sphingolipid metabolism in P. falciparum has at least two therapeutically-relevant facets: 1. Inhibition of SM and/or glucosylceramide synthesis presents a plausible drug target; 2. Ceramide, a product of SM hydrolysis, may become the basis for a new class of anti-malarials.
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Plant Jasmonates – A Novel Class of Anti-Cancer Molecules.
FLESCHER E
Tel Aviv University, Tel Aviv, Israel.

Background: Salicylate (of which aspirin is a derivative) can suppress the proliferation of cancer cells. Since salicylate is a plant stress hormone, we evaluated the potential anti-cancer effects of other plant stress hormones. Methods: Cell death was evaluated by trypan blue exclusion and XTT assays, as well as by the PI/annexin assay for determination of necrosis and apoptosis. Mitochondrial perturbation assays included membrane depolarization by FACS, swelling by spectrophotometry and cytochrome C release by Western blotting. In vivo studies involved an i.p. model of T lymphoma in C57Bl mice, and treatment p.o. Leukemic cells in chronic lymphocytic leukemia (CLL) patients were determined by FACS analysis of the CD5 and CD19 markers. Results: Our findings indicate that several of these plant-derived molecules exhibit very strong anti-cancer effects. These molecules (derivatives of jasmonic acid) have never been studied in any system of animal cells. Our findings suggest that jasmonates kill cancer cells (including leukemia, lymphoma, breast, colon, lung, prostate, liver and pancreas cancer cell lines, as well as fresh leukemic cells derived from CLL patients) via both apoptotic and necrotic mechanisms. Furthermore, these effects are cancer-selective. When lymphocytes from the blood of a CLL patient were exposed to methyl jasmonate, only the leukemic cells were killed while the normal cells were spared. In addition, methyl jasmonate acts in vivo. It increased significantly the survival of lymphoma-bearing mice. Jasmonate cytotoxicity is mediated via mitochondrial perturbation. Indeed, jasmonates interact directly with mitochondria. This endows jasmonates with the ability to kill cancer cells that are resistant to many chemotherapeutic drugs, because drug resistance is mediated many times at the pre-mitochondrial level. Accordingly, jasmonates can kill cancer cells expressing mutated p53, an abnormality common to about half of human tumors and responsible for drug resistance. Of note, the selectivity of jasmonates towards neoplastic cells is exhibited at the mitochondrial level, i.e., mitochondria purified from cancer cells (but not from normal cells) released cytochrome C in response to treatment with jasmonate. We recently synthesized novel jasmonate derivatives with superior anti-cancer activity. Conclusion: Our findings form the basis for the development of jasmonates as a new group of anti-cancer agents.
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S100A6 and CacyBP/SIP – Two Proteins Identified in Ehrlich Ascites Tumor Cells Potentially Involved in Degradation of β-Catenin.
FILIPEK A
Nencki Institute of Experimental Biology, Warsaw, Poland.

S100A6 (calcyclin) is a calcium binding protein belonging to the S100 family. Its gene (2A9) was originally identified by Hirschhorn et al. (1984) in hamster kidney cells stimulated by serum but the protein was first identified and purified in our laboratory from Ehrlich ascites tumor cells (Kuznicki and Filipek, 1987; Kuznicki et al., 1989). Later, S100A6 was found in other cells mainly in fibroblasts and epithelial cells (Kuznicki et al., 1992). High expression of S100A6 is seen in tumor cells, particularly in these which have metastatic ability (Weterman et al., 1992). S100A6, similarly to the best known calcium binding protein, calmodulin, changes its conformation upon binding of calcium ions and in this state is able to interact with target proteins. The search for Ca2+-dependent target of S100A6 allowed us to identify in Ehrlich ascites tumor cells, a protein which we named p30 (Filipek and Wojda, 1996). We purified this protein and performed a partial amino acid sequence analysis. The protein appeared to be a novel one, since the sequence had no homology to any other known protein. Using oligonucleotides designed on the basis of the protein sequence we screened the mouse brain cDNA library and isolated a full gene encoding p30, which we later called CacyBP (Filipek and Kuznicki, 1998). Recombinant CacyBP purified from E. coli was shown to bind S100A6 in a physiological range of calcium concentration. We also prepared polyclonal antibodies against this protein and found that it is highly expressed in brain tissue (Jastrzebska et al., 2000). In 2001, Matsuzawa and Reed showed that human ortholog of mouse CacyBP called SIP (Siah-1 Interacting Protein; thus the present name of CacyBP is CacyBP/SIP) might be a component of a novel ubiquitinating complex responsible for degradation of β-catenin. Since we showed by co-immunoprecipitation assay that  CacyBP/SIP interacts with S100A6 from Ehrlich ascites tumor cells and with S100B from brain tissue (Filipek et al., 2002), we suggest that, at least, some S100 proteins might also be involved in ubiquitination and degradation of β-catenin.
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Antitumour Activity of Cyanidin-3-O-(-Glucopyranoside: Effects on Human Transformed and Non-Transformed Cell Lines.

FIMOGNARI C1, BERTI F1, NÜSSE M2, CANTELLI-FORTI G1, HRELIA P1
1University of Bologna, Bologna, Italy; 2GSF-National Research Center for Environment and Health, Neuherberg, Germany.

Background: Many naturally occurring compounds have been identified as potential chemopreventive agents against cancer. Cyanidin-3-O-(-glucopyranoside (Cy-g), present in juice of pigmented oranges, has been reported as one of the most effective antioxidants. However, little is currently known regarding the cancer preventive potential of Cy-g apart from its antioxidant activity. Methods: We tested Cy-g on a human non-tumorigenic lymphoblastoid Jurkat T cell line and a tumorigenic HL-60 promyelocytic cell line. Moreover, to help elucidate whether the effects of Cy-g are specific for cancer cells, we tested Cy-g on freshly isolated, non-transformed human T lymphocytes. Cells were treated with Cy-g in the range 0-200 (g/ml. Cytodifferentiation was evaluated by microscope; apoptosis and levels of proteins involved in the modulation of cytodifferentiation and apoptosis were performed by flow cytometry. Results: Cy-g-induced apoptosis on both Jurkat and HL-60 cells (49.0% of apoptotic cells, P<0.01 with respect to controls, and 36.0% of apoptotic cells, P<0.01 with respect to controls, respectively). Moreover, treatment of HL-60 cells with Cy-g caused differentiation into macrophage-like cells and granulocytes. Jurkat treated cells showed a marked increase in p53 and bax protein levels (4- and 3.6-fold decrease with respect to the control, respectively), whereas bcl-2 and c-myc levels were substantially unchanged. The induction of apoptosis and cytodifferentiation in HL-60 cells involved different proteins, thus suggesting that the effects of Cy-g on apoptosis and cytodifferentiation induction are two distinct events. However, Cy-g was not selective towards leukemia cells, because it induced apoptosis also on non-transformed T lymphocytes. Conclusions: Although in vitro studies do not necessarily predict in vivo outcomes, our findings indicate that Cy-g possess some interesting biological properties that should encourage further investigation as regards its chemotherapeutic potential. 
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Is Prophylactic Administration of Antimicrobial Agents to Surgical Patients a Safe Procedure? The anesthesiologist’s point of view.

FODALE V, PRATICO’ C, LUCANTO T, SANTAMARIA LB.
University Hospital, Messina, Italy.

Prophylactic administration of antimicrobial agents to surgical patients has become standard practice to minimize the risk for postsurgical infections.1 For the great majority (93%), the first antibiotic dose is administered at time of induction of anaesthesia.2 Nevertheless, several problems are related to this practice. 1) The incidence of generalized reactions during anesthesia has been reported to range from 1 in 5000 to 1 in 25,000 cases with a mortality rate of up to 6%: antibiotics are one of the most common causes.3 2) Clinically important interactions are found between antimicrobials and drugs of anesthesia (i.e. interactions with neuromuscular blocking drugs enhance the induced block).4 3) During surgery, factors such as renal clearance, fluid administration and blood loss contribute to achieving drug concentrations below the minimum inhibitory concentration (MIC).1 4) There is no uniform agreement of the efficacy of antibiotic prophylaxis in all the surgery specialities5 and wound infection was detected in 1% of cases despite specific preventive antibiotic treatment.6 Antimicrobials for prophylaxis may offer no advantage in reducing infectious complications that are already extremely low and may, in fact, cause unfavorable selective processes on endogenous flora and untoward side effects.5 

Since this procedure is still a debated question involving medical, ethical, economic and legal issues,6 a targeted, non-standardized, antibiotic prophylaxis aimed at reducing potential risks for surgical patients is suggested.
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The Spread of Metallo--Lactamase producing Pseudomonas aeruginosa in Japanese Small Hospitals.
SHIGERU FUJIMURA1, TOSHIO SATO2, KEIKO SHIRAHATA2, YOSHIHISA NAKANO1, YUTAKA TOKUE3, AKIRA WATANABE3.

1Department of Microbiology, Miyagi University, Miyagi pref., Japan; 2Japan Microbiology Laboratories, Sendai, Japan; 3Institute Development Aging and Cancer, Tohoku University, Sendai, Japan.

Background: Metallo--lactamase (MBL) producing Pseudomonas aeruginosa demonstrate resistance to almost broad-spectrum -lactams, including carbapenems. Thus, MBL-producing P.aeruginosa has been a growing problem with current nosocomial infection. According to 1996-97 survey of MBL-producing P.aeruginosa in Japanese large generally hospitals, the isolation rate was 1.3 %. However, the survey for the small-scale hospitals is no reported. 

 Aim & Method: The aim of the present study was to investigate the detection rate of MBL in P.aeruginosa isolated from patients with small-scale- and large generally hospitals. A total of 389 P.aeruginosa strains were isolated from individual patients (age ranged 0-96 years) at 29 hospitals in 2003 in the Tohoku area of Japan. 201 and 188 P.aeruginosa strains were isolated from small- (<350 beds: including 5 clinics) and large generally hospitals (>500 beds), respectively. MICs were determined by the micro-dilution method in all strains. The antimicrobial agents tested were piperacillin, ceftazidime, sulbactam/cefoperazone, imipenem, meropenem, biapenem, panipenem, amikacin, and ciprofloxacin. Screening of MBL producers was tested by the SMA disk method using KB disks of ceftazidime and sodium mercaptoacetic acid (SMA: Eiken Chemical, Tokyo, Japan).  PCR analyses for detection of bla gene coding MBL were carried out for all strains for which the screening test by the SMA disk method gave positive results.  

Results: Eighteen (9.0%) of 201 strains isolated from patients in small hospitals and three (1.6%) of 188 strains in large hospitals, were MBL-producing P.aeruginosa. All MBL-producing strains were resistant to all antibiotics tested, including 4 carbapenems. Nineteen strains appeared to carry bla IMP-1 gene. It could not be determined the typing of MBL genes of other 2 strains 

Conclusion:  In this study, the detection rate of MBL-producing P.aeruginosa in large hospitals was no increased versus that of 1996-97study. However, The detection rate in small hospitals was found to be significantly higher than that of large-scale hospitals (p< 0.005). At the large hospitals, the nosocomial infection control has been executed. Because that of small hospitals, there may be a possibility that the infection controls are not executed properly.  It was thought that survey and monitoring of MBL-producers should be executed at small hospitals for suppression in spread of MBL-producing P.aeruginosa.  
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Application of Quantitative Structure-Activity Relationships (QSAR) to Dye Affinity for Natural Fibre: a Challenge for the Domain.

FUNAR-TIMOFEI S 1, KURUNCZI L 2, SIMON Z 1
1'Coriolan Dragulescu' Institute of Chemistry, Timisoara, Romania; 2’Victor Babes’ University of Medicine and Pharmacy, Timisoara, Romania.
Background: There are two arguments to apply QSAR methods in dye adsorption on cellulose: 1) despite the several intermediate equilibria implied in dyeing, often the whole process can be described by the Langmuir isotherm; 2) the structural organization of cellulosic fibres which can be compared to the organization of proteins on different levels. Structure-activity relationships: In the literature the following dye-fibre intermolecular interactions have been considered: electrostatic, van der Waals, hydrogen bonding and hydrophobic interactions. Structural dye features, like: linearity, conjugated double bonds, molecular area, contribute to the intermolecular interactions. Quantitative structure-activity relationships: Anthraquinone vat dyes, mono, bisazo and disperse dyes were studied by classical QSAR, 3D-QSAR and other modern methods. They usually agreed in the prediction of structural features favourable for dyeing. Attractive dye-cellulose interactions are favoured along the longest axis of the dye molecule and by the length of the aromatic conjugated system. Dye lipophilicity was important only in subseries of dyes build according to their number of sulphonic groups. The CoMFA (Comparative Molecular Field Analysis) results indicated an increase of positive charges in the dye molecule as favourable. Detrimental interactions were noticed for sulfonic groups in the dye molecules, which contributed only to dye solubilization. Steric interactions were important for disperse dye binding. Hydrogen bond acceptor strength of anionic azo dyes contributed to dye affinity too. The CoMSA (Comparative Molecular Surface Analysis) method indicated the presence of shape determined electrostatic interactions and confirmed that the pharmacophore concept can be used. Conclusions: The QSAR-type studies for dye-cellulose interaction presented in this review, as well as the qualitative SAR-type relationships, demonstrate an appreciable similarity of dye-fibre interactions with receptor-ligand interactions.  Steric dye structural requirements are less pronounced for cellulose binding than for the classical drug receptor, but the pharmacophore concept can be considered as suitable for the description of dye-fibre interactions.
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Tissue Concentrations of some Antineoplastic Drugs in Cancer Patients.
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1DPMSC University of Udine, Italy; 2CRO Aviano, Italy; 3General Surgery, University of Verona, Italy; 4Oncology Unit, General Hospital, Padua, Italy;5General Surgery, University of Udine, Italy.

Background: Since drug action depends on reaching target tissues, we studied tissue penetration of tamoxifen (T) and its main metabolites ( desmethyltamoxifen = dT; didesmethyltamoxifen = ddT; 4-hydroxy-tamoxifen = 4-OH-T) in  breast cancer women and daunorubicin (D) and daunorubicinol (D-ol) in gastric cancer patients. Methods: Breast cancer: 281 patients (T 20 mg/day by oral route) have been prospectively studied in order to establish steady-state (SS) T and its main metabolite serum concentrations. Out of them 21 had also tissue concentrations at surgery (the first T dose 5 hours before operation). Thirty-one had also uterine mucosa concentrations on specimens collected for diagnostic purposes. Gastric cancer: Twelve patients, locally treated with liposomial daunorubicin (2 doses of 50 mg 1 week before surgery) had serum and urine concentrations of D and D-ol before operation, and serum, urine and tissue (mucosa and lymph node) concentrations at surgery. Results: Breast cancer: SS concentrations of T and its main metabolites were reached after 28 days. Whereas T concentrations dominate in the first days, serum levels of dT, at steady-state, resulted 3.4 times higher than T. 4-OH-T levels were always the lowest (about 7 times). Tissue (breast and lymph node) concentrations of T were the highest ones, the highest ratio (tissue/serum) however being the 4-OH-T one. A similar pattern of serum levels and of serum to uterine mucosa ratio was also observed in women. Gastric cancer: Tissue (gastric mucosa and lymph node) concentrations resulted higher than serum and urine concentrations, these last being present only in traces.

Conclusions: 1) The data show a high affinity of T and its main metabolites for neoplastic tissue and lymph nodes, the highest ratio tissue to serum concentration regarding the most active drug, 4-OH-T. 

2) A similar drug level pattern was also observed in uterine mucosa. 3) Local administration of liposomial daunorubicin allows to reach significant drug concentrations in gastric mucosa and lymph nodes, and in the mean time to avoid significant systemic concentrations. 4) This last procedure could be useful against  metastases diffusion through lymphatic system.
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Analysis of the Plasmid that Can Transfer Antibiotic Resistance Genes from Fish Farm Bacteria to Clinical Bacteria.

FURUSHITA M1, 2, MAEDA T1, AKAGI H1, OHTA M2, SHIBA T1.
1Department of Food Science and Technology, National Fisheries University, Shimonoseki, Japan; 2Graduate School of Medicine, Nagoya University, Nagoya, Japan.

Background: Many kinds of antibiotics are used as a chemotherapeutic agent in fish farm of Japan. It is suspected that current ubiquitous antibiotic usages in fish farm will induce the dissemination of the antibiotic resistance to clinical environment. We have already indicated that tetracycline resistant (TCr) genes of fish farm bacteria had striking similarities to those from clinical bacteria. The antibiotic gene was transferable to E. coli by conjugation. Then in this experiment, we analyzed the plasmids of fish farm bacteria that could transfer the genes. 

 Methods: Plasmids were extracted from the transconjugants by using Kado-Liu method, and analyzed by RFLP and Southern blot hybridization. The DNA sequences of chloramphenicol (CM)-, and TC-resistant gene regions were determined. 
Results: RFLP and Southern blot analyses indicated that the same plasmids distributed among fish farm bacteria of different genera. TCr and CMr genes were always co-transferred to E. coli. All tetD-carrying plasmids carried catA2. Of the four tetB-carrying plasmids, two carried cat gene which was identified in Photobacterium damsela and others carried group II cat gene. All tetY-carrying plasmids carried floR. These CMr genes and its surrounding region were flanked by the structures of transposon and integron, and other antibiotic resistant genes.
 Conclusions: (1) Identical plasmids distribute in fish farm bacteria of different genera. (2) Horizontial gene transffer may have occured between fish farm bacteria. (3) Antibiotic resistant genes seemed to frequently move via recombination, transposition and/or integration between fish farm bacteria and clinical bacteria.
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Isolation of Multidrug-Resistant Stenotrophomonas maltophilia from a Marine Cultured Fish.
FURUSHITA M1, 2, MAEDA T1, OKAMOTO A2, OHTA M2, SHIBA T1
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Background: Stenotrophomonas maltophilia is known as multidrug-resistant nosocomial pathogen. This organism has been isolated from not only clinical environment but also from various terrestrial environments. In this study, six carbapenems-resistant S. maltophilia strains were isolated from fin-fishes (yellowtail) cultured in a coastal sea area. To clarify whether the bacteria are clinical or marine origin, we phylogenetically analyzed 16S rDNA, L1 metallo β-lactamase (L1) gene (carbapenemase) and L2 β-lactamase (L2) gene (cepharospolinase). Ability to grow in seawater was also examined.

 Methods:  16S rDNA, L1 and L2 genes were amplified by means of PCR and sequenced. Phylogenetic analysis was performed by the neighbor-joining method. The ability to grow in a pepetone medium (ZoBell 2216E) prepared with 0~6% NaCl or seawater was monitored at 600nm.

Results: The strains were divided into the same clusters A and B, in the analyses of 16S rDNA, L1 and L2 lactamase genes. The intercluster difference in the sequences was 1% in 16S rDNA, 89% in L1 and 74% in L2. The Clusters A and B formed a L1 sequence group that was exclusive to clinical strains. A clinical and our S. maltophilia strains showed the best growth at 0% NaCl. Although the specific growth rate in a seawater-based medium was comparable to that of 0% NaCl concentration, Na+-translocating NADH-quinone reductase characteristically distributed in marine bacteria was not present in S. maltophilia. 
Conclusions: (1) The strains of both clusters A and B should be clinicall-origin and have proliferated under the selective pressure of carbapenems. (2) The S. maltophilia strains could have distributed in marine environment because of its tolerance to sea water, even if any chemotheraputic treatment has never been done there.
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Reactivity of Novel Albumin-Binding Platinum Complexes.
GARMANN D1, WARNECKE A2, KRATZ F2, JAEHDE U1
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Background: Carboplatin is a potent antineoplastic platinum complex in the treatment of ovarian, cervix and lung carcinoma as well as head and neck cancer. How​ever, it causes several side effects such as myelotoxicity. In order to increase selectivity for tumor tissue two carboplatin analogues (PL04: trans-(R,R/S,S)-cyclohexane-1,2-diaminoplatinum(II)- [3-(6-male​imido-4-oxacaproyl) cyclobutane-1,1-dicarboxylate] and PL07: diammine​platin(II)-[3-(6-maleimido-4-oxacaproyl) cyclobutane-1,1-dicarboxylate]) were syn​thesized which bind to albumin in vivo. Endogeneous albumin can serve as drug carrier as it accumulates in solid tumors which exhibit enhanced permeability and retention (EPR hypothesis) for macromolecular compounds. In this study the binding of PL04 and PL07 to human serum albumin (HSA) and the DNA-adduct formation of these new compounds were investigated.

Methods and Results: PL04 and PL07 (150 µM) were incubated each with HSA (600 µM) at 37 °C in 4 mM sodium phosphate buffer (pH 7.4). The samples were ana​lyzed for PL04 and PL07 using capillary electrophoresis. Approximately 50% of PL04 or PL07 were bound to albumin within the first minute and after 15 min less than 10% of the free complexes remained. 

In order to characterize the reactivity of PL04 and PL07 (150 µM) with DNA nucleotides the two compounds were incubated each with dAMP and dGMP for 72 hours. dAMP and dGMP were quantified up to 72 hours with capillary electrophoresis. A higher reactivity of PL04 compared with PL07 and carboplatin was observed. The formed adducts were identified indi​rectly by coinjecting separately incubated oxaliplatin (for PL04) or cisplatin (for PL07) solutions. Only biadducts were detected. 

Conclusions: These results show that PL04 and PL07 bind rapidly to albumin and form biadducts with dAMP and dGMP. In further investigations the reactivity after albumin binding and the uptake in tumor cells will be examined.
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Identification of Target Genes in Oncology – The Genomic Approach.
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Background: The progression of a metastatic disease is a multistep process involving multiple genetic and epigenetic alterations. Defining consistent changes in gene expression and epigenetic pattern using models of metastatic cancer may lead to detection of those genes essential for tumor progression and may ultimately identify candidate genes for diagnostic and therapeutic approaches.

Methods: Gene expression was determined in multiple progression models of human prostate and breast cancer cell lines derived from tumors after various passages as orthotopic xenografts in nude mice. Samples were analyzed using Affymetrix microarrays determining expression of 7,129 genes. Changes in gene expression were calculated referring to primary normal epithelial cells and confirmed by quantitative PCR. Data were validated by comparison to tumors induced by orthotopic implantation of these cell lines in nude mice and were also compared to results obtained from clinical samples.

In parallel, a microarray based genome-wide strategy for methylation analysis was developed. Genomic DNA was subjected to digestion with methyl-sensitive and methyl-insensitive restriction enzymes and amplification. The fragments were labeled with either Cy3 or Cy5 dCTP and hybridized to a microarray containing a CpG island library, PCR products, and synthetic 70 base long oligonucleotides within CpG islands in the promotor regions of genes.

Results: Expression profiling revealed 214 genes to be consistently regulated in the same direction in all cell lines. 79% of this 214 gene consensus class were also found to be differentially regulated in orthotopic tumors in mice and 83% were found differentially regulated in clinical samples. Regulation was confirmed for these genes by real time PCR, although the arrays tended to underestimate the magnitude of change. The methylation-array allowed identification of differentially methylated genes such as p16 in samples of genomic DNA of various cell lines. Preliminary results suggested differences in methylation pattern as the underlying mechanism of gene expression of some of the genes of the 214 gene consensus list.

Conclusion: The expression pattern of these genes is consistent with their potential role in cancer progression and may be explained by epigenetic changes. The results indicate the relevance of the xenograft models not only to determine genes related to progression of human cancer but also to identify mechanisms and promising candidate genes suitable for diagnostic and therapeutic approaches in cancer patients.
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The Effects of Genom Mutations in HCV-1b on IFN sensitivity in Hungarian Patients.

GERVAIN J1, SIMON J2, CZIBULA A3, KALMAR T3.
1Szent Gyorgy County Hospital, Szekesfehervar, Hungary; 2University of Oxford, UK; 3Biological Research Centre, Szeged, Hungary.

Background

Interferon (IFN) therapy with or without ribavirin is the only currently available effective therapy for chronic hepatitis C virus (HCV) infection. HCV-1b is well-known from its extreme treatment resistance compared to other genotypes of HCV. Several studies, mostly from Japan, found that the structure of a part of the viral nonstructural 5A protein, namely the interferon sensitivity determining region (ISDR: Aa 2209-2248), is associated with response to interferon therapy. Many other studies from Europe and North America, however, could not confirm this correlation and also showed that unlikely to Japan, the  virus prototypes are different from HCV-J. The aims of the present study were: 1) to analyse the virus quasispecies and 2) to investigate the predictive value of the ISDR mutations for IFN sensitivity in Hungary, where the prevalence of chronic HCV-1b infection is 91%.

Methods

Pre-treatment samples of 21 randomly selected patients, chronically infected with HCV-1b and treated with IFN-α, were analysed. Nested reverse-transcriptase polimerase chain reaction and direct sequencing were used to investigate the nucleotide structure of the ISDR gene from which the sequence of its poliaminoacid product was infered. Median joining network analysis was used to analyse the role of individual aminoacid substitutions.

Results

Structure analysis showed that the Hungarian prototype of HCV-1b differ from HCV-J. Among the patients, 18  were non-responders (transient or no response) and 3 sustained responders. The prevalence of mutant type ISDR (≥4 aminoacid substitutions) was 0/18 and 1/3 respectively. Substitution occured most frequently at position 2218, where six of the non-responders but none of the sustained responders had arginin. Chi-square test of independence showed that IFN sensitivity is significantly associated with the structure of ISDR (p=0.04). 

Conclusions

Despite the different HCV-1b quasispecies, the Hungarian findings support that mutations in the ISDR of HCV-1b influence the outcome of IFN therapy. They suggest that mutant type ISDR is predictive of sustained response and arginin substitution in position 2218 is predictive of no response. Pre-treatment sequencing could be useful in determining the likely outcome of IFN therapy.
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Antileishmanicidal Properties of Ferrocenyl Chalcones.

WU X1, GO ML1 , KAYSER O2, KIDERLEN AF3.

1National Univerity of Singapore, Singapore; 2Rijksuniversiteit Groningen, The Netherlands, 3Robert Koch-Institut, Germany.

Background: Several oxygenated chalcones were reported to possess antileishmanial properties against Leishamia donovani but many of these compounds lacked selective toxicity against the parasites. 1 In an attempt to improve the activity profile of chalcones, a ferrocene ring was incorporated into the chalcone template to give ferrocenyl chalcones. These compounds were evaluated against the extracellular (promastigotes PM) and intracellular (amastigotes AM) forms of L. donovani in parallel with their toxicities against mice  macrophages. Methods: Target compounds were synthesized by a base-catalysed Claisen-Schmidt reaction. 2 The in vitro sensitivity of L.donovani  to the test compounds were determined in a mouse peritoneal model and reported as IC50 values. 3 Cytotoxicity against non-infected bone marrow derived macrophages were determined in parallel using the MTT assay. Amphotericin B was used as positive control. Each compound was tested in triplicates for IC50 determinations. Results:   Of the 32 compounds tested, compound 28, 1-ferrocenyl-3-(4-nitrophenyl) prop-2-en-1one, was found to combine reasonable activity against leishmanial parasites (IC50  5 (M PM, 31 (M AM) with a markedly lower toxicity against macrophages (IC50 112 (M). Relocating the 4-nitro group of 28 to the ortho or meta position reduced antileishmanial activity somewhat. Reduction of the double bond in 28 significantly reduced antileishmanial activity and toxicity against macrophages. Switching the ferrocene and 4-nitrophenyl rings to give 1-(4-nitrophenyl)- 1-ferrocenyl- prop-2-en-1one also reduced antileishmanial activity but increased toxicity 10-fold. Conclusions: 1) The ferrocenyl chalcone 28 shows selective activity against L. donovani parasites. 2) Activity and toxicity are dependent on the presence of an intact double bond. 

1 Bioorg Med Chem 11, 2729, 2003 2 Bioorg Med Chem Lett 12, 2299, 2002 3 Phyto Res 15, 148, 2001. 
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Synthesis and Potent Antimicrobial activity of some novel Alkyl  1H-Benzimidazole-5-carboxylates  carrYing AMIDE AND AmidineS.

Hakan Göker a,   Seçkin Özden a,   Sulhiye Yıldız b 

aDepartment of Pharmaceutical Chemistry, bDepartment of Microbiology, Faculty of Pharmacy,  Ankara University, Tandogan,  Ankara-Turkey.
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Numerous benzimidazole derivatives containing ester groups on the benzene ring have been synthesized for their antifungal, insecticidal, herbicidal,  antiinflammatory,  and potential anthelmintic  activities.  It is also well known that amides,  amidines   and combinations of both  are present in a variety of antimicrobial, antiparasitic,  anthelmintic, antiviral and antitumoral agents.  Furthermore, our previous work and that of others showed that benzimidazolecarboxamides display good antibacterial and antimycotic activity. Taking into consideration these structural features and the expectation of low toxicity with ester function present,  we planned to prepare a series of benzimidazoles  carrying the ester group at the benzene ring of the benzimidazole core and with additional substitution at the position C-2 by aryl groups possessing amides or amidines.

Benzimidazole ring was synthesized in good yield by condensation of  corres-ponding o-pheneylenediamines and Na2S2O5 adduct of 4-carboxybenzaldehyde or 4-cyanobenzaldehyde in DMF. Then, the carboxyl group and nitriles were converted to amide and amidines, respectively. 

All compounds were tested for in vitro antibacterial activity  against Gram-negative Escherichia coli,  Gram-positive   Staphylococcus aureus, methicillin resistant Staphylococcus aureus (MRSA, clinical isolate),  Streptococcus faecalis, methicillin resistant Staphylococcus epidermidis (MRSE, clinical isolate) bacteria and antifungal activity against Candida albicans   by  the macro-broth dilution assay to determine the MICs. Among the benzamide series,  two compounds  show good activity, in particular against s. aureus,  MRSA and MRSE.  Amidine analogues  exhibited strong ability to inhibit S. aureus with most of the MICs in the low micromolar range. The most active compounds  exhibit MIC values of  0.78 - 1.56 μg/mL against S. aureus. While ampicillin and sultamicillin  is  nearly inactive against MRSA,   three amidines  exhibited the greatest activity  with MICs between 0.78-0.39 μg/mL. Activity against drug-resistant micro-organisms, which are clinically difficult to treat, is very important for the next generation of antibacterial agents. Consequently the results for amidino-benzimidazoles are quite encouraging. Since these compounds had superior activity against MRSA and MRSE, when compared to the clinically important agents oxacillin, ampicillin and sultamicillin,  further studies are needed to clarify their mechanism of action. All compounds were inactive E. Coli (MICs ( 50 (g/mL) and less effective to C. albicans compared to bacteria. As a result, introduction of aro-matic amidines into the benzimidazole ring gives a good profile of  Gram (+) activity.
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Cefotaxime and Ceftriaxone Cerebrospinal Fluid Levels During Treatment of Bacterial Meningitis in Children.

PN GOLDWATER
Microbiology & Infectious Diseases Department, The Women’s & Children’s Hospital, North Adelaide, South Australia, Australia.

Background: Successful chemotherapy necessitates achieving microbicidal drug concentrations at the site of infection. Inflammatory states may favour drug entry. Bacterial meningitis (BM) in children was used as a model in this review. Two drugs commonly used in treating bacterial meningitis (cefotaxime [CTX] and ceftriaxone [CRO]) were compared from the point of view of CSF penetration and antimicrobial efficacy.

 Methods: A comparative study of CRO (100mg/kg once daily) and CTX (50mg/kg body weight 6 hourly) in the treatment of 177 children with BM was conducted with Ethics Committee approval. The aetiological agents encountered were Streptococcus pneumoniae [SP], Haemophilus influenzae type b [Hib] & Neisseria meningitidis [NM]. MIC’s of the 2 antibiotics were measured by broth dilution & plate titration. In patients for  whom a second CSF specimen was obtained (n=33), specimens were cultured as well as assayed for antibiotic concentration using a standardised agar diffusion method  with Escherichia coli  (RO 1346) as standard indicator organism. Usually the highest levels were achieved relatively early during treatment of the infection but levels also depended on the timing of the dose of antibiotic before CSF collection. Steroids were not given in 32 of the 33 cases. 

Results: Median MIC ((g/mL) of CTX and CRO for SP, Hib & NM were 0.01 & 0.01, 0.004 & 0.002, 0.008 & 0.004 respectively. All 33 repeat lumbar puncture (LP) specimens yielded sterile CSF. The lowest CSF level (0.45(g/mL) (CTX) recorded was 45 times the MIC (0.01(g/mL).  The highest levels (24-35 (g/mL) of CRO were up to 8750 times the MIC of the patient’s causative organism. Antibiotic levels achieved in CSF were ‘comfortably’ above the MIC for these organisms. A wide range of CSF levels for both antibiotics was observed. CSF levels varied with post-dose interval (see figure) and duration of  illness. Prolonged fever was the main perceived indication for repeat LP. The mean period after initial LP of  repeat CSF collection was significantly longer for CTX (11d) than CRO (7d) (p=0.025, Student’s t test)
Conclusions: 1). Antibiotic levels achieved in CSF were ‘comfortably’ above the MIC for all organisms. 2) clinicians should be reassured that for the causative organisms in this study repeat LP is not recommended. 
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GANGLIOSIDES-BASED CANCER VACCINES: TOXICOLOGICAL ASSAYS.

A Bada1, A Casacó2, A Mancebo1, B González1*, D Fuentes1, O Hernández1, ME Arteaga1, J Hernández1, C González1, N Subirós1, Y González1, C Mesa2, LE Fernández2.
1National Center for Breeding of Laboratory Animals, CENPALAB. Finca Tirabeque, Bejucal, La Habana. Cuba; 2Center of Molecular Immunology.
Cancer vaccines are one of the most promising fields of investigation about cancer treatment. Low toxicity, and the possibility of a more persistent antitumor effect (due to immunological memory), represents an advantage over other therapeutic procedures. GM3 is a ganglioside over-expressed in some tumors. We have evaluated two ganglioside-based cancer vaccines: first GM3, an ubiquitos antigen which is over-expressed in several tumor types; and second one, N-GlycolylGM3 a more tumor specific molecule, not being expressed in normal tissues and present in several neoplasic cells. We carried out seven studies in order to evaluate the toxicity of both cancer vaccines: acute intramuscular toxicity test, repeated dose intramuscular and subcutaneous toxicity test (in Sprague Dawley rats), and a 12-month study in Macaca fascicularis monkeys. Our main objective was to determine the toxicity signs manifested in animals after administration of single dose and repeated doses. All animals were inspected daily for clinical signs. Body weight and rectal temperature were measured during the test. In monkeys, systolic blood pressure, respiratory and cardiac rates were measured. Anti-GM3, anti-DNA and anti-nuclear antibodies were determined at 0, 2, 6 and 12 months of the study in monkeys. Blood samples were collected for hematological and serum biochemical determinations. Gross necropsy was made in rats, monkeys were not sacrificed. Organ weights were measured for the thymus, adrenals, testis, ovary, heart, lung, kidney, spleen, liver and brain. These organs, administration site and abnormal tissues were processed for histopatological examinations.

There were neither death nor observable differences regarding body weight, rectal temperature, systolic blood presure, respiratory and cardiac rates. Local damage at the injection sites was observed in intramuscular route studies. Likely decrease in hemoglobin and hematocrit was observed in female rats treated intramuscularly with GM3 vaccine. One monkey developed a slight and temporary anemia. Rats treated with N-GlycolylGM3 and monkeys had increased white blood cell and neutrophils. All treated rats showed an inflammatory reaction in the administration sites. All treated monkeys consistently developed IgM and IgG anti-GM3 antibodies; and no monkey had evidence of anti-DNA or anti-nuclear antibodies. No other tissues in any group showed signs of toxicological lesions.  In conclusion, GM3 an N-GlycolylGM3 vaccines were confirmed to have a low toxicity. 
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Perspectives of combined radioimmunotherapy and anti- EGFR antibody, h-R3, therapy for the treatment of solid tumors of neuroephitelial origen.
Barbara O. Gonzalez Navarro1*, Angel Casaco Paradas2, Nelvis 
Subiros Martinez1, Rene Leyva Montana3, Mariela Leon Perez3, Osvaldo 
Hernandez Sosa1, Juana Hernandez Estrada1, Irene Bosulei2, Alejandro 
Perera Pintado4, Magdalena Legro Soto1.

1National Center for Breeding of Laboratory Animals, CENPALAB. Finca Tirabeque, Carretera a Cacahual, Bejucal, La Habana. Cuba; 2Center of Molecular Immunology; 3Isotopes Cente; 4Clinical Research Center.

The humanized anti-epidermal growth factor receptor (EGF-R) monoclonal antibody (MAb), h-R3, labeled with Rhenium 188 administered intratumorally may have potential for the treatment of patients bearing high grade tumors of neuroephitelial origin in CNS. In an effort to enhance the efficacy of radioimmunotherapy (RAIT), we evaluate the combinated treatment of 188-Re-h-R3 and the naked h-R3 in nude mice bearing subcutaneously the human squamous cell carcinoma A431 cells. Group 1 was treated with a single intravenous (i.v.) administration of 150 µCi of 188 Re-labeled 1 mg h-R3 and 6 (i.v.) adminitration of 1 mg of h-R3 every 48 hours. Group 2 was treated with 7 i.v. administration of 1 mg of h-R3 each 48 hours and group 3 was treated with 7 i.v. administration of PBS. Animals were weighted and tumors were measured with a vernier caliper. Hematological, biochemical and anatomo-pathological study was carry out to all animals. The combined treatment and the unlabeled monoclonal antibody did not show any toxic effects on mice corporal weights and elicited a significantly reduction of tumor size regarding to the control group. Platelets, leukocytes and hemoglobin peripherial values as well as the bone marrow studies did not show toxicological effects. Hepatic and renal function did not show any alteration according to the creatinine, aspartate aminotransferrase, alanino aminotransferrase values. A similar reduction of the overall microvascular density and an elevated apoptotic index in the remaining tumors were observed in the treated groups with RAIT and h-R3 and the group treated with h-R3 alone. h-R3 MAb proved to be effective in mice with a xenotransplanted squamous cell carcinoma, the combinate h-R3+RAIT treatment at the administered doses did not improve the results.
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Bacteriophage Therapy of Urinary Tract Infections, Including Transplant Recipients.
WEBER-DĄBROWSKA B1, BORATYŃSKA M2, KLINGER M2, LORENZ J3 , ŁUSIAK-SZELACHOWSKA M1, GÓRSKI A1,4.
1L.Hirszfeld Institute of Immunology and Experimental Therapy, Polish Academy of Sciences, Wroclaw;

2Department of Nephrology and Transplantation Medicine, The Medical University, Wroclaw; 3Department of Urology, The Medical University, Wroclaw; 4 Department of Clinical Immunology, The Transplantation Institute, The Medical University of Warsaw, Poland.

Background: Increasing antibiotics resistance and the lowered interest of industry in new antibiotics development have revived the concept of bacteriophage (phage) therapy of bacterial infections. This therapy may be especially relevant in urinary tract infections (UTI), which continue to pose a significant health problem and whose treatment with antibiotics has been shown to be associated with increased incidence of breast cancer (Br J Cancer 2000,82,1107; JAMA 2004,291,827). Methods: Phage therapy was applied in 132 cases of UTI caused by Escherichia coli, Pseudomonas aeruginosa, Proteus mirabilis, Enterococcus faecalis, and Klebsiella pneumoniae strains in patients in whom prior chemotherapeutics failed and the bacteria were resistant to all available antibiotics. In addition, 3 renal transplant recipients (RARs) with complicated UTI were included (extravasation of urine, treated with prolonged catheterization and the placement of an urethral stent, in one patient and vesicourethral reflux and other functional abnormalities in the other two graft recipients). The microorganisms causing UTI in these recipients were Klebsiella pneumoniae and Pseudomonas aeruginosa. In all patients, phages were administered orally 3 times daily and the duration of treatment varied between 2 and 11 months (in the RARs, 3-7 months). Results: Successful results were achieved in 105 cases (79.5%), while the therapy failed in 27 patients (20.5%). In the RAR group, infection with Psedomonas reoccurred after 8 months following the treatment, while the two other RARs did not develop UTI during the follow-up. Importantly, recovery from UTI was accompanied by an improvement in renal allograft function. No side effects of the therapy were observed.

Conclusions: Our results indicate that phage therapy is an efficacious and safe means of treating UTI, also in renal allograft recipients. Our recent data suggesting that phages can prolong survival of an allograft together with the present data suggest that phages could also be safely used in transplant patients.  
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The Xc- Cystine/Glutamate Antiporter as an Anticancer Target - Evaluation of the Azocompound, Sulfasalazine (SASP).

GOUT PW, WANG YZ 

BC Cancer Agency, Vancouver, Canada.

Background: We have identified a new, potential approach for therapy of a variety of cancers. It is based on starvation with regard to the amino acid, cystine or cysteine (the reduced form), essential for cell growth and viability. Certain cancer cells cannot generate cyst(e)ine and depend for growth on its uptake from their environment apparently via two major routes: (i) uptake of cystine via the xc- cystine/glutamate antiporter, a plasma membrane cystine transporter and (ii) uptake of cysteine as supplied via an xc--mediated process by tumor-associated body cells, e.g., activated macrophages, fibroblasts. Thus specific xc- inhibition could lead to reduced cyst(e)ine uptake, resulting in glutathione depletion and growth arrest of target cells. Methods: Lymphoid, prostate and lung cancer cell lines were tested for growth dependence on extracellular cystine by culturing them in medium ± cystine or methionine, a cysteine precursor. Xc- expression was estimated using RT-PCR. Effect of xc- inhibition on culture growth and cysteine secretion by fibroblasts was determined using monosodium glutamate (MSG), a specific xc- inhibitor (but neurotoxic) and SASP, an anti-arthritis drug we recently identified as a potent xc- inhibitor. Anti-tumor activity of SASP was determined using SCID mice carrying human cancer xenografts under the kidney capsules, a method we perfected to allow growth of cancer tissues regardless of grade. Results: Growth of lymphoma, prostate and lung cancer cell cultures in general showed a critical need for exogenous cystine; all cell lines expressed xc- mRNA. MSG (10 mM) or SASP (0.1-0.3 mM) markedly arrested (80-100%) proliferation of the cancer cells or cysteine secretion by fibroblasts. The arrest was due to specific xc- inhibition, since it was prevented by adding excess cystine or 2-mercaptoethanol (60 uM), allowing cystine uptake via a different route. SASP administration to mice (i.p.; 250 mg/kg, b.i.d.) markedly inhibited growth of lymphoma, prostate and lung cancer xenografts by 50-80%, without major toxicity to the hosts. Conclusions: The xc- cystine transporter appears to be a useful target for therapy of cancers whose growth depends on uptake of extracellular cyst(e)ine. Although it is not yet clear if the SASP antitumor action in vivo is based on cyst(e)ine starvation, this old drug nevertheless appears to be valuable as a cytostatic anticancer agent. 
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Six Years Experience of Using Meropenem & Vancomycin in First-line Empiric Antimicrobial Regimens in Paediatric Haematology & Oncology (PHO).

GRAY JW
Birmingham Children’s Hospital (BCH), UK.
Ba

ckground: The number of suitable antibiotic regimens for empiric therapy of serious infection in PHO patients has become more limited with the emergence of coagulase-negative staphylococci and other antibiotic-resistant Gram-positive bacteria as important pathogens, and more recently, increasing resistance in Gram-negative bacteria. At BCH very broad-spectrum empiric therapy has been used since October 1997 in an effort to minimise length of hospital stay. For suspected central venous catheter (CVC)-related infections, vancomycin is given together with meropenem or ceftazidime. For all other patients meropenem is used. The ecological impact of prolonged use of these antibiotic regimens has been closely monitored. Methods: Analysis of microbiological and infection control data collected prospectively between October 1997-September 2003. Results: 981 episodes of BSI yielded 1102 different microorganisms (Gram-positive bacteria 699; Gram-negative bacteria 391; anaerobes 2; yeasts 10). 437 (44.5%) patients had neutropenia and 503 (51.3%) episodes were CVC-related. The species distribution of commonly isolated bacteria was remarkably consistent, and there was no increase in carbapenem or glycopeptide resistance rates during the study period. 45 (11.5%) Gram-negative bacteria were meropenem-resistant (35 Stenotrophomonas maltophilia; 1 P. aeruginosa; 9 other non-fermenters). Resistance rates for ciprofloxacin, gentamicin and ceftazidime were 16.6%, 9.5% and 24.3%, respectively. There were 20 BSIs with glycopeptide-resistant Gram-positive bacteria (enterococci 18; lactobacilli 2). The 18 episodes of glycopeptide-resistant enterococcus (GRE) BSI occurred in 11 patients, representing 8.8% of 125 children with gastrointestinal colonisation with GRE. Neither colonisation nor BSI with GRE appeared related to exposure to intravenous glycopeptides, and no attempt was made to restrict glycopeptide prescribing to control GRE. Conclusions: 1) Use of meropenem as first-line empiric therapy for 6 years in a PHO Unit has not promoted emergence of bacteria with intrinsic or acquired carbapenem resistance. 2) Early use of parenteral glycopeptides, in response to the preponderance of coagulase-negative staphylococci and other antibiotic-resistant Gram-positive bacteria, can be employed even in Units where GRE is endemic.


	174
Intracellular Penetration and Activity of Levofloxacin in Staphylococcus Aureus Infected Human Monocytes.

GRELLET J1, NGUYEN H1, SAUX MC1, QUENTIN2.
1Pharmacokinetics Laboratory, 2Microbiology Laboratory, Bordeaux II University, Bordeaux, France.

Background:The factors affecting intracellular activity of antibiotics remains unclear. So, we tried to correlate levofloxacin (LVF) intracellular activity with penetration and extracellular activity  in a model of Staphylococcus aureus infected THP1 monocyte. Methods : Intracellular penetration was measured by liquid chromatography after 15, 30 min,1,3,5,12,24 h incubation with 0.06 to 16µg/ml LVF. Intracellular activity was evaluated after 1,3,4 and 5 h incubation with the same concentrations by counting viable bacteria. Results : LVF entry into THP1 cells was maximal after 10 min. At steady state, intra/extracellular concentration (Ci/Ce) ratios were independant of external concentrations and similar in normal (2.28±0.16) and infected (2.22±0.2) cells. Intracellular activity of LVF was concentration dependant. 0.25 µg/ml external LVF inhibited bacterial growing whereas higher concentrations reduced bacterial counts. After 5 hours incubation, maximal effect  was observed for 16 µg/ml extracellular concentration but remained low (less than 2 log reduction) when compared with extracellular effect (4 log). Persistance of bacteria into THP 1 cells was not due to bacterial resistance (unchanged CMI : 0.5µg/ml). Verapamil (Pgp inhibitor) and  monensine which equilibrates trans-membrane pH didn’t modify intracellular penetration and activity of LVF In contrast, chloroquine and ammonium chloride which alcalinisate lysysomes  increased significantly LVF effect on bacteria (% of viable bacteria :3.3±0.7 vs 12.1±3.1 , p<0.02) without modifying penetration.This effect was clearly correlated with pH influence on pharmacodynamics of LVF(CMI = 0.5µg/ml for pH = 7 vs 2 µg/ml for pH=5). Conversely , gemfibrozil (an inhibitor of organic anion tranporter) increased Ci/Ce ratio (3.23±0.55) without modifying intracellular activity of LVF. This was probably due to the absence of modification of LVF level in lysosomial compartment.

Conclusion : Levofloxacin concentrates two fold into THP1 monocytic cells and exerts  an efficient dose dependant effect against intracellular Staphylococcus Aureus. Nevertheless, this effect  remains low when compared to extracellular one. Lysosome acidic pH explains only a small part of activity loss.
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Are 2’-deoxyadenosine esters potential antileukemic drugs?

GRIEB P1,KRYCZKA T1,ANDRZEJEWSKA M2,STACHNIK K3, 

KAZIMIERCZUK Z1.

1Department of Experimental Pharmacology, Mossakowski MRC PAS, Warsaw, Poland; 2Institute of Chemistry, Agricultural University, Warsaw, Poland; 3Laboratory of Flow Cytometry, National Institute of Public Health, Warsaw, Poland.

Background: 2’-Deoxyadenosine (dA) is efficiently taken up by lymphoid cells with the use of membrane nucleoside transporters, then it is efficiently removed by adenosine deaminase (otherwise would be concentrated inside these cells and become lymphocytotoxic). We hypothesized that if a carboxylic acid displays cytotoxic or differentiating activity toward malignant lymphoid cells,  5’-O-ester of dA with this acid may display even more potent and selective antileukemic activity, provided that it efficiently enters lymphoid cells and is hydrolysed by intracellular esterases. To verify this hypothesis we synthesized and investigated a series of   5’-O-esters of dA with carboxylic acids displaying antileukemic activity. Methods: The 5’-O-esters were obtained by the modified Mitsunobu reaction of dA with following carboxylic acids: 1) phenylacetic acid (differentiating agent and inhibitor of cholesterol synthesis), 2) lipoic acid (free radical scavenger reported to display a selective antileukemic activity), 3) chlorambucil (CLB, alkylating agent used as a first line treatment for B-cell chronic lymphocytic leukemia). Susceptibility of the said esters to esterase-mediated hydrolysis, uptake by and toxicity toward chosen leukemic cell lines (HL60, MOLT4, K526) were investigated. Results: All esters were effectively hydrolysed by liver esterases as well, as by lysed lymphocytes. Also, all of them were taken up by leukemic cells in vitro. However, the only ester which was markedly more cytotoxic than the parent acid toward the leukemic lines in vitro was the 5’-O-ester of dA and CLB. Acute toxicity study on adult mice has shown that LD50 of dA-CLB ester was, on a molar basis, higher than LD50 of free CLB. Moreover, in the in vitro conditions the said ester did induce hsp 70 chaperone protein in the leukemia cells to a markedly lesser degree than CLB alone, which may partially explain its higher cytotoxicity. Conclusions: The 5’-O-ester of dA and CLB may deserve attention as a prodrug of chlorambucil with more favourable pharmacodynamic and toxic properties. 5’-O-sters of 2’-deoxyadenosine with other carboxylic acids displaying antileukemic activity are indicated.
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Antiretroviral therapy as a model for determining the cost effectiveness of of anit-infective therapy.
GRIMES RM, Helmy A.
University of Texas Houston Texas and Spoknae internal Medicne Residency Program, Spokane Washington, USA.
Background: Multiple treatments are available for most infectious agents. Selecting the appropriate therapy should be based on effectiveness and cost. Most studies only focus on effectiveness and ignore cost.  This study demonstrates as model for determining the cost effectiveness of drug regimens.

Methods: Cost effectiveness was calculated by the formula C t/PU t where C t = cost of a drug for time t and PU t = the weighted average % undetectable (UND) for time t. This gave the average cost to achieve an undetectable patient. The cost of nucleoside reverse transcriptase inhibitors was ignored as they are comparably priced. C t was the average daily cost (US $) multiplied by the time interval. The average % UND was based on reported studies. 53 clinical trials were reviewed to determine the % of undetectable patients at various time periods for each drug at both < 400 and <50 copies. All studies had to be reported on an “as treated basis” for ART naïve, adult patients. The study periods of the trials varied and were adjusted for comparison purposes. 25-30 week trials were treated as 30 wks, 36-47 wks as 42 wks, 48-71 wks as 60 wks, 72-95 wks as 84 wks and >95 wks as 96 wks. When there were multiple studies for the same time period for a drug, a weighted average %UND across all the studies was calculated.

Results: All six regimens gave high rates of undetectability but Efavirenz and lopinavir/ ritonavir containing regimens were usually the most effective.  Efavirenz containing regimens were always the most cost effective.   For example, at 60 weeks, three undetectable (at < 50 copies) patients using efavirenz could be achieved for the same cost as a single patient on a ritonavir/saquinavir based regimen.

Conclusions: Cost effectiveness analysis can be a useful way for both policy makers and clinicians to select anti-infective therapy regimens.
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Regulation of Renal Bicarbonate Transport: The Role of Sodium Bicarbonate Cotransporter – Carbonic Anhydrase Interaction.
GROSS E
Case Western Reserve University, Cleveland, OH, USA.

Background: Bicarbonate reclamation in the kidney is crucial for maintaining a balanced pH in the blood. The sodium bicarbonate cotransporters type 1 (NBC1) plays an important role in the process by mediating the electrogenic transport of Na+ and HCO3- across the basolateral membrane of renal proximal tubular cells. The direction of transport (influx or efflux) is determined by the value of the cotransporter’s reversal potential, which in turn is determined by the HCO3- : Na+ cotransport stoichiometry. We have recently reported that the cotransport stoichiometry of the renal isoform of the cotransporter (kNBC1) can be shifted from 3:1 to 2:1 by phosphorylation of Ser982  at the carboxy terminus of the cotransporter (J. Physiol. (Lond.). 537: 659-665), thus reversing the direction of transport from an efflux to an influx. Additionally, we found that the carbonic anhydrase (CAII) inhibitor acetazolamide blocks the flux through the cotransporter when the later operates in the 3:1 mode but not the 2:1 mode (J. Physiol. (Lond.). 544: 679-685). The molecular mechanism for the phosphorylation-induced shift in stoichiometry and the role of CAII are not known. In this study we tested the hypothesis that CAII renders the stoichiometry of kNBC1 3:1 by binding close to cotransporter’s anion binding site and that phosphorylation of kNBC1 disrupts the functional interaction between the two proteins.  

Methods: We have identified a conserved acidic motif (D986NDD) at the carboxy terminus of kNBC1. Site-directed mutagenesis experirments were carried out to determine the effects of this motif on the stoichiometry and function of the cotransporter. 

Results: Functional expression experiments revealed that D986 and D988 are necessary for the phosphorylation-induced shift in stoichiometry of kNBC1. Isothermal titration calorimetry experiments indicated that the two Asp residues mediate the binding of kNBC1 to CAII. in vitro assays with purified CAII suggested that the two Asp residues stimulate the activity of the enzyme 10,000-fold.

Conclusions: We propose that (1) CAII renders the stoichiometry of kNBC1 3:1 and increases the flux through the cotransporter by binding to a site close to the anionic binding site on the cotransporter, (2) The D986NDD motif stimulates the conversion of CO2 to HCO3- by binding to a regulatory site on CAII.
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Concentrations of Chemokines in Cerebrospinal Fluid and Serum of Patients with Neuroborreliosis.

Grygorczuk S1, Zajkowska J1, Swierzbinska R1, Pancewicz S1, Kondrusik M1, Hermanowska-Szpakowicz T1.
1Medical Academy in Bialystok, Bialystok, Poland.

Background: Cytokines of the chemokine family play important role in meningitis, attracting leukocytes into central nervous system (cns) and cerebrospinal fluid (csf). Data on the role of chemokines in Lyme borreliosis in vivo are scarce. We studied chemokines: interleukin-8 (Il-8, attracts neutrophils), macrophage inflammatory protein 1 and 1 (MIP-1, -1) and monocyte chemoattractant protein 1 (MCP-1, all acting on mononuclear cells), and interferon-inducible T cell chemoattractant (I-TAC, attracts Th1 lymphocytes) in Lyme borreliosis presenting as meningitis (neuroborreliosis). We checked if their concentrations in patients’ serum and csf were increased in comparison with healthy persons, if they created chemotactic gradient towards csf and correlated with leukocyte count in csf. Methods: Chemokines were measured by ELISA in serum and csf before and after antibiotic therapy. Control serum came from healthy volunteers, and csf from patients without meningitis, from whom it was taken for diagnostic reasons. Il-8, MIP-1 and MIP-1 were studied in 20 patients and MCP-1 and I-TAC in 6. Results: MCP-1 (mean ( SD, pg/ml) concentration in csf was increased to 589,1 ( 235,1, but in serum it rose only after treatment to 497,5 ( 215,9. Other chemokine concentrations were increased: I-TAC to 87,3 ( 38,6 in serum and 36,7 ( 13,1 in csf, Il-8 to 668,3 ± 661,5 in serum and 755,0 ± 535,8 in csf,  MIP-1 to 124,9 ± 89,4 in serum and 24,4 ± 4,9 in csf, MIP-1 to 233,4 ± 298,4 in serum and 27,6 ± 8,4 in csf. Concentrations of Il-8, MIP-1 and MIP-1 decreased after treatment. Levels of I-TAC, MIP-1 and MIP-1 were lower in csf than in serum. Il-8 mean concentrations in csf and serum did not differ significantly, but in individual patients its concentration in csf was up to 40 times higher than in serum. MCP-1 level was higher in csf than in serum. There was no correlation between concentration of any chemokine and cell count of the csf. Conclusions: 1) Synthesis of all studied chemokines is increased in neuroborreliosis. 2) I-TAC, MIP-1 and MIP-1 do not create chemotactic gradient towards cns and are not responsible for leukocyte migration to csf in neuroborreliosis. 3) MCP-1 and Il-8 create gradient towards csf in neuroborreliosis and may contribute to inflow of, respectively, monuclear cells and neutrophils, into csf.
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A Multispecies Biofilm Model Allows Prediction of Clinically Effective Concentrations of Antimicrobials in Oral Care Products.

B. Guggenheim1, T. Boyd2 and A. Gaffar2.

1University of Zurich, Institute for Oral Biology, Switzerland, 2Colgate Palmolive Company, Piscataway, NJ, USA.

Reliable in vitro tests for oral topically applied antimicrobials were not available until recently. Results of minimum inhibitory concentrations (MIC) tests using standard techniques are poorly predictive of the clinical efficacy of topically applied antimicrobials in the oral cavity; the two main reasons being use of planktonic monocultures instead of polyspecies biofilms and prolonged exposure time to antimicrobials in these tests that is in sharp contrast to the brief exposure times of dental plaque bacteria to oral care products. To circumvent these problems, we devised a simple model of supragingival plaque allowing the determination of clinically relevant inhibitory concentrations of antimicrobial compounds. The aim of the today’s presentation is to shortly recapitulate the main features of this biofilm model and present new data on ethyl lauroyl arginine (ELAH). ELAH was tested at a concentration ranging from 0.00001 to 1% to assess its substantivity on saliva-coated enamel by measuring change in surface energy of enamel. At 0.0001 to 1%, polar surface energy was reduced to 10 to 15 dyne/cm. This indicates the agent was substantive to protein-coated surfaces, such as enamel. ELAH tested at 0.5 and 1% concentration reduced total colony forming units 16 h after the last of total six 1min applications in intervals of 4 h during 48 h by 2 respectively 3 log steps below respective water controls. After the first 3 daily exposures to 1% ELAH and before the 16 h night breaks CFU within biofilms were reduced from 3.5 E8 ( 3.5E8 to 7.8E4 ( 1.1E5 and 2.9E6(2.2E5. During the first16 h night break the biofilm microbiota recovered from 7.8E4(1.1E5 to 2.9E6(7.2E5 and during the second from 1.5E5( 2.2 E5 to 5.3E6(4.4E6. 

The laboratory data were corroborated by a human clinical study to assess the effect of 0.1 to 0.3 % ELAH in a rinse. Compared to a matching placebo rinse, ELAH reduced plaque formation in humans from 30 to 40%.

These data show that the essential property of an efficient antimicrobial for dental plaque control is not the magnitude of its bactericidal effect exerted during the very short period of its application. What counts is its substantivity. In the periods between applications a lasting bacteriostatic or better a continued bactericidal action must be maintained. This is an indispensable prerequisite for clinical efficiency. If this is not the case, rapid re-growth will lead to complete plaque remission. These parameters may be assessed accurately in our biofilm model allowing a reliable prognosis of clinical efficiency in vitro. 
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Superparamagnetic Iron Oxide Nanoparticles as Magic Bullets for Cell Targeting.

GUPTA AK1, GUPTA M2
1Crusade Laboratories Limited, Southern General Hospital, Glasgow, U.K.; 2Institute of Biomedical and Life Sciences, University of Glasgow, Glasgow, U.K.

Background: Superparamagnetic iron oxide nanoparticles with tailored surface chemistry have been widely used experimentally for numerous in vivo applications. Tissue and cell-specific drug targeting can be achieved by employing nanoparticle coatings that contain a ligand recognised by a receptor on the target cell. In our previous studies, we have shown that surface derivatization of SPIONs with lactoferrin, ceruloplasmin or insulin makes the nanoparticles targetable to the cell surface receptors so that the endocytosis of the particles is inhibited. In this study, we have prepared and characterised the pullulan derivatized SPIONs (i.e. Pn-SPION) and showed that these nanoparticles are taken up by the cells via receptor-mediated-endocytosis and hence may be useful for the site-specific delivery of drugs and diagnostics agents. Methods: Pn-SPIONs were synthesized by co-precipitation of ferrous and ferric salts solution by sodium hydroxide solution inside the aqueous cores of reverse micelles. The influence of Pn-SPION on human fibroblasts in vitro has been determined as compared to SPION, in terms of cell adhesion/cytotoxicity, TEM and observation of F-actin and (-tubulin cytoskeleton by fluorescence microscopy.  Results: Pn-SPIONs were found to have size around 40-45 nm with magnetite inner core and hydrophilic outer shell of pullulan. Cell cytotoxicity/adhesion studies of SPIONs on human dermal fibroblasts showed that the particles are toxic and their internalisation resulted in disruption of cytoskeleton organisation of cells. On the other hand, Pn-SPIONs were found to be non-toxic and induced changes in cytoskeleton organisation different from that observed with SPION. Transmission electron microscopy results indicated that the SPION were internalised via classical fluid phase endocytosis mechanism wheras Pn-SPIONs were taken up by the cells via receptor-mediated-endocytosis and hence enhanced the cellular uptake of nanoparticles. Conclusions: The results of this study indicated that the SPION and Pn-SPION were internalised into cells via different mechanisms, thereby suggesting that the particle endocytosis behavior is dependent on the surface characteristics of the nanoparticles. 
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THE EFFECTIVENESS OF FLUOROQUINOLONES IN OPHTHALMOLOGY.

HANIOGLU KARGI S1, UGURBAS SH1
1Department of Ophthalmology, Zonguldak Karaelmas University, School of Medicine, Zonguldak-Turkey.

BACKGROUND: To investigate the effectiveness and resistance of fluoroquinolones in the field of ophthalmology.

METHODS: Fluoroquinolones are the latest group of antibiotics introduced to ophthalmology. They present a better pharmacological profile than other antibiotics because of their good intraocular uptake and broad spectrum of antibacterial activity. After second and third generation fluoroquinolones, fourth generation fluoroquinolones with enhanced activity are now being used. The literature is reviewed to compare the effectiveness and developing resistance between these groups of quinolones.

RESULTS: Second generation fluoroquinolones achieve good therapeutic levels in the aqueous humor and vitreous after topical and systemic administration. Ofloxacin is active against most of the organisms, with being more effective against Gram-positive bacteria, such as Staphylococcus aureus and Streptococcus species. Ciprofloxacin is found to be more effective against Gram-negative bacteria such as Pseudomonas aureginosa. Though these are used to treat many ophthalmologic infections, resistance has been reported due to widespread treatment and overuse. Recently, resistant trends of Staphylococcus aureus and Pseudomonas aureginosa to the second generation of quinolones have emerged. Fluoroquinolone resistance may occur by different mechanisms: a change in the target enzyme, DNA gyrase, a change in the permeability of the bacteria, by efflux pumps or by a gene that confers quinolone resistance. Fourth generation fluoroquinolones have increased antimicrobial activity against Gram-positive pathogens, anaerobes and Gram-negative bacteria, as well as against resistant microorganisms. 

CONCLUSION: Fluoroquinolones seem to provide excellent gram-negative coverage for all pathologies, however they should be used very carefully to avoid bacterial resistance in order to keep their potency for the treatment of severe ophthalmologic infections.
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Antibiotic Resistance of staphylococcus aureus Isolated from an Aquatic Environment in Lebanon.

Steve Harakeh†, Hadi Yassine†, S. Hajjar† and Mutasem El-Fadel‡.
†Department of Biology, ‡Department of Civil and Environmental Engineering. American University of Beirut, Beirut, Lebanon.

The indiscriminate use of antibiotics especially in developing countries has evoked serious bacterial resistance and led to the emergence of new and highly resistant strains of bacteria to commonly used antibiotics. In Lebanon, insufficient control measures to limit untreated effluent discharges into the sea, pollution levels and bacterial infections are increasing at high rate. The aim of this study was to isolate and molecularly characterize various staphylococcus aureus strains isolated from sea water, fresh water, sediments, and crab samples collected from a representative community along the Northern coast of Lebanon. PCR was used to identify S. aureus. Two sets of primers were used: FA1 and RA2 to detect the presence of the aroA gene and nucAF to amplify a fragment of 275 bp within the nuc gene. 29 out of 61 isolates tested were characterized as S. aureus. The results on the antibiotic resistance indicated that the level of resistance of S. aureus varied to the various antibiotics tested. The resistance patterns ranged between 45% in freshwater isolates to 54.8% in seawater ones. 51% of the tested isolates have shown resistance to at least one of the five tested antibiotics. The most frequent pattern of resistance was observed towards Teicoplanin (82.4%) and Vancomycin (78.2%), followed by Oxacillin, Clindamycin, and Gentamicin. Seawater isolates showed the highest rates in antibiotic resistance. Resistance to Teicoplanin and Vancomycin was lower in environmental isolates (80% and 60%, respectively) as compared to clinical ones (91% and 92%, respectively). In contrast, resistance to Oxacillin appeared higher in environmental isolates. Since Oxacillin might be either genomic or plasmid encoded, resistance to it could be easily transferred in nature by horizontal gene transfer (Fluit, 2001). The results of this study emphasize the need for continuous monitoring of the contamination levels and antibiotic resistance patterns of bacteria isolated from the environment in Lebanon to limit the excessive use of antibiotics and thus reduce resistance.
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Investigations into the Mechanism of Action of indazolium trans-[tetrachlorobis(1H-indazole)ruthenate(III) – an Antineoplastic Ruthenium(III) Coordination Compound.

HARTINGER CG, SCHLUGA P, EGGER A, PONGRATZ M, ARION VA, JAKUPEC MA, GALANSKI M, KEPPLER BK.

Institute of Inorganic Chemistry, University of Vienna, Vienna, Austria.

Background: Indazolium trans-[tetrachlorobis(1H-indazole)ruthenate(III)] (KP1019, FFC14A) has entered a clinical phase I trial in patients with advanced solid tumours in December 2003. In order to clarify the mode of action of this investigational anti-cancer drug, several different experimental setups were chosen to simulate the way of KP1019 from the infusion solution via the bloodstream into the tumour cell.

Methods: The hydrolysis behaviour was studied at different temperatures and pH values by capillary electrophoresis (CE), HPLC and electrospray ionization mass spectrometry (ESI-MS). The binding to plasma proteins was investigated by single crystal X-ray diffraction, ESI-MS, circular dichroism spectroscopy, CE and HPLC experiments. Comparative cellular uptake experiments with transferrin(Tf)-bound vs. unbound KP1019 in serum-free medium were performed in order to clarify the role of Tf in the uptake process. Reduction is assumed to play a major role in the mode of action of Ru(III) agents and was studied by NMR and CE. The binding to DNA nucleotides was explored by CE at different pH values and also under reductive conditions.

Results: The Ru(III) complex is very stable at 25 °C in aqueous solution (half life of about 56 h). In plasma, no unbound Ru is detectable after 10 min, indicating rapid binding to plasma proteins. Two complex anions of KP1019 were found to co-ordinate specifically to the iron-binding pockets of Tf. Binding to Tf (loaded with iron(III) to 30%) results in a markedly increased uptake of Ru into the cell (doubled in comparison to unbound KP1019). Under simulated intracellular conditions, Ru(III) is reduced to Ru(II) by glutathione and binds rapidly to DNA nucleotides.

Conclusions: On its way from the infusion liquid to its likely target DNA, the ruthenium complex encounters certain transformation steps. In the infusion solution the compound is not hydrolysed, once in the bloodstream it binds rapidly to plasma proteins and is transported into the cell by Tf-mediated uptake. There it is capable of being reduced and thereby activated for binding to DNA.
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The Influence of Ring-Closing Processes on the Activity of New pH-Sensitive Platinum Anti-Tumour Agents.

HARTINGER CG1, SCHLUGA P1, GALANSKI M1, JAKUPEC MA1, KEYSERLINGK N GRAF VON2, KEPPLER BK1
1Institute of Inorganic Chemistry, University of Vienna, Vienna, Austria; 2Faustus Forschung Austria Translational Drug Development AG, Vienna, Austria.
Background: Due to severe side effects and a very limited range of activity of the established platinum-based anti-tumour agents cisplatin, oxaliplatin, and carboplatin, there is still a big need for new drugs, especially for such ones representing new concepts and expressing their activity selectively in tumour cells. One of these concepts is the activation by pH – platinum compounds with ligands capable of forming intramolecular rings are directed into their ring-open, singly ring-open or doubly ring-closed relatives by changes in the pH of the incubation solution.

Methods: The binding of platinum(II) coordination compounds equipped with different amino alcohol ligands was studied toward GMP which is known to be the major target of platinum complexes when binding to DNA. These investigations were performed by capillary electrophoresis in phosphate buffer at different pH values and 37 °C. Cytotoxicity was determined by a colorimetric microculture assay (resazurin assay) in the non-small cell lung cancer cell line A549 at pH 6.0 and 7.0.

Results: It was found that, according to the ring-closing capabilities of these platinum complexes (strongly depends on the number of carbon atoms between the alcohol and the amine moieties of the ligand), there is a significant difference between the platinum-aminoalcohol complexes in their binding to GMP. While such complexes containing 2-aminoethanol or derivatives of the latter (forming 5-membered rings) show a significant pH dependence, the binding of complexes with, e.g., 4-aminobutanol ligands (7-membered rings) show just normally increased binding due to the pH effect (pH 6.0 vs. 7.4). A similar tendency was also found for the complexes with 2-aminoethanol and 2-aminobutanol in the cell culture tests which revealed 2- to 3-fold lower IC50 values at pH 6.0 as compared to pH 7.0.

Conclusions: Platinum(II) complexes containing different amino alcohol ligands are capable of forming intramolecular chelates and these formations strongly influence the binding behaviour toward the DNA nucleotide GMP. Additionally, good correlation between the half lives of binding to GMP and the IC50 values from cytotoxicity tests was found.
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Role of different risk factors in the development of Bronchial   asthma in Bangladesh: an age, sex and economic STATUS MATCHED PROSPECTIVE STUDY.

M Rashidul Hassan1, AKM Fazlur Rahman2 ARM Luthful Kabir2, M Ali Hossain1, Asif M Mahmud1, M Ruhul Amin3, Kazi S Bennoor1, M Mostafizur Rahman1 et al 
1.NIDCH, Dhaka. 2. ICMH, Dhaka. 3. BICH, Dhaka: Bangladesh.

Background:  In Bangladesh, asthma prevalence was 2-3 times higher in coastal areas i.e.  low outdoor pollution area, compared to Dhaka metropolitan city, high outdoor pollution area. This finding led us to conduct a study to identify the factors associated with occurrence of asthma, in these different settings. Aim: To determine different risk factors responsible for asthma in Dhaka City, to determine probable aetiology of asthma preponderance in coastal areas of Bangladesh and finally to identify overall risk factors responsible for development of asthma in Bangladesh. Methods:  A population-based age sex and economic status matched case control study was carried out in coastal areas and in Dhaka city, the capital of Bangladesh, from January 2003 to March 2004. History, Physical examination and Spirometry were done in all cases and control for diagnosis of asthma and healthy subjects. One structured pre-tested questionnaire was filled up by face-to-face interview with the patients or parents by trained physician 
Results: Following risk factors were identified for asthma.
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Intake of food of any kind did not appear as a risk factor for asthma 

Discussion: Allergy and childhood infection are the 2 important risk factors for development of asthma in Bangladesh. Although prevalence of both childhood pneumonia and bronchiolitis is higher within the asthmatic population of the coastal areas than Dhaka city ( pneumonia 55.5% vs 17.2% and  bronchiolitis 68.1% vs 25.6%) , the importance of these two diseases as risk factors in Dhaka city is higher (see table). Allergy is significantly more important for Dhaka population in relation to coastal areas. Intake of antibiotics is a risk factor in both areas of Bangladesh, may be due to reverse causation i.e. the tendency for antibiotics to be used for early manifestations of asthma. So Dhaka population is more allergy prone and Coastal population is more infection prone. Conclusions: Lung infections in early life and allergy have been identified as   risk factors for asthma in Bangladesh. Childhood respiratory infections in allergy prone individuals may lead to development of asthma. Prevention of pneumonia, Bronchiolitis and allergy might prevent asthma in this country. Hypothesis: Childhood respiratory asthmogenic infections in allergy prone subjects may lead to development of asthma. Recommendations: Research is essential for the invention of a magic bullet which will prevent asthma by preventing early life respiratory infections in allergic individuals.
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Molecular Mechanism of Antitumour Effect of Diospyrin and Derivatives.

HAZRA B1, DAS SARMA M1, KUMAR B1, DAS K1, PANDEY BN2, MISHRA KP2.
1Jadavpur University, Calcutta, India; 2Bhabha Atomic Research Centre, Mumbai, India.

Background: Diospyrin (D1) could inhibit the growth of Ehrlich Ascites Carcinoma (EAC) in vivo. Hence, novel derivatives of D1 were synthesized, some of which were found to be cytotoxic to human cancer cell lines, e.g. HL-60, K-562, MCF-7, HeLa, A431. Presently, antitumour activity of D1, D2 and D7 were compared against EAC in vivo and MCF-7 cell line in vitro, followed by evaluation of their capacity to generate reactive oxidative species (ROS) in cancer cells
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Methods : D1, isolated from stem-bark of Diospyros montana Roxb., was converted to D2 and D7, which were assessed in vivo through intraperitoneal administration to Swiss A mice challenged with EAC cells. LD50 values were determined for the same route in mice. Comparative assessment of cytotoxicity in a cancer cell line was carried out by MTT assay on MCF-7 (human breast adenocarcinoma) cells grown in vitro. In another experiment, ROS generated in MCF-7 cells cultured in presence of the drugs was determined using 2', 7'-dichloroflorescein diacetate (DCHFDA) florescence probe. Cyclic voltammetric (CV) measurements were performed to assess the electron transfer mechanism leading to ROS generation.

Results : Bioassay against EAC showed the tumour inhibitory activity of D1<D2<D7. This order was corroborated by the findings from MTT assay on MCF-7 cell line, and fluorimetric estimation of ROS with DCHFDA. The CV data on formal redox potentials indicated involvement of ROS in the mechanism of action of D1 and its homologues.

Conclusion : D1, a hydroxynaphthoquinonoid, when converted to its ethylether, could generate more ROS and showed enhanced cytotoxicity against tumour cells in vitro and in vivo.
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Bacterial Susceptibility to Antibiotics in Wildlife in Iran.

Hemmatzadeh F1.

1Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran.

Background:The purpose of this study was to assess the epidemiology of bacterial infections and these susceptibility to antibiotics in wild ruminants and carnivorous in some biosphere reserved arias in different parts of Iran. Methods: Between spring, 2000, and winter, 2002, totally 56 wild ruminants including 13 gazelle, 21 wild goats and 22 wild sheep, 14 wild boars and 40 wild carnivorous including 11 wolves, 12 foxes and 17 jackals were hunted (110 animals). From each hunted animal, fecal and blood samples and some pieces of lung and liver and a nasal swab were taken (550 samples). All the samples were cultured in bacteriological media and sensitivity of isolated bacteria measured in disk diffusion method. 

Results: We studied the sensitivity of 396 isolated bacteria to 11 different antibiotic agents and the results complied with the guidelines of the French Microbiology Society antibiogram committee.

The dominant species in fecal samples cultures was Escherichia coli (95 of 110, 86.3%) followed by another enteric bacteria including Proteus spp (43%), Pseudomonas spp(16%) and anaerobics (12%).

We found 18 strains of E. coli (18.9%)and 6 isolates of Pseudomonas spp (37.5%)that resistance to one or more of common antibiotics another isolates had not any significant antimicrobial resistance. The most common strains isolated from lung were Streptococcus spp (19 of 110, 17.2%) followed by Klebsiella pneumoniae (7.2%), Corynebacterium ovis (3.6%) and Moraxella (2.7%).

The global susceptibility of E.coli strains to antibiotics was as follows: enrofluxacin 88.5%, cefalexin 61,chloramphenicol 70%, gentamicin 78%, tetracycline 68% cotrimoxazol 70% and nalidixic acid 53%.

Most of the respiratory and viscerally isolated bacteria were susceptible to mentioned antibiotics, but all of the resistance strains were isolated from wild animals that grazing near swage of cities or in common pastures with domestic animals, non of the samples from animals of fenced arias had not any antibiotic resistance. 

Conclusion: These results provide information that since wild animals are not exposed to antibiotics, so occurrence of drug resistance among the isolated bacteria is far less than the bacteria derived from domestic animals.
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Design and Synthesis of Contact System Inhibitors for the Treatment of Infectious Diseases.

RUSSELL, W1, FEX, T2, BJÖRCK, L1 and HERWALD, H1
1Section for Molecular Pathogenesis, Department of Cell and Molecular Biology, Lund University, Sweden and 2Orbichem, Lund, Sweden.

Hemostasis is a sensitive and tightly regulated process, involving the vascular endothelium and blood cells as well as factors of the coagulation and fibrinolytic cascades. During infection, inflammatory mediators generated by the microbe and/or the host may induce life-threatening complications by modulating the equilibrium between the pro-coagulant and anti-coagulant status of the host. The activation of the intrinsic pathway of coagulation, also known as the contact system or kallikrein/kinin system, is thought to contribute to the severity of the disease. 

Our previous work has shown that a number of significant human pathogens expresses surface structures, which are able to assemble and activate contact factors at the bacterial surface. As a consequence, proinflammatory reactions are initiated through the release of bradykinin, a potent inducer of fever, pain and hypotension. Moreover, absorption of contact-phase proteins and fibrinogen by bacterial surface proteins depletes relevant coagulation factors and causes a hypocoagulatory state. In rats bacteria-induced contact activation leads to massive infiltration of red blood cells and fibrin deposition in the lungs of the infected animals. These pulmonary lesions were almost completely prevented when the animals were treated with an inhibitor of contact system. Based on the structure of this contact system inhibitor, we synthesized approximately 120 substances which are now screened for their ability to block contact activation in vitro. Future work will show whether this approach leads to the discovery of novel antimicrobial drug candidates.
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Water-in-Oil-in-Water Emulsion for Transcatheter Arterial Embolization Therapy for Hepatocellular Carcinoma.

HINO T1, KAWASHIMA Y2, SHIMABAYASHI S1
1The University of Tokushima, Tokushima, Japan; 2Gifu Pharmaceutical University, Gifu, Japan.

Background: Transcatheter arterial embolization (TAE) therapy is an effective method for treating unresectable hepatocellular carcinoma as well as the percutaneous ethanol injection therapy. The chemoembolization therapy is one of the improved methods of TAE, where the effects of anticancer agents and embolization are expected. Drug carriers are often used to enhance the efficiencies of antitumor agents. We used an oily contrast medium, lipiodol as a drug carrier for chemoembolization therapy. Lipiodol water-in-oil-in-water (w/o/w) emulsion encapsulating epirubicin hydrochloride (EPI) was developed.  
Methods: W/o/w emulsion was prepared by using a two-step pumping emulsification procedure. Encapsulation efficiency and drug release prophile of the emulsion was studied by the dialysis method. Acute toxicities and effectiveness of the w/o/w emulsion after intravenous and hepatic arterial administration to rats were investigated, compared to the o/w emulsion used conventionally for TAE therapy. The toxicities were evaluated by plasma glutamic oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT) activities, survival time, and pathological appearance. The effectiveness was evaluated by monitoring the time course of EPI concentration in liver. The deposition of lipiodol in liver after hepatic arterial administration of the emulsions to rats was detected with a helical X-ray CT scanner.
Results: Release of EPI from the w/o/w emulsion showed a sustained release pattern. Survival time of the rat administered w/o/w emulsion was longer than that of the o/w emulsion. Acute toxic effects of w/o/w emulsion caused by EPI (i.e., size reduction of thymus gland and ulceration in stomach) and lipiodol (i.e, pulmonary edema) were smaller than those of o/w emulsion. The deposition of lipiodol after hepatic arterial administration of the emulsions was detected by an X-ray CT scanner. The concentration of EPI in the liver was increased and its residence was prolonged by encapsulating it in the w/o/w emulsion.
Conclusions: The deposition of lipiodol after hepatic arterial administration of w/o/w emulsion was detected. High efficiency and reduced toxicity of EPI is expected by virtue of the w/o/w emulsion. The w/o/w emulsion developed by us is a suitable formulation for the TAE therapy.
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Effect of Nitric Oxide Synthase Inhibitors in Schistosoma japonicum Infection: Killing Effect of D-NAME.

HIRATA M1, HIRATA K2, HARA T1, FUKUMA T1.
1Kurume University, Kurume, Japan; 2Kyushu University, Fukuoka, Japan.

Background: Although it is well recognized that nitric oxide (NO) plays central roles in the process of infectious diseases, its involvement in the protection of helminth infection is less defined. Using Schistosoma japonicum-infected mice, we here report that the administration of NOS inhibitors, N-nitro-d-arginine-methyl-esther (D-NAME), significantly decrease the worm burden. Methods: C57BL/6 and IL-I3 knockout mice were percutaneously infected with 30 S. japonicum cercariae and N-nitro-l-arginine-methyl-esther (L-NAME) or its inactive enantiomer D-NAME was administered per os at varying time of infections for 3 or 6 days and worms recovered were counted at 6 week PI. Results: D-NAME was more effective in the protection than L-NAME in C57BL/6 mice. In detailed studies, significant effects were shown when 50-100 g/ml concentration were given, whereas higher concentrations had no apparent effects. The different times of administration during the course of infection showed that the effects were more apparent when the inhibitor was given between 14 and 24 day of infection for 6 consecutive days. Measurement of serum NO levels showed that there was an increase in D-NAME-treated mice in comparison to the controls, whereas decreased NO levels were seen for L-NAME. When IL-13KO mice were used to examine whether the effects of the inhibitors are associated with host factors or not, a significant protective effect was seen in L-NAME-treated mice, indicating that there is an exactly reverse relationship between the wild type and IL-13 knockout mice. Conclusions: The present study shows that the administration of D-NAME has a significant effect in S. japonicum killing, probably due to increased NO production.
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Magic Bullets Against Non-Small Cell Lung Cancer (NSCLC) are Becoming A Reality – Targets are in Sight.
HIRSH V 1.

1 Royal Victoria Hospital, McGill University, Montreal, Canada.

Background:  Over the last decades, chemotherapy was the traditional treatment for good performance status (PS) patients (pts) with metastatic NSCLC. Its toxic side effects caused by effects on healthy tissues greatly influenced the quality of remaining life and frequently caused morbidity, especially in frail or elderly pts with comorbidities. Studies reported at the 2004 American Society of Clinical Oncology, among them our Quebec study, attempted to increase efficacy and lower toxicity by administering single agents in sequence rather than in combination. It has become evident however, that molecularly targeted therapies, i.e. epidermoid growth factor receptor – tyrosine kinase inhibitors (EGFR – TKIs) could be a better option for the frail pts.

Methods:  Forty-two evaluable chemonaïve pts with ECOG PS 2 or elderly with comorbidities, median age 75, with stage III B or IV NSCLC, entered the Quebec study with Vinorelbine 30 mg/m2 i.v. followed by Gemcitabine 1000 mg/m2 i.v., each given on Day 1 and 8 every three weeks, for one three-week cycle after best response.

Results:  Sixteen pts (38%) had partial response, 12 pts (26%) stable disease and 24 pts (36%) progressive disease. Median time to first progression was 3.5 months and median survival was 8 months, 12 pts (28.5%) survived one year. These results compared favourably to previously reported median survival of 4-6 months in similar group of pts.

Conclusion:  Efficacy of chemotherapy in frail pts with metastatic NSCLC is poor. Targeted therapy with oral EGFR – TKIs such as ZD 1839 (Iressa) or OSI 774 (Tarceva) showed efficacy even in second or third line treatments, benefiting poor PS pts as well as good PS pts. Toxicity was minimal. Our present Quebec study of PS 2 pts with metastatic NSCLC compares first-line chemotherapy Carboplatin/Gemcitabine i.v. with ZD 1839 po daily. Recent discovery of gene mutations at EGFR – TK ATP binding sites of some pts who responded to ZD 1839 will allow a rational approach of using these agents even in early stage NSCLC, prior to its resection, on the basis of genetic analysis results of biopsied specimens. Correlative studies of clinical and biological findings are being conducted. Rational combinations of targeted agents on individualised basis represent "the magic bullets" of future cancer treatments, which will resemble the treatments of infections. 
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A Novel pH Responsive Lipid-Drug Nanoparticle Composed of an HIV Protease Inhibitor, Indinavir, Enhanced Drug Localization and Viral Load Reduction In Lymphoid Tissues:  A Proof of Concept Study in HIV-2287-Infected Macaques (new data).

KINMAN L, BRODIE SJ, TSAI CC, BUI T, LARSEN K, SCHMIDT A, ANDERSON D, MORTON WR, HU SL, HO RJY
University of Washington, Seattle, WA, USA.

Background:  While additional pools of HIV-infected cells outside of the lymphatic system remained elusive, it is clear that a significant fraction of the virus or virus-infected cells is found in lymphatic tissues.  We found that indinavir levels in lymph nodes and blood from HIV-positive patients, indicated that drug concentrations in lymph node mononuclear cells (LNMC) were about 25-35% of mononuclear cells in blood.  Methods:  To enhance lymphatic delivery of anti-HIV drugs, we have designed a novel, nano drug delivery system consisting of lipid-associated indinavir (50-80 nm in diameter) complexes in suspension for subcutaneous (SC) injection.  Results:  Due to the pH-dependent lipophilicity of indinavir, practically all the drug molecules are incorporated into lipid phase when formulated at pH 7.4 and 5:1 lipid-to-drug (m/m) ratio.  At pH 5.5, about 20% of drugs were found in lipid-drug complexes.  Effects of lipid association on the time course of plasma indinavir concentrations were determined in macaques (Macaca nemestrina) administered with either soluble or lipid-associated formulation of indinavir (10mg/kg, SC).  Results yielded about a 10-fold reduction in peak plasma concentration and a 6-fold enhancement in terminal half-life (t1/2( = 12 vs. 2 hr).  In addition, we found that indinavir concentrations in both peripheral and visceral lymph nodes were 250-2270% higher than plasma (compared to less than 35% with soluble lipid-free drug administration in humans).  Administration of lipid-associated indinavir (20 mg/kg q.d.) to HIV-2287 infected macaques (at 30-33 weeks after infection) resulted in significantly reduced viral RNA load and increased CD4+T cell number concentrations.  Conclusions:  Collectively, these data indicate that lipid association greatly enhances delivery of the anti-HIV drug, indinavir, to lymph nodes at levels that cannot be achieved with soluble drug, provides significant virus load reduction, and could potentially reverse CD4+T cell depletion due to HIV infection.  
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Multidrug Resistance Gene (MDR1) Polymorphism G1199A alters P-Glycoprotein Efflux Activity and Drug Resistance (new data).

WOODAHL EL, YANG Z, BUI T, SHEN DD, HO RJY
University of Washington, Seattle, WA, USA.

Background:  A large number of genetic variants of the multidrug resistance gene (MDR1) have been linked to variations in disposition of drugs across the therapeutic spectrum.  However, direct demonstration of these genetic variants in the efflux transport activity of the protein product Pgp remained elusive, particularly, the significance of the MDR1 G1199A polymorphism, resulting in an Ser400Asn modification in P-glycoprotein (P-gp).  Methods: We have developed stable recombinant LLC-PK1 epithelial cells expressing either MDR1wt or MDR11199 to evaluate functional consequences of G1199A.  Results:  P-gp activity observed in MDR1wt and MDR11199 cells was completely inhibited in the presence of the specific P-gp inhibitor, GF120918.  Comparable expression of mRNA and protein in the MDR1-expressed cells and correct localization of P-gp in the apical membrane of recombinant cells was verified.  Mean intracellular Rhodamine-123 (R123) accumulation, measured by flow cytometry, was approximately 4.75-fold higher in MDR11199 recombinant cells than MDR1wt cells.  Cytotoxicity studies have shown that MDR1wt and MDR11199 cells exhibited similar resistance, as measured by EC50 values, to doxorubicin (155 ± 68 vs. 120 ± 32 nM); however, MDR11199 cells were more resistant to vinblastine (1.41 ± 0.51 vs. 15.7 ± 4.0 nM; p < 0.001) and vincristine (1.18 ± 0.56 vs. 3.41 ± 1.47 nM; p < 0.05).  The apparent transepithelial permeability ratios of R123 in MDR1wt and MDR11199 cells were 3.54 ± 0.94 and 2.02 ± 0.51 (p < 0.05), respectively.  Conclusions:  The G1199A polymorphism alters the efflux and transepithelial permeability of a fluorescent substrate and sensitivity to select cytotoxic agents, which may influence drug disposition and therapeutic efficacy of some P-gp substrates.
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Methods of rapid detection of urinary tract infections, The CAPILLARY ISOELECTRIC FOCUSING and direct micropy.

V. Holá1, F. Růžička1, M. Horká2, K. Šlais2.
1Institute for Microbiology, Faculty of Medicine, Masaryk University, Brno, Czech Republic; 2Institute of Analytical Chemistry, Academy of Sciences of the Czech Republic, Brno, Czech Republic.

Background: The success of the therapy of microbial infections depends on the rapidity of the infectious agents identification to start directed antimicrobial therapy. The classical detection of pathogens by means of cultivation is relatively time-consuming. From this reason there is the necessity to find new faster methods for the detection of microorganisms. The Capillary isoelectric focusing (CIEF) and direct microscopy of the microorganisms on the catheters seem to be applicable. The CIEF enables determination of isoelectric points, pI’s, which are specific for each microbial species. Methods: Microscopically we observed the cell accumulations on the sections of catheters. We used both light and fluorescence microscopy. Obtained pictures were processed by the image analysis software. In CIEF with UV detection we suggest the sandwich injection of the ampholytes, solution of the selected electrolytes and the sample mixture of bioanalytes into uncoated fused silica capillaries together with the presence of the poly(ethylene oxide), PEG 4000, in the catholyte and the anolyte, as possible way to the reproducible and efficient focusing of microorganisms in linear pH gradient, 3 – 10 or 2 – 4.9. For tracing of the pH gradients the low molecular pI markers were used. In CIEF with fluorometric detection non-ionogenic tenside on the basis pyrenebutanoate was used as the buffer additive instead of PEG 4000 for dynamic modification of microorganisms. Results and Conclusions: The microscopic techniques can be used for the direct proof of the presence of the microorganism on the catheter. On the most frequent pathogens of urinary tract infections – S. epidermidis, S. aureus, E. coli, K. pneumoniae, P. mirabilis, P. vulgaris, P. aeruginosa and C. albicans we determined pI points and separated them from mixed cultures. The use of non-ionogenic tenside on the basis of pyrenebutanoate (fluorometric detection) increased the susceptibility of the detection to 102 cells per ml, which is the lower limit for the clinical significance of the microorganism found in samples of urine. From the peak area we can quantify the microorganism in the sample. 
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Glutamine (GLN) – Magic Bullet in Treatment of Protein Wasting in Severe Illness.
HOLECEK M.

Department of Physiology, Charles University School of Medicine, Hradec Kralove, Czech Republic.

Background: Severe illness such as sepsis, trauma and burn injury is  frequently associated with protein wasting caused by complex action of cytokines, glucocorticoids,  acidosis and anorexia. Treatment of this complication is difficult and various nutrients, hormones and drugs were studied. Among substances with  promising effect belongs  GLN synthesised mainly in skeletal muscle. The main tissues utilising GLN are gut, liver, kidneys, and immune cells. In severe illness the utilisation of GLN exceeds it’s synthesis and a marked decrease in GLN is observed in body fluids. A number of researchers have found that GLN  can decrease production of proinflammatory cytokines, attenuate injury and improve nitrogen balance in critically ill patients. However, the mechanism by which GLN administration affects protein balance is not clear. 

[image: image38.wmf] 

Aim: On the basis of results of our experiments and results of other laboratories to explain the mechanism of  the favourable effect of GLN administration on protein balance in  proteocatabolic illness .   

Conclusions: There are at least   two negative   feedbacks by which GLN administration  may affect protein metabolism in stress illness (Figure). The first is related to inhibitory effect of GLN on production of proinflammatory cytokines, the second is related  to its 
 effect on branched-chain amino acid metabolism (BCAA; valine, isoleucine, leucine) -  an essential substrates and important regulators in synthesis of body proteins and  the major nitrogen source for GLN  synthesis in muscle.
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Impact of Erythrocyte Ribavirin Concentration in Hemoglobin Reduction induced by Interferon and Ribavirin Combination Therapy.
HOMMA M1, INOUE Y2, HOSONO H2, MATSUZAKI Y1, TANAKA N1, SHIBATA M3, MITAMURA K3, HASEGAWA Y1, NAGASAWA T1, KOHDA Y1
1University of Tsukuba, Ibaraki, Japan; 2Tsukuba University Hospital, Ibaraki, Japan; 3Showa University, Tokyo, Japan.

Background: Hemolyic anemia is a common adverse event in interferon (IFN) and ribavirin (RBV) combination therapy. We determined erythrocyte RBV concentration to assess hemoglobin (Hb) reduction in hepatitis C virus (HCV) infected patients treated with IFN+RBV. Effects of intracellular RBV on morphological change and phosphatidylserine (PS) exposure on erythrocyte cell membrane were also inverstigated to clarify the mechanism of RBV induced Hb reduction.  Methods: Blood samples for determining RBV concentrations were collected from seven HCV patients (age: 44(14 yrs, 5 males/2 females) treated with IFN+RBV therapy. Plasma and erythrocyte RBV including its phosphorylated metabolites were determined by HPLC. Microscopic analysis and flow-cytometry using Anexine V were conducted to examine morphological change and PS-exposure in isolated erythrocytes treated with RBV alone or RBV+dipyridamole, an inhibitor of nucleoside transporter (NST).  Results: Steady state concentrations for plasma and erythrocyte RBV were 9.0(2.2 and 1,374(324 µM, respectively, which were observed 3-4 weeks after starting the combination therapy. Eighty eight percent of erythrocyte RBV were phosphorylated metabolites (1,223(299 µM), whereas the metabolites were not determined in plasma. A positive correlation between erythrocyte RBV and Hb reduction was observed (r=0.707, p<0.001). Morphological transformation to echinocytes and increased PS-exposure were observed in erythrocytes treated with 1mM RBV. Pre-treatment of erythrocytes with dipyridamole suppressed these changes.  Conclusions: 1) RBV accumuration in erythrocyte clearly associates with Hb reduction in IFN+RBV therapy. 2) Morphological transformation and PS-exposure, which are induced by intracellular RBV transported via NST, may accelerate removing erythrocytes in reticuloendothelial system. 
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Antineoplastic Strategy: Irreversible Tumor Blood Flow Stasis Induced by the Combretastatin A-4 Derivative AVE8062 (AC7700).

HORI K1
1Institute of Development, Aging and Cancer, Tohoku University, Sendai, Japan.

Despite extensive research efforts, effective therapies for refractive cancers have not yet been established, and development of successful treatment strategies remains the most important task in the field of oncology. Three significant problems in cancer chemotherapy require attention: (1) choosing the most suitable drug for each patient, which is complicated by the unique properties of individual cancers, (2) delivering an effective dose of drug to tumor tissue, and (3) minimizing severe side effects of anticancer drugs. Because the cancer cells are themselves the direct target of the drugs, these problems cannot be avoided. We recently showed that AVE8062 (formerly AC7700), a combretastatin A-4 derivative, achieves irreversible stasis of tumor blood flow (TBF) in various solid tumors, including carcinogen-induced autochthonous primary tumors; tumors growing within internal organs including liver, kidney, and stomach; metastatic lymph nodes; and small tumor foci with diameters of less than 3 mm. The marked antitumor effects were thus unrelated to cancer type. Our research also strongly suggested that the main target of AVE8062 is host arterioles and that the stasis of TBF induced by AVE8062 is not accomplished by direct action of the drug on tumor vessels. This technique of attacking tumor by means of blocking the TBF largely avoids the three problems typically encountered in cancer chemotherapy that were mentioned above. Here, we summarize recent experiments on antivascular and antitumor effects of AVE8062 and show how AVE8062 causes selective stasis of TBF and why TBF does not subsequently resume. We propose that such starvation tactics induced by AVE8062 constitute a new therapeutic strategy for all cancers, including those that are refractory. Drugs that can induce irreversible TBF stasis may thus become the new “magic bullets” against solid tumors.
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Effects of Mupirocin at Subinhibitory Concentrations on Biofilm Formation in Pseudomonas aeruginosa.

HORII T, Morita M, Ishikawa J, Takeshita A, Maekawa M.
Hamamatsu University School of Medicine, Hamamatsu, Japan.

Background: Colonization of Pseudomonas aeruginosa at trachea, nares and oropharynx can cause ventilator-acquired pneumonia. Formation of biofilm, which refers to microcolonies encased in extracellular polysaccharide material, is a microbial virulence factor. In the previous study (J Antimicrob Chemother 51, 1175-1179, 2003), we showed that subinhibitory concentrations of mupirocin can suppress flagellar formation in P. aeruginosa. In the present study, we evaluated the effect of mupirocin on biofilm formation in P. aeruginosa. Methods: P. aeruginosa PAO-1 were used (MIC, >1024 g/mL for mupirocin). Biofilm-forming bacteria were prepared by the method of Tanaka et al. (Chemother 46, 36-42, 2000). The samples were examined to count viable biofilm-forming bacteria, to quantify alginate and to observe morphologically by scanning electron microscopy (SEM). To quantify the bacteria, the bacterial suspension was serially diluted and 0.1 ml from each dilution was plated on to heart infusion agar. Quantities of alginate were determined by the method of Yasuda et al. (Meth Enzymol 310, 577-95, 1999). Results:  The effect of 256 g/mL of mupirocin on biofilm-forming P. aeruginosa PAO-1 was examined over 10 days, starting at day 0. With or without continuous exposure to mupirocin, counts of viable bacteria remained stable until day 10 (approximately 107 to 108 cfu/Cell Desk). The amount of alginate showed a linear increase only until day 6 with exposure to mupirocin, while a linear increase continued until day 8 without antibiotic treatment. The amount of alginate with exposure to mupirocin was smaller than with no antibiotic from day 8 to 10. Exposure to mupirocin reduced biofilm formation until 10 days. Biofilm formation with producion of glycocalyx was observed on day 6 to 10 without antibiotic treatment. Conclusion(s): We showed that subinhibitory concentrations of mupirocin can reduce biofilm formation and alginate production in P. aeruginosa. These results suggest potential effectiveness of topical mupirocin for eradication of biofilm-forming bacteria at sites such as the nose.
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Pharmacokinetics and effects of ribavirin by intravenous and intraventricular administration for the treatment of subacute sclerosing panencephalitis (SSPE).

Mitsuaki Hosoya1, Hitoshi Suzuki1, Shuichi Mori2, Shiro Shigeta2.

1Department of Pediatrics and 2Department of Microbiology, Fukushima Medical University School of Medicine.

Background: Subacute sclerosing panencepalitis (SSPE) is a progressive and fatal central nervous system disorder that results from a persistent SSPE virus infection. Ribavirin is a broad-spectrum antiviral drug with inhibitory activity against many ribonucleic acid (RNA) viruses, including measles and SSPE viruses. In animal SSPE model, ribavirn administered into subarachnoid space inhibits the replication of SSPE virus in the brains and improves the survival rate. 

Methods: Patients with SSPE were treated with ribavirin by intravenous administration and intraventricular administration. We evaluated the effects and toxicities of ribavirin therapy and analyzed the pharmacokinetics of ribavirin in the serum and CSF. 

Results: Intravenous ribavirin therapy improved the neurologic states of SSPE patients at the maximal tolerable dose. Transient reversible anemia and mucosal swelling were noted. Ribavirin penetrates well into CSF, achieving 74% (range, 50 to 89%) of the concentration in serum. The ribavirin concentrations maintained in the serum and CSF were comparable to the minimum inhibitory concentration in vitro and in vivo (5-20 g/ml). The neurologic states, however, deteriorated a few months after interruption of the therapy. Next we administered intraventricular ribavirin. We aimed to adjust the individual dose and the frequency of intraventricular administration based on the peak level and the half-life of ribavirin in CSF as the ribavirin concentration was maintained at the safe and completely inhibitory concentration (50-200 g/ml). Intraventricular ribavirin therapy was safe and well-tolerated. Clinical significant effectiveness was observed in 4 of 5 patients. In the 4 patients, CSF ribavirin concentrations were maintained at the target level.

Conclusion: Ribavirin therapy is effective against SSPE if the CSF ribavirin concentration is maintained at a high level. Intravenous and intraventricular ribavirin therapy should be further pursued for its potential use in patients with SSPE and might be applied for the treatment of patients with encephalitis caused by other RNA viruses.
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Development of Hexadecyloxypropyl-cidofovir: An Oral Drug for the Prevention and Treatment of Smallpox.
HOSTETLER, KY
Department of Medicine, University of California, San Diego and the San Diego VA Healthcare System, San Diego, California, USA.

Background: Smallpox is caused by the variola virus, a potential agent of concern for bioterrorism.  Although vaccination is protective, it is unlikely to solve all aspects of this threat.  Be  cause of side-effects, many have declined to be vaccinated, and large numbers of people are not ideal candidates for vaccination because of eczema, atopic dermatitis, immunosuppression (due to AIDS, cancer, organ transplantation), or heart disease. Consequently, a drug alternative is essential. Cidofovir (CDV), an acyclic nucleoside phosphonate which inhibits viral DNA polymerases as the diphosphate, was shown to be active against poxviruses by De Clercq and coworkers, and Huggins et al showed that CDV was active against variola major.  However, CDV is <3% orally bioavailable and an oral treatment is required for bioterrorism uses. Methods: To promote oral absorption, we converted CDV to hexadecyloxypropyl-cidofovir (HDP-CDV). HDP-CDV was tested  for antiviral activity, oral bioavailability, and oral activity in lethal orthopoxvirus animal models. Results: The in vitro antiviral activity of HDP-CDV against orthopoxviruses showed EC50 values of 0.01 to 0.6 M compared with 30 to 42 M for CDV. Cell uptake and conversion of HDP-CDV to CDV-PP was 100x greater and its oral bioavailability in mice was 88%.  Oral treatment with HDP-CDV, either before infection or as long as 3 days after lethal challenge with cowpox or ectromelia, prevented death in essentially 100% of animals.  Toxicology testing in two species shows that kidney toxicity, which is characteristic of parenteral cidofovir, is absent with oral HDP-CDV.  To achieve an indication for treatment of smallpox, which was eradicated 30 years ago, Phase III testing will be done under the FDA’s Animal Equivalence Rule in primates infected with monkeypox and smallpox.  Conclusions:  HDP-CDV is a promising candidate for prevention and treatment of smallpox and vaccination complications.  
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Molecular Mechanism of Apoptosis Induction by Polyphenolic Compounds: Targeting Reactive Oxygen Species (ROS) and Mitochondria.

HOU D-X, Kubo M, Harazono K, Imamura I, Morishita A, Tong X, Uto T, Takeshita T, Fujii M
Faculty of Agriculture, Kagoshima University, Kagoshima, Japan.

Background Accumulated data indicate that many polyphenolic compounds could induce apoptosis in carcinoma cells, and suggest a promising class of compounds, which might be of interest in cancer chemotherapy. However, the molecular mechanisms are not unclear. We have screened 51 kinds of polyphenolic compounds and found that 30 kinds of which could induce apoptosis in human promyelocytic leukemia cells (HL-60), a high sensitive cell line to ROS.  
In the present study, we chose several typical kinds of polyphenolic compounds to clarify the molecular mechanisms by targeting ROS and mitochondria. 

Methods: HL-60 cell line was cultured at 37(C with 5% CO2 in RPMI-1640 medium containing 10% FBS. The cell survival rate was measured by a MTT assay. DNA fragmentation was detected by agarose gel electrophoresis or flow cytometric assay. The intracellular ROS and mitochondrial membrane potential (ΔΨm) were measured by using the fluorescent probe of H2DCF-DA and DiOC6(3), respectively. The proteins of cytochrome c, Bid, PARP and caspases were detected by Western blotting with specific antibodies.

Results: The selected polyphenolic compounds could be, at least, classified into three classes in according to their effects on intracellular ROS and mitochondria. The first type is most popular including number of epigallocatchin, anthocyanin and proanthocyanin. They could cause intracellular ROS increase, Bid activation, ΔΨm loss and cytochrome c release. Thus, they induced apoptosis by ROS-dependent mitochondrial dysfunction pathway. The second type is that they induced apoptosis via ROS-independent mitochondrial death pathway because they caused Bid activation, ΔΨm and cytochrome c release without intracellular ROS generation. The third type is that the compounds induced apoptosis by a novel pathway, which is neither ROS nor mitochondrial dysfunction pathway.

Conclusion: There are, at least, three different molecular mechanisms for polyphenolic compounds-induced apoptosis in HL-60 cells according to their effects on intracellular ROS and mitochondria. These findings enhance our understanding of anticancer function of polyphenolic compounds, and suggest that any clinical application should be based on the precise understanding of the action mechanisms.
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Treatment of Toxocara canis (Nematoda) Infection in Mice with Albendazole Incorporated into Liposome Carriers and Immunomodulator (-glucan.

HRČKOVA G, VELEBNY S, TOMAŠOVIČOVA O, ČORBA J.
Parasitological Intitute, Košice, Slovak Republic.

Background: Albendazole is the most commonly used anthelmintic drug for the treatment of tissue-dwelling larval stages of nematodes. In the chronic stage drug exerts only limited efficacy on larvae in muscles and brain due to extremely low water-solubility. Drug carriers such as liposomes have distinct advantages over conventional drug forms because these particles can act as circulating drug-containing reservoirs. (-glucan is  polysaccharide of a fungal origin with the potent immunomodulatory abilities. Methods: In present work we have investigated the effects of albendazole (ABZ) incorporated into conventional liposomes or “stealth” liposomes and co-administration of liposomised glucan on recovery of  larvae in the brain and muscles of mice, which were treated during the chronic stage of infection. ABZ formulations were given by either oral or subcutaneous (s.c.) route. Total amount of ABZ (350 mg/kg of body weight, free or in carrier) was given in 10 doses twice a day within 5 days. The plasma levels of ABZ-sulphoxide, was analyzed by HPLC chromatography with UV absorbance detection at 292 nm. The bioavailability of  drug for larvae was examined indirectly by (i) immunohistological localisation of live/dead larvae in the tissues, (ii) monitoring the levels of circulating immune complexes (antigens and IgG antibodies) by capture ELISA test and as (iii) expression of individual larval antigens by means of Western Blot analysis. Results: Efficacy of either of liposomised forms of ABZ was higher than efficacy of the same dose of free ABZ (muscles 7.4 %, brains 29.6 %). The highest reduction of larvae was recorded in mice treated with ABZ in “stealth” liposomes and 2 doses  lip.glucan (s.c.) in muscles (70.0 %) and brains (92.2 %). The plasma levels were markedly increased after oral route but were several times higher after s.c. administration of  “stealth” lip.ABZ in comparison with free ABZ, and  peak value shifted from 2 h (free drug) to 6 h post administration. Histological examinations of brains showed the presence of higher number of dead larvae in all lip.ABZ- and lip.glucan-treated groups,  indicating on enhanced ability of liposomised forms to cross blood brain barrier. Levels of immune complexes were also significantly decreased in all treated groups. Expression of dominant 70 kDa larval secretory antigen was abolished after lip.ABZ forms but not free drug. Conclusions:  1) Entrapment of albendazole into “stealth” liposomes provides the long-circulating drug-release reservoirs and considerably enhances their penetration into tissues and parasites. 2) Co-administration of (-glucan could provide an inexpensive way of enhancing effects of antiparasitic drugs. 
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Drug Design of BPR0L075 as an Anti-Cancer Agent.

Hsing-Pang Hsieh1; Jing-Ping Liou1; Chun-Wei Chang1; Ching-Chuan Kuo2; Yi-Ling Chang1; Fu-Ming Kuo1; Huan-Yi Tseng1, Wen-Yu Pan2; Ching-Ping Chen1; Yung-Ning Yang1, Chiung-Tong Chen1, Shiow-Ju Lee1, Jang-Yang Chang2.

1Division of Biotechnology and Pharmaceutical Research, National Health Research Institutes, Taipei, Taiwan; 2Divisions of Cancer Research, National Health Research Institutes, Taipei, Taiwan.

Background: Combretastatin A-4 (CA4), a natural product isolated by Pettit and co-workers in 1988 from the South African bush willow tree Combretum caffrum, strongly inhibits the polymerization of tubulin by binding to the colchicine-binding site.  CA4 exerts potent cytotoxicity against a variety of human cancer cells including multidrug resistant (MDR) cancer cell lines.  CA4P, a disodium phosphate prodrug, is undergoing phase II clinical trials as a tumor vascular targeting agent.  It displays potent antitumor effects in a wide variety of preclinical tumor models as well as substantial antivascular activity in tumor blood flow while causing no significant blood flow retention in normal tissues.  The encouraging antivascular /anticancer activity of CA4P has stimulated our interest in discovering a new series of aroylindoles designed to mimic CA4.

Methods: More than 150 analogues of aroylindoles were synthesized for lead optimization based on bioisosteric replacement of the olefinic linker and the B-ring in the CA4 skeleton. BPR0L075, especially displayed potent cytotoxicity with GI50 = 8.28 nM against a panel of human cancer cell lines.  Notably, BPR0L075 also showed no cross-resistance to various anticancer drugs such as paclitaxel, colchicine, vincristine, CPT and VP-16 and demonstrated a synergistic effect with cisplatin and vincristine in vitro, respectively.

Results: 

Rational Design of BPR0L075
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Inhibition of Human Xenografts Growth in vivo by BPR0L075
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Conclusions: 1) Structure-activity relationship studies indicated that a methoxy group located at the C-6 position (BRL0075) played an important role for the maximal activity, shifting it to the C-5, C-7 or C-4 positions resulted in moderate activity.  2) Pharmacokinetic properties of BPR0L075 showed long t1/2, low CL, and sufficient AUC after intravenous administration.  3) BPR0L075 dose-dependently inhibited the growth of subcutaneously implanted tumors of human cervical KB cancer cells and human gastric MKN-45 cancer cells after intravenously dosed at 10, 25, and 50 mg/kg for two dosing cycles.  Repeated daily I.V. doses (50 mg/kg/day) of BPR0L075 caused a treated/control (T/C) ratio of 16% against human cervical carcinoma KB cells and of 25% against human gastric carcinoma MKN45 cells, respectively.  4) BPR0L075 is currently under preclinical evaluation.
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Penicillin Remains the First Drug of Choice for the Treatment of Pneumococcal Pneumonia in Taiwan with High Rate of Penicillin Resistance in Streptococcus pneumoniae.
Hsueh PR,1 Huang WK,2 Teng LJ,1 Shyr JM,3 Liu YC2
1National Taiwan University Hospital, National Taiwan University College of Medicine, Taipei; 2Kaoshiung Veterans General Hospital, Kaoshiung; 3Taichung Veterans General Hospital, Taichung, Taiwan.

Background: In Taiwan, the rate of resistance to penicillin, other (-lactam antibiotics, and macrolides among Streptococcus pneumoniae isolates is remarkably high. Resistance to fluoroquinolones and telithromycin among this organism also emerges. Methods: From August 2003 to December 2003, a total of 194 isolates of S. pneumoniae were collected from 194 patients who were treated at three hospitals in Taiwan. Minimum inhibitory concentrations (MICs) of 17 antimicrobial agents were determined using the agar dilution method according to the guidelines established by the National Committee for Clinical Laboratory Standards (NCCLS). Results: Seventy-two percent of the isolates exhibited decreased susceptibility to penicillin (intermediate [MICs, 0.12-1 µg/mL], 69%; and resistant [MICs, 2 µg/mL]; 3%). Five (3%) and 10 (5%) isolates exhibited decreased susceptibility to cefotaxime (MICs, 2-4 µg/mL) and cefepime (MICs, 1-4 µg/mL), respectively, based on nonmeningitis criteria provided by the NCCLS. Ninety-four percent of isolates were resistant to azithromycin and 68% of azithromycin-resistant isolates had azithromycin MICs of (64 µg/mL (cMLSB). The proportion of isolates with decreased susceptibility to levofloxacin, quinupristin-dalfopristin, and telithromycin was 3% (MICs, 4->32 µg/mL; five isolates), 57% (MICs, 2-8 µg/mL, 111 isolates) and 3% (MICs, 2 µg/mL; four of 159 isolates), respectively. Tigecycline had excellent in vitro activities against S. pneumoniae isolates (MICs, ≤0.06 µg/mL). Conclusions: In Taiwanese Guidelines for Antibiotic Treatment for Pneumonia (2004), penicillin is still recommended as the first drug of choice for treating pneumococcal pneumonia because all isolates tested exhibited penicillin MICs of (2 µg/mL. Nevertheless, a macrolide alone is not recommended as an empiric therapy for community-acquired pneumonia.
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Infectomics: Creating Holistic Strategies for the Development of Antiinfectives against the Central Nervous System (CNS) Infection.
Huang SH1,2, ZENG FY2, JONG A1, WU CH1, Huang SZ2
1Childrens Hospital Los Angeles University of Southern California, Los Angeles, USA; 2Shanghai Children’s Hospital Shanghai Jiao Tong University, Shanghai, China.
Background: Infectious disorders of the CNS remain feared diseases with high morbidity and mortality. This medical concern is mainly due to a poor penetration across the blood-brain barrier (BBB) by the majority of the current antiinfectives and the our relative ignorance of the host defense system. Therefore, the generation of new antiinfectives has emerged as an urgent issue in the therapeutics of the CNS infections. Infectomics integrating genomics, high-throughput techniques and computational tools offers holistic and integrative strategies for dissecting the interplay between microbial pathogens and their hosts. Both microbial and host signatures of infectomes provide invaluable fountains in the search for novel antiinfectives. Methods: Chemical infectomics identifies novel CNS antiinfective targets for drug development. In order to develop drugs which exhibit the expected CNS therapeutic effects, it is of great importance to holistically understand how chemistry, biology and pathophysiology of the BBB contribute to pathogenesis and therapeutics of CNS infections. The current chemotherapeutic agents targeting the metabolism and structure of microbes are not efficient for viral infection as viruses use many of the normal cellular functions of the host for their growth. Host defense infectomics can overcome this limitation by enhancing the host defense system against microbial infectivity. Results: Both genotypic and phenotypic infectomes of meningitic pathogens have been successfully exploited for identification of drug and vaccine candidates against Neisseria meningitidis. A recent study demonstrates that human CD34(+) cells migrate into the brain, differentiate into microglia, and express recombinant therapeutic proteins after infusion into immunodeficient mice. Our recent study shows that in utero-transplanted human hematopoietic stem cells migrate into the brain of fetal goats, suggesting that fetal goat can be potentially used as a large animal model to permit the robust formation of donor-derived CNS-specific cells. Conclusions: Chemical and host defense infectomics can be used as holistic strategies in the development of new therapeutics for CNS infections.
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Physiological costs of antibiotic resistance.
Hughes D, Macvanin M, Komp Lindgren P, Marcusson LL, Norström T.
Department of Cell and Molecular Biology, Microbiology Programme, Box 596 BMC, Uppsala University, Uppsala, Sweden.

Review: The genetic alterations, including mutations, that are required for bacteria to achieve antibiotic resistance come with a cost. The cost can often be measured in terms of slow bacterial growth rate or reduced virulence. In the case of fluoroquinolones the cost is closely associated with the requirement to accumulate multiple mutations to achieve a clinically relevant level of resistance. These changes typically involve mutating critical enzymes like DNA gyrase, DNA topoisomerase II, and upregulating the expression of efflux pumps. In the case of fusidic acid the costs of resistance associated with mutations in EF-G are, as could be expected, coupled to the cost of protein synthesis. However, FusR mutations in EF-G (in Salmonella) also alter the levels of global contols molecules including ppGpp and the sigma factor RpoS. Thus, an unexpected consequence of fusidic acid resistance is that global gene regulation is altered. In Salmonella this results in reduced levels of heme and of catalases. Some of the consequences are increased sensitivity to oxidative stress and a reduced ability to perform aerobic respiration. We think it likely that fitness costs will be a problem faced by antibiotic resistant bacteria in a clinical setting. Mutations that compensate some of the fitness costs are easily selected in the laboratory. In the case of fluoroquinolones we have found that some resistance mutations can apparently compensate for some of the costs associated with other resistance mutations. In the case of fusidic acid secondary mutations within EF-G compensate for some of the physiological costs of resistance.

Conclusions: Understanding the physiological consequences for bacteria of becoming resistant to antibiotics can (1) inform the search for a bacterial Achilles heel and novel drug targets, and (2) assist in the evaluation of alternative dosing strategies.
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Ten Years Experience with HACEK Infections – the Need to Standardize Antimicrobial Susceptibility Testing and to Develop Treatment Guidelines.
Hui M 1, Cheng AFB 1
1 The Chinese University of Hong Kong, the Prince of Wales Hospital, Hong Kong SAR, China.
Background: HACEK is a group of uncommon fastidious Gram negative organisms (Haemophilus aphrophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens and Kingella kingae) capable of causing infective endocarditis and other infections. Due to their slow growth, methods for antimicrobial susceptibility testing and treatment guidelines had been difficult to develop. Therefore, its treatment is generally empirical and with little evidence to base on. In this report, we aimed to review the characteristics of these infections occurring in a single centre over the past ten years. Methods: A retrospective analysis was conducted on all patients’ records with microbiological confirmation of HACEK infection in the Prince of Wales Hospital of Hong Kong from 1994 - 2003. Results: A total of 54 non-duplicate cases were diagnosed to have HACEK infection from 1994 to 2003. Among these, 10 (19%) were Haemophilus aphrophilus, 2 (4%) were Actinobacillus actinomycetemcomitans, 42 (77%) were Eikenella corrodens. No Cardiobacterium nor Kingella had been isolated. 11 isolates (20%) were recovered from blood cultures, 33 (61%) from wound swabs and abscesses, 10 (19%) from sterile body fluids such as pleural aspirates and peritoneal dialysates. Among the 54 patients, only 3 had a probable clinical diagnosis of infective endocarditis. Antimicrobial testings were performed on 43 (80%) isolates. The number of drugs tested ranged from 3 - 19 (mean = 7). All were performed by disk diffusion test. Beta-lactamase production was tested for and documented on 7 (2%) isolates by the use of a chromogenic cephalosporin test, all of them were tested negative. Another 4 isolates were shown to be resistant to ampicillin by disk diffusion test, but without documented beta-lactamase result. The crude mortality rate was 9% (5/54). The average length of stay were 17 (range: 1 - 116) days. Conclusion: An increasing trend of HACEK isolation was observed over the past 10 years. Non-endocarditis infection greatly out-numbered endocarditis cases. Huge variations in antibiotic susceptibility testing and beta-lactamase detection exist. This calls for the need to standardize antimicrobial testing with these organisms, so that treatment strategies can be developed.
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Studies on New Tumour Active Compounds with Three Metal Centres.
HUQ F1, DAGHRIRI H2, BEALE P3, YU JQ1
1School of Biomedical Sciences, University of Sydney, Sydney, Australia; 2RPAH, Camperdown Sydney Australia.
Background: Although cisplatin is a widely used anticancer drug that is highly effective against testicular and ovarian cancers, its clinical utility has been limited due to the frequent development of drug resistance and severe side effects. Currently attention is given to rule-breaker platinum compounds  with the aim of widening the spectrum of activity. A notable example is BBR3464 which consists of three trans-platinum units joined together by two 1,6-diaminohexane chains.  Only the two terminal platinum units in BBR3464 undergo covalent binding  with DNA whereas the central platinum unit undergoes only noncovalent interactions such as hydrogen bonding and electrostatic interactions .  Recently we reported on the synthesis and characterisation of the following multinuclear Pt-Pd-Pt complexes: [{trans-PtCl(NH3)2}2-{trans-Pd(NH3)2(H2N(CH2)4NH2)2}]Cl4 (code named DH4Cl), [{trans-PtCl(NH3)2}2-{trans-Pd(NH3)2(H2N(CH2)5NH2)2}]Cl4 (code named DH5Cl), [{trans-PtCl(NH3)2}2-{trans-Pd(NH3)2(H2N(CH2)6NH2)2}]Cl4 (code named DH6Cl), [{trans-PtCl(NH3)2}2-{trans-Pd(NH3)2-(H2N(CH2)6NH2)2}]Cl4 (code named DH7Cl). In this paper we report on the activities, the nature of interaction with DNA, cell up take and extent of binding with DNA of the compounds. In this paper we report on the activities, the nature of interaction with DNA, cell up take and extent of binding with DNA, of DH4Cl, DH5Cl, DH6Cl and DH7Cl. DH6Cl is found to be most active.

Results: 

The compounds are found to exhibit significant anticancer activity against ovarian cancer cell lines: A2780, A2780cisR and A2780ZD0473R as shown in Table 1:

Table 1: IC50 values of DH4Cl, DH5Cl, DH6Cl, DH7Cl and cisplatin against human ovary cell lines: A2780, A2780cisR, A2780ZD0473R, melanoma cell line: Me-10538 and lung cancer cell line: NCI-H460

DH6Cl in which the linking diamine has six carbon atoms is found to be the most active compound. As the number of carbon atoms in the linking diamine is decreased below six and increased above six, the activity is found to decrease, illustrating structure-activity relationship. 
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Conclusions: 

The variations in the activities of the compounds with the change in size of the linking diamine, the extents of unwinding of pBR322 plasmid DNA, their cell uptake and binding with DNA, demonstrate structure-activity relationship.
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Penetration of Anti-infectives into the Lung.

HUSSAIN, I and AMIN, MZ
Washington University St. Louis, MO USA.
Background: 
Antimicrobial therapy has substantially improved the outcome of respiratory tract infections but associated severe complications are still a major problem. Prediction of clinical outcome by pharmacokinetic surrogate markers has almost exclusively been performed by recalculation from concentrations in serum—an approach that is appropriate for conditions where the central vascular compartment is the main site of infection and not for extravascular. Suboptimal target site concentrations of anti-infectives have important clinical implications potentially explaining therapeutic failures and bacterial resistance.

Methods: In this review, techniques to quantify the process of penetration and extent of penetration in lung were examined. 

Results: Diffusion into bronchial membrane and penetration through the hematobronchial barrier occurs through passive transfer. Penetration across mucous membranes is affected by several factors, including drug molecular weight and liposolubility and presence or absence of inflammation. Antibacterials penetrate highly into bronchial mucosa but less well into epithelial lining fluid (ELF). Beta-lactams reach only marginal concentrations in bronchial secretions, but fluoroquinolones and macrolides achieve high concentrations.  Sterilization of the infected lung is an important outcome that is dependent on sustained antibacterial concentrations. As a result, there has been increased interest in measuring concentrations of antimicrobial agents at different sites of infection. Levels are measured in bronchial mucosa, ELF, alveolar macrophages, and sputum. Recently, microdialysis techniques have been employed to measure the free drug fraction in the interstitial space fluid, the site of bacterial infection and antibiotic action.

Conclusion: The selection of antimicrobial agents for treatment of an infection is usually based on information given by MICs and time versus concentration profile of the drugs in plasma. Thus, individual doses and intervals are tailored to achieve serum concentrations above the MIC throughout the dosing interval. Reliance on serum pharmacokinetics for establishing susceptibility breakpoints and drug dosing regimens ignores that most infections do not occur in serum and penetration of antibiotics to the site of infection is not accurately reflected by serum concentrations. Therefore, more valuable in predicting drug response is the antibiotic penetration of tissues and fluids at the site of infection rather than in plasma.
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New Anti-infective Agents Developed by Novel Chemo-combination Strategy.
HWU JR1, TSAY S-C2
1National Tsing Hua University, Hsinchu, Taiwan, R.O.C.; 2Well-being Biochemical Corporation, Taipei, Taiwan, R.O.C.
Background: -Lactams can often acylate serine residues of bacterial transpeptidases, which result in arrest of cross-linking of peptidoglycans.  Examples include penicillin N and cephalosporin C. Naturally occurring aromatic compounds may also exhibit antibacterial activity, such as phloroglucide.  Cephalosporins can be combined with phloroglucides by a special chemical linker to give products as anti-infectives with appealing dual actions. 

In this talk, we report our progress on the design and synthesis of new -lactams with dual actions.  Our approach is based on the chemo-combination strategy (Scheme 1).
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Methods: Cephalosporin 3'-phloroglucide esters can be obtained efficiently from cephalosporins and bioactive phloroglucides.  Then 1,4-elimination may occur. 1,2-Elimination and photo-dissociation methods are also used in chemo-combination strategy for drug delivery.  The lead compounds include new platinum–sulfoxide complexes. 
Results: Ring opening of the -lactam nucleus would take place upon reaction with a bacterial enzyme; then a drug is liberated (Scheme 1). Conjugated molecules possess broader spectrum of antibacterial activity than that of individual components.  

Conclusions: Exhibition of dual mode of antimicrobial actions by conjugated esters represents a successful application of the chemo-combination strategy. Its use allows chemists to design and develop many new dual functionalized anti-infectives with high efficacy.
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Antiinfectives Used for Penicillium marneffei Infection in HIV-Infected Patients: a Review.
IAMAROON A1, PONGSIRIWET S1, THOSAPORN W1, VANITTANAKOM N2
1Department of Odontology and Oral Pathology, Faculty of Dentistry; 2Department of Microbiology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand.

Background: Deep fungal infections including Penicillium marneffei infection are major problems of morbidity and mortality in patients with advanced human immunodeficiency virus (HIV) infection. Penicilliosis, caused by a dimorphic fungus, P. marneffei, is prevalent in the Southeast Asian and southern China areas. It is suggested that penicilliosis be regarded as an AIDS defining condition. 

Clinical presentations:  These include a wide variety of signs and symptoms for example fever, generalized lympadenopathy, skin lesions, anemia, weight loss, and hepatosplenomegaly.  Skin lesions, often the first indications of the disease, are common. They appear as generalized erythematous papules or papules with central umbilication. Oral mucosal lesions present as shiny papular and ulcerated lesions. 

Diagnosis: Since clinical presentations of penicilliosis are rather nonspecific. Therefore, conventional laboratory investigations must be combined to confirm a diagnosis. These include biopsies for cultures and histopathologic examination with routine H&E and special stains. Histopathologically, P. marneffei is similar to Histoplasma capsulatum. Distinction between the two organisms could be made on the basis that yeasts of P. marneffei divide by binary fission showing characteristic centrally located transverse septum whereas those of H. capsulatum divide by budding. Recently, a new technique, a polymerase chain reaction (PCR)-based detection of specific sequences on the rRNA gene, has been developed for early and rapid diagnosis of the disease. This new method is foreseen as a useful addition to conventional diagnostic methods in the endemic areas.

Treatment: Effective antiinfectives for penicilliosis including amphotericin B, itraconazole, and ketoconazole should be considered as the drugs of first choice in the treatment of mild to moderately severe infection. Parenteral amphotericin B may be the most effective drug for seriously ill patients. A half therapeutic dosage of oral itraconazole (200 mg/day) is well tolerated and effective for preventing relapses of the disease. Additionally, recent data showed that other promising effective antiinfectives for penicilliosis are terbinafine, chloroquine, voriconazole, and triazole D0870. 

Conclusion: Penicillium marneffei infection is a serious opportunistic fungal infection in HIV-infected patients particularly in the endemic regions. Early recognition and treatment with effective antiiinfectives will prevent a disseminated severe infection in patients
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FROM MAGIC BULLETS TO NANOTECHNOLOGY – WE HAVE COME A LONG WAY AND YET A LONG WAY TO GO FOR  EFFECTIVE MANAGEMENT OF INFECTIOUS DISEASES.
Omer Iqbal, MD, FACC., Jawed Fareed, Ph.D, FACB.
Department of Pathology, Loyola University Medical Center, Maywood, IL., USA.

Despite technical advances and pharmaceutical developments, we still face the challenge of getting the right drug to the right organ in the human body in order for it to be efficacious.  The emergence of pharmacogenomic-guided drug development has unraveled novel approaches in the management of patients and ensured individualized therapy to one and all.  Gene expression profiling besides being useful in the diagnosis of various diseases, in pre-clinical phases of drug-development, is of crucial importance in developing markers for adverse drug reactions.  Through cheminformatics, decisions could be made in drug discovery, tailored to the individual needs of the patient at the right dosage and right time.  Every year approximately 2 million people in the USA are affected with institutionally acquired infections and a growing number of these are due to antimicrobial resistant organisms.  Microarray expression profiling may help identify gene, gene pathways and molecular markers responsible for antibiotic resistance.  Pharmacogenomics would have a tremendous therapeutic and economic impact in the management of infectious diseases such as malaria, tuberculosis and HIV/AIDS, plaguing the world.  On par with the advances in pharmacogenomics, Nanotechnology is evolving to meet the challenge of getting the right drug to the right organ in the body. Nano drug delivery system use submicron formulations to serve as therapeutic vehicles to deposit repeated significant drug doses over a short time.  Nanoparticles by masking drug’s blood brain barrier (BBB)-limiting characteristics enable target drug delivery through BBB transporters and ensure sustained release in cerebral parenchyma thereby reducing dosage frequency and eliminating peripheral toxicity and adverse effects.  The liposome and liposome-like drug delivery vehicles have significant impact in the management of various conditions besides cancer and infectious diseases.  Exosome-mediated cell-cell signaling takes place in most cells in the body.  This might also help to better understand and intercept bacterial cell-cell communication or quorum sensing.  The dendritic cells on receiving antigens from tumor cells or viruses, incorporate them into antigen-presenting, major histocompatibility complexes (MHC) on the cell surface, where having recognized by T-cells destroy other antigen presenting cells.  The MHC-bearing exosomes (dexosomes) formed by dendritic cells get passed on to other dendritic cells enabling immune response amplification.  The potential of dexosomes has been recognized by some pharmaceutical industries in the preparation of potent vaccines.  Nanoparticles find applications as medical imaging agents for magnetic resonance imaging (MRI) and early detection and treatment of unstable plaque and cancer.  Thus, from magic bullets in 1910 to Nanotechnology in 2004, we have come a long way in the management of infectious and other diseases.
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Limitations in the Use of Drug Cocktails (DC) to Compare the Pharmacokinetics (PK) of Drugs: Ciprofloxacin (CIP) vs. Levofloxacin (LEV).
NABER KG2, BULITTA J1, JAKOB V1, KINZIG-SCHIPPERS M1, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg; 2Urology Clinic, Straubing, Germany.

Background: The use of cocktails to compare the PK of drugs has increased recently. Drug - drug interactions are a major limitation with these cocktails. 

Methods: LEV and CIP were given alone and together in a randomized, single-dose, three-way cross-over to 15 healthy volunteers (8 males/7 females) as shown in the table. Compounds were analyzed by a HPLC-fluorescence assay discriminating between LEV and CIP. Pharmacokinetics was done by noncompartmental methods. For statistics AUC and Cmax were normalized to dose.
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Results:
During LEV+CIP the concentrations in prostatic fluid (PF), seminal fluid (SF), ejaculate (EJ) and sperm cells (SC) were measured 3 h post administration in males:
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Conclusions: 1) We speculate that quinolones interact differently with P-glycoprotein in the gut and kidney. 2) The similarity of PS, EJ and SC data from this study with previous findings of ofloxacin and CIP given alone suggests that it is unlikely that a transport protein or P-glycoprotein affects quinolone distribution in the male accessory glands and SC. 3) We conclude that the DC-approach to PK is valuable but needs intense validation before broadly used.
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High Sensitivity LC-MS/MS Analysis to Assess Phenotyping of a Drug Cocktail.
KINZIG-SCHIPPERS M, JAKOB V, RODAMER M, SKOTT A, SÖRGEL F
Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg, Germany.

We have developed a new low dose drug cocktail for hepatic and renal processes that had significant bioanalytical challenges: Measurement of plasma and urine levels at one fourth to one tenth of the therapeutic oral dose for amoxicillin, tolbutamide, and midazolam. An API-3000 was used for tolbutamide and midazolam and an API III® Plus for amoxicillin. The limits of quantification were 0.0204 and 0.500 µg/mL for amoxicillin in plasma and urine, respectively. Inter-day precision and accuracies:
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Data demonstrate the excellent performance of the API-3000 and API III® Plus assays used in a pilot human study where e.g. a dose of only 100 mg amoxicillin could be studied pharmacokinetically for the first time.
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High-Dose Methotrexate With Leukovorin Rescue:  Impact On The Management of Osteosarcoma.

JAFFE N1

1University of Texas M. D. Anderson Cancer Center, Division of Pediatrics, Houston, TX.

Background:  The efficacy of Methotrexate (MTX) as an anti-cancer agent was first described by Farber in 1947 for the treatment of leukemia. It was subsequently shown to be effective in osteosarcoma utilizing potentially fatal doses with reversal of toxicity by the antidote, Leucovorin (LF). This was designated “leucovorin rescue” (MTX-LF).  MTX is thought to bind stoichiomatically to dihydrofolate reductase, thereby inhibiting the formation of tetrahydrofolate from dihydrofolate.  This interferes with the de novo synthesis of purine and thymidine.  LF “rescue” is based upon the fact that it is converted to 5-10 methylene-tetrahydrofolate and 5 methyl tetrahydrofolate, thereby replenishing folate pools.  This supplies the product surceased from the cell by MTX. Method: MTX is optimally administered in doses of 8-12 g/m2 over 4-6 hours at 10 day intervals. Creatinine clearance and liver function studies should be normal. There should be no infection or “third space” for potential sequestration. The optimum MTX level for therapeutic effect is controversial.  Most investigators attempt to obtain levela at or in excess of 1000 ( mol at 6 hours. LF rescue aborts toxicity: Dose is calculated according to the surface area. The incidence of toxicity is approximately 3% and is associated with prolonged elevated MTX levels reflected in abnormal decay curves. A level of .3 ( mol at 72 hours is considered safe. Toxicity manifests with gastrointestinal ulceration and  liver and kidney failure.  Elevated MTX levels may be eliminated by carboxypeptidase G2 and/or renal dialysis. Results: MTX-LF may: 1) cause destruction of overt pulmonary and micrometastases, thereby increasing the cure rate. 2) enhance radiation therapy effect when juxtaposed to this therapeutic modality. 3) destroy the primary tumor and facilitate limb salvage procedures. 4) alter the pattern of the appearance of pulmonary metastases permitting extirpation of tumor to increase the cure rate. Conclusion: Prior to administration of MTX-LF, survival in osteosarcoma rarely exceeded 5-10%.  With the introduction of MTX-LF disease-free survival was escalated to 40%.  When incorporated with other therapeutic strategies, disease-free survival of 65-75% may be achieved and limb salvage may be performed in approximately 80% of newly diagnosed patients.  MTX-LF has had a major impact in the management of osteosarcoma.
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Antimicrobial Activity of Essential Oils of Nigella sativa and Artemisia sieberi.
MOHAMMAD JALALI, DARYOUSH ABEDI, GHANNADI ALI REZA MOHAMMAD REZA BAGHJERINEJAD
Isfahan University of Medical Sciences.

Background: The aim of the present study was to determine the antimicrobial activity of essential oils (EO) of Nigella sativa and Artemisia sieberi against selected microorganisms.

Methods: Plants were collected in different sites of Iran and identification of the species confirmed by Herbarium Department of School of Pharmacy, Shiras University of Medical Sciences, Iran. Eos of the air dried plants were isolated by hydrodistillation and analyzed with GC-MS. Antimicrobial activity were determined using standard disc diffusion method.

Results: The results are shown in Tables 1

Table 1: Inhibition Zone*(mm) of EO of Artemisia sieberi nd Nigella sativa
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Conclusions: This study shows that  Artemisia sieberi and Nigella sativa  EOs possess significant in vitro antimicrobial properties. Further research need to investigate their applications either as a natural preservation in the cosmetic and food industries or an accessible and safe alternative to synthetic antimicrobial drugs.
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An Overview of Life-Threatening Interaction of Macrolides with Cardiovascular Drugs.
JAMALI F AND DAKHEL Y.
Faculty of Pharmacy & pharmaceutical Sciences, University of Alberta, Edmonton, Alberta, Canada.
Background. As any other drugs, antibiotics have effects other than their main indications. They range from undesirable to potentially beneficial side effects. For example, macrolides, e.g., erythromycin and clarithromycin influence electrocardiogram (ECG) by prolonging QT interval. This may place some patients, particularly those with critically illnesses, at the risk of cardiac arrhythmia. The adverse effect of these drugs may be enhanced if they are co-administered with some cardiovascular drugs such as quinidine and verapamil. In turn, macrolides may enhance the effect of cardiovascular drugs.  Indeed, anecdotal case reports suggest a potentially serious interaction between macrolides and calcium channel blocker, verapamil. This raises concern when infections are needed to be treated in patients who receive certain cardiovascular drugs. What is known about this interaction is based on only a few case reports hence the mechanism of the interaction, and the potential generality of the observation are unknown. It is mainly speculated that the interaction is at the pharmacokinetic level. In the rat, it has been observed that erythromycin given alone, prolongs QT but not PR interval. In the meantime, verapamil prolongs PR interval with no effect on QT interval. This renders the rat a suitable model to study interaction of the drug with cardiovascular agents. Hence, erythromycin and verapamil have been coadministered to rats, ECG recorded and pharmacokinetics of both drugs delineated. The combination did not alter erythromycin-induced prolongation of QT interval but caused a significant increase in the effect of verapamil on PR interval. Indeed, AV node block, a life threatening side effect of verapamil, was evident following the combination therapy. This indicates that the undesired effect of the observed interaction stems from an enhanced potency of verapamil and not erythromycin.  The mechanism behind this interaction is remained to be understood. However, an interaction at the pharmacokinetic level can be ruled out since neither drug influenced the concentration-time course of the other. Nor they influenced each others plasma protein binding. Conclusion. The life-threatening interaction of macrolides and certain cardiovascular drugs appear to be a pharmacodynamic and not a pharmacokinetics interaction. An overview of the issue will be provided.
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Characterization of Vitamin C: K3 Induced Autoschizis in Human Bladder Cancer Cell Lines.
Jamison JM1, Summers JL1, Gilloteaux J2, Buc-Calderon P3, Taper HS3
1Summa Health System/ NEOUCOM, Akron, Ohio, USA; 2American University of the Caribbean, St. Maarten, Netherland Antilles, West Indies; 3Université Catholique de Louvain,  Brussels-Woluwé, Belgium.
Background:  Vitamin C (VC) and vitamin K3 (VK3) exhibit synergistic in vitro and  in vivo antitumor activity against prostate cancer when administered  in a VC: VK3 ratio of 100:1.  In the current study, the antitumor activity of the vitamins against bladder cancer and their mechanism(s) of action are evaluated.

Methods: Vitamin-induced changes in the cell viability of five human bladder cancer cell lines were evaluated.  Ultrastructural changes and cell cycle perturbations were evaluated in one cell line (T24).  The effect of vitamin treatment on cellular ATP levels, DNA and protein synthesis, thiol levels, oxidative stress, caspase levels, Ca2+ levels and DNases was also examined.

Results:  The 50% cytotoxic dose (CD50) of the vitamin combination for the T24 cell line was 212 _M VC and 2.12 _M VK3 while the CD50 values for VC and VK3 were 1,492 _M and 13.1 _M.  The values for other cell lines were similar.  Electron micrographs revealed self-excision of cytoplasmic pieces which were devoid of organelles and seceded from the perikarya via aligned vesicles.  Most organelles remained intact around the nucleus, while the mitochondria was condensed.  Feulgen staining and cell size were greatly reduced.  Despite the mitochondrial damage, tumor cell death did not result from ATP depletion.  However, vitamin treatment did:  induce a G1/S and a G2/M block, diminish DNA synthesis, increase hydrogen (H2O2) production and decrease cellular thiol levels.  These effects were prevented by the addition of catalase to scavenge the H2O2.  There was a concurrent 8- to 10-fold increase in intracellular Ca2+ levels due to an equal release of  Ca2+ from the mitochondria and at least one other subcellular compartment.  Electrophoretic analysis of DNA revealed degradation due to the sequential release of DNase I and DNase II.  Caspase 3 levels were not elevated.

Conclusions:  The vitamin combination induced a novel type of cell death (autoschizis) in which tumor cells undergo a process of self-morsellation.  Redox cycling of the vitamins is believed to increase oxidative stress until it surpasses the reducing ability of cellular thiols and induces  Ca2+release which triggers activation of Ca2+ dependent DNase and leads to degradation of DNA.
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Antimicrobial Activity of Ciprofoxacin Against Nosocomial Infection Bacteria.
J ABSS ALI JAVADI, MOHAMMAD JALALI, SINA MOBASHERI, ALI FARZAM.
Isfahan University of Medical Sciences.

Background:  The aim of the present study was to determine the prevalence of bacteria recovered from Urinary tract infection from cultures patients from Intensive Car Unites (ICU) of Isfahan University of Medical Sciences hospitals and to determine antimicrobial activity of ciprofloxacin against isolated bacteria.

Methods: The study involved 325 patent hospitalized at the ICU of three university hospitals. The urine samples from catheter associated urinary tract were analyzed at the Alzahra hospital laboratory by standard microbiological methods. Antimicrobial activity were determined using tube dilution technique

Result:  Hundred and forty six  (45%) out of 325 patients were infected. The most frequently isolated microorganism were: Candida (17.3%), E. coli (14.7%), Coagolase negative staphylococci (CNS) (13.5%), Klebsiella spp (11.5%), Enterococcus spp (11.5%), Pseudomonas aeruginosa (11.5%), Enterobacter spp (8.3%), S. aureus (7.1%) and Proteus spp (3.2%). The MIC of ciprofloxacin for isolates was in the range of 0.5 to 64 µg/ml. The higher level of antimicrobial resistance were found in strains of Klebsiella (85%) and P. aeruginosa (83%).

Conclusion: Our study demonstrates that high frequency of resistance of strains is due to application of high level of ciprofloxacin. This finding suggests the need to improve the antimicrobial therapy policies.
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The Antinociceptive response of Buthus martensi Karsch (BmK) AS, a Na channel Receptor Site 4 Modulator, and its possible underlying mechanism.
JIN Chen1, Xing-Hua Feng1, Jian Shi1, Zhi-Yong Tan2, Yong-Hua Ji1CA
1The Key Laboratory of Neurobiology, Institute of Physiology, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, 320 Yue-Yang Road, Shanghai 200031 P.R. China; 2Department of Anesthesiology, Yale University School of Medicine, New Haven, Connecticut, USA.
Background: Buthus martensi Karsch (BmK) AS is a multi-functional active peptide purified from the venom of Buthus martensi Karsch (BmK), the main species of scorpion distributed in East Asia. It processes notable antihyperalgesia effect on rat by intraplantar injection, while the underlying mechanism still needs to be revealed.
Methods: Formalin and carrageenan were subcutaneously (s.c) administrated into the rat intraplanter paw to establish the spontaneous pain and mechanical hyperalgesia model, respectively. The whole cell patch clamp recording was used to examine the effects of BmK AS on the K+ and Na+ currents on rat small dorsal root ganglion (DRG) neurons, whilst the effect of BmK AS on the depolarization or caffeine induced Ca2+ influx was detected by Ca2+ fluorescence imaging technique.
Result: 1. BmK AS showed the significant anti-inflammatory pain effect on the inflammation model induced by carrageenan and formalin (Fig.1), whereas the arrows indicated the BmK AS administration.
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                                                        Fig. 1
2. The presence of BmK AS 500 nM produced an undetectable effect on the K+ current elicited by depolarization from -70 mV to 30 mV on rat DRG neurons (Fig.2). Meanwhile, the calcium fluorescence imaging results showed Ca2+ influx in rat DRG neurons related to depolarization or caffeine was not influenced when exposure to BmK AS (Fig. 2).
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                                                        Fig. 2
3. BmK AS could significantly inhibit the TTX-S and TTX-R Na currents on the rat DRG neurons (Fig. 3), coupled with the hyperpolarization shift of the voltage dependence of activation and steady-state inactivation. In addition, BmK AS treatment antagonized the augmented effects of some inflammatory mediators (PGE2, ATP and NGF) on TTX-R current (Fig.3), which was proved to play a key role in the inflammation development and maintenance.
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                                                        Fig. 3
Conclusion: 1. BmK AS is a native and potent antinociceptive candidate for inflammation caused by different origins. 2. Na channels, especially the TTX-R Na+ channels, rather than K+ channels or Ca2+ channels on the rat primary sensory neurons are the major target for BmK AS to suppress the inflammatory pain.
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The Nociception/Antinociception of Sodium Channels Modulators Originating from Buthus martensi Karsch (BmK) Venom on the Inflammatory Pain.
Jin CHEN, Xu-Ying ZHANG, Zhan-Tao BAI, Zhi-Yong TAN, Yong-Hua JI.
The Key Laboratory of Neurobiology, Institute of Physiology, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, P.R. China.

Background: Voltage gated sodium channels (VGSCs) play a fundamental role in the excitability of all neurons. Both physiological and pharmacological evidence implicated a critical role of VGSCs in the development and maintenance of hyperexcitability observed in primary afferent neurons following nerve and tissue injury. Buthus martensi Karsch (BmK) venom is a cocktail of all kinds of ion channel modulators; especially those long-chain toxins (60~76 amino acid residues) possess nociceptive/anti-nociceptive effects on inflammatory pain in terms on their diverse functions to the Na+ channels.
Results: The BmK venom injection into the hind paw of the rat induced significant thermal hyperalgesia and spontaneous pain, companying with plasma extravasations increase. c-Fos expression also could be evoked spatially and temporally in rat spinal cord by subcutaneous injection of BmK venom. BmK I, as one oftoxins and the major activity component of BmK venom, showed the similar inflammatory paradigm to BmK venom, as well as increased the spinal glutamate release. On the contrast, the BmK ASs and BmK IT2, the -toxins, produced interesting anti-nociceptive effect in inflammatory pain animal model. The electrophysiological results showed BmK I could strongly prolong the fast inactivation of tetrodotoxin (TTX)-sensitive Na currents on the rat dorsal ganglia (DRG) neurons together with the augment of peak current amplitude. BmK ASs and BmK IT2, however, potently suppressed both the peak TTX-resistant and TTX-sensitive Na+ currents on rat DRG neurons. Moreover, our latest results displayed that BmK AS also could antagonize the modulation effects of inflammatory mediators: PGE2, ATP and NGF on the TTX-resistant Na+ current on rat small DRG neurons. 

Conclusion: 1. The BmK venom is a rich source for inflammatory pain research and drug design. 2. The long-chain toxins produce nociception/antinociception via the selective modulation of VGSCs: the -toxins (BmK I) are the major cause for nociception while the -toxins (BmK ASs, BmK IT2, et al) are the major one for antinociception.
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The mechanisms of all-trans retinoic acid and arsenic trioxide-induced disease remission of acute promyelocytic leukemia.
Yongkui Jing
Division of Hematology/Oncology, Department of Medicine, Mount Sinai Schoo of Medicine, New York, NY, USA.

Acute promyelocytic leukemia (APL) is an unique subtype of acute myeloid leukemia typically carrying a specific reciprocal chromosome translocation t(15;17) leading to the expression of a leukemia-generating fusion protein, PML-RAR.  Nearly all de novo APL patients undergo disease remission when treated with all trans retinoic acid (ATRA) plus chemotherapy. APL patients that relapse following this type of therapy respond to As2O3 with disease remission once again. The successful induction of disease remission in APL patients following individual or combined ATRA and As2O3 therapy correlates with reduction in PML-RAR protein due to induced proteolysis. PML-RAR appears to cause leukemia by acting as a transcriptional repressor of RAR target genes and to block cell differentiation. The mechanism of action of both ATRA and As2O3 appears to be by inducing granulocytic differentiation and this cellular differentiation depends on PML-RAR proteolysis. ATRA treatment results in partial cleavage and complete degradation of PML-RAR protein in differentiation sensitive, but not in differentiation resistant APL cells. As2O3 treatment results in only complete degradation of PML-RAR protein in both ATRA-sensitive and -resistant APL cells. Therefore, PML-RAR proteolysis-induced by ATRA and AsO3 will play an important role in overcoming the repressive activity of PML-RAR and allowing cellular differentiation to proceed. The mechanisms of both ATRA and As2O3-induced PML-RAR proteolysis as well as its connection with disease remission and resistance will be discussed. The successful treatment of APL exemplifies a new treatment approach to specific leukemias, namely, the targeting of specific oncogenic fusion proteins and suggests a rationale for the screening of agents that target specific oncogenic fusion proteins for proteolysis in AML patients.
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An antineoplastic compound from Murdannia loriformis.
JIRATCHARIYAKUL W1, VONGSAKUL M2, SUNTHORNSUK L1, MOONGKARNDI P1, SOMANABANDHU A1, OKABE H3, FRAHM AW4
1Faculty of Pharmacy, Mahidol University, Bangkok, Thailand; 2Faculty of Science, Mahidol University, Bangkok, Thailand; 3Laboratory of Pharmacognosy and Plant Chemistry, Faculty of Pharmaceutical Sciences, Fukuoka University, Fukuoka, Japan; 4Dept. of Pharmaceutical Chemistry, Albert-Ludwigs-University, Freiburg, Germany.
Background: The pressed herb juice from Murdannia loriformis (Hassk.) R.S. Rao et Kammathy (Commelinaceae) has been used for more than 20 years in Thailand. as supporting medication by patients who suffer from various types of cancer. The toxicity study indicates that the herb juice is practically non-toxic.

Methods: The powdered herb was extracted in a Soxhlet apparatus. The ethanolic extract was fractionated using column chromatography with Diaion HP20 and silica gel as adsorbents. The isolated compounds were identified by 1D-and 2D-NMR spectroscopy and FAB-MS and examined by high-pressure liquid chromatography. The herb juice and the isolated compound were tested for the direct cytotoxicity (MTT-colorimetric assay) and the indirect cytotoxicity (in vitro cellular immunomodulatory effects), which included effects on PBMC (peripheral blood mononuclear cells) viability, on PBMC proliferation activity and on PBMC CD3, 4 and CD3, 8 expression.

Results: The herb juice contains the cytotoxic glycosphingolipid 1(-O-glucopyranosyl-2-(2(-hydroxy-Z-6(-ene-cosamide)-sphingposine, which has a moderate cytotoxic activity against the human colon carcinoma (SW 620) and the human breast cancer (BT474) cell lines with ED50 values of 16 (g/ml. This glycosphingolipid has no effect on PBMC viability and possesses an in vitro cellular immunomodulatory effect. It stimulates the PBMC proliferation and increases the expression of CD3,4 : CD3,8 ratio in T lymphocyte. 

Conclusions: The pressed juice from M. loriformis herb contains an antineoplastic compound, which is identified as a glycosphingolipid. It inhibits cancer cells in vitro, both directly and indirectly. The juice is practically non-toxic and has an immunomodulatory effect
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Anti-papilloma viral activity of Trichosanthes cucurmerina root.
KONGTUN S1, JIRATCHARIYAKUL W1, KUNACHAK S2, FRAHM AW3, KANCHALA UTID2.
1Faculty of Pharmacy, Mahidol University, Bangkok, Thailand; 2Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand; 3Institute of Pharmacy, Freiburg University, Freiburg, Germany.
Background:  Human papilloma virus has long been known as a causative agent of laryngeal cancer, however there is no effective medical treatment. Current therapy is palliative repeated excision either by forceps or laser which never cure the disease. The anti-papilloma viral drug could be the alternative treatment.  Bryonolic acid which is the main compound in Trichosanthes cucumerina root has been known as anti-allergic pentacyclic triterpene.  This compound was tested for anti-papilloma viral by SRB assay.  Methods:  Bryonolic acid from T. cucumerina root was isolated using chromatographic techniques and identified by 1D- and 2D-NMR spectroscopy.  The substance was tested for anti-papilloma viral activity.  The normal mucosal cells and papilloma laryngeal tissues from the patients were cultured, the cells in exponential phase of growth were used.  The cytotoxicity of bryonolic acid against papilloma primary cell culture was determined by SRB assay.  The concentrations of bryonolic acid ranged from 0-250 ng/ml.  The ED50 of this activity was evaluated from the standard curve which was plotted between the drug concentration versus the number of cells determined by measuring the optical density (OD) at 550 nm.  
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Results:  Bryonolic acid exerts an inhibitory effect on papilloma primary cell culture with an ED50 of 1.5 ng/ml.
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Conclusions: Bryonolic acid is the major compound in T. cucumerina root (10% w/w of dichloromethane root extract). It possesses a very potent cytotoxicity against papilloma virus.
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Critical Review of Methods for the Measurement of Antimalarial Drugs Activity.
Jouin H1,2
1 Inserm U 547 Institut Pasteur, Lille, France

2 Unité d’Immunologie Moléculaire des Parasites, Institut Pasteur, Paris, France.

Background : The measurement of inhibitory concentrations 50% (IC50) values of antimalarial drugs is crucial both to follow the emergence of drug resistant Plasmodium falciparum parasites and to develop new antimalarial drugs. Methods : Apart from the standard World Health Organisation (WHO) microtest based on microscopic examination and the widespread microdilution radioisotope technique, recently several methods based on fluorescence measurements have been presented as alternative methods to measure antimalarial activity of drugs. Results : Fluorescence based methods are simple and fast. In most of the cases (but not all the cases) they give results in agreement with those obtained with the reference method. Conclusion : Depending on the facilities of the laboratories (radioisotope counter, fluorescent plate reader, flow cytometer), a large panel of reliable methods is available to measure antimalarial activity of drugs.
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Use of Enzyme Linked Immunoserbent Assay (ELISA) for the Diagnosis of Clinically Suspected Reffered Human Cystic and Alveolar Hydatidosis Cases in Nepal.
D.D. Joshi, Mahendra Maharjan, Harish Joshi, P.B. Chand
National Zoonoses & Food Hygiene ResearchCentre (NZFHRC), Chagal, Kathmandu, Nepal.
Abstract : In this present study diagnosis of active clinical cases of cystic and alveolar hydatidosis referred to our centre by different hospitals, nursing homes and private clinics of Kathmandu were carried out from August 1999 to March 2001 by using ELISA. Among 44 samples including 31 samples from male and 13 samples from female. 35 (79.54%) were found positive. Regarding the age group maximum 13 samples were collected within 6-15 years age of which 12(27.3%) were found serrologically positive. Ultrasonogram (USG) and computerised tomography (CT scan) are the method of choice to image the hepatic and other abdominal cysts. In this study 75% of CT scan suspected cases were found positive by ELISA. Hence these imaging techniques must be used to detect the shape, size and location of the cyst but not as confirmative. Blood examination results, biochemical tests and stool and urine examination have basically no relation with hydatidosis.


	227
Toxicity of Antimalarial Drugs: A review.
HUSSIEN O. ALKADI
Faculty of  Medicine and Health Sciences, Sana’a University, Republic of Yemen.

Malaria, caused mostly by Plasmodium falciparum and P. vivax, remains one of the most important infectious diseases in the world. Antimalarial drug toxicity is viewed differently depending upon whether the clinical indication for malaria treatment or prophylaxis. In the treatment of Plasmodium falciparum malaria, which has a high mortality if untreated, a greater risk of adverse reactions to antimalarial drugs is acceptable. As chloroquine resistance has become widespread, alternative agents including quinine, mefloquine, pyrimethamine-sulfadoxine, tetracyclines, halofantrine and artemisinin and its derivatives may be used in treatment regimens. Quinine is the mainstay for treating severe malaria in many countries. Cardiovascular or CNS toxicity is rare, but hypoglycaemia may be problematic and blood glucose levels should be monitored. Mefloquine is Dose-related serious neuropsychiatric toxicity can occur and contraindicated in individuals with a history of epilepsy or psychiatric disease. Pyrimethamine-dapsone  is associated with agranulocytosis, especially if the recommended dose is exceeded, and should be reserved as a second-line agent for travellers to high risk areas. Pyrimethamine-sulfadoxine  and amodiaquine are associated with a relatively high incidence of potentially fatal reactions, and are no longer recommended for prophylaxis. Halofantrine is unsuitable for widespread use because of its potential for cardiotoxicity. Atovaquone/proguanil is a new antimalarial combination with good efficacy and tolerability as prophylaxis and treatment. The most important class of drugs that could have a major impact on malaria control is the artemisinin derivatives. They have remarkable efficacy and an excellent safety record. They have no identifiable dose-related adverse effects in humans and only very rarely produce allergic reactions. Combining an artemisinin derivative with another efficacious antimalarial drug is increasingly being viewed as the optimal therapeutic strategy for malaria.  Prescribing in pregnancy is a particular problem for clinicians because the risk-benefit ratio is often very unclear. The number of antimalarial drugs in use is very small. Despite its decreasing efficacy against P. falciparum, chloroquine continues to be used widely because of its low cost and good tolerability. It remains the drug of first choice for treating P. vivax malaria. Pruritus is a common adverse effect in patients. As prophylaxis, chloroquine is usually combined with proguanil. This combination has good overall tolerability but mouth ulcers and gastrointestinal upset are more common than with other prophylactic regimens. Sulfadoxine/pyrimethamine is well tolerated as treatment and when used as intermittent preventive treatment in pregnant African women. Sulfadoxine/pyrimethamine is no longer used as prophylaxis because it may cause toxic epidermal necrolysis and Stevens Johnson syndrome. Mefloquine remains a valuable drug for prophylaxis and treatment. Tolerability is acceptable to most patients and travellers despite the impression given by the lay press.
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Therapeutic effect of 2-days vs. 3-days treatment of shigellosis with Ciprofloxacin in Albania.

KALO T1 DAVACHI F2, NUSHI A1, BOJDANI R1, BEQO E1, PRIFTI S1, FEJZO E1, NOVI S1.
1Mother Theresa University Hospital Center, Tirana, Albania, 2New York Medical College, Valhalla, New York.

Background: The annual number of shigella episodes worldwide was estimated to be 164.7 million, of which 163.2 were in developing countries. Multiple drug resistant strains of shigella are emerging throughout the world. Shigellosis represents 2.5% of all admissions to the Division of Infectious Diseases at Mother Theresa University Hospital Center in Tirana, Albania. Strains of shigella isolates were 28.2% resistant to Ampicillin, 25% to Trimethoprim-Sulfamethoxazole, 23.9% to Chloramphenicol, 22.8% to Tetracycline and 13% to Nalidixic acid. All isolates were susceptible to Ciprofloxacin. To our knowledge, this is the first report of shigellosis from Albania. Methods: In a prospective study to evaluate 2 days versus 3 days treatment of shigellosis with Ciprofloxacin, 92 patients comprising 53 females and 39 males, ranging in age from 15 to 65 years old were enrolled in this study. 68 randomly selected patients received Ciprofloxacin, 500 mg twice daily for 2 days and 24 patients received 500 mg twice daily for 3 days. In addition to routine laboratory examinations, daily stool cultures were obtained. Rectosigmoidoscopy was performed in each patient before and on the third day of treatment. Results: Sh. Flexeneri (1b, 2a, 2b) was isolated in 83.7% of stool cultures, Sh. Sonnei in 6.5%, Sh. Dysanteriae in 5.5% and Sh. Boydii in 4.3%. Rectosigmoidoscopy revealed hyperemia, multiple bleeding sites and some purulent secretion. Gastroenteritis was controlled in 88% in 24 hours and in all patients in 48 hours. Apyrexia was observed in 61.9% within 24 hours and in 98.9% within 48 hours of treatment. Stool cultures for Shigella were positive in 36.9% of patients in 24 hours and negative in all patients in 48 hours. Rectosigmoidoscopy revealed a decrease in hyperemia and bleeding sites. There were no relapses in one-month follow up examination. Conclusion: Excellent therapeutic results with Ciprofloxacin were observed in 2 days of treatment of multi-drug resistant shigella in Albania. Although Shigellosis is a self-limited disease, for public health reasons antibiotic therapy is useful in shortening fecal excretion of the shigella and the clinical course of the disease.
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Adverse Effects on Brain Function caused by IFN- Evaluation from Quantitative Electroencephalograms (q-EEG) in IFN- Treated Hepatitis C Patients.
KAMEI S1, MATSUURA M2, TANAKA N3, ARAKAWA Y3, KOJIMA T2, MATSUKAWA Y 4, MIZUTANI T1, MORIYAMA M3, HIRAYANAGI K5
Divisions of 1Neurology, 3Gastroenterology and Hepatology, and 4Hematology and Rheumatology, Department of Medicine, and Departments of 2Neuropsychiatry, and 5Hygiene and Public Health, Nihon University School of Medicine, Tokyo, Japan.

Background: Although numerous patients have undergone IFN- a treatment, controlled assessments of the adverse effects of IFN- on the brain function have not yet been described. The present studies was undertaken to evaluate the alterations of q-EEG in chronic hepatitis C patients during IFN-. Methods: The subjects comprised 98 patients. IFN- was administered intramuscularly at a dose of 9 X 106 IU daily for the first 4 weeks and then 3 times/week for the following 20 weeks. Serial EEGs were obtained before the IFN treatment, at 2 and 4 weeks of treatment, and after the treatment. The Mini-Mental State Examination (MMSE) was also used to assess each patient at these different periods. The patients’ ages were classified into 5 groups, as follows: 20-29, 30-39, 40-49, 50-59, and ( 60 years old. The analytical procedure involved application of fast Fourier transformation of the collected EEG signals by Rhythm, Stellate Systems. The absolute powers of each frequency band were calculated at each electrode location in each subject. Repeated measure analysis of variances was applied to the alterations in power values. Results: The absolute powers of the slow waves increased significantly at all electrode locations during IFN treatment (P< .0001). This alteration was reversible after the treatment (Acta Neurol Scand 1999). As the alteration in MMSE score during the treatment increased, the alteration in absolute powers of the slow waves during treatment increased significantly (P< .0001) (Eur Neurol 2002). As the age of the patients increased, the alterations in power values for the slow waves during the treatment became more marked(P< .0001) (J Clin Neurophysiol in press). Conclusions: 1) Diffuse slowing on EEGs could reflect a mild adverse effect on brain function caused by IFN- treatment. 2) MMSE scores represent one screening method for the clinical assessment of IFN--induced alterations of brain function. 3) The alterations of EEG occurring during IFN- a treatment tend to be marked in older aged patient.
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Abnormal acquisition of intestinal flora in surgical neonates and the efficacy of synbiotic therapy for pediatric surgical patients with intestinal or respiratory failure.
KANAMORI Y1), HASHIZUME K1), SUGIYAMA M1), TOMONAGA T1), YUKI N2), TAKAHASHI T2), MOROTOMI M2).
1)Department of Pediatric Surgery, The University of Tokyo Hospital, Tokyo JAPAN

2)Yakult Central Institute for Microbiological Research, Tokyo JAPAN.
Background: Surgical neonates undergo surgery in their early life and are not expected to have normal intestinal flora. If this hypothesis is true, probiotics and prebiotics may be effective in surgical neonates to restore normal intestinal flora.

Methods: We investigated the intestinal flora of 18 surgical neonates at one month of age. We applied our new synbiotic therapy (Bifidobacterium breve Yakult, Lactobacillus casei Shirota, and galactooligosaccharides) to seven short bowel patients and seven respiratory failure patients. Intestinal flora and short chain fatty acids contents were monitored before and after synbiotic therapy.

Results: The ratio of aerobes to anaerobes in surgical neonates (average 57%) was significantly higher than that of normal neonates (average 19%). Short chain fatty acids content (average 28mol/wet g feces) was significantly lower than that of normal neonates (average 86.8). Pathogenic bacteria were detected in some surgical neonates (Pseudomonas aeruginosa 4 cases; Candida 2 cases), whereas no pathogenic bacteria was detected in normal neonates. 

Seven short bowel patients underwent our synbiotic therapy for greater than a year. Before the therapy, Bifidobacterium was detected in three patients and Lactobacillus was detected in two patients. Pseudomonas was detected in three patients and Candida was noted in four patients. After synbiotic therapy, all seven patients had probiotics dominant flora (ratio of aerobes to anaerobes changed from 46.9% to 5.73%). Their nutritional states improved after synbiotic therapy.

Seven patients with respiratory failure also underwent our synbiotic therapy. Among these patients, Bifidobacterium and Lactobacillus were detected in two patients each and Pseudomonas was detected in four patients. Candida was detected in six patients. After synbiotic therapy, all seven patients acquired probiotic dominant flora (ratio of aerobes to anaerobes changed from 28.7% to 2.76%). Pseudomonas and Candida were strongly suppressed. The nutritional states of the patients improved.

Conclusion: Surgical neonates could not acquire anaerobic bacteria dominant flora in their early life.

(1) Our synbiotic therapy is a strong modulator of the intestinal bacterial flora from an aerobes dominant profile to an anaerobes dominant one; (2) the therapy will prevent severe intestinal infections; (3) it might replace antibiotics therapy in the near future in pediatric surgical patients.
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Impact of Extended Spectrum -Lactamase  Producers in the Management of  Nosocomial Infections.
REBA KANUNGO*, ANANTHKRISHNAN, SHANMUGANATHAN, SANJAY BHATTACHARYA, S.KUMAR,RENU MATHEW*, SHASHIKALA*, & SRINIVASAN*.
Department of Clinical Microbiology, Pondicherry Institute of Medical Sciences*, Jawharlal Institute of Medical Education and Research Pondicherry India.
Background: Extended spectrum betalactamase producing,gram-negative bacteria  are  being increasingly isolated from Nosocomial infections. Limited  range of anti-infectives  against these organisms is causing grave concern in hospitals world over including the developing world. Methods: Three major categories of patients were encountered. First group comprised of post surgical wound infections(one hundred cases), second group included patients with septicaemia, respiratory and urinary tract infections(forty in number) and a third group of 10 cases consisted of neonatal septicaemia which occurred as an outbreak during the study period. By approximating a Betalactamase inducer with an inhibitor in the routine susceptibility plate a screening method was developed for ESBL producers. Minimum inhibitory concentrations of cefepime, chloramphenicol, ciprofloxacin,gentamicin & 

tetracycline were determined. Results: Escherichia coli was found to be the commonest ESBL producer ( 53% & 58%, in systemic and surgical wound infections respectively), followed by 

Klebsiella pneumoniae. More than 80% of the strains were resistant to gentamicin, ciprofloxacin and tetracycline. Cefepime, was however found to be effective. Sixty seven percent of the strains from systemic infections were inhibited by cefepime, MIC<45gm /ml. Chloramphenicol inhibited 42.9% at an MIC of < 85gm/ml. Imipenem showed 100% sensitivity. Neonatal septicemia occurred as an outbreak in the nursery and was attributed to ESBL producing Klebsiella pneumoniae isolated from blood and the environment, including refrigerator and breast pump in the nursery. Ciprofloxacin and Amikacin were found to

be effective inhibitors in  only 20% of cases. Impact on the hospitals: Cost of treatment and stay in the hospital  increased in patients with surgical wound and systemic infections. Therapeutic options were limited to a  few antibiotics in each case. Availability of antibiotics like Imipenem and 4th generation cephalosporin was limited. Most telling impact was seen in  septicemic patients among the neonates which resulted in 80% mortality. Conclusion:1.Efficay of antibiotics in controlling infections by ESBL producing organisms in developing countries imposed  additional burden on hospitals with limited resources.

2.Outbreak of hospital acquired infection by ESBL producers, among neonates caused increased mortality.

3.Non availibity of cost effective therapeutic options and lack of adherence to rational prescription and hospital practice were contributing factors to this problem.
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The impact of dosing frequency on patient compliance with antiinfectives – is there an evidence that once-daily dosage is a real solution?
KARDAS P1
1Medical University of Lodz, Lodz, Poland.
Non-compliance is one of the leading causes of infection therapy failure. Not only may the improper use of antiinfectives lead to lack of therapy effectiveness, but also to relapse, further complications, excessive use of medical care, and rise of direct and indirect therapy costs. To make matters worse the emergence of drug-resistant pathogen strains, jeopardizing not only an individual patient, but also the whole population is thought to be induced by non-adherence as well. The seriousness of the problem is, no doubt, augmented by the fact that non-compliance is a frequent phenomenon.

In order to fertilise patient compliance different techniques have been used such as: direct observed therapy (DOT) in tuberculosis and directly administered antiretroviral therapy (DAART) in HIV infection. However, in every-day practice it is the number of daily doses which seems to be of special interest in this field. By this factor alone doctors may easily and effectively influence compliance, as with the lower number of daily doses the rates of compliance rise. Due to this fact, present therapies tend to apply regimens up to two times a day. Yet, as there have been only few trials in this field so far, it was not clear whether the once-daily (QD) dosage leads to even better compliance and more effective treatment then the twice-daily one. In the meantime, this has become a very hot issue as among both antibiotics and antiretroviral drugs there are more and more of those with QD dosage, which certainly brings more hope for cutting down the extent of non-compliance.

In this review pros and cons for QD regimen in antiinfectives are analysed. The new data confirm the advantage of once-daily dosage in delivering patient compliance and subsequent clinical benefit not only in chronic conditions such as hypertension or diabetes, but also in case of infections.

Once-daily dosage is not expected to be a panacea to solve all the problems concerning non-adherence. Nevertheless, if only pharmacokinetic and pharmadynamic properties of the drug allow, pharmaceutical companies should be encouraged to prepare, and physicians to prescribe once-daily formulations of antiinfectives. Such course of action seems recommendable as it may effectively curb both health and economic burden of non-compliance.
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Patient compliance with once-daily versus twice-daily clarithromycin in acute bacterial exacerbation of chronic bronchitis.
KARDAS P1
1Medical University of Lodz, Lodz, Poland.

Background: The beneficial effect of once-daily dosing on patient compliance has been observed in chronic treatments. Unfortunately, patient non-compliance is not restricted to chronic conditions. It is a common phenomenon even in case of acute conditions such as respiratory tract infections. Until now, little is known on the effect of once-daily dosing on patient compliance with antibiotic therapy. Therefore, the aim of the CLARIFY study was to compare patient compliance, cost and efficacy of treatment with once-daily (OD) versus twice-daily (BD) antibiotic. As a model treatment, OD vs. BD clarithromycin in acute bacterial exacerbation of chronic bronchitis was chosen. In this report, preliminary data on compliance are presented.

Methods: Outpatients diagnosed acute bacterial exacerbation of chronic bronchitis were entered into the study. After randomisation, they received clarithromycin, 250 mg twice-daily or clarithromycin in modified release formulation, 500 mg once-daily, for 7 days. Studied drugs were given to the patients in MEMS 6 containers, which enabled precise electronic measurement of compliance parameters. Additionally, pill count was employed.

Results: At the moment, data for the first 10% of planned number of participants are available (see table below). Out of these 12 patients, 7 were randomised to OD and 5 to BD clarithromycin group.
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Conclusion: These preliminary data suggest that once-daily regimen of clarythromycin in acute bacterial exacerbation of chronic bronchitis is connected with better compliance then twice-daily one. The effect is noticeably in dosing compliance (pill count and overall compliance measured electronically) as well as in timing compliance. Better timing compliance in OD group is of special interest, as it is indirectly responsible for clinical effectiveness of antibiotic therapy. The study is continued, because more data is necessary to draw final conclusions, as well as for assessing the cost and efficacy of treatment with both OD and BD dosing.
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Typhoid Fever in Africa: Emerging Flouroquinolone Resistance.
S KARIUKI1,3, G REVATHI2, J MUYODI1, J MWITURIA1, A MUNYALO1,  S MIRZA3, CA HART3
1Centre for Microbiology Research, KEMRI, Kenya, 2Department of Medical Microbiology, Kenyatta National Hospital, Kenya, 3Department of Medical Microbiology and Genito-Urinary Medicine, Liverpool, UK.
Background: Typhoid fever is endemic in most parts of Central America, Asia and Africa. Recently multidrug (MDR) resistant Salmonella enterica serovar Typhi (S. Typhi) showing resistance to nearly all the commonly available “first line” antimicrobials have been isolated from outbreaks in most of the endemic areas. In addition resistance to quinolones is high in many parts of Central America and Asia. In Africa little data is available on the antimicrobial susceptibility and genetic basis of resistance in S. Typhi.  Methods: 140 S. Typhi isolates from blood of adult patients were obtained from outbreaks of typhoid in three different parts of Kenya between 1999 and 2002. Isolates were characterised by antibiotic susceptibility using the MIC method. Plasmids were isolated and characterised by PCR into incompatibility groups. Genetic relatedness of isolates was determined by pulsed field gel electrophoresis of XbaI- and SpeI-digested total DNA.

Results: Only 13.7% were fully susceptible, while 82.4% were resistant to each of the five commonly available drugs - ampicillin, chloramphenicol, tetracycline (MICs > 256µg/ml), streptomycin (MIC > 1024µg/ml) and cotrimoxazole (MIC > 32µg/ml). Resistance was encoded on a 110-kb self-transferable plasmid of incHI1 incompatibility group. Of the 140 S. Typhi 47% had MICs of nalidixic acid (MIC 8-16µg/ml) and ciprofloxacin (MIC 0.25-0.38µg/ml) 5- to10-fold higher than for sensitive strains. Amplification by PCR and sequencing of the genes coding for gyrase and topoisomerase IV revealed that the increase in MICs of the quinolones had not resulted from any significant mutation.  Analysis of genomic DNA from both antimicrobial-sensitive and multidrug-resistant S. Typhi by PFGE identified two distinct subtypes that were in circulation in the three different parts of Kenya. 

Conclusions: 1). As the prevalence of MDR S. Typhi increases newer, more expensive and less readily available antimicrobials will be required for treatment of typhoid in Kenya.

2). Surveillance of resistance and rationale use of antimicrobials will be vital in maintaining usefulness of available antimicrobials.
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Distribution of Metronidazole (MDZ) in Muscle Tissue of Healthy Volunteers (H) and Patients with Septic Shock (SS) and its Efficiency Against Bacteroides fragilis (Bf) in Vitro.
KARJAGIN J, PÄHKLA R, KARKI T, STARKOPF J
University of Tartu, Tartu, Estonia.

Background: Sepsis and septic shock are the major causes of mortality in intensive care units. The aims of the study were (1) to describe pharmacokinetics (PK) of metronidazole by means of muscle tissue microdialysis (MD) in H and SS, (2) to compare concentrations of MDZ with minimal inhibitory concentration (MIC) (3) to test the efficiency of MDZ in vitro with different single doses. Methods: 12 patients, six healthy females and six males in septic shock, were enrolled. Overweight patients and patients received MDZ within 48 h prior to the study were excluded. The MD catheters (CMA 60 catheters with 20 kDa cut-off membrane) were placed into the thigh muscle. MD with a perfusion rate of 2 (l/min was used. Retrodialysis was used to determine recovery of the MDZ from the muscle tissue. MDZ 500 mg was given by intravenous (i.v.) infusion over 10 min. During the first 3 hours (h) sampling was performed after every 30 min and then after each h up to 10 h after drug administration. MIC data were obtained from the database of the microbiology laboratory of our hospital. Peak concentration (Cmax) and time to peak concentration (Tmax) were determined. Cmax over MIC (Cmax / MIC) was used as surrogate marker of antimicrobial activity. Based on the MD data time-concentration curve for 500 mg of MDZ i.v. was constructed and simulated in vitro using Bf strains with different MIC 0.125 mg/l (Bf1) and 1.0 mg/l (Bf125). Similar experiments for virtual concentration-time profiles following 250 mg and 1000 mg doses of MDZ were also performed.

Results: Values are arithmetic means ± SD
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When MDZ time course in muscle tissue of septic patients was simulated in vitro, the time to 99.9% kill ranged from 0.9 to 1.5 h in BF125 and from 1.8 to 3.5 h in BF1 group, respectively. No regrowth was detected during 24 h.

Conclusions: Our data demonstrate similar distribution of MDZ in H and SS. MDZ concentration in muscle tissue effective against Bf was achieved after single i.v. dose of 500 mg.
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Antibiotic treatment of respiratory infections in cystic fibrosis (CF) – the Stockholm policy and perspective.

KARPATI F, Hjelte L
Stockholm CF Centre, Children’s Hospital, Karolinska University Hospital, Huddinge, Sweden.
CF is the most common lethal hereditary disease in Caucasians. The basic genetic defect, localised in epithelial cells, leads to thick mucus in several organs and makes the airways susceptible for infections. Inflammation occurs early and is sustained. The progression of the CF lung disease is correlated to bacterial colonisation of the lower airways with a limited number of bacterial species, usually Staphylococcus aureus and Pseudomonas aeruginosa. Multidisciplinary centralised symptomatic care has improved survival of the patients with an expected median age of over 40 years in the Scandinavian countries. Modern CF care includes frequent check ups (monthly, if possible) and cultures from the airways, effective mucolytic therapy, physiotherapy, good nutrition, and early and aggressive antibiotic treatment if slight signs of infection are seen.

Common respiratory pathogens are treated by antibiotics with effect on S. aureus, alternated between courses. ELISA for antibodies against staphylococcal alpha toxin and teichoic acid is used as a marker of the bacterial load.

In the case of first detection of P. aeruginosa, early treatment is imperative. At Stockholm CF Centre, a combination of two antibiotic drugs is given intravenously in high dosages, most often for 10 days. The resistance pattern of the bacterial strain and synergy between antibiotics are considered. A repeated course is given if eradication fails. If P. aeruginosa occurs consecutively during a six month period and/or ELISA for antibodies against P. aeruginosa exotoxin-A is positive, colonisation is considered as chronic. Exacerbations of the chronic P. aeruginosa infection are treated on demand and early, alternating the use of antibiotics. Segregation of the patients is achieved by home intravenous treatment.

There are differences in the treatment and segregation policies between the countries in Scandinavia, but the long-term outcome results are similar. 90% of the approximately 1100 CF patients in Denmark, Norway and Sweden are enrolled in a study evaluating the prevalence of P. aeruginosa in the different patient populations. The sensitivity of the ELISA for exotoxin-A will be compared to the precipitin test by crossed immunoelectrophoresis used in Denmark. In the near future, a multi-centre antibiotic intervention study may be possible.
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Antibiogram of Bacteria from Slaughter Animals on the Data of Resistance Monitoring System in 2003.

J-KASZANYITZKY É, JÁNOSI, S

Central Veterinary Institute, Budapest, Hungary.
Background: Because of the global spread of polyresitant bacteria it is important to monitor antimicrobial resistance. Bacteria from animals may get into humans via contaminated food, among a lot of other ways, and resistance genes can be transferred from animal bacteria to human ones. That is why testing of not only bacteria isolated from diseased animals but also of bacteria from the slaughter animals is important.     

Methods: Since 2001 the antibiogram of strains isolated from colons of slaughter pigs, cows, and broiler chickens has been examined. Every month the local veterinary authorities of the 19 Hungarian counties have submitted three tied colon samples from slaughterhouses to the laboratory. Susceptibility of E.coli and Salmonella strains was tested with the disk diffusion test according to the NCCLS guideline. Minimum inhibitory concentration of Campylobacter strains was determined by E-test according to the manufacturer’s instructions. Columbia blood agar plates were inoculated with 0,5 McFarland bacterial suspensions that were prepared in 0.85% sterile saline solution from a fresh culture. Plates were incubated at 37ºC in a microaerobic atmosphere.

Results: In 2003, out of the 193 E. coli, 16 Salmonella and 95 Campylobacter strains from slaughter pigs, respectively 9.8%, 31.3% and 12.3% were susceptible to all antimicrobial agents tested. These data were 300/47.3%, 6/33.3%, 49/24.7% from cows, and 157/5.1%, 46/16%, 73/9.6% from slaughter chickens, respectively.

Tetracycline (Te), streptomycin (St) and sulphonamide (Su) resistance were the most frequent in E. coli and Salmonella, while Te, enrofloxacin (En) and erythromycin (Er) resistance can mostly be found in Campylobacter hosted by pigs. Among bovine animals, the most prominent infectious strains were E.coli with resistance to beta-lactam, Te and/or Su, Salmonella with resistance to Te, Su and Na, and Campylobacter with resistance to Er, En, and ampicillin (Am). In poultry, the most abundant strains were E. coli resistant to Na, Am and Te, Salmonella resistant to Na, Te and Su, and Campylobacter resistant to En, Am and Te. 

Conclusions: Although gene transfer among, even non-related, bacteria are possible, our results may reflect the use of antibiotics. Strains from chickens were more resistant than isolates from the other animal species. The cause of it may be that pigs and cows live much longer than broiler chickens. Older animals need antibiotic treating more rarely than young animals.
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Prevention of Invasive Candida Infection in High-Risk Preterm Infants <1000 Grams Birth Weight.
D Kaufman, R Boyle, KC Hazen, JT Patrie, M Robinson and LB Grossman.
University of Virginia, Charlottesville, VA. USA.

Background: Fungal sepsis occurs in up to 16% of preterm infants <1000 grams with an associated mortality of up to 40%.  Antifungal prophylaxis is effective against invasive fungemia in immunocompromised patients and may benefit high-risk preterm infants.   

Methods: Between 1998 and 2003 we conducted two studies examining the effect of intravenous fluconazole prophylaxis. Inclusion criteria were birth weight <1000 g and the presence of an endotracheal tube or central vascular catheter.  We obtained weekly surveillance cultures and all colonization and clinical isolates were speciated and sensitivities were performed.  The first study (1998-2000) examined schedule A fluconazole [3 mg/kg given every 72 hrs (day 0-14), every 48 hr (day 15-28), then everyday (day 29-42)] compared to placebo (saline) for up to 6 weeks.  In the second study (2001-2003) using the same inclusion criteria, schedule A was compared to schedule B (3 mg/kg IV fluconazole administered twice a week) for up to 6 weeks.  

Results: In the first study, 50 infants were randomized to schedule A and 50 to placebo.  Fungal sepsis with positive growth of fungal isolates from the blood developed in 8 of 50 (16%) placebo and 0 of 50 (0%) fluconazole patients (P=0.007).  In the second study 41 infants were randomized to schedule A and 40 to schedule B.  Fungal sepsis developed in 2 (4.9%) of schedule A and 1 (2.6%) of schedule B patients (risk difference, RD, -0.02; 95% CI, -0.14 to 0.10, P=0.68).  Overall, candidemia occurred in 2.3% (3 of 131) of all fluconazole-treated patients in both studies compared to 16% (8 of 50) of the placebo-treated patients in the first study (RD 0.14; 95% CI, 0.05, 0.22, P<0.001).  The incidence of fungal sepsis was lower in the patients who received schedule A fluconazole dosing (3 of 91) (RD 0.14; 95% CI, 0.05 to 0.27, P=0.002) and the patients who received twice a week dosing (1 of 40) (RD 0.14; 95% CI, 0.01, 0.27, P=0.04) compared to the placebo-treated patients (8 of 50).   All fungal isolates remained sensitive to fluconazole and no adverse side effects were documented.

Conclusions: The results of these two studies demonstrate that intravenous fluconazole is effective in preventing invasive fungal infection in preterm infants < 1000 grams without adverse effects or fungal resistance.  Twice weekly dosing decreases cost and drug exposure.  A multicenter trial of fluconazole prophylaxis is needed to examine its effect on the high associated mortality of fungal sepsis in preterm infants < 1000 grams.
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Biochemical Characterization of the Doxorubicin Transporter from Streptomyces peucetius.
KAUR P and GANDLUR SM
Department of Biology, Georgia State University, Atlanta, Georgia, USA.

Background: DrrA and DrrB proteins confer resistance to the commonly used anticancer agents, daunorubicin and doxorubicin, in the producer organism Streptomyces peucetius.   The resistance is believed to occur by the ATP-dependent efflux of the antibiotics brought about by the complex of DrrA and DrrB.  DrrA belongs to the ABC (ATP Binding Cassette) family of nucleotide binding proteins to which P-glycoprotein from mammalian cancer cells also belongs.  Since cancer cells develop multidrug resistance to a variety of chemotherapeutic agents, including daunorubicin and doxorubicin, via the action of P-glycoprotein, the DrrAB system is expected to serve as an excellent model system to understand the mechanism and evolution of drug resistance in both bacterial and cancer cells.  Previous studies have shown that DrrA, a peripheral membrane protein, binds ATP in a doxorubicin-dependent manner.  DrrB, a hydrophobic membrane protein, is expected to form the pathway for the export of the antibiotics.  Interestingly, the function and stability of DrrA and DrrB are biochemically coupled.  Thus, DrrA binds ATP only when it is in a complex with DrrB in the membrane.  Further, DrrB is completely degraded if DrrA is absent.  To understand the molecular mechanism by which the DrrAB proteins interact with each other to confer resistance to doxorubicin, we have characterized domains of DrrB that may be directly involved in interaction with DrrA.  Methods: Several single cysteine substitutions in DrrB were made.  Interaction between DrrA and DrrB was studied by using a cysteine to amine chemical cross-linker that specifically cross-links a free sulfhydryl group in one protein (DrrB) to an amine in another (DrrA).  Results: We show here that DrrA interacts with both the N- and the C-terminal ends of the DrrB protein.  This study also identifies a motif within the N-terminal interacting domain of DrrB, which is similar to a motif recently identified by crystal structure analysis in an ABC uptake system in E. coli.  A similar motif has also been identified by sequence analysis in the first cytoplasmic loop of P-glycoprotein.  Conclusions:   Present work is the first report where domains of interaction in the membrane component of a drug exporter have been biochemically characterized and shown to contain a consensus motif.  We conclude that such a motif may be present at the interface of the catalytic component and the membrane component of both uptake and efflux systems belonging to the ABC superfamily.
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Pediatric Febrile Neutropenia: 14 Years Experience.
R KEBUDİ1, İ AYAN1, Ö GÖRGÜN1, N GÜRLER2
İstanbul University, 1Oncology Institute, Division of Pediatric Oncology,2Department of Microbiology, İstanbul, Turkey.

Background: Febrile neutropenia is one of the major acute side effects of intensive therapy in pediatric cancer, necessitating prompt initiation of empirical broad-spectrum antibiotics.

Methods: This single institution study reviews characteristics and results of studies of empirical therapy in pediatric febrile neutropenia within the last 14 years. 

Results. The Pediatric Oncology Division in the Istanbul University, Oncology Institute was founded in 1989. ~100 new cancer patients, mainly solid tumors including lymphomas are admitted each year. ~80 febrile neutropenic episodes are hospitalized each year. Empirical  antibiotic therapy consisted of mezlocilin+amikacin before 1993(Grup A1). Monotherapy has been used since 1994. Monotherapy trials consisted of ceftazidime+G-CSF (1994-95) (group A),  ceftazidime vs. cefoperazone-sulbactam(randomized=R) + G-CSF (1996-1997)(group B);   ceftazidime vs. cefepime(R) (1998) (group C); cefepime vs. ticarcillin–clavulanic acid(R pilot)(2000) and  cefepime vs. tazobactam(R)(2001-2002)(group D). Results of groups A,B,C, are given and evaluated with results of 84 episodes followed in 2002 (group E) for changes in documented infections and need of therapy modification. In a total of 305 neutropenic episodes, the median duration of neutropenia  was 6 days (2-46 days), consistent within years. Episodes with severe neutropenia (% with ANC(100/mm3) was around 25% in gr.B; 56% in gr.C, 75%in gr D and 66% in group E. Total success was  98, 99, 100, 100and 100% in groups A, B, C,D and E, respectively. Modifications were done in 25,26,38, 39,32% in groups A,B,C,D,and E respectively. Clinically documented infections ranged between 34-80 % in different periods, upper respiratory tract infections dominated. In microbiologically documented infections Gram (-) isolates were dominant before 1998, gram (+) isolates and fungal infections increased in recent periods. Considering modifications, aminoglycosides were added in about 25% of episodes in all periods. In group C, cases using G-CSF or not were evaluated statistically and although G-CSF decreased the duration of neutropenia significantly; the days with fever, days with antibiotics and days in hospital did not differ in the two groups. 

Conclusions: Monotherapy is successful in, febrile neutropenic children with solid tumors even if there’s severe neutropenia in admission. Third/fourth generation cephalosporins (ceftazidime,cefoperazone/sulbactam,cefepime) or piperacillin-tazobactam are effective as monotherapy.
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Comparison of the Pharmacokinetics of Meropenem during Intermittent and Continuous Intravenous Application in Patients with Renal Failure Treated by Continuous Renal Replacement Therapy.
J LANGGARTNER1, T GLÜCK1, M RENG1, F KEES2
1Department of Internal Medicine I, 2Dept. of Pharmacology, University of Regensburg, Regensburg, Germany.

Background. The clinical effect of beta-lactam antibiotics depends on the duration of drug concentration above the minimal inhibitory concentration for a susceptible bacterium. According to this time-dependent antibacterial activity continuous infusion (CI) of beta-lactams may therefore be a more rational approach than presently used intermittent bolus injections (IB). Meropenem is a carbapenem antibacterial agent and belongs to the beta-lactam antibiotics. The aim of this study was to test whether CI achieves effective drug concentrations comparable to bolus injection in patients with renal failure treated by continuous renal replacement therapy. 

Methods. Six ICU-patients were randomised to receive either meropenem 1g intravenous (i.v.) short infusion (15 min) every 12 h or as 0.5g i.v. loading dose followed by 2g i.v. CI over 24 h. After 2 days, regimes were crossed over. Meropenem pharmacokinetics were determined on days 2 and 4.

Results. Peak serum concentration (median (25% and 75% quartile)) after short infusion of 1,000 mg amounted to 62.8 (51.4; 85.0) mg/l, trough levels (median (25% and 75% quartile)) at 12h were 8.1 (4.5; 18.7) mg/l, and the serum half-life was 5.3 (5.1; 7.0) h. Steady-state concentrations (median (25% and 75% quartile)) during CI were 18.6 (13.3; 24.5) mg/l. The AUCs during either treatment were comparable and amounted to 233 (202;254) mg/l*h (IB) and 227 (182;283) mg/l*h (CI), respectively. Four hours after bolus application, drug concentrations dropped below CI steady-state concentrations. 

Conclusion. Antibacterial concentrations of meropenem in patients with renal failure and continuous renal replacement therapy are achievable with CI. CI may be an effective alternative dosing regime to IB. A prospective comparison of the clinical efficacy of both dosage regimens is warranted.
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Comparison of the Pharmacokinetics of Piperacillin and Sulbactam during Intermittent and Continuous Intravenous Administration.
J LANGGARTNER1, N LEHN2, T GLÜCK1, H HERZIG1, F KEES3

1Department of Internal Medicine I, 2Institute of Medical Microbiology and Hygiene and 3Dept. of Pharmacology, University of Regensburg, Regensburg, Germany.
Background. Beta-lactam antibiotics such as piperacillin/sulbactam exhibit time-dependent antibacterial activity. Their effect depends on the duration of drug concentration above the minimal inhibitory concentration for a susceptible bacterium. Continuous infusion (CI) of piperacillin/sulbactam may therefore be a more rational approach than presently used intermittent short infusion (SI). The aim of this study was to test whether CI achieves effective drug concentrations comparable to SI.

Methods. Seven ICU-patients (creatinine clearance >30 ml/min) aged 45-76 years (median 63 years) were randomised to receive either piperacillin/sulbactam as 4/1g intravenous SI every 8 h or as 4/1g i.v. loading dose followed by 8/2g i.v. CI per 24 h. After 2 days, regimens were crossed over. Piperacillin/sulbactam pharmacokinetics were determined on days 2 and 4.

Results. Pharmacokinetic parameters (mean ( SD) for SI piperacillin/sulbactam were: 1) peak serum concentration: piperacillin 231 ± 66 mg/l; sulbactam 53.2 ± 15.0 mg/l; 2) trough serum concentration: piperacillin 11.5 ± 14.8 mg/l; sulbactam 4.8 ±  4.6 mg/l; 3) terminal serum half-life: piperacillin 2.4 ± 1.2 h; sulbactam 3.1 ± 1.6 h. Steady-state concentrations during CI were: piperacillin 25.5± 14.5 mg/l; sulbactam 8.0 ± 3.7 mg/l. 5 to 6 hours after SI, drug concentrations dropped below CI steady-state concentrations, although more drug was administered in the SI regimen. 

Conclusion. Antibacterial concentrations of piperacillin/sulbactam are achievable with CI. CI may be an effective and less expensive alternative dosing regimen to SI. A prospective trial on the clinical efficacy of both dosage regimens is warranted.
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Lipidic carriers of siRNA: differences in the formulation, cellular uptake and delivery with plasmid DNA.
Sebastien Spagnou, Andrew D. Miller and Michael Keller
IC-VEC Ltd, London, UK.

Background: RNA interference (RNAi) has become a popular tool to down-regulate specific gene expression in many species including mammalian cells. Synthetic double stranded RNA sequences (siRNA) of 21–23 nucleotides have been shown in particular to have the potential to silence specifically gene function in cultured mammalian cells. As a result, there has been significant surge of interest in the application of siRNA in functional genomics programs as a means to decipher specific gene function. However, for siRNA functional genomics studies to be valuable and effective, specific gene down-regulation of any given target gene target is essential, devoid of non-specific down-regulation and toxic side effects. 

Methods: For this reason, we became interested in investigating cationic lipid-mediated siRNA delivery (siFection) as a meaningful and potentially potent way to facilitate effective functional genomics studies. Accordingly, a number of cationic lipid/liposome-based systems were selected and their formulation with siRNA studied, with particular emphases on formulation parameters most beneficial for siRNA use in functional genomics studies. Cationic lipid/liposome-based systems were selected from a number of commercially available products including lipofectAMINE2000TM and a range of CDAN/DOPE systems formulated from different molar ratios of the cationic cholesterol-based polyamine-lipid CDAN and the neutral helper lipid DOPE. Parameters investigated included ratio of cationic lipid:nucleic acid mixing, concentration of cationic lipid-nucleic acid complex (lipoplex) formation and medium used, lipoplex particle-size, mode of delivery and dose-response effects. 

Results: Experimental evidence suggests that concentrations during siRNA lipoplex (LsiR) formation are crucial for maximum down-regulation, but the efficacy of gene down-regulation is not influenced by the size of LsiR particles. Most significantly, results show that most commercially available cationic lipid/liposome-based systems investigated here mediate a significant non-specific down-regulation of the total cellular protein content at optimal doses for maximal specific gene silencing. Furthermore, one pivotal aspect of using siRNA for functional genomics studies is the need for at least minimal cellular toxicity. Results demonstrate that CDAN/DOPE with and without siRNA confers low toxicity to mammalian cells, whereas lipofectAMINE2000™ is clearly toxic both as a reagent and post-formulation into LsiR particles. 

Results: Interestingly, LsiR particles formulated from CDAN/DOPE systems seem to exhibit a slower cellular uptake than LsiR particles formulated from lipofectAMINE2000™. Intracellularly, LsiR particles formulated from CDAN/DOPE systems also appear to behave differently, amassing in distinct but diffuse small non-lysosomal compartments for at least 5h post-siFection. By contrast, LsiR particles formulated from lipofectAMINE2000™ accumulate in fewer larger intracellular vesicles.
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Antitumor Active Metal Coordinated Compounds - New Concepts For Cancer Cemotherapy - A Review.
KEPPLER BK.
Institute of Inorganic Chemistry, University of Vienna, Vienna, Austria.

Since the introduction of the first alkylating agents with their rather unselective toxicity to rapidly dividing cells, the search for “magical bullets” sparing normal tissues has been the principal objective of drug development for cancer chemotherapy. Making use of target molecules over-expressed in malignant cells or of the biophysical and chemical properties of solid tumours (e.g. hypoxia, acidosis, the enhanced-permeability-and-retention effect) are typical strategies for the design of new platinum and other metal complexes. Another strategy exploits the common route of cellular iron incorporation via the transferrin receptor, which is usually over-expressed by tumour cells in order to comply with the iron requirement resulting from their high metabolic activity.

Ruthenium(III) and gallium(III) ions share a high affinity for transferrin and enter cells mainly by the transferrin receptor-mediated route. Indazolium trans-[tetrachlorobis(1H-indazole)ruthenate(III)] (KP1019, FFC14A), a ruthenium(III) complex with strong activity particularly in experimental models of colon cancer, is suited to fit into the iron-binding pockets of transferrins and to be delivered to cells by this way. The complex requires hydrolysis and reduction to ruthenium(II) species to attain substantial reactivity towards DNA or other target molecules. Since reduction is favoured under hypoxic conditions, this minimally toxic agent is thought to exploit the pathophysiological characteristics of tumours in a dual way.

Tris(8-quinolinolato)gallium(III) (KP46, FFC11) has been developed to overcome the limitations encountered with the use of gallium salts, which have prevented a widespread use despite their clinical activity in lymphomas, bladder cancer and other malignancies. In order to appropriately utilize the affinity of gallium for cancer cells, exposure to low steady-state gallium concentrations is desirable. This is feasible by daily oral administration of the chelate complex that renders gallium stable to hydrolysis and facilitates its intestinal absorption. Like gallium salts, the complex is directed at the enzyme ribonucleotide reductase which is highly activated in tumour cells and a well-known target for cancer chemotherapy.

Both compound are currently undergoing clinical evaluation in phase I dose escalation studies in patients with advanced solid tumours.

	245
Synthesis of Squalamine Analogues as Atiparasitic Agents.
KHABNADIDEH S1, TAN C L2, CROFT S L3, KENDRICK H3, YARDLEY V3, GILBERT I H2.

1School of Pharmacy, Shiraz University, Shiraz, Iran; 2Welsh School of Pharmacy, Cardiff University, Cardiff, UK; 3London School of Hygiene and Tropical Medicine, London, UK.
Background: Squalamine was first isolated in 1993 from the dogfish shark, Squalus acanthias. It was shown to have potent antimicrobial activity. In this study some new derivatives of squalamine were prepared as anti-trypanosomal and anti-leishmanial compounds. Methods: The squalamine analogues were prepared by a modification of the literature methods. The starting steroid rings 3β-acetoxybisnor-5-cholenic acid or 5α-pregnan-3β-ol-20-one-3β-acetate was reacted with spermidine or spermine. The acetate on the 3-position was then removed, followed by sulphation reaction to put a sulphate moiety at this position. Compounds were investigated for activity against the clinically relevant forms of T. brucei, T. cruzi and L. donovani. 

Results: Compounds show the greatest activity against T. brucei with ED50 around 1 µM. Compounds also showed significant activity against L. donovani and the spermine series was more active than the spermidine series. Compounds showed much poorer activity against T. cruzi.

Conclusion: A series of squalamine have been prepared. Several showed significant in vitro activity against T. brucei and L. donovani and little activity against T. cruzi. In general the presence of the protecting group such as acetate had little effect on activity, whilst the presence of the sulphate group appeared to decrease activity.  
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Impaired Cognition as a Sensitive Indexof Antibiotics’  Behavioral Toxicity: A Review.
Khalifa AE

Department of Pharmacology and Toxicology, Faculty of Pharmacy, Ain Shams University, Cairo, Egypt.
The adverse effects of antibiotics on cognitive function have attracted substantial research interest until the mid seventies. This has been reflected from the documented profuse experimental and clinical researches on the effect of antibiotics on memory processes that have been reviewed in a seminal work in the mid seventies. For the three decades that followed, this field of research was tackled with sporadic individual efforts reporting negative effects on cognition by doxycycline, chloramphenicol, sulfasalazine, ethambutol, isoniazid, iproniazid, fluoroquinolone among other antibiotics. This review focuses on this issue summarizing the published experimental and clinical studies relevant to this area of research and discussing its clinical implications. Suggested mechanisms responsible for the adverse effects of different antibiotics on memory function is reported. Future recommendations point to immense research opportunities to investigate the cognitive profile of newly discovered antibiotics.
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Enhancing the “Magic Bullet”: Bispecific antibody-polymer probe technology for gamma imaging of small vascular lesions in vivo.
KHAW BA1, TEKABE Y1, DONAHAY T2, JOHNSON LL2
1Northeastern University, Boston, MA, USA, 2Rhode Island Hospital, Providence, RI, USA.
Background: Even though Paul Ehrlich never found his “Magic Bullet” for specific destruction of leptospira of syphilis, he was congnisant of the potential of antibodies as target specific agents.  Todate, monoclonal antibodes have found clinical applications in diagnosis and therapy.  Yet, limitations such as low target activity restrict their ultimate potential.  We now combine the potential of bispecific antibody and high specific radioactivity negatively-charged polymer probe to target small lesions produced by smooth muscel cell proliferation in the injured vasculature. Methods: Vascular smooth muscle cell (SMC) proliferation is an integral component of vascular injury and atherogenesis.  An antibody that is specific for a lipid antigen complex produced only by prolifersting SMCs is conjugated to another monoclonal antibody specific for diethylene triamine pentaacetic acid (DTPA) via disulfide linkage.  This bispecific antibody and bromodeoxyuridine  were injected into rats with 10-14 day old carotic or femoral artery endothelial denudation.  After 12 h, Tc-99m or In-111 radiolabeled negatively charged  polymers were injected.  In vivo diagnosis by gamma immunoscintigraphy was performed 2 h later.  Biodistribution was then performed.  In another set of experiment, apoE-/- mice with femoral artery endothelial denudation kept on hyperlipidemic Western diet were subjected to similar protocol.  In these animals one group received Z2D3-anti-DTPA Bispecific F(ab’)2​-F(ab’)2 bispecific antibody and the other received IgG control Bispecific complex.  All apoE-/- mice were also subjected to sham operation in the contralateral legs.  

Results: Rats with carotid lesions showing BrDU uptake in histological sections indicative of SMC proliferation were visualized by gamma imaging.  Those that did not show BrDU uptake were negative for Bispecific antibody-polymer probe localization.  Similarly, 3 out of 4 femoral lesions in rats were visualized, even though the lesions constitute only a bew cell layers thich.  Similarly, ApoE -/-  mice showed lesion uptake of Tc-99m labeled polymer probes with Z2D3-Anti-DTPA Bispecific antibody but not in the contralateral artery and in IgG-bispecific controls.
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Conclusions: Use of bispecific antibody with polymer probe technology enable detection and visualization of very small lesions of rat and murine vascular lesions.  Although the method described is for diagnosis, if the radioactivity were replaced with therapeutic drugs, high specific activity drug targeting at target specific sites should be feasible.  This may lead to a generalized method for enhancing the targeting of the “Magic Bullet”.
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Ampicillin / Sulbactam in Comparison with Ceftriaxon for Pneunomia in a Medical ICU 

Kibbel T 1, Süfke S 1, Fröhlich A 2, Dodt C 1, Djonlagic H 1
1 Internal Medicine I, Intensive Care Unit, University Clinic of Schleswig-Holstein, Campus Luebeck

2 Institute of Medical Biometry and Statistics, University of Luebeck.

Facing that the extension of antibiotic substances for the empirical therapy of severe bacterial infections may contribute to keep the rate of resistance low, the study engaged in the question, whether the combination of Ampicillin/Sulbactam is an alternative to often used Ceftriaxon in not before treated patients with pneumonia.

In a prospective one year clinical trial, we investigated 60 patients (≥ 18 years) who received initially either 3-4 x 2g Ampicillin plus 1g Sulbactam / day (A=29) or 1-2 x 2g Ceftriaxon / day (B=31), occasionally in combination with other antibiotics. Patients with a previous antibiotic therapy and with a previous hospital stay > 5 days were suspended, as were patients who had a total ICU stay < 2 days and in which an infectious focus in addition to pneumonia could not be excluded. All patients were characterised by severity of illness and by comorbidity until 24 hours after ICU admission. For outcome investigation we used 1. effect of therapy measured by prolongend CRP decrease, 2. number of following therapy changes, 3. ICU length of stay, 4. in-hospital mortality and 5. quota of pathogen detection.

Groups A and B were widely comparative. CRP decreased significantly longer lasting in A than in B (62.1% vs. 35.5%, p=0.039). Moreover, the number of necessary therapy changes was lower in A than in B (0.31 vs. 1.16, p=0.006). Therefore, the ICU length of stay in A was also lower than in B (6.8 vs. 15.8 days, p=0.001). On the precondition of an exchange of antibiotic substances when the therapy was ineffective, the in-hospital mortality was not significantly different in both groups (A: 37.9%, B: 51.6%). A pathogen detection during the ICU stay as an indicator of inefficiency was 4.9 times more “successful” in group B than group A (0.67 vs. 0.14 / patient, p<0.001).

The results have shown that ICU patients with nosocomial early-onset pneumonia, who had not received any antibiotic therapy before, could be treated efficiently with a combination of Ampicillin/Sulbactam. In the calculated initial treatment of pneumonia, Ampicillin/Sulbactam performed even a better response than Ceftriaxon. Nevertheless with regard to other populations, the results must be re-examined, because the local resistance might be different and Ceftriaxon was commonly used in our ICU over years.
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Gender Specific Differences in Body Weight and QT Interval between Survivors and Nonsurvivors of Severe Bacterial Infections.
Kibbel T, Süfke S, Dodt C, Djonlagic H
Internal Medicine I, Intensive Care Unit, University Clinic of Schleswig-Holstein, Campus Luebeck.

As is well known, women have specifically longer QT intervals and are at higher risk of acquired long QT syndrome, e.g. by macrolides or quinolones. Therefore, we investigated gender differentiated whether mortality of patients with severe bacterial infections is associated with longer QTc intervals. Furthermore, because some authors have mentioned higher drug concentrations in women, we also determined body weight.
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In a prospective one year clinical study, we investigated 204 ICU patients (126 ♂, 78 ♀, ≥ 18 years). Antibiotic therapy took place on customary guidelines. If necessary, additional therapy was extended to drugs which may secondary prolong QT, directly or indirectly. Body weight was ascertained at admission and ECG was performed at least once a day. QT interval measured by derivation II was corrected by the formula of Bazett. For the study we used the morning ECG in the middle of therapy, because in general at this time, therapy was maximal and measuring of prefinal effects was avoided.

In contrary to men, body weight was significantly higher in female survivors than in female nonsurvivors (s. table). In accordance to less body weight, QTc interval was significantly more prolonged in women, but not in men who died in therapy course. “Sudden cardiac death” was recognized in 13/126 male and in 16/78 female patients (p=0.043). 58 ECGs (28.4%) could not be evaluated because of arrhythmia, AV block, bundle block, pacemaker or transplantation.
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The data show, that women with lower body weight had poorer outcome, if they suffered severe bacterial infections. Moreover, the figures of QTc interval harmonize with the assumption, that women would commonly get drugs in doses which lead to typically higher plasma and tissue concentrations. Because of gender specific differences, we have to research concentrations of relevant drugs in various tissues of both sexes. At the present state of knowledge, the treatment of women with QT prolonging substances must be performed with caution. QTc interval monitoring is needed, especially in the course of polypharmacotherapy.
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Gender Specific Incidence and Mortality of Severe Bacterial Infections and Adjustment to Age and Normal Population.
Kibbel T, Süfke S, Djonlagic H, Dodt C
Internal Medicine I, Intensive Care Unit, University Clinic of Schleswig-Holstein, Campus Luebeck.

Until now, gender specific incidence and mortality of bacterial infections are generally calculated without adjustment to age and normal populations. In intention to get more detailed informations, we examined ICU patients with severe bacterial infections.

In a prospective one year clinical trial, we investigated 204 patients (126 ♂, 78 ♀, ≥ 18 years) who were admitted to our ICU. All patients were treated to usually guidelines. Severity of illness  measuring was performed by the Mortality Probability Model (MPM) II at admission and 24 hs later. The determined epidemiologic data were evaluated in differentiation to age (18-44 ys, 45-59 ys, ≥ 60 ys) and in comparison with corresponding official statistical data.

In the same time, 1.6 more men than women were admitted to the ICU because of bacterial infections. In subanalysis concerning age above 45 ys, significantly more men were treated than it is expected from the gender proportion in the normal population (45-59 ys: 70% vs. 50%, p=0.041; ≥ 60 ys: 62% vs. 42%, p=0.002). Mortality overall shows no statistically relevant differences (30.1% ♂, 41%, p=0.11), but in women of ≥ 60 ys mortality was significantly higher than in men of comparible age (53.3% vs. 34.7%, p=0.047), and this despite of the fact, that men and women show no relevant differences in age and severity of illness. Furthermore in contrary to men, mortality in women increased with age in significant extension 16.7% (18-44 ys) vs. 53.3% (≥ 60 ys), p=0.008).

The determined higher incidence of severe bacterial infections in men is in accordance to much other studies. The reasons are widely unkwown. A higher mortaliy in older women, which also is recognized in some, but not in all studies, can be explained by different collectives. In this, possible relations must be evaluated. Secondly the study shows, that relevant differences because of gender can remain concealed, if no adjustment to normal collectives and no analysis of subgroups is performed.
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Accumulation of Mini-plasmin in the Cerebral Capillaries Causes Destruction of the Blood-brain Barrier (BBB) in Influenza-associated Encephalopathy (IAE) in Mice: Proposal for a Therapeutic Target Molecule of Brain Edema of IAE.

KIDO H, YAMADA H, OKUMURA Y, YAO DF, CHEN Y, YANO M
Institute for Enzyme Research, The University of Tokushima, Tokushima, Japan.
Background: IAE and Reye’s syndrome evoked by the treatment with aspirin are characterized by severe acute brain edema, multiple-organ failure and high mortality. We aimed to assess the etiology of brain edema of IAE and to find a therapeutic target molecule in the IAE model mice. Methods: Pneumotropic influenza A virus infection of mice with a congenital or acquired abnormality of mitochondrial beta-oxidation causes a severe invasion of the virus in the cerebral capillaries and the pathological findings mimic those of IAE and Reye’s syndrome. We infected IAE model mice, carnitine transporter OCTN2(-/-) mice, with an epidemic pneumotropic influenza A/Aich/2/68(H3N2) virus. Destruction of BBB was analyzed by the Evans’s blue extravasation and accumulation of influenza virus proteins and mini-plasmin in the cerebral capillaries were monitored by immunohistochemistry. Results and Conclusions: OCTN2(-/-) mice were highly susceptible for brain edema after infection with the pneumotropic influenza A virus and virus multiplication was observed in the brain capillaries. At the same loci of virus antigen, we found time-dependent accumulation of mini-plasmin as well as Evans’s blue extravasation. These results suggest that the accumulated mini-plasmin modifies the brain capillaries from a non-permissive to a permissive state for pneumotropic influenza virus, thereby allowing virus multiplication in the brain. Furthermore, mini-plasmin proteolytically destroyed the tight junction proteins of BBB. Based on these results, we speculate that 1) inhibition of generation of mini-plasmin, 2) inhibition of mini-plasmin binding to the brain capillaries and 3) inhibition of mini-plasmin activity are promising strategies for protection of brain edema and neurological complications of IAE.
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Oral Administration of Clarithromycin (CAM), a Macrolide Antibiotic of Erythromycin, Stimulates Mucosal Immunoresponse and Elevates IgA Levels in the Airway of Mice after Infection with Influenza A Virus (IAV).

IDE K, MIZUNO D, ICHINOMIYA T, KIDO H.
Institute for Enzyme Research, The University of Tokushima, Tokushima, Japan.
Background: Macrolides play roles not only as antibacterial drugs but also as immunomodulators, such as FK506 as an immunosuppressant and CAM as an inducer of the early immune response through IL-12. In the present study we found that oral administration of CAM significantly enhanced the levels of IgA in the airway fluids after infection of mice with IAV intranasally, resulting in the suppression of virus multiplication and the improvement of the survival rate.  Methods: Oral administration of CAM (10 mg∙kg-1∙day-1) or the vehicle was carried out for 8-10 days to C58BL/6CrSIc mice shortly after intranasal infection with a lethal dose of influenza A/Aichi/68(H3N2) virus (2 ( 105 plaque forming unit∙head-1). The survival rate, virus titer, levels of cytokines, IgA, IgG, trypsin-like protease and mucus protease inhibitor (MPI) in the airway fluids were analyzed. Results and Conclusions: CAM significantly stimulated the production of IgA but not IgG in the airway fluids of mice after infection for 4 days and increased in the survival rates after infection for 6 days in the late phase of virus infection. The levels of IL-12 in the airway fluids, a cytokine for activation of innate immune response and development of Th1 cells, were slightly increased after infection for 2 days and CAM significantly augmented the IL-12 levels on day 4 after infection. However the levels of other cytokines in the airway fluids tested, such as TNF- and IFN-, and virus envelope glycoprotein processing enzyme(s) and its inhibitor MPI were not affected by the administration of CAM. These results suggest that CAM plays a role not only as an antibacterial drug but also as an activator of mucosal immunity in influenza virus
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Designing Antibiotics Dosage Regimens in Neonates Based on Population Pharmacokinetics(PPK): Comparative Study of Arbekacin (ABK), Vancomycin (VCM) and Panipenem (PAPM).
KIMURA T1, YAGO K1, SUNAKAWA K1
1Kitasato University Hospital, Kanagawa, Japan.
Background: Immature renal function in neonates requires antibiotics dosage adjustment.  PPK is very useful for sparse data, ethical, and logistic issues in neonates of varying maturation.  This PPK study was conducted on three typical antibiotics allowing characterization of neonatal pharmacokinetics related to adequate treatment.  To evaluate the general concept of dosing in neonates, PK parameters were reviewed by 16 studies.  Methods: Eighty-three neonates were received ABK (n=41), VCM (n=19), or PAPM (n=23).  The post-conceptional age (PCA) was 24.1 to 48.4 weeks and their body weight ranged from 458 to 5200 g.  Antibiotics was infused over a period of 30 - 60 min and the blood samples were obtained prior to, at 1 - 2 hr, and at 6 hr after the infusion.  A one-compartment open model with first-order elimination was applied and evaluated with a nonlinear mixed-effect model(NONMEM) for PPK analysis.  The derived pharmacokinetic parameter in this study was compared with diferent antibiotics in the literature.  Results: The final formulas for the PPK parameters were as follows: CLABK = 0.0238xBW/Scr (PCA<33), 0.0367xBW/Scr (PCA=>33) ,VdABK = 0.54 (L/kg): CLVCM = 0.0250xBW/Scr (PCA<34), 0.0323xBW/Scr (PCA=>34) ,VdVCM = 0.66 (L/kg): CLPAPM = 0.0832 (PCA<33), 0.179xBW (PCA=>33) and VdPAPM = 0.53 (L/kg).  The mean CL of the subjects with PCA < 33 to 34 was significantly smaller than those with a PCA of 33 to 34, and the CL showed a logarithmic increase with PCA.  Protein binding ratios provide good theoretical renal clearance.  The value of V of hydrophilic antibiotics in neonates, which is less than 0.4 L/kg in adults, depends on protein binding ratio; V > 0.6 L/kg in adults is smaller in neonates.  Conclusions: PPK analysis in neonates identified important covariates to determine initial dosing, 1) PCA of 33 to 36, 2) BW and inverted Cr, 3) chemical stability (extra-renal clearance), and 4) protein binding.
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Determination of Tolbutamide and its Two Metabolites in Human Urine by LC-MS/MS.
KINZIG-SCHIPPERS M1, FAST D2, BREAU A2, HOLZGRABE U3, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg, Germany; 
2G. D. Searle & Co., Skokie, IL, USA;
3Institut für Pharmazie und Lebensmittelchemie, University of Würzburg, Würzburg, Germany.

Purpose. Tolbutamide is a hypoglycemic agent whose pharmacokinetics can be affected by other pharmacological agents. It can also be used to probe cytochrome P450 dependent metabolic steps. This study developed an assay for tolbutamide and its metabolites in human urine which can be used to provide data for either purpose. Methods. For the determination of tolbutamide (TOL) and its two metabolites (4-hydroxy metabolite (HYD) and 4-carboxy metabolite (CARB)) in human urine in in one analytical run a new APCI LC-MS/MS assay employing the IonSpray source and using selected reaction monitoring with negative ionization, has been developed. The following MS/MS transitions were monitored: TOL m/z 269.2 / 169.7, HYD m/z 285.2 / 104.0, and CARB m/z 299.2 / 92.0. Urine samples were extracted with diethylether and the extract was evaporated using nitrogen. After resolubilization with mobile phase the sample  was injected on the LC-MS/MS-system. Chromatographic seperations were performed on a Waters Symmetry® C8 column with a mobile phase consisting of ammonium acetate and acetonitrile. Results. Linearity: 0.0500 to 50.0 m/mL for all three compounds. The correlation coefficients for all analytical runs were at least 0.997 for all three compounds. TOL: The intra-run precision (CV) ranged from 1.08 to 9.65% and accuracy (AR) between 98.3 and 113%. The inter-run CV ranged from 3.16 to 11.6% and the AR was between 93.5 and 109%. HYD: The intra-run CV ranged from 1.00 to 7.60% and the AR was between 92.8 and 110%. The inter-run CV ranged from 2.48 to 10.1% and the AR was between 93.4 and 112%. CARB: The intra-run CV ranged from 3.65 to 11.4% and the AR was between 95.5 and 115%. The inter-run CV ranged from 2.96 to 12.6% and the AR was between 91.2 and 107%. No instability of the three compounds in urine was observed during the validation procedures. An analytical run length of 90 samples was validated. Conclusion. The method was successfully used for a pharmacokinetic study in which 336 results were reported.
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Plasma Concentrations, Urinary Excretion and Bactericidal Activity of Linezolid (LIN) (600mg) versus Ciprofloxacin (CIP) (500mg) in Healthy Volunteers After a Single Oral Dose.
WAGENLEHNER F1, NABER KG1, KINZIG-SCHIPPERS M2, BULITTA J2, SÖRGEL F2
1Urology Clinic, Straubing; 2Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg, Germany.
Purpose. Pharmacodynamic studies are needed to clarify LIN’s potential role in complicated UTI. Methods. In a randomized cross-over study 12 volunteers (6 m, 6 f) received a single oral dose of 600mg LIN versus 500mg CIP to assess plasma concentrations (up to 24h), urinary excretion (by LC-MS/MS), and urinary bactericidal titers (UBT) in intervals up to 120h. The UBTs, i.e. the highest two-fold dilution (antibiotic free urine as diluent) of urine still bactericidal, were determined for a reference strain and 5 Gram-positive clinical uropathogens. Results. The mean maximum plasma concentration of LIN was 12.1 µg/ml and that of CIP 2.4 µg/ml. The cumulative renal excretion (mean) of the parent drug was for LIN 40% of the administered dose and for CIP 41%. The following MICs (µg/ml) were determined for LIN/CIP: Staphylococcus aureus ATCC 27278 (4/0.25), S. aureus (MSSA) (2/32), S. aureus (MRSA) (2/128), S. saprophyticus (MSSE) (2/0.5), Enterococcus faecalis (2/1), and E. faecium (2/2). The median UBTs measured within the first 6h for LIN were 1:96 for the two enterococcal strains and between 1:128 to 1:256 for the four staphylococcal strains. The median UBTs for CIP were 1:64 for the two enterococcal strains, between 1:384 and 1:512 for the two CIP susceptible and 1:1.5 for the two resistant staphylococcal strains. The areas under the UBT-time-curve showed no statistically significant (p<0.05) differences between LIN and CIP, except for the two CIP resistant staphylococcal strains in favor of LIN. Conclusions. LIN exhibited the same bactericidal activity against CIP resistant as susceptible strains. LIN should be tested for treatment of complicated UTI due to Gram-positive uropathogens in an appropriate clinical trial.
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DNA Cleavage Activity of Diazonium Salts.
KIZIL M1, INCE YILMAZ E2, PİRİNÇÇİOĞLU N1, AYTEKİN Ç1, KIZIL G1
1 Department of Chemistry, 2Department of Biology, Faculty of Science, Dicle University, Diyarbakır, Turkey.

Background: DNA-cleaving antibiotics are important due to their potential as anticancer agents. In addition, investigations of novel DNA-cleaving natural products have often been rewarded by the discovery of interesting and unexpected chemical reactions that lead to the DNA strand scission. The main purposes of this study were to (1) synthesize and evaluated two aryl substituted analogues of a benzenediazonium tetrafluoroborate, (2) to look at the effect of aryl substitution on radical reactivity and ultimately, DNA cleavage ability. Methods: The desired benzenediazonium tetrafluoroborate (1a), 4-fenoldiazonium tetrafluoroborate (1b) and 4-benzoicaciddiazonium tetrafluoroborate (1c) were prepared using standart procedures. The diazonium salt 1a was obtained as a brown crystals,  1b as a fine yellow crystals and 1c was obtained as a light brown crystals.
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Results: The results by agarose gel electrophoresis suggested that different substituted diazonium salts can cleave DNA. No significant diffrences were evident between any of the diazonium salts regarding to the DNA cleavage ability and radical reactivity. These two aryl substituted analogues of benzenediazonium tetrafluoroborate salt appear to have similar DNA cleavage properties as the parent unsubstituted benzenediazonium tetrafluoroborate salt.

Conclusions: These results are significant because they show that simple diazonium salts may cause DNA scission using onlythe one electron donor, copper (II) chloride. No additional reagents, light or electrochemistry are required for the reaction. This result may suggest that aryl substituted analogues of benzenediazonium tetrafluoroborate as a new family of chemical nucleases based on a relatively simple structure.
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The Protective Effect of Melatonin on Cisplatin Ototoxicity.
Ahmet Kizilay1, M. Tayyar Kalcioglu2, Mustafa Iraz3, Ercument Olmez4, Mucahit Egri5, Orhan Ozturan6
1,2,6Professor, Department of Otorhinolaryngology; 3,4Department of Pharmacology; 5Department of Public Health;  Inonu University School of Medicine, Malatya, TURKEY.
Background and objectives: Cisplatin is highly potent antineoplastic drug used for treatment of number of cancers. However, ototoxicity is one of the dose limiting side-effects, such as nephrotoxicity and peripheral neuropaties. The mechanism of cisplatin ototoxicity is based on the generation of the reactive oxygen species which interfere with the antioxidant protection of the organ of Corti. Melatonin has been shown to be both direct free radical scavenger and indirect antioxidant and may prevent ototoxicity induced by cisplatin. The goal of the present study was to investigate the effect of melatonin in limiting or preventing of ototoxicity induced by cisplatin. 

Study design and methods: In this study, twenty-eight adult male Wistar albino rats were divided into four groups: Control (n=7), cisplatin (n=7), melatonin (n=7) and cisplatin plus melatonin (n=7). Cisplatin (16mg/kg once only) injected intraperitoneally (i.p). Melatonin was administered 5 mg/kg/day i.p. one day before and 5 consecutive days after cisplatin injection. The Distortion Product Otoacoustic Emissions (DPOE) were elicited from the animals utilizing the standard commercial Otoacoustic Emission apparatus before and 5 days after treatment protocols in all four group rats. 

Results: The initial baseline DPOE’s measurement results presented the similar values comparing within the groups prior to drug administration. On the day 5, intrasubject measurement parameters of DPgrams and input/output (I/O) functions of cisplatin group was found significantly deteriorated. The second measurement of the other groups revealed no significant differences between their DPgrams and I/O functions in all frequencies. 

Conclusion: Results of this study showed that prophylactic administration of the melatonin against cisplatin ototoxicity decreased the hearing deterioration in rats.
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Caffeic acid phenethyl ester ameliorated ototoxicity induced by cisplatin in rats.
Ahmet Kizilay1, M. Tayyar Kalcioglu2, Elif Ozerol3, Mustafa Iraz4, Mukaddes Gulec3, Omer Akyol5, Orhan Ozturan6
1,2,6Professor, Departments of Otorhinolaryngology; 3,5Department of Biochemistry; 4Department of Pharmacology; Inonu University School of Medicine, Malatya, TURKEY.

Background and Objective: Caffeic acid phenethyl ester (CAPE), an active component of propolis, exhibits antioxidant properties. This experimental study was designed to determine the effect of CAPE on ototoxicity induced with cisplatin. 

Study design and methods: Twenty-four adult Wistar albino rats were divided into four groups: Cisplatin (n=6), saline (n=6), CAPE (n=6), and cisplatin plus CAPE (n=6). Rats were tested before and 5 days after cisplatin treatment with or without chemoprotection. The Distortion Product Otoacoustic Emissions (DPOAEs) were elicited from the control and experimental animals utilizing the standard commercial Otoacoustic Emission (OAEs) apparatus The animals in all groups were sacrificed on day 5 following last OAEs measurements under general anaesthesia. The blood samples were drawn from inferior vena cava for biochemical investigations

Results: On day 0, the initial baseline DPOAEs measurement results presented the similar values comparing with the groups prior to drug administration (p>0,05). On day 5, intrasubject measurement parameters of DPgrams and I/O functions of cisplatin group were found significantly deteriorated (p(0,05). The second measurements of the other groups revealed no significant differences between their DPgrams and I/O functions in all frequencies (p>0,05). Among the biochemical parameters studied, plasma XO activity was found to be elevated in cisplatin group compared to saline group (p<0,05). CAPE has led a decrease in XO activity compared to cisplatin group (p<0,05).

Conclusion: Results of this study showed that prophylactic administration of the CAPE in cisplatin ototoxicity ameliorated hearing deterioration in rats.


	259
Histopathologic Examination For Helicobacter Pylori As A Possible Etiopathogenic Factor In Laryngeal Carcinoma.

Ahmet Kizilay1, Levent Saydam2, Abdullah Aydin3, M. Tayyar Kalcioglu4, Orhan Ozturan5, N. Engin Aydin6
1,4,5Department of Otolaryngology; 5Department of Pathology; Inonu University Medical School, Malatya, 2Department of Otolaryngology, Bayindir Medical Center, Ankara; 3Department of Pathology, Gaziantep University Medical School; Gaziantep, TURKEY.
Objective: Helicobacter pylori, well-known risk factor for gastric malignancies, acts as an inflammatory precursor for subsequent development of gastric carcinoma and may also increase gastroesophageal reflux. Upper aerodigestive tract mucosa is anatomically in continuity with gastric mucosa and H. pylori has been detected in oral cavity samples. In this study, we have investigated the presence of the microorganism in laryngeal cancer specimens to reveal whether or not this is a risk factor in the development of squamous cell carcinoma of the larynx. 

Methods: Sixty-nine total laryngectomy specimens with the pathologic diagnosis of squamous cell carcinoma and 30 laryngeal tissue samples that had been taken for non-neoplastic (polyp, nodule, etc.) diseases were studied. The rules for biopsy taking and processing were determined retrospectively. Both tumor and control groups were stained with hematoxylin-eosin and modified Giemsa stains, and then they were examined under a light microscope.

Results: In both groups, H. pylori could be found in none of the cases.

Conclusion: The histologic examination of our series did not reveal any clue related with possible etiologic association between H. pylori and squamous cell carcinoma of the larynx.
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Outpatient Management of Low Risk Pediatric Oncology Patients with Fever and Neutropenia. How Do We Move from Clinical Trials to Clinical Practice?
KLAASSEN RJ
Children’s Hospital of Eastern Ontario, Ottawa, ON, Canada.

BACKGROUND:  Multiple single institution studies have been published showing that low risk oncology patients with fever and neutropenia can be managed safely as outpatients. However, this approach has not gained widespread acceptance in the pediatric oncology community. The purpose of this presentation is to review previous research in the area and using the example of a pilot study at our institution, discuss how this process can be implemented.

METHODS: All low risk pediatric oncology patients presenting to the Children’s Hospital of Eastern Ontario  (1999-2000) with fever and neutropenia were offered outpatient therapy with single daily dose of intravenous tobramycin and ceftriaxone. Low risk criteria included a monocyte count (0.1 x 109/L and the absence of significant comorbidity, bone marrow disease, renal impairment, pneumonia, allergy to trial drugs or history of non-compliance. Patients were assessed daily in the oncology clinic.  Antibiotics were given until blood culture results were reported negative and the fever had resolved.

A Medline search (1966-2004) was done to find studies using initial outpatient management for fever and neutropenia. The MESH terms “fever” and “neutropenia” were used, combined and limited to children 0-18.
RESULTS:  The pilot study enrolled 15 episodes of fever and neutropenia in 11 pediatric oncology patients during the one-year study. The median number of days until the fever resolved was 2 days (1-4) with the majority of the patients receiving 3 doses of the two antibiotics (2-4). There were no serious adverse events. No patients required hospital admission and all of the cultures taken were negative.

The literature review found 11 studies carried out in 8 countries involving a total of 2115 episodes of fever and neutropenia in 749 patients. A wide variety of inclusion/exclusion criteria and antibiotic regimens were used. There were no deaths. Of the studies reporting hospitalizations, the total incidence was 11%.

CONCLUSIONS: The pilot study demonstrates that low risk pediatric oncology patients can be safely managed as an outpatient using strict inclusion/exclusion criteria and daily follow-up.  The literature review indicated no deaths in spite of treating more than 700 patients on a variety of protocols. Major roadblocks to wide spread adoption of this or a similar approach is the small numbers of patients involved in the individual studies, lack of universally accepted eligibility criteria and antibiotic regimen, and the rare nature of serious events. Large-scale multi-centre studies using a standardized protocol could reassure clinicians that outpatient therapy is safe and feasible.
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Limitations of Virtual Screening: Experimental and Computer-Aided Search for Novel Inhibitors of E. coli Methionine Aminopeptidase.
SCHIFFMANN R, KLEIN CD
FR 8.2 Pharmaceutical and Medicinal Chemistry, Saarland University, Saarbrücken, Germany.
Background: The bacterial methionine aminopeptidase (MetAP), a methionine- specific metallo-exoprotease involved in posttranslational processing, is a new target protein for the development of antibacterial compounds. In addition, the human MetAP subtype II is involved in tumor angiogenesis and selective inihibitors of this enzyme are developed as anticancer agents. Methods: Virtual compound libraries were searched for MetAP inhibitors using the docking software GOLD and three different protonation/hydration states of the target enzyme. Additional docking runs were performed using the software AUTODOCK. Enzymatic assays for commercially available and newly synthetized compounds were carried out in 96-well microtiter plates. IC50 values were determined for those compounds that showed activity in the lower micromolar range. Synthetic efforts were aimed at optimizing the activity of the screening hits and exploring structure-activity relationships. Results: Experimental testing of promising virtual screening hits yielded several inhibitors with activity (IC50) in the low micromolar range. In particular, compounds with extended, planar, (hetero-)aromatic ring systems showed good virtual screening scores and comparably high activities. However, the correlation between docking scores and experimental activity was generally weak. Attempted improvements to the scoring functions did not yield the desired results. The different protonation and hydration patterns of the target enzyme in the virtual screening runs do not appear to have an influence on the correlation between "predicted" and observed activities. Conclusions: 1. MetAP, a metalloprotease, represents a difficult target protein for virtual screening procedures. This is probably due to the fact that it contains two metal ions in the active site. 2. Nevertheless, computer-aided drug-design procedures helped us in identifying several inhibitors. 3. Condensed heterocyclic compounds with phenolic hydroxyl groups, e.g. hydroxyquinoline derivatives, inhibit E. coli MetAP in the low micromolar range. These compounds satisfy the geometric requisites of the MetAP active site and possess functional groups that are prone to form complexes with the metal ions.
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The Human CD81 Receptor as Target for the Development of Anti-HCV Drugs: Computer-Aided Search for Ligands and Preliminary Experimental Results.
KLEIN CD1, HARTMANN RW1, HOLZER M1, KRONENBERGER B2, NEU​GEBAUER A1, ZEUZEM S2
1FR 8.2 Pharmaceutical and Medicinal Chemistry, Saarland University, Saarbrücken, Germany. 2Klinik für Innere Medizin II, Universitätsklinikum des Saarlandes, Homburg/Saar, Germany.

Background: The CD81 protein, a member of the tetraspanine transmembrane proteins, is involved in the recognition of host cells by hepatitis C virus (HCV). The three-dimensional structure of the CD81 "large extracellular loop" (LEL) has been determined using x-ray crystallography. LEL, and in particular its C and D helices, are most probably responsible for the virus recognition process. We decided to develop ligands of CD81-LEL, which may have the potential of preventing the interaction of viruses with host cells, using a combination of virtual screening, synthesis, and experimental testing. Methods: Molecular dynamics (MD) simulations (software: AMBER) were used to study the conformational flexibility of the two published x-ray structures of CD81-LEL. Virtual compound libraries were searched for CD81-LEL ligands using the docking software GOLD. Commercially available and newly synthetized virtual screening hits were assayed using a method that determines the binding of fluorescent anti-CD81 antibodies to human lymphocytes. Results: The MD simulations indicated that one of the x-ray structures of CD81-LEL is more likely to represent the native state of the protein. Additional simulations of CD81-LEL with docked inhibitors showed that the "unstable" structure can accomodate ligands in a cleft that is formed by the C and D helices, and that the resulting complex is stable during extended simulation runs. Experimental testing of about 20 hit structures from the virtual screening procedure yielded two compounds that effected a dose-dependent reduction of anti-CD81 antibody binding to lymphocytes. Both compounds possess aromatic rings which can adopt a nearly periplanar conformation and thus fit into the cleft between the C and D helices of CD81-LEL. Conclusions: 1. The putative HCV receptor CD81-LEL can exist in at least two conformations. Judging from the simulations, it appears possible to "freeze" one of the conformations by the addition of ligands and thereby prevent molecular motions that may be involved in the virus adsorption and fusion processes. 2. Preliminary experimental results indicate that small molecules, which are designed as ligands of CD81-LEL, may have the potential to prevent the binding or uptake of HCV into host cells.

	263
Distribution of Aminoglycoside Resistance Genes in Recent Clinical Isolates of Enterococci in Japan.

KOBAYASHI N1, ALAM M1, ISHINO M1, MISE K1, SUMI A1, UEHARA N2, WATANABE N2 　
1Sapporo Medical University School of Medicine, Sapporo, Japan; 2Sapporo Medical University Hospital, Sapporo, Japan.
Background: Aminoglycoside modifying enzymes(AMEs) are major factors which confer aminoglycoside resistance on bacteria. In enterococci, epidemiologic surveillance of high-level aminoglycoside resistance is indispensable due to its clinical importance.  Methods: A total of 498 strains consisting of 393 Enterococcus faecalis, 92 Enterococcus faecium, 9 Enterococcus avium , and 4 strains of other enterococcal species were analyzed. These strains were isolated from clinical specimens in Sapporo Medical University Hospital, Sapporo, Japan, in a period between 1997 and 2003. Presence of 12 AME genes which had been reported to be distributed among enterococci or staphylococci were examined by multiplex PCR. Nucleotide sequences of some AME gene were determined by dideoxynucleotide chain termination method. MICs of various aminoglycosisdes were determined by broth microdillution assay.  

Results: In E.faecalis, aac(6’)-aph(2”), ant(6)-Ia, and aph(3’)-IIIa were commonly detected(detection rate; 41.0%, 46.1%, and 49.9%, respectively). In E.faecium, ant(6)-Ia and aph(3’)-IIIa were also prevalent(detection rate; 56.5% and 57.6%, respectively), in addition to aac(6’)-Ii which is intrinsic to this species. The ant(9)-Ia was detected in one strain each of E.faecalis and E.avium, and two E.faecium strains. Nucleotide sequences of the ant(9)-Ia from these strains were identical to that reported in S.aureus previously, and were considered to be located on Tn554. Moreover, a recently reported AME gene, aph(2”)-Id was detected in three E.faecium isolates which showed high-level resistance to gentamicin.  Conclusions: As a cause of high-level resistance to gentamicin in recent clinical isolates, aac(6’)-aph(2”) is prevalent mostly in E.faecalis. The aph(2”)-Id was detected in E.faecium strains in this study for the first time outside USA. Spectinomycin resistance gene ant(9)-Ia, which had been found only in S.aureus, was first detected in the three species of enterococci. Attention should be paid also to the recent spread of these uncommon AME genes in enterococci.
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Hepatic dysfunction and hepatic encephalopathy in malaria.
KOCHAR DK, AGARWAL P, KOCHAR SK, JAIN R, RAWAT N, POKHARNA RK, KACHHAWA S, SRIVASTAVA T
S.P. Medical College, Bikaner – India.

Background: Jaundice had become an important presenting feature of severe malaria in India. According to WHO (2000) signs of hepatic dysfunction are unusual and hepatic encephalopathy (such as asterexis) is never seen in malaria, however, isolated cases have been reported from different parts of world. Methods: Out of 190 adult patients of plasmodium falciparum (PF) malaria admitted during August – September 2001, 86 had serum bilirubin level >3mg% on admission. Serum bilirubin, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) level of all the patients along with liver autopsy of four patients were studied. Ultrasonography was done in 29 patients having serum bilirubin >10mg%. Hepatic encephalopathy was established by asterexis, mental status, psychometric test, EEG and blood ammonia level. Results: Serum bilirubin level was 3-48.32 mg% (mean + S.D. 10.44 + 8.71mg%). AST and ALT levels were 40-1120 IU/L (294.47 + 250.67 IU/L) and 40-1245 (371.12 + 296.76 IU/L), respectively. We observed linear increase in AST & ALT level with bilirubin level. Out of 15 patients of hepatic encephalopathy, asterexis was observed in 9, impaired psychometric test in 12 and altered mental state in 13 patients. Arterial blood ammonia level was 120-427 meq/l (310 + 98.39 meq/l). EEG findings revealed bilateral synchronous slow waves, pseudo burst suppression and triphasic waves. Four patients died due to multiple organ dysfunction; the other made rapid recovery. Liver biopsy (n=4), revealed swollen hepatocytes, pigment deposition in RE cells, portal infiltration by mono nuclear cells, Kupffer cell hyperplasia, intrahepatic cholestasis and focal necrosis in one patient. There was no evidence of intrahepatic or extrahepatic bile duct dilatation. The patient with serum bilirubin <10mg% took 10 days, 10-20mg% took about 15 days for recovery however, serum bilirubin >20 mg% and associated renal impairment took longer time. Prognosis of encephalopathy was also dependent on associated illness. Conclusions: 1. The evidence of predominant conjugated hyperbilirubenemia, increased AST and ALT and hepatocellular necrosis are strong evidence of hepatic dysfunction. 2. Hepatic encephalopathy with asterexis may occur in these patients. 3 Prognosis is good if not associated with other organ dysfunction. 4. WHO description on jaundice with malaria needs revision.
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Relationship of Parasite Count Dropping Rate and Clinical Outcome in Severe Falciparum Malaria.
K H KOH, P H CHEW.

Sarawak General Hospital, Malaysia.

Background: Traditionally, a shorter parasite clearance time with higher parasite reduction rate were believed to be the ideal in the treatment for severe malaria infections. This study aims to verify the relationship between parasite count dropping rates and clinical outcome in cases of severe falciparum malaria.

Methods: All cases of severe falciparum malaria admitted into the intensive care unit of the Sarawak General Hospital from January 1996 to December 2003 were retrospectively studied. A total of 27 cases of severe falciparum malaria were included. We compare the daily percentages of dropping parasite count1 (DPDPC), followed by clinical outcome of different range of DPDPC, using excel and SPSS. We define DPDPC as:

Daily percentage of dropping parasite count = (1 - day √ lower total count / highest total count) x 100 % where, highest total count = pretreatment total parasite count

lower total count = first total parasite count when asexual parasite count dropped below 10,000/µL or if not achievable, the last count before the patient deceased.

Results: Quinine was used as main antimalarial treatment for all the patients. In our study, nine patients (33.3%) died. The median of DPDPC for surviving and fatal cases were 92.2% and 92.7% (p=0.918). Among those with DPDPC between 70% to 95%, the mortality rate was lower, i.e., three out of fifteen patients (20%), in comparison to six out of twelve other patients (50%) with DPDPC of <70% or >95% (p=0.127). Acute respiratory distress syndrome (ARDS) developed in six out of seven patients with DPDPC >95%, in comparison to only six out of twenty others (p=0.024), although there were no significant clinical parameter differences during admission. In additions, the patients with ARDS had DPDPC values (median 95.4%) that were higher than those without ARDS (median 84.8%) (p=0.022). There were no significant associations between DPDPC and complications of acute renal failure, cerebral malaria, or disseminated intravascular coagulopathy.
Conclusions: 1) There is no significant difference between the DPDPC for fatal and surviving cases in our series of severe falciparum malaria. 2) Severe falciparum malaria cases with higher DPDPC after antimalarial treatment tend to developed ARDS and 3) Careful titration of antimalarial treatment is needed to achieve optimal parasite count dropping rates to avoid the complications associated with sudden parasite reduction in severe malaria.




	266
Efflux Mediated Antibiotic Resistance in Clinical Isolates of Pseudomonas aeruginosa.

T. Köhler
Dept. of Microbiology and Molecular Medicine, University of Geneva, Switzerland.

Background: Seven “Mex-type” efflux pumps able to transport various antimicrobial agents have been characterized in P. aeruginosa. Only four of them (MexAB-OprM, MexCD-OprJ, MexEF-OprN, MexXY-OprM) have been shown to contribute to clinically significant resistance levels.  We give an overview of these data and exemplify the emergence of efflux pump mediated resistance in strains isolated from a mechanically ventilated patient using quantitative RealTime PCR (qRT-PCR) as a novel detection method. 
Method: Clinical isolates were collected for over 2 months from an intubated patient having received a 15-day ciprofloxacin (CIP) treatment. Antibiograms were established using the disk diffusion method and the genotype of strains was determined by Random amplified polymorphic DNA (RAPD). qRT-PCR was used to compare the transcription of genes encoding various antibiotic resistance determinants, including antibiotic inactivating enzymes and multidrug efflux pumps.

Results: Among 37 isolates analyzed, 18 were susceptible (S), 15 intermediate (I), and 4 resistant (R) to quinolones (Q).  Three different RAPD profiles were identified. Q-I or Q-R isolates appeared four and 11 days after beginning of CIP treatment, respectively. Q-resistance was shown to result from MexCD-OprJ efflux pump overexpression and not from mutations in topoisomerase genes. A good correlation was found between the expression of mexC (R=0.847, p<0.0001) and oprJ (R=0.874, p<0.001) genes and Q-resistance levels. The data suggest that at least a 20-fold increase in oprJ expression is required to obtain Q-I resistance levels.

Conclusion: MexCD-OprJ efflux pump overexpression was the only Q-resistance mechanism selected by CIP treatment. Emergence of Q-resistance was rapid and persisted for at least 23 days after withdrawal of CIP.  The good correlation between efflux pump expression and resistance level suggests qRT-PCR as novel, generally applicable method for determining antibiotic resistance mechanisms.
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IgY (Immunglobuline from egg-Yolk) - a tool to fight the emerging problem of antibiotic resistance.
KOLLBERG H1, LARSSON A2,CARLANDER D2

 CF Center, University Children´s Hopital, Uppsala, Sweden, 2 Dep. Med sciences, University Hospital, Uppsala, Sweden.
Specific IgY has attracted considerable attention as an alternative to treat infectious diseases. Its biochemical properties make it attractive for oral immunotherapy. A single hen produces ~ 40 g IgY per year in their egg yolk. Hens vaccinated with bacteria or other antigens produce specific IgY against them. In vitro studies: IgY preparations are stable for years. IgY antibodies decrease bacterial adhesion to epithelial cells and neutralize toxins. Animal studies: IgY has proved successful for treatment of several GI infections. Human studies: After gargling with specific IgY solution in the evening, antibody activity is present over night in the saliva. Efficacy: Twelve patients have gargled daily with anti-PA IgY (anti-pseudomonas aeruginosa IgY) 2½ - 9 years (together >75 patient years). The number of positive PA cultures and the need of antibiotics decrease greatly. The patients were doing well with preserved pulmonary tests (Reported in Pediatr Pulmonol 2003;35:433). Specific IgY has also shown good results in small open feasibility studies on anti-candida IgY to immunsuppressed leucaemic children (oral candidiasis: 0/4 in treated patients, 3/4 in controls) and anti-enterobacter IgY to prematurely borne infants (9/12 had enterobacter eradicated, 0/12 got any severe symptoms). Toxicology: Orally administered IgY neither activates the human complement system nor reacts with any cell activators or mediators of inflammation. IgY is “generally recognised as safe” for human use (US Code of Federal Regulations). Individuals, who are allergic to eggs, must be excluded. Resistance:. There is no risk that pathogens develop resistance against IgY Humans do not produce anti-IgY antibodies. State of the art: Anti-PA IgY is commercially available. The Swedish Medical Agency has granted licence to some CF patients.  Conclusion: IgY offers great opportunities to treat specific infectious diseases in humans and animals and thereby to diminish the need of treatment with antibiotics.
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Therapeutic drug monitoring of Aminoglycoside Antibiotics – Retrospective Study.
KOMZAKOVA I, BROZMANOVA H, KORISTKOVA B, KACIROVA I, GRUNDMANN M
Department of Clinical Pharmacology, University Hospital and Medico-Social Faculty, University of Ostrava, Ostrava, Czech Republic.

Background: Aminoglycoside antibiotics (ATB) amikacin (AMI), gentamicin (GEN), isepamicin (ISE), and netilmicin (NET) exhibit narrow therapeutic index and potential ototoxicity and nephrotoxicity especially in patients with impaired renal function. Therefore, therapeutic drug monitoring (TDM) with analysis of both trough and peak concentration is recommended. Methods: 1627 samples from 574 adult patient were analyzed and evaluated in our department in years 2001 and 2003.  Cohort (2001/2003): n 383/474, age (mean±SD) 57±19/58±17 yr., body weight 75±17/79±18 kg. 52 patients without data like dose, body weight and/or creatinine and dialyzed patients were excluded from further evaluation. Blood samples were taken 30 min before administration of the next dose and 30 or 60 min after iv. or im. application, resp. AMI, GEN, NET were analyzed by fluorescence polarization immunoassay (FPIA), ISE by HPLC with derivatization (1). TDM of ATB were perfomed with the aid of MW-PHARM 3.30 software that is based on Bayesian population pharmacokinetics. ISE was calculated as GEN (1). Statistics: chi square test was used for level distribution according to therapeutic range (TR). 

Results are given as mean(SD.
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Conclusions:

1. The share of GEN and AMI increased and ISE and NET decreased in 2003.

2. GEN was found significantly more often within TR but the amount of values of                      

    AMI and NET were significantly decreased.

3. TDM of aminoglycoside ATB seems to be necessary for correct dosing.

4. The upper levels of TR of AMI and NET should be taken into the discussion.

References: 1) Brozmanova et al: Klin Farmakol Farm 2003;17(1):7-11
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An antimalarial compound from Trichosanthes cucumerina.
KONGTUN S1, JIRATCHARIYAKUL W1, TAN-ARIYA P2, FRAHM AW3
1Faculty of Pharmacy, Mahidol University, Bangkok, Thailand; 2Faculty of Science, Mahidol University, Bangkok, Thailand; 3Institute of Pharmacy, Freiburg University, Freiburg, Germany.
Background  : The juice from T. cucumerina fruit contained a very high yield of cucurbitacin B. The plant has been used in Thai traditional medicine as antiparasite and antipyretic. Methods  :  The fruit juice was shaken with ether in a separatory funnel. The ethereal phase was further chromatographed on a low-pressure column. Cucurbitacin B was isolated. The lyophilized fruit juice and  cucurbitacin B were tested for their antimalarial activity. The blood infected with Plasmodium falciparum K1 stain was drawn from the patient. The samples were dissolved in RPMI medium. The sample solution was pipetted into each well of 96-well plate. The infected blood was added to each well. RPMI without sample was used as the blank well. They were placed in a candle jar. After 48-hours of incubation, the blood was examined under microscope for the morphological appearance of the parasites.  Results  :  The antimalarial activity of the fruit juice and cucurbitacin B were measured as EC50 (the median effective concentration means the concentration at which fifty percent of the parasite growth is inhibited). The EC50 of the lyophilized fruit juice is 159.49 nM.  The calculation is based on cucurbitacin B, which has the EC50 of 1120.07 nM. The literature EC50 of chloroquin is 192.1 nM.  Conclusions: The fruit juice possesses a stronger antimalarial activity than cucurbitacin B.  Other coexisting substances in  the juice may increase the antimalarial activity.
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Anaerobes and Production of β-Lactamases in the Upper Respiratory Tract in Early Childhood.
KÖNÖNEN E
National Public Health Institute (KTL), Helsinki, Finland.
Background: Anaerobes constitute a significant part of indigenous bacterial communities but are also known as common participants in various polymicrobial infections of the head and neck. In children, the treatment of bacterial infections is often based on the β-lactam group antibiotics; therefore, the ability of various anaerobic bacteria to produce β-lactamases is of interest. Methods: This review presents mainly data on our prospective, longitudinal study on the development of the microbiota in the upper respiratory tract in a group of infants (baseline n=50) followed from 2 months to 2 years of age. Results: Already during the first months of life, pioneering anaerobic commensals persistently colonize the oral cavity. In contrast, anaerobes are hardly isolated from infants’ nasopharynges during health but seem to get access to the nasopharynx via salivary aspiration during respiratory infection. This transient carriage of anaerobes during acute otitis media (AOM) episodes suggests their potential interaction and involvement with respiratory pathogens in nasopharyngeal biofilms. Penicillin resistance due to β-lactamase production is surprisingly common among early bacterial populations of the mouth; simultaneously, β-lactamase-producing and non-producing strains can be present. Among the genus Prevotella, which includes species most frequently isolated from pediatric infections in the upper part of the body, β-lactamase production is especially common. Antimicrobial exposure increases the risk of early acquisition of β-lactamase-producing anaerobic strains and further β-lactamase activity in saliva, indicating that part of the enzyme can be secreted extracellularly. Due to their salivary origin, β-lactamase-producing anaerobes are often isolated also from the nasopharynx during AOM. Conclusion: If anaerobic bacteria are involved in the pathogenesis of AOM, as etiologic agents or bystanders in nasopharyngeal biofilms, their existence in the nasopharynx may have an impact on the treatment of this common pediatric infection.
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New Targets for Salmonella Treatment: RpoE Regulon of Salmonella typhimurium.
Kormanec J1, Miticka H1, Rowley G2, Rezuchova B1, Roberts M2
1 Institute of Molecular Biology, Centre of Excellence for Molecular Medicine, Slovak Academy of Sciences, Bratislava, Slovak Republic;

2 Department of Veterinary Pathology, Glasgow University Veterinary School, Glasgow, U.K.
Background: Salmonella species cause a spectrum of diseases in human and animals ranging from mild enteritis to systematic infections.  
The stress response sigma factor RpoE has been shown to be critical to Salmonella typhimurium virulence. Therefore, identification and characterization of the S. typhimurium RpoE regulon would reveal new genes involved in the virulence of S. typhimurium. The products of these genes may be used as new targets to design compounds inhibiting their activity, which may be used as novel therapeutics for salmonella infections. Methods: S1-nuclease mapping has been used for location of the promoters using the RNA isolated from S. typhimurium wild-type and rpoE mutant. An E. coli two-plasmid system has been optimized for identification of S. typhimurium RpoE-dependent genes. The S. typhimurium SL1344 library of chromosomal fragments cloned in the promoter-probe plasmid has been used to transform E. coli containing the S. typhimurium rpoE gene cloned in the compatible plasmid under the control of arabinose-inducible promoter. Results: Expression of S. typhimurium rpoE is directed by three promoters, including one, rpoEp3, directly recognized by RpoE. The rpoEp3 promoter is partially induced by heat shock and osmotic stress and greatly induced in the stationary phase and after cold shock. The optimized E. coli two-plasmid system was used for identification of S. typhimurium RpoE-dependent genes. After screening the S. typhimurium SL1344 library, positive clones containing S. typhimurium RpoE-dependent promoters were identified and the promoters located by S1-nuclease mapping.  Conclusions: 1) All the S. typhimurium RpoE-dependent promoters contained sequences similar to the consensus sequence of RpoE-dependent promoters in E. coli. 2) The promoters governed expression of the genes encoding proteins involved in primary metabolism, lipopolysaccharide and phospholipids biogenesis, regulatory proteins, periplasmic folding factors, and proteins of unknown functions. 3) The RpoE-dependent promoters were induced at the transition into stationary phase and under cold shock in S. typhimurium.
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Antiviral maintenance therapy with interferon-( 2b and ribavirin for recurrent hepatitis C after liver transplantation-----clinical and morphological benefits in the long-term follow-up.
A. Kornberg, B. Küpper, A. Tannapfel, M. Hommann, U. Settmacher, J. Scheele
Background: 

Recurrent hepatitis C after liver transplantation (LT) is a very serious problem, resulting in accelerated development to allograft cirrhosis and therefore decreasing long-term patient survival. The 12 months combination treatment of interferon and ribavirin results in clearance of viremia and improvement of allograft morphology only in a limited number of patients. To the best of our knowledge, this is the first report describing efficacy of an antiviral maintenance therapy (AMT) beyond a 12 months treatment course, with special focus on devlopment allograft histology.

Patients and methods:

Between 1995 and 2003, a total of 21 patients with histologically confirmed recurrent hepatitis C were included in this study. All of them received a 12 months lasting antiviral basic therapy consisting of  interferon-(2b (IFN-(2b, Intron A™, Essex Pharma, Germany, 3 million units 3 times a week subcutaneously) and ribavirin (Rb, Rebetol™, Essex Pharma, Germany, orally 600 mg/day). Then, an individually dose adapted AMT using IFN-(2b and Rb was initiated. Hematologic adverse effects were addressed by administration of lenogastrim (Granocyte™, Chugai Pharma, Japan, between 15 and 30 MIU/week subcutaneously) and erythropoietin (Epo™, Biotest, Germany, between 12000 and 30000 IE/week subcutaneously). Allograft function (biochemical response) was assessed by repeated determination of transaminases (AST, ALT). Virological response was evaluated by analyzing quantitative serum HCV RNA. In addition, 6 and 12 months after initiation of antiviral basis therapy as well as yearly thereafter, allograft biopsy was performed and histological features classified according to the modified histological activity index (stage of fibrosis 0-6).

Results:
At completion of 12 months basic antiviral treatment, 17 patients (81%) had normal transaminase levels (primary biochemical response 81%), and 14 had achieved serological clearance of viremia (primary virological response 66,6%). Clearance of viremia resulted in tendency of fibrosis regression (1,9 versus 1,6 P > 0,05). In contrast, fibrosis score tended to increase (1,57 versus 1,86) in patients without loss of detectable serum HCV RNA.

Continuation of AMT in patients with initial virological response (n=10) prevented recurrent viremia. Between 20 and 94 months post-LT there was further decline of fibrosis stage (1,9 versus 1,2). Premature withdrawal of AMT in virological responders (n=4) did not lead to recurrent viremia, but to significant fibrosis progression in one patient (stage 1 versus stage 3). 

Continuation of AMT in patients without loss of viremia (n=4) did not succeed in delayed clearance of viremia, but prevented progression of allograft fibrosis in all of them. In contrast, withdrawal of AMT during viremia (n=3) lead to significant disease progression in 2 patients, and even cholestatic course of disease in another patient, respectively. Initial clearance of viremia resulted in significantly improved 5-year patient survival of 83% (versus 66%, log rank, P=0,005). 

Conclusion:

This study demonstrates for the first the beneficial long-term impact of AMT on development of allograft fibrosis in patients with recurrent hepatitis C after LT. Initial virological responders profit from prevention of recurrent viremia and further improvement of allograft morphology. Initial virological non-responders benefit from prevention of significant fibrosis progression, and therefore expected improved long-term survival, despite continuous viremia. In contrast, withdrawal of AMT during viremia leads to dangerous progression of disease. We therefore recommend AMT beyond a 12 months basic treatment course in the post-transplantation setting
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3-Carboxy-4-(1H)-quinolones as Inhibitors of Human Protein Casein Kinase 2 (CK2).
KOSTENKO A, YAKOVENKO O, GOLUB A, BDZHOLA V, SAPELKIN V, and   YARMOLUK S
Institute of Molecular Biology and Genetics of NAS of Ukraine, Ukraine, Kyiv.

Background: The role of protein CK2 is a transduction and enhancement of a large number of cell growth and metabolic signals by phosphorylation of about 300 protein substrates. Dysfunctions in normal expression and functionality of CK2 cooperate with a number of pathologies amongst which are inflammatory, infectious and carcinogenic processes. These evoke strong interest to this enzyme as a target for anticancer, anti-inflammatory and anti-infectious drugs. In the present study, we report on the identification of a potent class of CK2 inhibitors – 3-carboxy-4-(1H)-quinolones.

Methods: 

Receptor-based virtual screening of 60000 compounds (diversity 0.79) was performed using DOCK 4.0  software. Nine derivatives of 3-carboxy-4-(1H)-quinolone were choosen on the base of docking scores.The inhibitory activity of selected compounds has been evaluated by in vitro kinase assay using radiolabeled ‑P32 ATP.
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Results: Two of tested compounds, 4-oxo-1,4-dihydrobenzo[h]quinoline-3-carboxylic acid (1) and 5,6,8-trichloro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (2), showed significant activity as CK2 inibitors:

Figure 1. Structures, IC50 and dose-dependent inhibition of CK2
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3-Carboxy-4-(1H)-quinolones (1) and (2) do not reveal inhibition activity at concentrations up to 10μM towards serine/threonine kinases CDK5 and GSK3. 

Conclusions: 

1) Receptor-based virtual screening proved to be a efficientl tool for the search of proteine kinase inhibitors. 2) 3-Carboxy-4-(1H)-quinolones were found as a new class of CK2 inhibitors. Some of them inhibit CK2 at submicromolar concentration and show reasonable selectivity.
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Enhanced Cell-Surface Expression of MMPs and Their Inhibitors, and Tumor-Induced Host Response in Progression of Human Gastric Carcinoma.
KOYAMA S.BK
Institute of Clinical Medicine, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Japan.
Background: Matrix metalloproteinases (MMPs) and their inhibitors (TIMPs) are known to play an important role in cancer invasion and metastasis. However, precise localization of these proteolytic enzymes in and on the tumor cells, and tumor-infiltrating lymphocytes (TIL) has remained obscure within cancer tissues. The knowledge concerning this of these molecules is invariably needed to assess the actual relevance of the molecular activation mechanisms in vivo, and further to restrain an activating process. Methods: The cell-surface or/and intracellular expression of the MMP-2, 7, 9, MT1-MMP, and TIMP-2, -4 was investigated in tumor cells and TIL in single endoscopic biopsies from benign gastric mucosa (n=20) for the control, primary gastric carcinoma (n=15), and in paracentasis for metastatic gastric carcinoma (n=20) from malignant ascites. In addition, the phenotypic distribution of CD antigens on TIL was determined. The quantitative analysis was based on the percentage of positive cells by a flow cytometry.

Results: The cell-surface expression of MMP-2, -7, -9, MT1-MMP, TIMP-2 and -4 on tumor within metastatic carcinoma was significantly higher than the corresponding each value for epithelium within normal mucosa and tumor cells within primary carcinoma (p<0.01). The mean percentages of MMP-2+, -9+, TIMP-2+ and -4+ cells were also significantly increased by primary lesion as compared to those of normal epithelium for the control (p<0.01). Intracellular expression of MMPs+ and TIMPs+ cells in permeabilized epithelium and tumor cells did not significantly increase as compared with those of the surface expression of the corresponding molecules in three experimental groups. The frequency of cell-surface expression of individual MMPs+ and TIMPs+ TIL within metastatic carcinoma was significantly higher than the corresponding each value for TIL from normal gastric mucosa and primary carcinoma (p<0.01 and p<0.001, respectively). In contrast, intracellular MMPs and TIMPs were highly expressed by not only TIL from metastatic carcinoma, but also TIL from primary carcinoma and normal gastric mucosa. The TIL within metastatic carcinoma, but not within primary carcinoma showed the significantly increased proportions of CD3+ T cells bearing CD8+CD11b- and CD4+CD62L- surface phenotype in patients. Conclusions: 1) Increased cell-surface expression of MMPs and TIMPs, and tumor-induced host response (chronic inflammation in local site) have a key role to facilitate gastric invasion and/or metastasis. 2) The secreted MMPs and TIMPs are processed intracellulary and appear on the cell-surface as an active form of MMPs complexed with TIMPs on the tumor cells and TIL. 3) The results could then allow to assign a key mechanism for the coordinate expression of MMPs and TIMPs, and their activation at presumably acting in autocrine or/and paracrine manner to influence cancer invasion and/or metastasis. 4) Development of a method to inhibit an activation of MMPs is expected for antineoplastic research.
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Fluorescence Correlation Spectroscopy: a new tool for characterizing DNA plasmid condensation.
KRAL T1,2, LANGNER M3,4, HOF M1
1J. Heyrovský Institute, CAS and Center for Complex Molecular Systems and Biomolecules, Prague, Czech Republic, 2Agricultural University, Wrocław, Poland, 3Wrocław University of Technology, Wrocław, Poland, 5Academic Centre for Biotechnology of Lipids Aggregates, Wrocław, Poland.
Background: Targeted drug delivery systems require new preparation protocols and quality control procedures, which are needed to determine the structure and conformation of the involved macromolecules and their ensembles in a statistical manner. Changes in diffusion times determined by Fluorescence Correlation Spectroscopy (FCS) give straight forward information on conformational changes in DNA plasmid down to a single molecular level. The validity of this approach is demonstrated for conformational changes, induced by condensing agents such a cationic compounds and amphiphilic molecules. Methods: A 10 000 BP plasmid DNA (pH(APr-1-neo, 3,4 (m contour length) was used in the experiments. PicoGreen was used as a stain. Condensiong agents were: spermine, hexadecyltrimethylammonium bromide (HTAB), liposomes formulated from cationic lipid: N-(1-(2,3-dioleoyloxy) propyl)-N, N, N-trimethyl ammonium methylsulfate (DOTAP) and egg yolk phosphatydyl choline (egg PC). Fluorescence measurements were performed on a ConfoCor( 1.

Results: When the concentration of condensing agents is higher than 1.1x10-5M the pH(APr-1-neo plasmid is in the condensed globular state with the diffusion constants 5.5x10-12 m2s-1 (HTAB) and 8.0x10-12 m2s-1 (spermine). There is a obvious dependency of the DNA diffusion coefficients on liposome concentration for the DOTAP range between 20% and 50% (DNA-lipid aggregates formation). The observed profiles, however, differ within this concentration range, indicating the formation of different sized aggregates. 

Conclusions: Presented data show that FCS provides valuable information regarding processes that occur during macromolecular interactions. It correctly describes changing DNA molecule size during the condensation process. Available data show that FCS provides information concerning single molecule behavior in a statistical manner. When using FCS for controlling the formation of supramolecular aggregates containing DNA, like for example DNA-lipid-aggregates, one has to be aware that the used dye might change the DNA conformation and/or influence the aggregate formation process.
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Prodrugs in Cancer Chemotherapy – An Overview of Active and Passive Targeting Strategies.
Kratz F

Tumor Biology Center, Freiburg, Germany.

Designing and developing truly tumor-specific prodrugs remains a challenge in the field of cancer chemotherapy. On the one hand, active targeting strategies aim at exploiting membrane-associated receptors or antigens for drug delivery, on the other hand, the enhanced vascular permeability and retention of macromolecules in tumor tissue substantiates the concept of passive targeting. 

Consequently, research efforts have concentrated on conjugating anticancer agents with a wide spectrum of macromolecules including antibodies, peptides, and growth factors as well as polysaccharides, serum proteins, and synthetic polymers. Conversely, low-molecular weight prodrugs of anticancer agents have been developed that do not bear an active or passive targeting moiety, but are activated by tumor-associated enzymes at the tumor site.

Despite attaining proof of concepts for numerous prodrug approaches in the preclinical setting, only a few anticancer prodrugs have reached an advanced stage of clinical testing.

This overview gives an update of anticancer prodrugs that are being assessed in clinical trials. In addition, it describes the development of prodrugs with the anticancer drug doxorubicin, an anthracycline that has been used widely in the development of antitumor drug delivery systems. The various prodrugs of doxorubicin, e.g. with antibodies, peptides, serum proteins or synthetic polymers, exemplify the salient features of the respective drug delivery system and shed light on some of the pitfalls that are encountered when attempting to realize Paul Ehrlich´s vision of “the magic bullet“ that he proclaimed at the beginning of the last century.
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DOXO-EMCH, the First Albumin-binding Doxorubicin Prodrug to Enter Phase I Clinical Trials.
Medinger M, Mross K, Kratz F, Häring B, Unger C, Drevs J
Tumor Biology Center, Freiburg, Germany.

Background: The clinical application of doxorubicin is hampered by its toxic dose-related side effects, such as myelosuppression, stomatitis/mucositis, cumulative cardiotoxicity and extravasation. Due to the passive accumulation of human serum albumin in solid tumors, coupling of an anticancer prodrug to albumin is a promising strategy for delivering the drug to its target site and preventing its diffusion into healthy tissue. Consequently, an albumin-binding prodrug of doxorubicin with acid-sensitive properties, i.e. (6-maleimidocaproyl)hydrazone of doxorubicin (DOXO-EMCH), was developed to meet two features: (a) rapid and selective binding to the cysteine-34 position of endogenous albumin after intravenous administration, and (b) release of albumin-bound doxorubicin in the acidic environment of the tumor cell due to the incorporation of an acid-sensitive carboxylic hydrazone bond between the drug and the spacer molecule. DOXO-EMCH has shown superior antitumor efficacy and an improved toxicity profile in various animal models compared to doxorubicin.

Objective: The objectives of this phase I trial is to evaluate the safety profile and pharmacokinetics of DOXO-EMCH in order to assess the maximum tolerated dose (MTD), evaluate dose-limiting toxicity (DLT), and to preliminarily assess antitumor activity. To date, cohorts of 3-6 patients (pts) with advanced cancer disease were treated with an intravenous infusion of DOXO-EMCH over 30 minutes once every 3 weeks at dose levels of 20, 40, 80, 135, and 200 mg/m² doxorubicin equivalent. Assessment of tumor size was performed before and after every 2nd cycle. Results: 22 patients (15 female, 7 male) were treated with DOXO-EMCH so far. Treatment with DOXO-EMCH was well tolerated up to 135 mg/m² doxorubicin equivalent. DLT was reached at 200 mg/m2 with 2/6 patients manifesting somnolence (grade 3). 15/22 pts were evaluable for response: 5 with stable disease and 10 with progessive disease.

Conclusion: Intravenous administration of DOXO-EMCH every three weeks was well tolerated up to 135 mg/m² and showed potential antitumor activity. Dose limiting toxicity was observed at 200 mg/m2. Expansion at the dose of 135 mg/m2 is ongoing in order to determine a dose recommendation for phase II studies.
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Interindividual Variation in Cytogenetic  Adaptive Response of Cultured  Human Lymphocytes to Mitomycin C, Bleomycin, Co60 (-rays,  Quinacrine and Hyperthermia.
KRISHNAJA AP1 and SHARMA NK1
1Bhabha Atomic Research Centre, Mumbai, India.
Background: Adaptive response (AR) is a phenomenon by which cells exposed to low non-cytotoxic doses of a genotoxicant  become significantly resistant to a subsequent higher dose of the same or another genotoxicant. The present work contains cytogenetic data on the AR induced by  2 antineoplastic agents mitomycin C (MMC), bleomycin (BLM), BLM induced cross resistance to  Co60 (-rays (C(), hyperthermia (HT) induced AR to these antitumour agents, and quinacrine dihydrochloride (QDH) which acts by an S-independent mechanism, like ionizing radiation, examined under different time schedules as well as comparisons between the donors and between the schemes. If treatment with antineoplastic drugs is pursued for long periods, depending on the  doses employed, the AR of the cells and tissues involved may not be excluded. This might modify the efficacy of the treatment. Methods: The AR, if any, induced in human lymphocytes in vitro was analysed, 1) in 6 donors by an adaptive dose (AD) of  MMC 0.001 μg / ml or BLM 0.001 units / ml, at 26 h,  subsequent exposure to challenge dose (CD) of MMC 0.1 μg / ml or BLM 0.01 units / ml at 48 h, using 3 different cytogenetic endpoints (sister chromaid exchanges - SCEs and micronuclei – MN for MMC, chromosome aberrations - CA and  MN for BLM); 2) in 2 donors after an AD of BLM at 48 h and CD at 69 h;  3) in 2 donors by an AD of BLM at 24 h and  CD of  1 Gy C( or BLM at 48 h on CA and MN; 4) in 2 donors HT pretreatment at 26 h (410C, 1 h) and CD of BLM or MMC at 48 h on MN frequencies;  5) in 3 donors by an AD of QDH 0.006 μg / ml at 24 or 48 h followed by CD of  0.6 μg / ml at 48 or 69h on CA and MN. Results: AD of BLM or MMC caused an inhibition of 30-67, 46-58 % in CA, MN and 25-36, 52-62 % in SCE and MN frequencies respectively, induced by CD. Interindividual variability in AR was evident. The AD of BLM at G2 caused 55-57, 76-84 % decrease in CA and MN frequencies.  BLM showed 55-59, 62-63 % decrease in CA, MN frequencies and 42 % increase in acentric fragments in one donor, induced by CD of C(. HT caused 50-66, 53-54 % decrease in MN frequencies induced by MMC and BLM respectively. AR was not detected  in 2 donors with QDH. Third donor showed 20 % inhibition in MN frequencies under the 24-48 h time scheme. Increased Proliferative rate index (PRI) and Nuclear division index (NDI) values indicated reversal  of cell  division  delays  caused  by  CD  of  MMC,  BLM  and  C(. Conclusions: 1) Significant difference between the protective effects induced by BLM and MMC in the lymphocytes of the same donors was noticed. 2) The BLM AD delivered at G2 stage resulted in statistically significant AR. 3) Lymphocytes adapted to BLM and HT showed cross resistance  to the induction of chromosome damage by C( and  induction of MN by BLM and MMC respectively. 4) With respect to the AR cytogenetic data, contradictions pertain to the biomarkers which can be affected by AD, time schedules of AD and CD and the extent of individual variability in AR expression to different genotoxicants. The role of DNA glycosylase, alkyltransferase, BLM hydrolase and DNA repair enzymes in the resistance and cross resistance observed in human lymphocytes needs to be elucidated.
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Atypical Features of Leptospirosis – A Study at Pondicherry, India.
DUTTA TK, CHRISTOPHER MA, AHMED SM, KANUNGO R, DAS AK
Jawaharlal Institute of Postgraduate Medical Education & Research, Pondicherry, India.
Background: Typical presentation of leptospirosis is that of Weil’s disease caused by  Leptospira icterohemorrhagiae,  where the patient has high fever with jaundice with conjunctival and other mucosal hemorrhage and renal failure, and multiorgan failure in severe cases. Methods: Thirty three patients admitted with acute febrile jaundice in our hospital from July, 1999 to May, 2002 were diagnosed to have leptospirosis by IgM ELISA method. Clinical and laboratory parameters were observed in these patients for atypical features. Results: One patient developed aphemia late during the course of illness. Aphemia is an articulation defect which is seen in strokes of left cerebral artery origin. Aphemia as a late complication of leptospirosis has not been described before. Hemiplegia with anisocoria was seen one patient. Platelet count was normal in this patient. This patient developed Cheyne Stoke respiration and expired. These phenomena might have been due to vasculitis in the cerebral circulation. Subarachnoid hemorrhage was seen in one patient. This patient also had other bleeding manifestations. Out of two patients with massive pleural effusion, one patient had frank pus in the pleural fluid (empyema), this has not been documented before. Coomb’s positive hemolytic anemia was seen in one patient. Antinuclear antibodies were not detected in this patient. Patient recovered once the acute febrile illness subsided. This has been described in leptospira infection in animal (rhinoceros), but not in human being. Pancytopenia was observed in two patients. Two patients developed transient leucopenia which subsided with clinical recovery. Disseminated intravascular coagulopathy was observed in one patient. Ultrasonogram of abdomen done in 12 patients with severe leptospirosis revealed shrunken liver in two patients. Widal test was found positive in three patients, which could have been due to anamnestic reaction; however two patients had very high O & H titres suggesting true salmonella infection along with leptospirosis.
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Anthrax – Raising its Ugly Head in an Underdeveloped Country.

DUTTA TK, KANUNGO R, GHOTEKAR LH
Jawaharlal Institute of Postgraduate Medical Education & Research, Pondicherry, India.

India is far away from the scare of biological warfare through anthrax bacillus. The scenario here is one of home-grown cause – animal anthrax leading to human anthrax. Anthrax, a zoonotic disease has never been fully contained in the livestock of India, which is due to lack of vaccination efforts on the part of  authorities, besides ineffective vaccines which are available at present. Animal anthrax is very common in many parts of India. The problem of anthrax is further compounded by lack of awareness on the part of village folk who unwittingly handle the hide and share the dead animal meat and this causes cutaneous and gastrointestinal forms of anthrax. Hemorrhagic meningitis and pulmonary anthrax, the other forms of anthrax, carry a risk of nearly cent percent mortality. Prevention of anthrax remains the key to success in preventing the resurgence of human anthrax. Resistance to penicillin, in view of occasional reports now available, may become a disturbing factor while attempting a successful control of the disease in future.
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Evolution Of Drug Resistance In A University Hospital In Singapore (NUH).
KUMARASINGHE G, JAYASURYA A, LIM SM, CHOW C.

National University Hospital, Singapore.
Background: NUH, first opened in 1985, and grew to reach peak utilization of its 1000 beds by 1990. The system for the collection, correlation and analysis of data operated from the outset. The objective of this study was to study the emergence of antibiotic resistance in relation to the antibiotic use in the ‘new’ university hospital. Methods: The major nosocomial & community organisms encountered in the hospital were analysed. Identification of organisms were done by the Vitek, Microbact, API as well as by conventional methods. Vitek-I system and Kirby-Bauer method were used for susceptibility testing. NCCLS criteria were adopted for interpretation of results. Extended Spectrum β-lactamase (ESBL) producing isolates were identified by the method described by Jarlier et al. & Amp C producers by the three dimension method described by Coudron et al. Results: The incidence of MRSA has remained constant between 32%-36% over the years but the resistance pattern has changed. Klebsiella spp, Acinetobacter spp. and P aeruginosa resistant to β-lactams, quinolones & aminoglycosides  gradually emerged. The number of Defined Daily Dose (DDD) per 1000 patient days of the antibiotics studied has shown an increasing trend over the years. The major contributors to this increase have been ciprofloxacin and ceftriaxone. Prevalence of ESBL producers gradually increased. Our preliminary studies suggest that AmpC producers are also present among the nosocomial flora, which may be presumed to be ESBL. P aeruginosa resistant to carbapenems but sensitive to aztreonam suggest the presence of metallo beta-lactamase producing strains. There have been no significant problems associated with community acquired infections encountered in hospital practice apart from penicillin resistant  Streptococcus pneumoniae, (44%).  Conclusions: 1. The incidence of MRSA remained constant but the susceptibility pattern changed. 2.  Nosocomial gram-negative pathogens have gradually developed resistance to the broad-spectrum antimicrobial agents.  3.ESBL and Amp C producers are a problem. There is evidence of P aeruginosa strains producing metallo- β lactamases. 4. The antimicrobial resistance problem is related to the antibiotic use and cross-infection. 5. Future research should include analysis of Amp C & metallo- β-lactamases as well.
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Neuroinflammation results in openning blood-brain barrier/BBB/ for peripheral peptides.
KWIATKOWSKA-PATZER B, KLINOWIECKA A. KOSSON P, WALSKI M, FRONTCZAK-BANIEWICZ M, LIPKOWSKI AW
Medical Research Centre, Polish Academy of Sciences, Warsaw, Poland.

Background: Blood-brain barrier effectively isolates  the central nervous system/CNS/ from peripherally circulating peptides.Neuroinflammation may produce leaking in BBB. The hypothesis  has been tested.The measurement of antinociceptive effect was done by flick tail test in Lewis rat with experimental  allergic encephalomyelitis/EAE/ after opioid peptide application.  Methods:   Females 6 wks old Lewis rats were used for experiments.EAE was induced by intradermal  injection of immunisation mixture/containing gwinea pig  spinal cord homogenate with complete Freund s adjuvant/.Three  groups of animals with EAE, 6 animals each : 1.at 7th day post immunisation, 2. at 14th  day post immunisation and 3. at 21 day post immunisation  and the control one  were used  for determination of antinociceptive effects  after opioid peptides application by flick tail test, which is centrally mediated.  After experiments ultramicroscopic study of rats brain were done. Results: There was found that in animals with EAE / leaking blood-brain barierre/  the antinociceptive effects were increased  in comparison to healthy animals. Conclusions: 1.Neuroinflammation results in opening blood-brain barrier. 2.Leaking blood-brain barrier facilites  penetration of small  opioid peptides circulating peripherally  into central nervous system  and  increases  antinociceptive effects in Lewis rat.
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Targeted drug delivery via reconstituted high density lipoproteins (rHDL).
LACKO AG , NAIR, M. PARANJAPE S, MOOBERRY L, McCONATHY, WJ
University of North Texas Health Science Center, Fort Worth, TX.

Background: Although the primary course for managing most malignant tumors is surgery, additional adjuvant or neo-adjuvant chemotherapy is often employed. Nevertheless, poor solubility and toxic side effects associated with the use of many chemotherapeutic agents remain a serious concern. In order to overcome these problems, we developed a novel drug delivery platform, utilizing reconstituted high density lipoproteins (rHDL) as drug carriers. 

Methods: “Proof of concept studies” were carried out by preparing rHDL/drug complexes via a combination of sonication and preparative ultracentrifugation, from natural HDL components and anti-tumor agents. The rHDL/drug formulations were characterized with regard to their respective lipid/protein and drug contents and subsequently incubated with several types of cancer cells to test their cytotoxicity.  Immunoblotting and competition studies were carried out to probe the receptor mediated uptake of the anti-tumor agents from the rHDL/drug complexes.

Results: rHDL particles containing Taxol® had a consistent composition and molecular weight and exceptional stability upon ultracentrifugation and repeated gel chromatography. All cancer cell lines tested have taken up both cholesteryl esters (CE) and Taxol®  from rHDL/drug complexes.  These data showed that the uptake of HDL core components (e.g. CE and anticancer drugs) were closely correlated (r2=0.89; p<0.04) suggesting that the uptake of CE and chemotherapeutic agents from the rHDL complex were taken up by the same receptor-mediated pathway.  Additional studies via immunoblotting with an SR-BI antibody showed that the expression of the SR-B1 type receptors in human tumor cells was consistent with such a hypothesis. Recent studies show that the uptake of paclitaxel (PTX), encapsulated in an rHDL/PTX preparation, was inhibited by HDL3 and thus lend further support to the concept of receptor mediated uptake and the targeted delivery of chemotherapeutic agents via the rHDL formulation.

Conclusions: 1) rHDL particles are able to incorporate hydrophobic drugs into their core region to form stable complexes. 2) the rHDL/drug complex facilitates the delivery of drugs to tumors. 2) The uptake of anti-tumor agents from the rHDL/drug complexes are likely to be mediated by an HDL (SR-B1 type) receptor.
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Influence of Sex on the Pharmacokinetics of Chosen Quinolone.
LAMPARCZYK H, KONIECZNA L, CHMIELEWSKA A
Medical University of  Gdańsk, Gdańsk, Poland.

Background: During the past decade, there has been a growing interest to obtain adequate information on  differences of pharmacokinetic effects of fluoroquinolones observed in women and men. There is an increasing awareness that the exclusion of women from clinical trials may lead to inaccurate application of drug therapy in women. Previously obtained data noted statistically significant differences between the area under concentration time curve in serum or plasma (AUC), peak concentration Cmax  and time to peak concentration Tmax for men and women. On the other hand, logarithmic form of these values shows no sex related differences. Therefore, the aim of this study was founding confirmation or denial    sex-related dependences in pharmacokinetics for ofloxacin and ciprofloxacin using different statistic methods. Methods: Statistic methods used include parametric tests ie Student’s t-test for independent samples and one way analysis of variance (ANOVA) as well as non-parametric tests such as Kolmogorov-Smirnow test, Mann-Whitney U-test, Wald-Wolfowitz test, Kruskal-Wallis test and median test. Level of significance in each case was 0.05. Multivariate classification like cluster analysis (CA) and principal component analysis (PCA) were never performed before. It shoud be emphasized, that  the analytical data, were  own results collected during bioavailability investigations. It gives opportunity to deal with data, which are not changed by any mathematical operation. 

Results: We observed large inter-subject variability existing are usually missing because statistical procedures were applied not properly. On the basis of CA and PCA methods identification of person was affirmed. Effect of age and index of body mass has no influence of location factor values in plot received by PCA method for all volunteers. Influence of phase of menstrual cycle for location of volunteers in plot using PCA method was not notice, maybe it still requires more researches.
Conclusions: 1) The application of  statistic methods described above identified significant relationship between concentration of therapeutic substance and sex of volunteers for ofloxacin and ciprofloxacin. 2) Data of whole pharmacokinetic profile made possible to find subtle sex differences. Significant changes occur in the absorption, distribution or elimination of drugs.
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Fatal Adverse Drug Reactions (ADR): A Forensic Perspective on the Use of Anti-microbial and Anti-neoplastic Agents.
Lau G
Centre for Forensic Medicine, Health Sciences Authority, Singapore.
Background: Primum non nocere is integral to the received wisdom of medical practice. Yet, the therapeutic use of any pharmacologically active substance carries a variable risk of an ADR, defined as an undesirable effect of a drug exceeding its anticipated therapeutic properties. It appears that ADR account for 5% of all hospital admissions; occur in 10%-20% of hospital inpatients; and are responsible for the deaths of at least 0.1% and 0.01% of medical and surgical inpatients, respectively. Method: A forensic evaluation of ADR arising from the use of common anti-microbial and anti-neoplastic agents was undertaken as part of an extensive literature review on iatrogenesis1. Results: ADR may broadly be classified as types A-F (predictable; unpredictable; chronic; delayed; withdrawal; therapeutic failure) and further evaluated using the DoTS (dose relatedness, timing and patient susceptibility) methodology. Increasing age, co-morbidity (eg renal and liver impairment) and polypharmacy may result in a considerable risk of an ADR (as much as 50% if 5 drugs are used). The majority of fatal ADR are usually idiosyncratic reactions resulting in anaphylaxis, massive hepatocellular necrosis and severe skin or mucocutaneous drug reactions (eg Stevens-Johnson Syndrome/Toxic Epidermal Necrolysis), often complicated by sepsis, coagulopathy and eventual multi-organ failure. These are followed by fatal cardiovascular, nephrotoxic and neurotoxic iatrogenesis. Drug hypersensitivity syndromes (eg the "3-week" sulphasalazine syndrome), as well as fatal encephalomyelitis from accidental intrathecal vincristine administration, should give medical practitioners pause to consider the very real dangers of ADR and eminently preventable medication errors. Serious herb-drug interactions (eg between St. John's wort and cyclosporin, tamoxifen, irinotecan and others) also constitute an emerging chemotherapeutic issue. Conclusion: The forensic elucidation of fatal ADR may substantially contribute towards a heightened awareness of this subject and strategies to reduce medication errors.
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Low Level Quantitative Analysis of Amoxicillin (AMO) in Plasma.
LANDERSDORFER C1, KINZIG-SCHIPPERS M1, HOLZGRABE U2, SKOTT A1, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg; 2Institut für Pharmazie und Lebensmittelchemie, University of Würzburg, Würzburg, Germany.

Although classical LC has frequently been used to determine AMO none of the published assays proved to be reliable in low level detection and measurement in patients with renal failure where many endogenous compounds complicate chromatography. In addition, European Community requirements now ask for environmental risk assessment of drugs excreted from humans. A new LC-MS/MS procedure with TurboIonSpray source using Selected Reaction Monitoring (SRM), positive ions, has been developed. Therefore, the pseudomolecular ion m/z 366 was used as precursor ion and the fragment m/z 207 generated by the breakage of the -lactamring was chosen as product ion.

Work up procedure for the plasma samples includes protein precipitation with acetonitrile followed by removing acetonitrile with dichlormethane. The aqueous phase was past diluted with buffer. An aliqote was chromatographed on a reversed phase column (Ultracarb 5 ODS 30), eluted with an isocratic solvent system consisting of 0.001 M ammonium acetate and acetonitrile (85/15, v/v). The linearity of the calibration curve was proven from 9.247 ng/mL to 3188 ng/mL. The coefficient of correlation for all measured sequences was at least 0.9993. The intra-day precision and relative error of the assay ranged from –1.6 to 0.8%. The absolute recovery over the whole concentration range was determined as 61.8 2.0% and that of the internal standard as 83.6  1.9% at the working concentration. No instability of AMO in plasma was observed during the validation procedures. The assay allowed to quantitate amoxicillin up to 12 hours.

With these assay procedures trace level detection going beyond the levels found in human pharmacokinetic studies will become possible.
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Determination of Moxifloxacin in Bone by HPLC-FLUO.
LANDERSDORFER C1, SKOTT A1, KINZIG-SCHIPPERS M1, HOLZGRABE U2, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg; 2Institut für Pharmazie und Lebensmittelchemie, University of Würzburg, Würzburg, Germany.
Background: Tissue level measurement of antibiotics has remained a controversial issue in pharmacokinetics. This is particularly true for bone. We developed a new method of quantification by use of freezer mill and internal standard techniques. 

Methods: Twenty-four (24) patients undergoing total hip replacement received an oral dose of 400 mg moxifloxacin 2-6 h prior to surgery. Blood and bone specimens were collected. Cortical and cancellous bone samples were pulverised under liquid nitrogen. Specified amounts of the resulting powder were shaken with buffer for 24 h. Eluates and serum samples were deproteinized by acetonitrile containing the internal standard. For analysis of bone samples calibration and quality control standards were prepared by adding appropriate amounts of standard solutions to moxifloxacin-free bone tissue. Concentrations were determined using reversed-phase HPLC with gradient elution and fluorometric detection (296/504 nm). 

Results: Mean retention times for moxifloxacin and internal standard were 3.83 and 2.82 min for bone and 4.07 and 2.87 min for serum. Linearity was shown over the whole calibration range of 0.009-4.763 µg/mL for bone and 0.010-5.000 µg/mL for serum. Accuracy of the standards ranged from 88.6 to 105.9% for bone and 87.2 to 107.3% for serum. Moxifloxacin was shown to remain stable during storage and sample handling procedures. 

Conclusion: Our method allows for the reliable quantification of moxifloxacin in serum, cortical and cancellous bone samples. Antibiotic concentrations at the target site being critical to the successful prevention and treatment of bone infections can be determined. Doses and dosing regimens may be optimised using tissue levels.
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Detection of PDGFRB and ETV6 gene rearrangement in five cases of atypical chronic myeloid leukemia with 5q chromosome abnormalities.

LAZARIDOU A, MAVROUDI S, CHRISTAKIS JI
Cancer Hospital of Thessaloniki, Hematology Department, Greece.
In a small part of Chronic Myeloproliferative diseases (CMPD) translocation t(5;12)(q33;p13) and  variant forms is related to a distinctive syndrome where the PDGFRB gene rearrangement leads to the formation of hybrid genes with elevated protein kinase activity. The partner gene in the t(5;12) is the ETV6 gene from the 12p chromosome. The incidence of the ETV6/PDGFRB translocation in atypical chronic myeloid leukemia (aCML) is not known and very few cases have been reported, until now. In five patients, that fulfilled the criteria for aCML according to the FAB classification, karyotype analysis at diagnosis showed 5q chromosome abnormalities. The Philadelpia chromosome and the BCR/ABL fusion gene were negative by Fluorescence in situ hybridization (FISH). In the first three patients the presented abnormality was a deletion of the q arm of chromosome 5. In the fourth patient there was a translocation between the 5q and 12p chromosomes t(5;12)(q33;p13) and in the fifth patient there was a loss of one 5 chromosome. However, by Multiplex-FISH (M-FISH) a small part of the 5 chromosome was found to be translocated in the p arm of chromosome 17. By multicolor-Banding (m-BAND) it was proved that this part was the p arm of chromosome 5. FISH using two different commercial probes from VISYS assessed the involvement of the ETV6 and PDGFRB genes in these abnormalities. The splitting of these genes and the formation of a hybrid ETV6/PDGFRB gene was proved in the patient with the t(5;12). He had a very resistant disease and he had undergone heterologous bone marrow transplantation. Interestingly, a deletion of one allele of ETV6 gene was found in the patient with the t(5;17) despite the presence of two apparently normal chromosomes 12. In this patient there was an evolution of the disease into acute leukemia. By the time of transformation the karyotype was very complex by M-FISH. Deletion of one allele of PDGFRB gene was confirmed in all patients except the t(5;12) patient.  According to our results, the incidence of rearrangement or deletion of PDGFRB gene may be higher than what is generally accepted, and the role of this abnormality in the pathogenesis of aCML should be further assessed.  Also, in certain patients a ETV6 gene rearrangement may be present without t(5;12)(q33;q13). This involvement of ETV6 gene could be related to a worse prognosis. 
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Respiratory Responses to Central Penicillin Microinjection in the Medullar Structures of the Rat.
LEBEDEVA M A
Institute of General Pathology and Pathophysiology, Russian Academy of Medical Sciences, Moscow, Russia.

The aim of this paper was to study the involvement of bulbar neurons in mechanisms underlying experimentally induced disturbances of respiratory rhythm. Penicillin was used as a convulsant agent, which can non-selectively block GABA-mediated synaptic inhibition. Benzyl penicillin (50 U/μl) was locally applied by pressure microinjection in the dorsal and ventral respiratory areas of medulla oblongata of anesthetized or paralyzed Wistar rat. Effects of penicillin administration were examined, on the one hand on the firing discharge of brainstem neurons and on the other hand on the global respiratory output. 

The microinjection of penicillin caused different alterations of breathing with changes of diaphragm electrical activity, and in most cases penicillin induced terminal respiratory patterns such as apneustic respiratory rhythm and gasping.

These disturbances of respiratory rhythm were accompanied by increased number of active neurons (142%) and their spatial redistribution in the examined structures.

The duration of phasic discharge of inspiratory neurons was prolonged almost 10-fold and number of spikes in each burst was increased.

Penicillin microinjection increased the mean discharge rate of bulbar neurons from 13.02±0.85Hz to 15.95±0.77Hz (p<0.05), and increased firing frequency of single neurons in the nucleus tractus solitarius from 13.38±1.51Hz to 18.63±2.91Hz (p<0.05), in the nucleus ambiguous from 13.47±1.73 to 16.53±1.59Hz (p<0.01), in the nucleus reticularis gigantocellularis from 9.63±1.24Hz to 12.11±1.59Hz (p<0.05).

Cross-correlation analysis revealed high level of positive synchronization of neuronal activity of medulla oblongata and new excitatory mono- and poly-synaptic connections between pairs of respiratory and reticular neurons after penicillin microinjection.  

The results suggest that the balance of inhibitory and excitatory synaptic interactions plays a dominant role in mechanisms of respiratory rhythmogenesis, because the local blockage of synaptic inhibition by penicillin within respiratory areas of medulla oblongata leads to drastic changes in functioning of neuronal elements of respiratory network.
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Population Pharmacokinetics of Intravenous Etoposide: Is there an Influence of Dose?
CHARANEK W1, LENTZ F1, GRASMAEDER K1, REIF S2, JAEHDE U1
1Inst. of Pharmacy, Dept. Clinical Pharmacy, University of Bonn, Germany; 2Inst. of Pharmacy, Dept. Clinical Pharmacy, Free University of Berlin, Germany.
Background: Limited data are available concerning population pharmacokinetics of etoposide. Different patient-specific factors have been identified with an impact on the pharmacokinetic parameters and an influence of the administered dose has been suggested. Thus, we investigated plasma concentration-time data of several clinical studies with a wide range of intravenous etoposide doses to explore whether dose has an effect on the pharmacokinetic parameters of etoposide.   Methods: 60 adult patients with different tumor entities were treated with a single short term infusion (30-60 min) of etoposide according to five different dosing schemes (doses 50 mg or 100, 200, 400 and 600 mg/m2, resp.; 9-16 patients each). A total of 244 plasma concentrations (2–7 samples per patient) were collected up to 24 hours after dosing. Population pharmacokinetic analysis was carried out by nonlinear mixed effects modeling (WinNonMix(, version 2.0.1).  Results: A two compartment model with first order elimination appropriately described the concentration-time data. Exponential error models were used for the interindividual variabilities of clearance (CL) and volume of distribution (V), a proportional model was applied for the residual error. Body weight was found to significantly influence V (population mean 9.1 L) while CL (population mean 2.25 L/h) of etoposide depended on creatinine clearance. Inclusion of these covariates reduced the interindividual variability from 28.7 % to 16.1 % (V) and from 27.9 % to 20.3 % (CL). The influence of dose on volume of distribution was not significant. Conclusions: In conclusion, body weight and creatinine clearance significantly influence etoposide pharmacokinetics in cancer patients. The administered dose does not seem to have a major influence on etoposide pharmacokinetics.
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vß3-Integrin Targeted Camptothecin Conjugates.
LERCHEN HG1, BAUMGARTEN J1, LYNCH M2, ALBERS M1, BRUEGGEMEIER U1, BURGER AM3, FIEBIG HH3.
1Bayer HealthCare AG, Wuppertal, Germany; 2Bayer Corp. West Haven, USA, 3Oncotest GmbH, Freiburg, Germany.

Background: vß3 integrins are adhesion proteins found highly expressed in certain tumor cells and particularly in remodeling neovasculature. They play an important role in tumor-induced angiogenesis. In addition, matrix-degrading enzymes such as matrix metalloproteases and elastase are also involved in tissue remodeling, particularly during tumor growth and metastasis. To utilize the disease-associated functions of these different protein classes in a beneficial manner, we have undertaken a strategy for targeted cancer therapy with a novel class of hybrid-molecules: They are composed of 3 modules, an integrin antagonist as the targeting moiety, a cleavage site sensitive to tumor- associated enzymes and a toxophore moiety.

Methods: We have linked a peptidomimetic vß3 integrin antagonist to the cytotoxic agent camptothecin via peptide sequences cleavable by tumor-associated proteases such as MMP-2 or elastase. Integrin binding was measured in an [125I]-echistatin vß3 SPA competition assay; enzyme mediated cleavage was assessed by HPLC analysis; xenograft models were employed for in vivo testing.  

Results: A novel class of peptidomimetic sulfonamides has shown high affinity to vß3 integrins with IC50 values in the single digit nanomolar range. In subsequent synthetic efforts chemical space was identified where spacer linked camptothecin derivatives can be attached to provide hybrid molecules retaining strong integrin binding. The configuration of the stereocenter of the integrin antagonist moiety strictly determines the binding affinity of the disintegrin itself and of the respective hybrid molecules.

In a second step the peptide spacers were optimized for MMP-2 or elastase cleavage. Respective diastereoisomers with D-configurated amino acids at the cleavage site are stable and served as controls to determine the enzyme specificity of toxophore release.

Conclusion: Selected compounds effect tumor regressions or stasis in melanoma and renal xenograft models, which favorably compares to the effect of camptothecin alone and other reference compounds from this class. These results demonstrate the potential of such hybrid molecules in cancer treatment
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DRUG INDUCED APLASTIC ANEMIA, REVIEW.
Micha Levy

Hebrew University Jerusalem, Israel.
In 1888 Paul Ehrlich was the first to notice the association between the peripheral cytopenias and the fatty atrophy found in the bone marrow in a young pregnant woman who had died with severe anemia and leukopenia. Few years later organic arsenicals were the first drugs implicated to cause aplastic anemia. In the fifties and the sixties cloramphenicol was regarded as the most common drug to cause the disease. Estimates for chloramphenicol induced aplastic anemia have varied between 1:6000 to 1:800.000 persons exposed. This has led to disqualification of this inexpensive and effective antimicrobial.  By now more than 50 drugs have been reported to cause aplastic anemia Even though the general incidence of aplastic anemia is low it is of concern due to is seriousness.. As to drug specific risk much is anecdotal evidence.. Due to methodological difficulties which will be discussed  only few attempts have been made to quantify it. The only feasible way to estimate the risk are population based case-control studies. Results from the International Study of Agranulocytosis and Aplastic Anemia will be presented.
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Radiolanthanides for Pretarget and Conventional Radioimmunotherapy of Cancer:  “Magic Bullets” versus “Smart Bombs”.
LEWIS MR1,2,3, MOHSIN H4, SIVAGURU G1, JIA F1, BRYAN JN1, SHELTON TD5, HOFFMAN TJ5, CUTLER CS6, KETRING AR6, ATHEY PS7, SIMÓN J7, FRANK RK7, AXWORTHY DB8, JURISSON SS4,6
1Veterinary Medicine and Surgery, 2Radiology, 3Nuclear Science and Engineering Institute, 4Chemistry, 5Internal Medicine, 6Research Reactor Center, University of Missouri, Columbia, MO; 7The DOW Chemical Company, Freeport, TX; 8Aletheon Pharmaceuticals, Seattle, WA, USA.
Background:  The radiolanthanides 149Pm, 166Ho and 177Lu have nuclear properties suitable for targeted radiotherapy of cancer.  The biodistributions and therapeutic efficacies of radiolabeled biotin, pretargeted by monoclonal antibody (mAb)-streptavidin fusion protein CC49 scFvSA, were compared to those of radiolabeled mAb CC49, using the 3 radiolanthanides in an animal model of human colon cancer.  Methods:  Nude mice bearing LS174T colon tumors were injected with CC49 scFvSA, the blood clearing agent biotin-GalNAc16, and 149Pm-, 166Ho- or 177Lu-biotin.  Tumor-bearing mice were alternatively administered 149Pm-, 166Ho- or 177Lu-CC49.  Biodistributions were obtained from 15 min-168 h post-injection.  After therapy with radiolanthanide-labeled pretargeted biotin or CC49, tumor volumes were measured for 6 months.  Results:  Tumor uptakes of pretargeted 149Pm- (22.9% injected dose per gram of tissue, % ID/g), 166Ho- (30.2% ID/g) and 177Lu-biotin (35.4% ID/g) peaked at 1-4 h post-injection, accompanied by rapid whole body clearance.  Maximum tumor uptakes of 149Pm-, 166Ho- and 177Lu-CC49 were 100.0% ID/g, 69.5% ID/g, and 132.3% ID/g, respectively, but occurred at 96-168 h post-injection and with tumor-to-blood ratios 50-100 fold lower than the pretargeting system.  Treatment with pretargeted 149Pm-, 166Ho- and 177Lu-biotin or 149Pm-, 166Ho- and 177Lu-CC49 increased tumor doubling time to 18-36 days, compared to 3 days for saline controls.  Among treated mice, 26% survived >84 days post-therapy, and 14% survived 6 months, but controls survived <28 days.  Long-term survivors showed tumor growth inhibition, extensive necrosis in residual masses, and no evidence of non-target tissue toxicity at necropsy.  Conclusions:  1) Both Pretarget and conventional RIT demonstrated considerable efficacy in an extremely aggressive animal model of cancer.  2) Our results identified 177Lu as an optimal radiolanthanide for evaluation of these agents in toxicity and multiple-dose therapy studies.
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Hypermethylation of hMLH1 Promoter Represents a Major Mechanism for the Presentation of High-Frequency Microsatelite Instability （MSI-H）in the Early-Onset Colorectal Cancer of Taiwan.
LIANG  JT
Division of Colorectal Surgery, Department of Surgery, National Taiwan University Hospital and College of Medicine, Taipei, Taiwan.
Background: The colorectal tumorigenesis involves the interaction between environmental and genetic factors. In this study, we further clarify this mechanism, i.e., the gene-environment interaction, based on our previous study that early-onset colorectal cancers (age of disease onset less than 40 years old) tended to present with high-frequency microsatellite instability (MSI-H), as compared with late-onset counterparts (age of disease onset more than 60 years old), with the incidence of 29.4% and 6.3%, respectively (p＜0.001). However, further tracing family history showed that these 2 groups of patients, with the incidence of a positive family history of cancer being 17.4% and 14.3%, respectively (p=0.0859), were similar in familial predisposition. This result implied that the early-onset colorectal cancers in Taiwan result predominantly from environmental factors, i.e., the epigenetic changes, rather than familial germline genetic alterations. Methods: We further analyze early-onset colorectal cancers with MSI-H （n= 54）. The experiment was conducted sequentially with the method of Western blotting and immunocytochemistry of mismatch repair genes including hMSH2 and hMLH1, denaturing high performance liquid chromatography（DHPLC） analysis, direct sequencing, and restriction enzyme analysis for the hypermethylation of hMLH1 gene. Results: We found that hMLH1 protein was negative in 63.0% (n=34), and hMSH2 protein was negative in 3.7% (n=2), during the immunocytochemistry and Western blotting analysis. DHPLC and direct gene sequencing showed that genetic mutation of hMLH1 gene was present in 3 patients (5.6%), 28 (51.9%) of the remaining 31 patients presented with hypermethylation on the promoter region of hMLH1, and the other 3 patients whose hMLH1 genetic alterations were unknown. This result implied that the tumorigenesis of early-onset colorectal cancer was through the pathway of MSI, and the hypermethylation of hMLH1 promoter represented a major mechanism for the presentation of MSI-H in the early-onset colorectal cancers of Taiwan. Conclusions: Environmental factors, i.e. the Westernized life-style, might be more important than genetic factors for the tumorigenesis of early-onset colorectal cancer in Taiwan. Further exploration of the clinicopathological and molecular biological features of colorectal cancer in young patients in Taiwan, with reference to that that of their Western counterparts, should facilitate not only a better understanding of the carcinogenesis and evolution of colorectal cancer but also the development of more effective treatment strategies or even chemopreventive measures.
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Differential Cytoprotective Activity of Carboxyfullerene.
LIN H-S¹, LIN T-S¹, D’ROSARIO T¹, LUH T-Y²
¹Washington University, St. Louis, MO, USA, ² National Taiwan University, Taipei, Taiwan.
Background: Carboxyfullerene is a water soluble derivative of buckminsterfullerenes. It is a potent free radical scavenger and has been shown to posses a strong and preferential radioprotective activity for normal cells over tumor cells(Int J Radiat Biol 77:235, 2001). In this study, the cytoprotective activity of carboxyfullerene against different types of anticancer drugs on both normal and tumor cells was investigated and compared. Methods: A regioisomer of carboxyfullerene, C3, was used for this investigation. The committed hematopoietic stem cells for both granulocyte and monocyte(GM-CFC) from the femurs of CD1 mice were used to represent normal cells. For tumor cells, murine Ehrlich ascites tumor cells grown in the peritoneal cavity of CD1 mice(EAT) and human HeLa cells grown in tissue culture were used. Cells were  exposed to varying concentrations(1 to 100 µg/ml) of C3 in vitro at 37˚C for 30 min before they were exposed to doxorubicin(DOX), bleomycin(BLEO) or 5-fluorouracil(5FU) for 1 hr. Clonogenic assay in soft agar was used to determine cell survival.  The protection factor(PF), define as the ratio of survival with or without C3, was then determined. 

Results: C3 protected GM-CFC from the cytocidal effect of 0.4 µg/ml of DOX in a concentration dependent manner up to 50 µg/ml; no additional protection was seen at 100 µg/ml. All subsequent experiments were carried out in the presence of 50 µg/ml of C3.  The survivals of GM-CFC  after they were exposed to 0.4 µg/ml of DOX in the presence and absence of C3 were 0.63±0.16 and 0.36±0.09, respectively(P<0.01). This makes the value of PF 1.91. The PF at 0.8 µg/ml of DOX was 2.00.   For EAT cells, the values of 1.18 and 1.33 were obtained. The PF were 1.17 and 1.45 for HeLa cells. For BLEO, the PF for GM-CFC were 1.71 and 1.90 at 100 µg and 200 µg/ml, respectively. However, C3 failed to protect both GM-CFC and EAT cells from the cell killing effect of 5FU.
Conclusions: 1) Carboxyfullerene provides a significant protection of murine GM-CFC from two anticancer drugs, DOX and BLEO, that are known to damage cells by the generation of free radicals. However, it does not protect cells from 5FU, an antimetabolite. 2) C3 gives no or minimal protection of both Ehrlich ascites tumor  and HeLa cells from DOX. 2) With this differential protective effects, C3 has a potential to be a cytoprotective agent for certain types of cancer chemotherapeutic agent.
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An ATP-Dependent Switch Controls the Transport Cycle of the Multidrug Resistance P-Glycoprotein.

LINTON KJ1, ZOLNERCIKS JK1, WOODING C1, KERR ID2 and HIGGINS CF1.

1MRC Clinical Sciences Centre, London, UK. 2University of Nottingham, Nottingham, UK.

The human multidrug resistance P-glycoprotein (P-gp) is a 170kDa plasma membrane protein that functions to actively export a wide variety of hydrophobic compounds from cells thus limiting their intracellular accumulation. When over-expressed P-gp can confer resistance of cells and tumours to chemotherapy. At normal physiological levels P-gp can impede drug delivery and hasten drug clearance from the body and studies in knock-out mice have shown that P-gp is an important component of the blood/brain barrier. P-gp is a four domain polypeptide, with two transmembrane domains (TMDs) which bind the transported drugs and form the pathway across the cell membrane and two nucleotide binding domains (NBDs) which bind and hydrolyse ATP to drive the drug translocation process. Pharmacological and biochemical analyses of wild type and mutant P-gps, and structural analyses of P-gp and related ATP-binding-cassette transporters, suggest a model for the molecular mechanism of P-gp which links the drug transport cycle of the TMDs to an ATP-dependent switch between two conformations of the NBDs.
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Non-antibiotic treatment of infections – some alternative strategies.
LJUNGH Å
Dept Medical Microbiology, Dermatology and Infection, Lund University, Lund, Swedenn.
Since the introduction of penicillin an increasing development of antibiotic resistance among bacteria has been registered, and methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE), gonococci and extended spectrum ß-lactamase producing Enterobacteriaceae (ESBL) cause serious problems. Beside inducing allergic reactions antibiotics cause harm by bluntly eradicating also harmless members of the normal bacterial flora. There is thus a need to develop non-antibiotic strategies for treatment of infections.

Bacteriocins are peptides secreted from gram-positive bacteria which are bactericidal against bacteria of closely related species. Mersacidin, a cationic lantibiotic produced by Bacillus sp. eradicated nasal carriage of MRSA in mice and cured subcutaneous MRSA-abscesses in rats.

Lactic Acid Bacteria (LAB) can also produce bacteriocins but may decrease bacterial colonization e.g. in the intestine by acidifying the microenvironment and by competing  for adhesion sites. Individual Lactobacillus strains have been shown to produce proteinaceous substance(s) with bactericidal effect against the gastric pathogen Helicobacter pylori. Individual strains may decrease the inflammatory reaction by anti-inflammatory cytokines. Various LAB compositions have been shown to improve pouchitis and Irritable Bowel Syndrome, inhibit relapse of inflammatory bowel disease (IBD), and to inhibit colitis induced by enterohaemorrhagic Escherichia coli (EHEC). 

Based on the finding that bacterial wound pathogens commonly express pronounced cell surface hydrophobicity (CSH) which is enhanced during cultivation in simulated wound environment a hydrophobic wound dressing was developed. Hydrophobic bacteria and also fungi bind to the dressing in a humid environment and are removed with the dressing. Microbes not expressing CSH remain in the wound which may be beneficial since minor amounts of bacteria have been shown to improve wound healing. The hydrophobic dressing has been shown to shorten the healing time of pressure ulcers and to decrease the need for antibiotic therapy.
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From the Magic Bullet to a Better Fort - Up Regulation of Host Immunity.
LORIA RM
Virginia Commonwealth University, Medical Center, Dep of Microbiology,  Immunology, Pathology and Emergency Medicine,  Richmond Va. USA.

Background: The premise that β androstene steroids - Androstenetriol (AET), Androstenediol (AED) or Dehydroepiandrosterone (DHEA) can effectively protect the host against lethal viral or bacterial infections or lethal radiation exposure was tested. Results proved that this protection is not mediated by a direct anti-viral or anti- bacterial effect but by up-regulation of immune resistance. Subsequent experiments examined the mode of action of the βandrostene steroids. Methods: Mice were challenged with a lethal dose LD100 of any one of the following viruses or bacterial agents : human enterovirus, herpesvirus type 2,  influenza virus,  Enterococcus faecalis  or Pseudomonas aeruginosa. In radiation experiments, animals were exposed to whole body irradiation of 6 to 8 Grays depending on the experiments, in a CS-137 gamma unit. A single subcutaneous (SC) dose of one of the β Androstenes steroid - Androstenetriol (AET), Androstenediol (AED) or Dehydroepiandrosterone (DHEA), was injected. Cytokines levels, and in vitro ability of spleen cell to proliferate after exposure to the particular       β androstene were tested. 

Results: β Androstenes steroid up-regulates immunity to increase resistance against lethal infection and lethal radiation, and mediates a rapid recovery of hematopoietic precursor cells after radiation injury. In all cases of lethal viral or bacterial infections resulting in 90-100% mortality, a single SC injection of β androstene resulted in more than 50%- 70% protection. In-vivo, the level of  Androstenes  potency follows the order - DHEA < AED < AET with the latter being up to one hundred thousand times more potent in protecting the host from infections than the first. AET increases the levels of the TH1 cytokines, IL-2, IL-3, IFNγ and counteracts hydrocortisone mediated immune suppression. Conclusions: 1) β androstenes  protect the host from lethal infection by DNA or RNA viruses, and by  gram positive and gram negative bacterial infections. 

2)  β androstenes function by up-regulation of host immunity, and not by direct anti-viral or antibacterial replications. 3)  In-vitro, AET potentiates the cellular mediated immune response by increasing lymphocyte activation and counteracting  hydrocortisone immune-suppressive activity. 4)  β androstenes regulate hematopoiesis, TH l /TH2 balance, and host resistance to infections. 5)  Based on the ability to up regulate the immune response against lethal infections to increase the effectiveness of antibiotics and/or against antibiotic resistant organisms, strengthening both the “fort and the magic bullet”.
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Magic Bullets for Cancer Drugs and Cancer Gene Therapy.

LUNDSTROM K
Regulon Inc.,/Cancer Therapeutic Sciences, Epalinges (Lausanne) Switzerland.

Background: Cancer is one of the most devastating diseases of mankind. Although progress has been made, the strong toxicity and relatively modest efficacy of current chemotherapeutic drugs has produced only limited success in treatment of cancer. 

Methods: “Magic bullets” prepared from liposomes have been formulated for tumor targeted delivery of chemotherapeutic drugs and viral gene delivery vehicles. Encapsulated drugs such as cisplatin, doxorubicin and oxaliplatin have been evaluated for toxicity reduction and tumor regression in animal models. Clinical phase II/III trials for encapsulated cisplatin, Lipoplatin, are in progress in several European countries. Liposome-encapsulated Semliki Forest virus (SFV) recombinant particles have been systemically administered to mice implanted with human tumor xenografts and the gene delivery of reporter genes and tumor regression efficacy of therapeutic genes evaluated. 

Results: The Magic Liposome Bullets demonstrated a 6-9 fold reduction in toxicity, much longer presence in the circulation, specific tumor targeting and significant therapeutic efficacy. Clinical data correlate well with observations in animal models. Absence of toxic responses, especially nephrotoxicity, presents a major improvement in cancer therapy as doses can be increased and drug administration intervals shortened. Tumor targeted gene delivery was also obtained for liposome-encapsulated SFV particles. Preliminary clinical trials with SFV-delivery of the immunostimulatory cytokine IL-12 in kidney carcinoma and melanoma patients demonstrated no liposome- or virus-related toxicity. Transient 5-fold increase in IL-12 levels were observed in the serum of patients. Due to the encapsulation process readministration was possible without generation of immune responses against the viral vector. 

Conclusions: Liposome-encapsulation of chemotherapeutic drugs provides a safe and efficient tumor targeted delivery with encouraging efficacy in cancer patients. Also the liposome-encapsulated SFV particles were efficiently targeted to tumors in animal models and safe delivery without adverse events was observed in cancer patients. The Magic Liposome Bullets are not restricted to cancer therapy. Novel formulations will allow targeting appropriate tissue/cells for therapy of cardiovascular, neurological and infectious diseases in the future.
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Polymer therapeutics and cancer targeting principle, EPR-effect, ---- towards the magic bullets.
MAEDA H
Sojo University; Kumamoto University, and BioDynamics Research Laboratory, Kumamoto, Japan.

Cancer chemotherapy is still far from perfect. A major drawback of conventional chemotherapy is indiscriminate distribution of the toxic drugs throughout the body.  We now know that cancer blood vessels are uniquely different from normal vessels: most tumors have high vascular density, defective architecture, lack of smooth muscle layer, no response to vasoactive mediator (e.g. angiotensin II), excessive production of vascular permeability factors (NO, bradykinin, PGs, etc).  Consequently, macromolecules are selectively permeable into tumor tissue.  We discovered macromolecules and polymer conjugates preferentially accumulate at solid tumor in general, and they remain in tumor tissue for long period.  This phenomenon was termed, “enhanced permeability and retention [EPR]-effect of macromolecules in solid tumor.”  EPR-effect is observed for biocompatible macromolecules size larger than 45 KDa, and high tumor retention is attributed to the impaired lymphatic clearance.  At present many polymeric or particulate drugs are under clinical trials.  Our polymeric drug, SMANCS, poly[styrene-co-maleate] conjugated neocarzinostatin, was approved in Japan, 1993, and used for the treatment of the liver and other solid tumors.  The most effective targeting of SMANCS to the tumor can be accomplished by use of lipid contrast agent (Lipiodol) as carrier; that makes the tumor/ blood ratio more than 2000 fold when given to the tumor feeding artery (e.g. hepatic artery).  SMANCS/ Lipiodol remains in tumor more than a month enabling continuous drug release for a month or longer, and tumor image is visible.  Thus it is the most powerful magic bullet: 90% or more of hepatoma show regression to less than 50% size in 6 mo.  The side effects are minimal and 5 yrs survival rate of hepatoma patients can be greater than 50%, if not accomplished with severe cirrhosis, who would otherwise die within a year.  
Conclusions: Advantages of polymeric drugs are; Highly tumor targeting by EPR effect (>10 fold), prolonged plasma t1/2, lesser toxicity, patient friendly (less frequent injections), and argumentation of tumor delivery by modulating blood pressure becomes possible.
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Fibroblastic Cells from Human Periapical Granulation Tissue (HFC) Preferentially Form Calcified Matrices in Rat Decalcified and Boiled Bone (DBB).
MAEDA H1, WADA N1, FUJII S1, NODA R1, AKAMINE A 1
1Kyushu University, Fukuoka, Japan.

Background: Periapical granulation tissues are formed in bone following periapical periodontitis facilitated mainly by bacterial infection to the root canal of teeth. In refractory cases, endodontic surgery is performed to completely remove such inflamed tissues. However, it was reported that because these tissues are incorporated into new granulation tissue as part of the healing process, it is not necessary to completely curette them out during surgery. But it remains unclear how bone defects caused by inflamed tissues were restored. Therefore, this study was designed to examine the contribution of HFC to bone regeneration. Methods: Periapical granulation tissues were obtained from three patients with lesions under institutionally approved protocols, after informed consent had been obtained. During surgery, granulation tissues alone were carefully dissected from the patients. The fibroblastic cells were isolated from the dissected tissues by explant outgrowth, and cultured in (MEM supplemented with 10% FBS. These HFC were cultured with rat decalcified calvarial bone (DB), or DBB with or without 2 mM (‑glycerophosphate and 50 (g/ml ascorbic acid (differentiation medium: DM). Results: HFC cultured in the presence of DM revealed osteoblastic differentiation. Furthermore, HFC were cultured with DB or DBB in the presence or absence of DM. After six weeks of culture, a number of von Kossa-positive globular structures were unexpectedly observed inside DBB, but not DB. Without HFC, such structures were never seen in DBB incubated with DM. DB cultured with HFC under the same conditions did not show these structures either. Electron microscopic observation showed that matrix vesicles aggregated on collagen fibrils around globular structures in DBB. Energy dispersive X-ray microanalysis confirmed that these structures were calcified matrices composed of calcium and phosphate. Conclusions: 1) Human periapical granulation tissue originally contains osteogenic cells, and 2) the cells responsible for the formation of calcified matrices in DBB. Therefore, these cells could contribute to bone regeneration, if only bacterial infection was resolved. 3) DBB could also serve as an excellent scaffold for calcification of HFC, rather than DB.
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Antileishmanial Drug Discovery & Development: Experiences With Drug Candidate PX-6518.
MAES L1, COS P1, VANDEN BERGHE D1, VAN PUYVELDE L2
1Laboratory for Microbiology, Parasitology & Hygiene, University Antwerp, Belgium; 2Vietnamese Academy of Science and Technology, Hanoi, Vietnam.

Leishmaniasis control is still fully dependent on a small number of chemotherapeutics and new drugs are urgently needed. However, few are expected in the near future and the huge cost of drug development has caused a selective disinterest by the private sector into orphan diseases. It is now up to the public sector to engage and take up a leading role. 

An example of a drug development initiative is presented on PX-6518, a mixture of 6 closely related triterpenoid saponins isolated from the Vietnamese plant Maesa balansae. A particularly strong in vitro and in vivo action against visceral and cutaneous Leishmania species was demonstrated. The in vitro IC50-against L.infantum amastigotes was 20 ng/ml without cytotoxicity on various cell types (MRC-5, HD-11, MT-4) nor activity on promastigotes and a broad range of bacteria, viruses and other parasites, hence endorsing a highly selective pharmacological action. The lowest active dose in the L.donovani hamster model was 0.2 mg/kg as a single parenteral dose, thereby obtaining a far better potency than the currently available antileishmania reference drugs (antimonials, amphotericin-B). No activity was obtained after oral dosing. A good activity was also obtained against the cutaneous forms L.mexicana and L.panamensis with established lesions being cured after 4 weekly SC doses at 1 mg/kg. Leishmania major was slightly less sensitive and required a more suppressive treatment regimen. A toxicity evaluation was included at a very early stage since some saponins are known for systemic toxicity potential. Toxicity studies in mice and dogs revealed that the target organ for toxicity is the liver with a dose-dependent increase of some liver enzymes (ALT, AST and ALP), however fully reversible within 2 weeks after dosing. The safe dose in mice was 2.5 mg/kg, but no safe dose could be established in the dog. Manufacturing of the PX-6518 drug substance from plant material collected in the wild encountered particular problems with regard to batch consistency and purification. The latter will remain a particularly important hurdle for any natural product development. Further options for antileishmanial drug discovery and general issues in tropical disease drug development will be discussed.
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Antibiotics in nosocomial infection and Culture sensitivity - An experience over 25 years.
A.K.Mahapatra
Dept.of Neurosurgery, AIIMS, New Delhi-110029, India.
Aim of study: Bacterial profile and their antibiotic sensitivity has changes over the period of time. Hence, depending on the Bacterial sensitivity pattern the antibiotics policy must change. We present our experience over 25 years.

Material:  At our Institute from 1977 till date various Nosocomial infection study was carried out, in neurosurgical patients.  We provide changing pattern of infection and drug sensitivity.

Observation:

1. (a) 1977-1978 in 1 year 494 patients studied, infection rate 20.6%. Common  

          organism Staphaureus and Klebsella pneumonae.
    (b) Second study 1980 in 1 year 507 cases were studied.  Incidence of infection     

          was 20.8%.  Klebsella and staphylococcus were the common organism.   

         Antibiotics used were Penicilline, Gentamycin.
    (c) 1987-1988  - 2 years, 484 operated, infection rate was 21.3% most common     

         organism was Klebsella, followed by staphaureus.  Antibiotics used          

         Pencilline and Gentamycin.  Only in 23 cases Cefoxamine was used.
(d) 2002-2003- 2 years operated 5707.  Incidence of infection 9.5%.  Antibiotics                  

      used Cefitriaxone and Amikacine.  Organism pattern was gram negative 

      organism.

2. In brain abscess 1981-1982 -32 subdural empyema.  Common organisms were   

    Staphaureus and Klebsella.
3. In a study of Pediatric brain abscess common organism Staph 13%,   

    Streptococci 5%, Citobacterial in 3% and MRSA

    2%.  Only 25% samples were culture positive.
4. In 2002, we analyzed 4147 cultures.  Staph was commonest observation 278    

    specimens followed by E.Coli in 240, Pseudomas in 203 and Klebsella     

    Pneumonea in 143 samples

Observations: In 1970, 1980 and 1989 organisms were sensitive to CP and Gentamycin.  In recent study, 2002 showed Amikacin sensitive in 40%, omnatex and Ceftriaxone in 7% while Ceftazadine in 15% cases.  Overall, in our patients Amikacin sensitively is seen in 30%, Chloromycin in 35% and Ciprofloxacine in 22% samples. Thus, there is a change in pattern of antibiotics sensitivity observed over 25 years.

Conclusions: Over the years bacterial pattern in neurosurgical patients has changes so also the antibiotics sensitivity.  Hence, there is a need for reviewing antibiotic policy time to time.
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Kinetics of Ciprofloxacin in Iranian Population.
Mahmoudian M.1, Tayebi L.,2, Daha B.2
1Dept. Pharmacology, Iran Univ. Med. Sci.; 2Pars Biopharmacy Res. Laboratory, Tehran, Iran.
Background: The measurement of pharmacokinetics Parameter in one population  is important to both assess and support their clinical use in one population The persent study was carried out to assess the kinetics parameter of ciprofloxacine in Iranian population. Methods: Twenty-three male volunteers (age: 59(12 yrs, weight: 78.5(8.9 kg; mean(SD) participated in this study. One Tablet of Ciproxin (Bayer, Germany) of 500 mg were administered to each volunteers in the fasting state. Blood samples were obtained before each dose (blank sample) and at 0.5, 1.0, 1.5, 2.0, 2.5, 4.0, 6.0 hours after dosing.

The concerations of ciprofloxacin in serum were determined by an HPLC method devekoped by Gladys(1); column: C18 , mobil phase: KH2PO4 buffer (pH= 2.6) + acetoniti (68-32), flow rate: 1 ml/min and a detor set at 280 nm. was used. Various pharmacokinetic parameters for drug were calculated by using a computer software developed in our laboratory. 

Results:  Using HPLC method of Gladys (1) the concentrations of ciprofloxacin in various times determined and various pharmacokinetics parameters are calculated. These values are persened in table as arithmetic means((se).

[image: image83.wmf] 


Conclusions: 1) HPLC is  the method of choice for detemination of Ciprpfloxacin in the serum. It allow highly specific measurement of low concentrations in serum. Based on these concentrations, the various pharmacokinetics prameters can be calculated. From these parameters and MIC50 value of  2 µg/mL (2). The dose of Ciprofloxcine can be estimated in an individual.

Reference:

1- Gladys M.: J. Lig. Chromatogr. 282, 263- 267,  (11992). 

2- Rastegar Lari, A., Nikui R., Mousavi S. M., :J. Clin. Micro. & Inf. 3 (suppl. 2) 216- 217 (1997).
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Antibacterial Photodynamic Inactivation of Multi-resistant Staphylococci Strains.
MAISCH T1, BOSL C1, SZEIMIES R-M1, LOVE B2, ABELS C1
1University Hospital of Regensburg, Germany, 2 Destiny Pharma, Brighton, UK.
Background: The formation and spread of methicillin resistant Staphylococcus aureus (MRSA) is favoured by the absence of hygienic measures to prevent the spread in hospital settings as well as the frequent use of antibiotics. A new approach to treat microbial infections of the skin uses light in combination with a photosensitizer (PS) to induce a phototoxic reaction similar as in photodynamic therapy for skin cancer. Therefore, it is important to define appropriate PS to inactivate bacteria without harming the surrounding tissue in vivo. 

Methods: Different concentrations (0-100µM) of two porphyrin-based PS as well as different incubation times (5min, 1h and 4h) were used first to determine phototoxicity against two MRSA strains, one methicillin-resistant Staphylococcus epidermidis (MRSE), one methicillin-sensitive Staphylococcus aureus (MSSA) and primary keratinocytes and dermal fibroblasts. Immediately after illumination ((em= 380-480nm; 15.2mWcm-2; 13.7Jcm-2, 15min) antibacterial activity was determined using the colony forming unit assay (CFU). Mitochondrial activity of eukaryotic cells was analysed to determine cell viability upon illumination. 

Results: Incubation with 0.005 µM of PS2 and PS3, followed by illumination, yielded a >3-log10 decrease of viable cell number (≥ 99.9%) of all staphylococci examined. At 0.005 µM, PS2 and PS3 demonstrated no toxicity towards keratinocytes and fibroblasts. Cell killing of the PS was reduced in the presence of sodium azide by an increase of the cell viability, whereas the addition of D2O revealed a dramatic decrease of the cell viability indicating that phototoxicity follows the photo-oxidation type II mechanism via singlet oxygen. 

Conclusions: 1) PS2 and PS3 demonstrate a high degree of antibacterial potency against gram positive bacteria. 2) The antibacterial efficacy of these novel drugs is independent of the antibiotic resistance pattern of the staphylococci examined. 3) PS2 and PS3 demonstrate for the first time a therapeutic window in vitro to kill multi-resistant staphylococci strains by antibacterial photodynamic inactivation using nanomolar concentrations without a significant damage to eukaryotic cells
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The Effect of Phorbol Ester in a Wide Range of Concentration on the Membranes of Ehrlich Ascite Carcinoma Cells in vitro.
MAL’TSEVA EL, Pynzar EI, Pal’mina NP
Institute of Biochemical Physics, Russian Academy of  Sciences, Moscow, Russia.

Background: A phorbol ester – 12-0-tetradecanoyl-13-acetate (TPA) is a tumor promoter and modulator of the second messenger systems. In the present work we investigated the effect of TPA on lipid peroxidation (LPO) and viscosity of tumor membranes compared with normal ones in vitro. Methods: The microsomal membranes isolated from liver and Ehrlich ascite carcinoma (EAC) cells (on 7-8th days of EAC growth in mice) were treated by TPA at the concentration range 10-3 - 10-18 mol/l in vitro. ESR-technique - computerized spectrometer Brucker 200D and spin-probe method, in particular, has been applied to study membrane lipid viscosity. 5- and 16-doxyl stearates (DS) localized in surface (~8A0) and depth (~20A0) of lipid bilayer correspondingly were used as spin-probes and a number of structural parameters have been calculated: microviscosity value (rotation correlation time -Tc of 16-DS), order parameter of 5-DC (S) and others.  LPO level was estimated by content of dienic conjugates (DC) determined at 232-234 nm in UV region on Beckman automatic spectrometer DU-50. Results: Tc of 16-DS in tumor membranes treated by TPA fluctuates relatively control level (untreated membranes) within interval of TPA from 10-3 to 10-18 mol/l and ultra low doses. The most significant changes of structural–sensitive parameters have been observed at concentration of TPA below 10-16 mol/l. The changes of S (5-DS) depending on TPA concentration are characterized by “mirror” symmetry with axis at 10-14 mol/l of TPA, dividing the range of ultra low doses. In normal liver cells values of Tc and S increase relatively control level (untreated membranes). DC content in tumor membranes has been found to fluctuate increasing or decreasing LPO activation within 10-4-10-16 mol/l TPA. In liver cell membranes (normal) DC content increases relatively control with maximum at 10-9-10-11 mol/l TPA. Conclusions: 1) TPA induces the “waves” of changes in LPO and viscosity parameters in EAC membranes, but not in normal ones. 2) The effect of ultra low concentration of TPA has been found. 3) EAC membranes are more sensitive to TPA than normal ones.
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Interest of Fluorine-19 Nuclear Magnetic Resonance (19F NMR) to Detect, Identify and Quantify New Metabolites of Fluorinated Antifungal and Anticancer Drugs in Humans.
MALET-MARTINO M, MARTINO R, GILARD V, DESMOULIN F
Biomedical NMR Group, SPCMIB Laboratory, Paul Sabatier University, Toulouse, France.

19F NMR spectroscopy provides a highly specific tool for identifying fluorine-containing drugs and their metabolites in biological media. Our studies focused on the application of 19F NMR to complete the metabolism of the antifungal fluorocytosine (FC) and the anticancer fluorouracil (FU) and capecitabine (CAP) in humans. The new metabolites found with 19F NMR are underlined. FC: Unchanged FC was the major compound detected in urine and plasma. FU was detected in plasma only, whereas all the classical FU catabolites (-fluoro--ureidopropionic acid (FUPA), -fluoro--alanine (FBAL), 5,6-dihydro-5-fluorouracil (FUH2), and fluoride ion (F-)) were identified in urine. Two other compounds were found: 5-fluoro-6-hydroxycytosine (OHFC) in urine and plasma, and a glucuroconjugate of FC identified as the O2--glucuronide of FC was present in plasma, urine and CSF; it was the first glucuronide of a fluoropyrimidine drug detected in humans. We also showed a direct relationship between FU catabolites and the number of intestinal enterobacillary colonies. The percentage of FUPA+FBAL+F- was found to be extremely low (<0.6% of total excreted dose) when the number of enterobacillary colonies was low (<103), but considerably higher (3.5 to 8.8%) when such colonies were under reconstitution or within the normal range (105 to 108). FU: 19F NMR studies of biological fluids have furthered understanding of the catabolism of FU. FU, FUH2, FUPA, FBAL, N-carboxy--fluoro--alanine (CFBAL; resulting from the N-carboxylation of FBAL in presence of bicarbonate ion) and F- were detected in plasma and urine. Conjugates of FBAL with cholic, chenodeoxycholic, and deoxycholic acids were identified in bile as the major biliary metabolites. The cardiotoxic compounds, fluoroacetate (FAC) and 2-fluoro-3-hydroxypropanoic acid (FHPA), were detected in urine. CAP: CAP is an oral prodrug converted to FU through a cascade of three enzymes leading first to 5’-deoxy-5-fluorocytidine (5’DFCR), then 5’-deoxy-5-fluorouridine (5’DFUR) and finally FU. CAP, 5’DFCR, 5’DFUR, FU, FUH2, FUPA, FBAL, F-, FHPA and FAC were detected in urine as well as two metabolites coming from 5’DFCR, FC and OHFC. Conclusion: These data emphasize the high analytical potential of 19F NMR.
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Determination of PK/PD Parameters Correlating With In Vivo Efficacy of RBx 7644 In Neutropenic Murine Thigh Infection Model.
SUNITA MALHOTRA, T. BHADAURIYA, E.P.MADHVI RAO, SONALI KAKKAR, J.K.PALIWAL A.RATTAN

Ranbaxy Research Laboratories, Gurgaon, Haryana, India.

Background: RBx 7644 is a new Oxazolidinone with potent activity against Gram positive cocci, including drug resistant strains. The present study was designed to investigate the relevant parameter predictive of in vivo efficacy of RBx 7644. Material and Methods: Neutropenic murine thigh infection model was used to determine the PK/PD parameter correlating with in vivo efficacy. Mice were infected with 106 CFU/thigh with MRSA 562. Mice were treated for 24 hours with RBx 7644 in a dose range of 3.12 to 400 mg/kg BW for 24 hours fractionated into 1, 2, 4 or 8 doses. At the end of 24 hours of infection, all mice were sacrificed, thighs homogenized and CFU/thigh determined. Plasma levels of RBx 7644 were measured in mice after oral dosing of 6.25 to 125 mg/kg by LC-MS-MS. PK/PD parameters were calculated from MIC of infecting strain and PK indices. Non-linear regression analysis was used to determine the PK/PD parameter predictive of efficacy. Results: T>MIC emerged as the parameter most closely associated with efficacy (R2 = 0.94) while AUC/MIC also appeared to be relevant (R2 = 0.90) but Cmax/MIC (R2 = 0.77) did not appear to be significantly associated with efficacy. Conclusions: Time > MIC is the PK/PD parameter most closely predictive of efficacy of RBx 7644.
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SINGLE AGENT ONE DOSE THERAPY VERSUS MULTIPLE AGENT POLYTHERAPY FOR PROPHYLAXIS IN MINILAPAROTOMY HYSTERECTOMY: OUR EXPERIENCE.
MONIKA MALHOTRA ,JB SHARMA, R.ARORA, S BATRA
Department of Obstetrics and Gynaecology, Maulana Azad Medical College, New Delhi, India.

Background: Hysterectomy is a common operation with almost 20 percent women needing it in their lifetime. Traditionally abdominal hysterectomy is performed for most benign and malignant gynaecological conditions while vaginal hysterectomy is performed for prolapse cases. Laparoscopic assisted vaginal hysterectomy, nondescent vaginal hysterectomy are more often performed these days with the advantage of short hospital stay and minimum post operative complications. 

Methods; We performed minilaparotomy hysterectomy operation ( incision< 6cm) in 100 cases needing hysterectomy for benign gynaecological conditions. Forty women were given single dose of 1.2 gm coamoxyclav ( Augmentin), 40 high risk women were given 3 doses of 1.2 gm coamoxyclav each while another 20 women were given 7 days therapy of 500 mg ampicillin , 60 mg intramuscularly 8hourly gentamycin and 400 mg thrice a day of metronidazole. Perioperative and post operative outcome was measured in all the cases.

Results: The mean age was 41.9 years, mean parity was 3.02, mean weight was 58.37 kg in the patients. All women were similar in these parameters. Mean blood loss was 220 ml, 240 ml and 230 ml respectively in the three groups. Mean operative time was 42 minutes, 46 minutes and 48 minutes respectively in the three groups. Post operatively fever was seen in 2 cases, 3 cases and 1 case respectively, paralytic ileus in 1 case each in the three groups, urinary infection in 2,2 and 1 case respectively  while wound infection was seen in 1,1 and 0 case respectively in the three groups. None of the patients required  relaparotomy or restitching. Mean hospital stay was 3.1 day, 3.2 day and 3.2 days respectively in the three groups. Mean day of mobility, starting oral diet was similar in the three groups. All the three regimens were equally good for minilaparotomy hysterectomy cases and either can be used

Conclusion: Single agent one dose therapy was equally good for periopersative outcome in minilaparotomy hysterectomy cases as multiagent polytherapy and is recommended to cut costs and to prevent emergence of resistant microorganisms.
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Location, Orientation and Dynamics of Fluorescent Dyes in Lipid Bilayer Membranes.
Krishna MMG1,2, Periasamy N1
1Tata Institute of Fundamental Research, Mumbai, India; 2University of Pennsylvania School of Medicine, Philadelphia, USA.

Background: All living cells and many organelles inside the cell are enclosed by membranes. Changes in fluorescence parameters such as intensity, lifetime or polarization of organic dyes are commonly employed to probe the biomembranes. For an understanding of the molecular mechanism for the change in the fluorescence parameters and also for selecting a right dye for the right purpose, identification of solubilization sites for the dye in the membrane and its local structure (site of solubilization, surface vs. core, and orientation with respect to the interface) is a prerequisite. 

Method: Here we demonstrate that using the effects of aqueous viscosity and refractive index on the fluorescence lifetimes, one can determine the location and orientation of fluorescent probes in a membrane. 

Results & Conclusions: The sites of solubilization of fifteen commonly used dyes were identified as either in the core, interface or surface regions of the bilayer. In general, fluorescent dyes are not solubilized at a single site in the membrane. The orientational distribution of an oriented dye molecule in the core of the bilayer is bimodal with the two populations oriented parallel and perpendicular to the membrane normal. The surface to core populations and the fractions of the two populations in the bimodal orientational distribution in the core depend on the nature of the alkyl chain of the lipid. Multiexponential fluorescence anisotropy decays are in general consistent with the multiple locations of dyes in the membrane. Rotational correlation times were used to calculate the viscosity of the bilayer at the site of solubilization.
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AN APPROACH TO ASSESS HAZARD OF CHEMICAL MIXTURES IN A QUALITATIVE AND QUANTITATIVE MANNER USING EXPERIMENTAL ANIMALS AND DEFINITE DOSES.

SAMEEH A. MANSOUR

Pesticide Chemistry Department, National Research Centre, Dokki, Cairo, Egypt.
Exposure to more than one chemical compound on the same day is common in our real life. This can be freely said about pollutants; e.g. pesticides which can enter human body through food, air, and water, as well as due to pesticide-related occupational work. Some patients can also take more than one drug or a mixture of drugs. The exposure effect of a chemical mixture cannot be derived from the sum of the dose response of its individual constituents, when tested singly. Therefore, assessment of the potential health hazards of chemical mixtures is being a subject of a major current concern to both scientific and regulatory communities.     The present study concerns with an approach for estimating the joint action of pesticide mixtures based on biochemical alterations in the sera of pesticide-exposed animals (rats); using what so-called "Mansour Formula". The application of this formula leads to characterize interaction types into: potentiation, antagonism, additive, and no observed effect. Within each interaction type, different mixtures can be compared in a quantitative sense.  Out of 84 tested insecticide mixtures, 67% interacted antagonistically towards aminotransferases (AST & ALT), alkaline phosphatase (ALP), cholesterol, creatinine, urea and acetyl cholinesterase (AChE). Only, 7% of the total number showed potentiation effects, and the rest (26%) induced additive effects towards the measured parameters.     The study highlights an approach that may be useful, at least, for preliminary evaluation of the joint action of chemical mixture's toxicity.
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Could FGF-1 be a “magic bullet”? A very preliminary studies in vitro.
MARCINKOWSKA E, SUPERAT K.
Institute of Biochemistry and Molecular Biology, University of Wroclaw, Poland.
Background: Delivery of anticancer chemotherapeuticals to tumor cells creates many problems due to pronounced systemic side effects. Targeted delivery using specific monoclonal antibodies has been postulated in past, however monoclonal antibodies very often produce immune response in human organism. Chimeric and humanized antibodies have some advantage over monoclonals, but still some side effects can be observed. Thus we postulate that some growth factors of human origin can be used for targeting drugs to tumor cells overexpressing growth factor receptors. One possible approach is to use biotynylated growth factors linked to avidin/streptavidin-coated liposomes. Methods: We have used FGF-1, as a prototype growth factor, that can be easily produced as a recombinant protein, modified, and in modified version delivered to the nuclei of target cells. FGF-1 was expressed in E.coli, purified and biotynylated. Binding of FGF-1 and biotynylated FGF-1 to FGFR was confirmed by activation of the receptor. Biological activity of modified growth factor was monitored by DNA synthesis and in cell proliferation assays. And furthermore, the ability of biotynylated FGF-1 to cross the cell membrane and to reach the cell nucleus was studied in cell fractionation experiments. Results: Purity of our recombinant FGF was confirmed by SDS-PAGE. Successful biotynylation was demonstrated in Western blot using streptavidine-HRP conjugate and Enhanced Chemiluminescence system. Comparison of FGFR activation in NIH/3T3 cells by FGF-1 and by its biotynylated form was performed by detection of activated erk1,2 kinases inside cells and these experiments have shown that both growth factors activate receptors with similar potency. Ability of our growth factors to induce proliferation of NIH/3T3 cells was monitored by DNA synthesis and in MTT assays, and the results have shown a slightly reduced activity of biotynylated FGF-1. Furthermore the cells treated by both growth factors were fractionated, and the presence of biotynylated FGF-1 inside cells was confirmed in Western blot. Conclusions: Our results show that biotynylated FGF-1 cannot only bind to its receptors in target cells, but also it can cross the barrier of the cell membrane. These preliminary results suggest that it can serve as a carrier for drugs encapsulated in avidin/streptavidin-coated liposomes.
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Loss of fitness in vitro and in vivo associated with multiple mutations to fluoroquinolone resistance in Escherichia coli.
Marcusson LL1, Komp Lindgren P1, Sandvang D2, Frimodt-Møller N2, Hughes D1
1)Department of Cell and Molecular Biology, Microbiology Programme, Uppsala University, Uppsala, Sweden. 2)Statens Serum Institute, Copenhagen, Denmark.

Background: Resistance to fluoroquinolones (used to treat urinary tract infections caused by E. coli) requires multiple mutations affecting gyrase, topoisomerase IV, and AcrAB-TolC-mediated efflux. We asked whether resistant isolates suffer a fitness cost in vitro and in vivo associated with the accumulation of mutations.

Methods: An antibiotic sensitive UTI isolate Nu14 (designated w.t.) was subjected to norfloxacin selections to generate two lines of resistant strains. Line1, carried up to three sequentially acquired resistance mutations, while Line2 carried up to four mutations. The mutations in Line1, in order of acquisition, are in gyrA – parE – gyrA, and in Line2 are gyrA – parE – marR – gyrA. MIC increases with the acquisition of each mutation. Each strain was competed against the parental Nu14 in vitro (in urine) and in vivo (mouse UTI model). In mice, an equal mixture of two strains was inoculated into the urethra of 5 mice. Urine was collected day 1 and day 3. Mice were sacrificed day 3 and the bladder removed and homogenized. A competition index (C.I) was calculated as the ratio of mutant/w.t. in bladder.

Result: For Line1 strains competition in vitro and in vivo revealed a loss of fitness after the second mutation but partial compensation with acquisition of the third mutation. For Line2 strains in vitro, there was an increased loss of fitness with each additional mutation. However, in vivo, the acquisition of the fourth mutation partially compensated for the loss of fitness associated with the third mutation.

Conclusion: Our competition experiments suggest that fluoroquinolone-resistance mutations are associated with loss of fitness. However, fitness in vitro does not accurately predict loss of fitness in an in vivo mouse UTI model. This raises the question of whether resistance to fluoroquinolones in clinical situations is associated with the selection of fitness compensating mutations.
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The influence of local infusion of fusidic acid in the development of septic complications after lung resections.
MARKOGIANNAKIS A1, SFYRIDIS P2, BALTAYIANNIS N2, TSAKRIS A1, HATZIMICHALIS A2
1Faculty of Nursing, University of Athens, Greece; 2Metaxa Cancer Hospital, Piraeus, Greece.

Background. The purpose of the present study was the documentation of the efficacy of local infusion of fusidic acid in the prevention of post surgical microbial complications after various types of thoracic surgery as well as in the treatment of patients with bronchopulmonary fistula (bf). 

Methods. In this cross-sectional study were included 504 consecutive patients with malignant lung disease that underwent to elective pneumonectomy, lobectomy or to other type of thoracotomy, during a six-year period (April 1998- May 2004). There were two periods. During the period A (April 1998- May 2001) 298 patients were included. No local infusion of antibiotic was occurred, while to all patients was administered for chemoprophylaxis IV cefuroxime. During the period B (June 2001- May 2004) 206 patients were included and they were additionally treated with fusidic acid, irrigated with local infusion into the pleural space, for the prevention of postoperative microbial etiology complications. The administered once daily doses of fusidic acid, before the closure of the incision, were: 6 g in pneumonectomy, 5 g in bilobectomy, 3 g in lobectomy, while to patients with diabetes mellitus or to those with previous preoperative actinotherapy the dose in any case was 10 g. Furthermore, for the treatment of bf after the resection, 2 g of fusidic acid for 15 days was obliterated in the pleural space.  

Results. During the period A, 17 cases of postsurgical empyema (pe) were observed, of which 14 presented bf. During the period B, two cases of empyema were found (one have presented bf), which have well responded to the local infusion of fusidic acid. The isolated microorganisms from the patients with pe were: Staphylococcus aureus  (Ν=7), Streptococcus pneumoniae (Ν=5) and Streptococcus pyogenes (N=4), Haemophilus influenzae (Ν=3), S. epidermidis (Ν=2), Bacteroides fragilis (N=2), Pseudomonas aeruginosa (N=2), Enterobacter cloacae (N=1).

Conclusions. A significant reduction in the number of cases of pe have been observed during period B of the study, after the adoption of local infusion of fusidic acid. Also, during this period, the two cases of pe were successfully treated. Most of the complicated cases were due to gram-positive microorganisms that usually were sensitive to fusidic acid.
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Effect of Helicobacter Pylori (HP) Eradication in the Clinical Course of Recurrent Aphthous Stomatitis (RAS).

MARKOPOULOS AK

Aristotle University of Thessaloniki, Dept.of Oral Medicine and Maxillofacial Pathology, Thessaloniki, Greece.
Background: HP is a microaerophilic, Gram-negative bacterium, which causes chronic active gastritis and plays a primary role in the pathogenesis of both gastric and duodenal ulcer.   The data regarding the potential relationship between RAS and HP infection are limited and conflicting.  The investigation of any association between HP eradication treatment and the clinical course of RAS   is very important both for the elucidation of RAS etiopathogenesis as well as for its treatment.

Methods:  48 patients with RAS were included in the study.  26 were women and 22 men, of average age 41.3+2.44.    Thirty-four out of these 48 patients were HP positive and the rest 14 who were negative were used as a control group.

The diagnosis of HP infection was based on the detection of specific IgG, and IgA antibodies using the Elisa technique in the serum and the saliva of the patients.

In all HP carriers an eradication therapy was administered. After a two month period the patients were checked for HP status, using 13C-UBT. The follow up period was 6-12 months following the eradication therapy.

Results:  At entry patients with HP infection suffered from more severe symptoms   compared with HP negative patients (p<0.05).  After the administration of HP eradication therapy, patients who had become negative showed a remarkable improvement (62.5%) with reference to recurrence of RAS as well as to symptom intensity.  In 29.2% of patients symptoms had disappeared and in 33.3% of patients there was a decrease in both the frequency of recurrence and the intensity of symptoms.

After the eradication treatment, the periods between recurrence of RAS in patients who had become negative were statistically significantly longer compared to those before treatment (p<0.001). Another important observation was that patients who became negative after eradication therapy were of comparable clinical status with those who were HP negative from the beginning of the study (p>0.05).

Conclusions: These findings support the concept of a potential association between RAS and HP.
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Combined Immunomodulating Effects of BCG and Lentinan after Intranasal Application in Guinea Pigs.
DRANDARSKA I1, KUSSOVSKI V2,  NIKOLAEVA S1, MARKOVA N2
1 NCIPD, 26 Y.Sakazov Blvd., 1504 Sofia, Bulgaria

2 Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria.
Background: The ability of a Shiitake (Lentinus edodes) medical mushroom-derived bioactive polymer Lentinan (Ajinomoto, Japan) to modulate the immune response makes it a perspective candidate for combination therapy with BCG, or as adjunct for BCG vaccination, especially in high-risk individuals.

Methods: We studied the immune-potential effectiveness of combined subsequent intranasal application of Lentinan (at a dose of 1mg/kg, three times at 2 days intervals) and BCG (strain Sofia SL-222 at a dose of 10x108 CFU, one time) in guinea pigs. Samples of broncho-alveolar lavage fluid, as well as tissue fragments of lungs, spleens, livers and  lymph nodes were obtained from four groups (1combined treatment with Lentinan and BCG; 2only with Lentinan; 3only with BCG; 4control with saline)  of animals at different intervals – 1, 14 and 45 days after last treatment and were evaluated by several parameters (establishing the number, H2O2 and nitrite production, and killing ability against Mycobacterium tuberculosis and Staphylococcus aureus of alveolar macrophages; spleen index and histomorphological observations). 

Results: Our attention was focused both on local effects in lungs, and systematically effects in reticuloendothelial system. It was found that combination of BCG with Lentinan induced high level of alveolar macrophage activation, which was maintained in contrast to other experimental groups during all intervals (from first to 45th day) of the observed period, increasing hyperplasia and blasttransformation of lymph nodes follicules on all terms of examination.  

Conclusions:  Pre-treatment with Lentinan enhanced the local immune properties of BCG in lung and reduced the generalised side effects.
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Receptor-Mediated Endocytosis: A Pathway for Drug Delivery and a Target for Drug Design.
V MARSHANSKY
Program in Membrane Biology, MGH, Department of Medicine, Harvard Medical School, Boston, MA, USA.
The process of vesicular trafficking is of essential importance in physiology and medicine. This process is responsible for many cellular functions including receptor-mediated endocytosis (RME) and the degradation of extracellular proteins, nutrients and microorganisms. Acidification of endosomal and lysosomal compartments is driven by V-ATPase. This acidification is crucial for RME, lysosomal function and entry of viruses into eukaryotic cells. In addition, the food vacuole of parasites is also acidified by V-ATPase and disruption of vacuolar acidification causes parasite death. Finally, the pathophysiological importance of V-ATPases to HIV infection, tumor metastasis, osteoporosis and some renal disorders (1,2) has been recently appreciated. 

Kidney proximal tubule (PT) epithelial cells have an extensive apical megalin/cubilin-mediated endocytotic machinery that is critical for the reabsorption and degradation of filtered proteins. The V-ATPase is also responsible for acidification of PT endosomes and lysosomes, thus regulating the function of the megalin/cubilin-mediated endocytosis pathway. We recently proposed that the V-ATPase has a novel important function (2,3). Our experimental evidence demonstrate, that the V-ATPase not only acidifies organelles, but is also a pH-sensor that mediates the molecular crosstalk between cytosolic proteins and the acidic intraendosomal lumen; an essential process in the regulation of vesicular trafficking. Aminoglycoside antibiotics are widely used in the treatment and prevention of Gram-negative bacterial infections. However, a major clinical complication is aminoglycoside-induced nephrotoxicity. Recent studies suggest that the aminoglycoside gentamicin is reabsorbed via the megalin/cubilin-mediated pathway and thus its accumulation in PT could depend upon endosomal acidification. In conclusion, RME is both an important pathway for specific drug delivery as well as a target for selective drug design. In particular, V-ATPases are immerging as potential targets for rational drug design to treat a wide variety of human diseases. 

1. Marshansky V. et al.  – Current Opinion Nephrology Hypertension 11, 527-537 (2002)  

2. Brown D. & Marshansky V.–In:”Handbook of ATPases” (Eds. M. Futai et al.) Wiley-VCH, 413-442 (2004)

3. Hurtado-Lorenzo A. et al. – Mol. Biol. Cell 14, 237a (2003)
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Intracellular Targeting of 10B compounds  (10BSH) to Solid Tumors by Transferrin-Pegylated Liposomes (TF-PEG-LP), for Boron Neutron-Capture Therapy (BNCT).
Maruyama K1, Kasaoka S1, Takizawa T1, Suzuki R1, Utoguchi N1, Yanagie H2, Shinohara A3, Ono K4
1Teikyo University, Kanagawa, Japan; 2University of Tokyo, Tokyo, Japan; 3Juntendo University, Tokyo, Japan; 4Kyoto University, Kyoto, Japan.

Background: The successful treatment of cancer by BNCT requires the selective delivery of relatively high concentration of 10B compounds to malignant tumor cells and tumor tissue. TF-PEG-LP have selective delivery and cell-entry properties in vivo. This study focuses on a new tumor-targeting drug delivery system for BNCT that uses small (< 200 nm), 10B-encapsulating, TF-PEG-LP.  Methods: Mercapto undecahydrododecaborate (BSH) uses as 10B compounds. TF-PEG-LP was prepared from DSPC, CH, DSPE-PEG and DSPE-PEG-COOH (2:1:0.11:0.021, m/m), and each liposome bears approximately 20 TF molecules conjugated via the carboxyl residue. TF-PEG-LP encapsulating BSH were prepared and their tissue distributions in Colon 26 tumor-bearing mice after i.v. injection were compared with those of bare liposomes and free BSH.  On the basis of the findings in the biodistribution studies, we selected a suitable dosage of BSH and a time point for thermal neutron irradiation for successful BNCT.   We then examined the antitumor activities of liposomal BSH in combination with thermal neutron irradiation in Colon 26 tumor-bearing mice.   Results: TF-PEG-LP maintained a high 10B level in the tumor for at least 72 hours after injection.  This high retention of 10B in tumor tissue indicates that binding and concomitant cellular uptake of the extravasated TF-PEG-LP occurs by TF receptor and receptor-mediated endocytosis, respectively.   On the other hand, the plasma level of 10B decreased, resulting in a tumor/plasma ratio of 6.0 at 72 hours after injection.   Therefore, over 72 hours after injection was selected as the time point of BNCT treatment.   Administration of BSH-encapsulating TF-PEG-LP and irradiation with 2 x 1012 neutrons/cm2 for 37 min produced tumor growth suppression and improved long-term survival compared with free BSH.   Conclusions: Intravenous injection of TF-PEG-LP can increase the tumor retention of 10B atoms, which were introduced by receptor-mediated endocytosis of liposomes after binding, causing tumor growth suppression in vivo upon thermal neutron irradiation. These results suggest that TF-PEG-LP is useful as an intracellular targeting carrier for BNCT.
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Effect of Antimicrobial Agents on the Expression of E. coli 0157:H7 Genes Encoding the Shiga-like Toxins.
Ghassan M. Matar*, Elias Rahal, M.S. and Ali Kanbar, M.D.
Department of Microbiology and Immunology, Faculty of Medicine, American University of Beirut, Beirut, Lebanon.

We assessed the in vitro effect of rifampicin and gentamicin at both the minimal inhibitory concentration (MIC) and the minimal bactericidal concentration (MBC) on the expression of shiga-like toxins (SLT I and SLT II) in 7 E.coli O157:H7 strains obtained from USA outbreaks. DNA extraction and PCR-based detection of stx1 and stx2 genes, encoding respectively SLT I and SLT II, were done on all strains.RNA extraction and RT-PCR of stx1 and stx2 genes were done on the same strains incubated at 37ºC for 18hrs with and without rifampicin at its MIC of 4 μg/ml.RT-PCR was also done on the same strains incubated with rifampicin at its MIC for 18 hours followed by a 4 hour incubation with rifampicin at its MBC value (32 μg/ml).Toxins release were detected using the VTEC-RPLA “SEIKEN” kit in the presence and absence of rifampicin or gentamicin at their MIC values. Subsequently, toxin release were measured when E.coli strains were incubated separately initially with rifampicin or gentamicin at their MIC of 4 μg/ml for 18 hours followed by a 4 hour incubation at the MBC (rifampicin:32 ug/ml or gentamicin: 8 ug/ml). Control strains incubated directly with rifampicin or gentamicin at their MBC values (32 and 8 μg/ml, respectively) were also done. Our data have shown that rifampicin at its MIC  inhibited the transcription of the genes encoding the shiga-like toxins I and II as shown by a negative RT-PCR of stx1 and stx2. Strains incubated with the MIC of rifampicin followed by incubation with the MBC showed similar transcription inhibition profiles. Control strains incubated directly with the MBC of rifampicin showed a positive RT-PCR. Toxin release was also shown to be decreased when the strains were incubated with the MIC of rifampicin (12 fold decrease for SLT I and 16 fold decrease for SLT II) or that of gentamicin (8 fold decrease for SLT I and II). Similar results were obtained when the strains were incubated first at the MIC of the drug and subsequently at its MBC. However, when the strains were incubated directly with the antibiotic (rifampicin or gentamicin) at its MBC, no decrease in the level of toxins released was detected.These results may denote a possible use of these antibiotics in the treatment of E.coli O157:H7 infections. Additional studies are underway to assess the process in vivo.
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Anti-angiogenic activity of vitamin B6.
KIMINORI MATSUBARA1, REIKO AKAGI1, MASAHARU MORI1, NORIHISA KATO2
1Okayama Prefectural University, Okayama, Japan; 2Hiroshima University, Hiroshima, Japan.
Background: Increased angiogenesis is known to accelerate tumor growth and metastasis. Thus, angiogenesis inhibitors have been extensively studied, targeting tumor treatment. Recent studies on epidemiological research and animal experiment show that consumption of moderate doses of vitamin B6 lowers the risk of colon cancer. As the anti-tumor mechanisms of vitamin B6, we have revealed that vitamin B6 has anti-angiogenic activity. Furthermore, recent evidence shows that circulating endothelial progenitor cells (EPCs) participate in tumor-induced neovascularization. Thus, it is of interest whether vitamin B6 affects vascular formation of EPCs. We have examined the effect of vitamin B6, not only on ex vivo and in vitro angiogenesis, but also on vasculogenesis in embryoid bodies (EBs) derived from mouse embryonic stem (ES) cells. Methods: Rat aortic rings and human umbilical vein endothelial cells (HUVECs) were used as ex vivo and in vitro angiogenesis model, respectively. The effect of vitamin B6 on vasculogenesis in EBs derived mouse ES cells was also examined. Results: Pyridoxal 5’-phosphate (PLP) and pyridoxal (PL) suppressed angiogenesis in a rat aortic assay and HUVEC proliferation (more than 50 M), while pyridoxine (PN) and pyridoxamine (PM) had no effect in either assays. On the other hand, PLP and PL had no effect on HUVEC tube formation on reconstituted basement membrane. In EB model, vascular-like network consisting of flk-1+ cells was observed under the control condition, suggesting that EPCs participated in vasculogenesis. PLP and PL suppressed vasculogenesis in EB model. Interestingly PM exhibited inhibitory effect in this model, although it had no effect in ex vivo and in vitro angiogenesis models. Conclusion: 1) As anti-angiogenic activity of vitamin B6 has been demonstrated in angiogenesis models, vitamin B6 would exert anti-tumor effect at least in part through suppressing angiogenesis. 2) PLP, PL and PM could suppress vasculogenesis from EPCs.
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Intermolecular Interactions of Functional Dyes in the Solid State  – Color Polymorphism in Fluorescent Pyazine Dyes –
MATSUMOTO S1, UCHIDA Y1, YANAGITA M2
1Yokohama National University, Yokohama, Japan; 2Nippon Soda Co., Ltd., Chiba, Japan.
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Background: The understanding of dye properties in the solid state has been increasingly recognized as an important subject because of recent remarkable developments in the applications of functional dyes for opto-electronical materials. Thus the electronic states of dyes in the solid state have been intensively studied from the viewpoint of intermolecular interactions based on crystal structure. In this presentation, after a brief review on intermolecular interactions of functional dyes in the solid state, recent research progress in fluorescent pyrazine dyes will be reported. 2,5-Diamino-3,6-dicyanopyrazine dyes have been investigated as a novel fluorescent dye which can be applied to opto-electronical materials such as an emitter for organic electroluminescent devices. They are also known to have several crystal polymorphs with different colors (generally, yellow, orange and red) depending on the substituents on the amino groups. The correlation between electronic states and intermolecular interactions is reported for several polymorphs of some 2,5-diamino-3,6-dicyanopyrazine dyes. Methods: The structure analysis of the polymorphs was carried out by a Rigaku R-axis Rapid diffractometer and the Crystal Structure program package. The electronic states were calculated by semi-empirical molecular orbital (MO) methods in the CAChe program package.

Results: The conformation of molecules in their crystals was found to depend on not the substituent but the color of crystals. The amino nitrogens in the red and orange phases have a trigonal planar geometry; whereas the tetrahedral conformation of the amino groups was found in the yellow phase. MO calculations showed that this structural feature can be correlated with the electronic states of a molecule in crystals. On the other hand, the exciton interaction was found to be insignificant. Therefore the color difference was attributed to the change in molecular orbitals due to the conformational change of molecules by crystallization.
Conclusions: 1) The color difference of polymorphs in 2,5-diamino-3,6-dicyanopyrazine dyes is mainly caused by molecular deformation in the solid state.
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Antimicrobial activities of various antimicrobials against various types of Extended-spectrum β-lactamase (ESBL) in Escherichia coli in Japan.
MATSUMOTO T, MURATANI T, YAMADA Y, and TAKAHASHI K
University of Occupational and Environmental Health, Kitakyushu, Japan.

Background: Up to 1998, ESBL producing isolates had rarely isolated in Japan. But now ESBL producing isolates have been increasing at clinical situation. We investigated the antimicrobial activities of 42 antimicrobial agents against 143 Escherichia coli isolates identified structural gene of extended-spectrum β-lactamase.
Methods: The 143 isolates were isolated from 133 patients visited 31 hospitals in northern Kyushu and Yamaguchi areas in Japan. The items of ESBL type were UOE-2 (CTX-M-14) type 34, CTX-M-2 type 43, CTX-M-3 type 17, UOE-1 type (CTX-M-15) 24, CTX-M-12 type 3、SHV-12 type 20, and TEM type 2. 
Results: Against UOE-2 and CTX-M-2 ESBL producing isolates ceftazidime, cefepime, and aztreonam showed the comparatively low MIC, and against TEM and SHV type ESBL producing isolates cefotaxime, cefpirome, and cefepime showed the comparatively low MIC. Against all ESBL producing isolates, most of cephalosporins and penicillins showed high MIC, especially, the MIC of oral cephalosporins were higher than their breakpoint MICs.  The growth of all isolates were inhibited at 0.25μg/ml of meropenem and 0.5 μg/ml of imipenem.  Cephamycins, which have methoxy substitute at position 8, also have good activity against ESBL producing E. coli. Regarding agents combined with β-lactamase inhibitor, against CTX-M type ESBL producing isolates piperacillin/tazobactam showed good activity, against TEM and SHV type ESBL producing isolates cefoperazone/sulbactam showed good activity.  Regarding non-β-lactams, quinolones (ciprofloxacin, levofloxacin, and gatifloxacin), tetracycline, gentamicin, and cotrimoxazole showed less activity, in contrast minocycline and fosfomycin showed susceptible more than 75% against various types of ESBL producers except UOE-2 producers. Conclusions: In Japan, CTX-M type was most popular and ESBL producing organism was mainly E. coli. Early detection of ESBL producers and early performance of infection control are most important to prevent outbreak of ESBL producers.
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Monosaccharide Lipid A Analogues; Their Potencial as Magic Bullets to Enhance Host Innate Immunity against Microbial Infections.
MATSUURA M

Department of Infection and Immunity, Jichi Medical School, Tochigi, Japan.

Background: Bacterial lipopolysaccharide (LPS) has strong immunostimulatory activities.  The ability of LPS to stimulate early host defense against microbial infections is interesting for therapeutic application but the ability to stimulate later inflammatory response leading to tissue injury prevent it from beneficial application.  Based on the clarified chemical structure of lipid A, the active principle of LPS, various types of lipid A analogues can be chemically synthesized and they are available for studying structure-activity relationships.  Methods: Mouse macrophage line cells and peritoneal exudates cells were stimulated with lipid A analogues and tested their ability to induce pro-inflammatory cytokines.  Human cell lines and peripheral blood mononuclear cells were also used.  For protective experiments against microbial infections, mice were injected with the analogues before challenge of infective agents and survival of the mice observed.  For determination of pyrogenic activity, conventional rabbit fever test was used.

Results: The complete lipid A has di-glucosamine backbone with 2 phosphate groups and 6 acyl groups.  In the course of biological testings of various lipid A analogues, we found some monosaccharide lipid A analogues, composed with mono-glucosamine backbone with a phosphate group and acyl groups, which exhibit substantial activities to stimulate mouse cells for induction of pro-inflammatory cytokines.  Among these analogues, compounds possessing 3 acyl groups of C12 and C14 carbon chain lengths are the most active analogues.  Protective activity of these analogues against microbial infections was examined using mouse models and found significant protective activity against infections of Pseudomonas aeruginosa and murine cytomegalovirus.

Pyrogenic activity was measured as an indicator of harmful activity.  Minimum pyrogenic dose of the monosaccharide analogues was >1,000 ng, while that of complete lipid A was around 1 ng, indicating far less pyrogenicity of the analogues.  In spite of more structure-specificity of human cell response than mouse cell response for induction of pro-inflammatory cytokines, the monosaccharide analogues showed significant activity to human cells.
Conclusions: In monosaccharide lipid A analogues, there were some compounds which showed significant anti-microbial activity in mouse mode, very weak pyrogenicity and ability to stimulate pro-inflammatory response of human cells.  Such compounds are hopeful for safety application to anitinfective therapy.
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The c-kit mutation D816V induces differentiation and cluster formation in Ba/F3 cells and predicts the pathology and clinical course of indolent systemic mastocytosis.
Matthias Mayerhofer, Peter Valent
University of Vienna, Austria.

Background: The pathologic hallmark of systemic mastocytosis (SM) is accumulation and cluster formation of mast cells (MC) in hematopoietic tissues. The somatic c-kit mutation D816V is detectable in a majority of all SM patients independent of the proliferation-status of MC or subtype (indolent or aggressive) of disease. Methods: In an attempt to define the pathogenetic role of the c-kit mutation D816V in SM, we have established Ba/F3 cells with doxycycline-inducible expression of either wild type (wt) c-kit or c-kit D816V, designated Ton.kit-wt and Ton.kit-D816V, respectively. In addition, we correlated the presence of the c-kit mutation D816V with pathologic and clinical parameters in patients with SM. Results: KIT-D816V was found to be constitutively phosphorylated in Ton.kit-D816V cells in the absence of SCF, whereas Ton.kit-wt cells expressed activated KIT only after exposure to SCF. As determined by gene chip analyses, RT-PCR, and immunoassay, expression of c-kit D816V was found to provide a strong stimulus for differentiation in Ba/F3 cells towards the mast cell lineage including expression of histidine decarboxylase and histamine, MITF, mast cell protease 5, TNF-alpha, CD63, and IL-4R. In addition, expression of c-kit D816V led to cluster formation in Ba/F3 cells, but did not enhance their growth. Correspondingly, c-kit D816V was primarily detectable in microdissected MC obtained from dense compact MC-infiltrates in indolent SM, but not in diffusely spread MC in the SM patients examined. Conclusions: 1. our data point to a role for c-kit D816V in differentiation of mast cells and cluster formation. 2. by contrast, c-kit D816V may not act as a completely transforming oncogene. 3. the effects of c-kit D816V predict a relatively stable course of disease without rapid progression as is typically seen in patients with indolent systemic mastocytosis. 4. additional genetic hits may be required for transformation to aggressive mastocytosis or mast cell leukemia.
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EFFECTIVENESS OF ANTIINFECTIVES.
Ramona Mc Loughlin, Colm O’Morain
Adelaide & Meath Hospital, and Trinity College Dublin, Dublin.

H pylori is a  gram-negative, spiral-shaped bacterium, found in the gastric mucosa, and  is one of the most common infections of mankind. Infection usually occurs during childhood, and when left untreated results in lifelong colonization of the stomach.  H pylori infection, although initially often asymptomatic, carries a significant disease burden over time and is responsible for the majority of peptic ulcer disease, gastric atrophy and intestinal metaplasia, gastric cancer, gastric MALToma, and dyspepsia.  H pylori may be diagnosed non-invasively by means of a urea breath test or stool antigen test, or invasively by means of an endoscopy and biopsy for a rapid urease test, culture, or histological diagnosis.  Although mainly used as a research tool, the development of molecular methods of diagnosis has the potential to overcome problems in detecting H pylori.  

Consensus guidelines have drawn up a treatment package for H pylori that leads to overall eradication rates of 96-99%, in clinical trials.  This treatment packaged consists of first-line  triple therapy with the use of a proton pump inhibitor (PPI) b.d., amoxicillin 1 g b.d., and clarithromycin 500 mg b.d.  In the case of penicillin allergy metronidazole 500 mg b.d. is substituted for amoxicillin.    If first-line H pylori eradication fails, a second-line, quadruple therapy consisting of a PPI b.d., colloidal bismuth subcitrate q.d.s., metronidazole 500 mg t.d.s., and tetracycline 500 mg q.d.s., is recommended.  

H pylori has dynamic responses to a changing environment, with diverse strains within an individual, which over time experience genetic variation.  This occurs as a result of point mutations or recombinations, which maybe intragenomic or intergenomic. The survival capabilities of H pylori in the stomach make it difficult to eradicate.  A significant proportion of individuals, up to 10-15%, fail to eradicate H pylori, and adverse treatment outcome is primarily associated with antibiotic resistance and failure of compliance. Studies have also implicated bacterial factors such as high intragastric bacterial load before treatment and bacterial genotype, and host factors such as age, smoking,  the presence of nonulcer dyspepsia rather than peptic ulcer disease, ineffective penetration of antibiotics into the gastric mucosa, antibiotic inactivation by low gastric pH, and polymorphisms of the cytochrome P-450 isoenzymes, CYP2C19, involved in the metabolism of PPIs.  

In Europe the resistance rate to clarithromycin is currently 2-30% and to metronidazole is 15-66%.  Resistance to tetracycline appears rare, resistance to amoxicillin is an emerging problem.  Resistant strains may persist for decades after the last exposure to the antibiotic.  In H pylori clarithromycin resistance is due to point mutations in 23S ribosomal RNA, and with increased macrolide usage is becoming more frequent.  There are several point mutations and they all confer resistance by altering the ribosome target.  Studies show that the cure rate is between 0-50% when H pylori is resistant to clarithromycin, and 90% when the strain is susceptible.  Metronidazole is highly mutagenic and leads to mutations in the rdxA gene which encodes the NAPDH nitroreductase.  Other genes involved in metronidazole resistance are those encoding flavin oxidoreductase, ferridoxin-like proteins, and pyruvate oxidoreductase.  Unlike clarithromycin, primary resistance to metronidazole does not lead to treatment failure.

Compliance with eradiation therapy  is crucial to successful treatment, a fact underlined by the poor response rate of < 70% found when individuals take < 60% of their medications, compared with 96% response rates with > 60% of medications taken.  Adherance to eradication guidelines is a major challenge for both patients and their physicians.

The search for a “magic bullet” that will eradicate H pylori is ongoing.  A single capsule combining both antibiotics and acid suppression has been used with a satisfactory eradication rate of 95%, and may lead to improved patient compliance.  New antibiotics, rifabutin, levofloxacin, and furazolidone have  been used with some success.  Novel agents such as lactoferrin, Lactobacillus johnsonii or gasseri, bee glue or propolis, ginger root, the essential oils Cymbopogon citratus (lemongrass) and Lippia citriodora (lemon verbena), ecabet which prevents adhesion of H pylori to the gastric mucosa, and rebamipide which stimulates prostaglandins, appear promising.   Vaccines as the “magic bullet” are an attractive option, because they are both effective and economic in use.  Several lines of evidence from experimental animal models of infection have clearly demonstrated the feasibility of a prophylactic and therapeutic vaccine against H pylori. However, few clinical studies have been carried out to evaluate whether the positive results obtained in animals can be reproduced in humans, and  preliminary results have shown very limited results thus far.
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In Vitro Growth Inhibition of Dermatophytes by Some Strains of Bacillus subtilis.
MELENTIEV AI1, MUCHAMADEEVA OR2, GALIMZYANOVA NF1, KUZMINA LYu1, YAKOVLEVA OV1
1Institute of Biology, Ufa Research Center RAS, Ufa, Russia; 2Ufa Dermatovenereologic Clinic, Ufa, Russia.

Background: Prevention and treatment of dermatomycoses, which occur in 10 to 40 pc of the population of the planet, is an urgent problem of modern medicine. The use of antagonistic bacteria may guard against the development of the diseases. Methods: Fifty seven strains of Bacillus spp. from the Microbial Collection of the Institute of Biology URC RAS were tested for their ability to inhibit the growth of Trichophyton rubrum, T. mentagrophytes var.gypseum and Microsporium canis, causing various clinical manifestations of the disease. The bacilli were streak-plated onto potato-glucose agar in one half of the Petri dishes and incubated at 37oC 24h. The fungi under investigation were streak-plated perpendicularly to the bacterial streak and incubated again at 22oC. The fungi grown in the Petri dishes without bacterial plating were used as blank. To study the action of bacterial metabolites on the fungi in question we impregnated the nutrient agar in the following way: the bacilli were cultivated on the surface of a nylon membrane placed upon the nutrient agar and after three days of incubation the membrane with a biomass was removed. Light microscopy examination of the fungi growth and development was carried out daily.

Results: As a result of primary selection, we found 5 strains of Bacillus subtilis that fom a 20 up to 50 mm zone of inhibition of the fungi growth. On the nutrient agar impregnated with secondary metabolites of the given bacteria, we observed a germination delay and 2-4-fold decrease in the amount of germinated spores compared to the control. On further incubating the germinated spores, a disturbance of the mycelium development revealed itself in the formation of spheroplasts on the tips of a growing hyphae. After seven days of incubation the development of fungi was discontinued. It was established that metabolites of the given strains of bacteria produce lypopeptide substances similar to the already known surfactin. 
Conclusions: Some strains of Bacillus subtilis or their products of metabolism can be proposed as a biological basis of pharmaceutical formulations in treating dermatomycoses.
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Intestinal permeability (IP) in the assessment of intestinal toxicity of cytotoxic drugs.
Melichar B, Dvořák J, HyšpLer R, Zadák Z
Charles University Medical School, Hradec Králové, Czech Republic.
Intestinal mucosa is frequently damaged by cytotoxic drugs. The diagnosis and the assessment of severity of this damage rely mostly on anamnestic data. The term chemotherapy-induced diarrhea is currently widely being used to describe the most common manifestation of intestinal toxicity, but no laboratory tests are routinely used to objectively assess the extent of mucosal damage. 

The testing of IP is based on differential permeability of intestinal mucosa to molecular markers, including radiochemicals, mono- and disaccharides, along the crypt-villus axis. Tight junctions between epithelial cells in the villi are permeable only to monosaccharides, while tight junctions in the crypts permit also a passage of larger molecules, including disaccharides. Cytotoxic drugs impair normal replacement by intestinal epithelia and induce flattening of the villi, leading to increased exposure of luminal contents to crypts and, consequently, increased disaccharide absorption. Because of variations caused by extraintestinal factors the most practical method for IP measurement is the determination of a disaccharide/monosaccharide ratio in timed urine collection. Biologically inert sugars (e.g. lactulose, mannitol, cellobiose and xylose) have now mostly replaced radiochemicals in IP testing. Because of metabolism of these sugars by colonic bacteria current IP methods can be used only to study changes in the small small intestine. 

An increase of disaccharide/monosaccharide ratio and a decrease in xylose absorption have been described in patients treated by most classes of cytotoxic drugs across a spectrum of malignant tumors. IP changes correlated with clinical manifestations, including diarrhea, mucositis, neutropenic enterocolitis and systemic infections. Maximal changes of the disaccharide/monosaccharide ratio were observed mostly within a week after administration of cytotoxic drug, returning to normal before the start of a new cycle in 3 or 4 weeks. 

In conclusion, IP testing using biologically inert sugars represents a valuable tool for a non-invasive objective assessment of intestinal toxicity of anticancer chemotherapy. Novel approaches that are currently being tested include the use of saccharose to study changes of gastric permeability, and sucralose for assessment of colonic IP.  (Supported by grant IGA NC 8156-3).
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Prospective study of empiric monotherapy with ceftazidime for low-risk grade IV febrile neutropenia after cytotoxic chemotherapy in cancer patients.
Pnina Chernobelsky1, Konstantin Lavrenkov1, Klaris Riesenberg2, Samuel Ariad1, Doron Rimar2, Francisc Schlaeffer2, and Wilmosh Mermershtain1.
Dept. of Oncology1 and Dept. of Internal Medicine E2, Soroka University Medical Center, Faculty of Health Sciences, Ben Gurion University of the Negev, Beer Sheva, Israel.

Purpose: Evaluation of the results of prospective study in single oncology department, using ceftazidime monotherapy in cancer patients, with chemotherapy induced grade IV febrile neutropenia and low risk for gram negative bacteremia. 

Material and Methods: Forty-nine patients were admitted with low-risk grade IV febrile neutropenia after chemotherapy for solid tumors. Median age was 57 (range 18-74). Twenty-one patients (43%) developed febrile neutropenia after the first cycle of

chemotherapy, 17 patients (35%) received 2-3 cycles and 11 patients (22%) received more than 3 chemotherapy cycles before manifesting febrile neutropenia. Four patients were treated with prophylactic GCSF 24 hours after completion of chemotherapy cycle. Empiric monotherapy with intravenous ceftazidime was started on admission and administered 2 g every 8 hours. 

Results: Median polymorphic nuclear cells count on admission was 190/mm3 (range 100-490). Ceftazidime therapy was well tolerated. Twenty-eight (57%) patients responded with clinical improvement and complete resolution of fever within 48 hours after initiation of ceftazidime therapy. Forty-five patients (92%) remained on unmodified ceftazidime therapy. Four patients (8%) subsequently required modification of antibiotic regimen for persistent fever. No positive blood cultures were obtained. No events of septic shock were observed. Median duration of fever was 2.8 days (range 1-10 days), and median duration of hospitalization was 6.7 days (range 3-12 days).

Conclusion: In our series monotherapy with intravenous ceftazidime appears 

safe and effective in cancer patients with low-risk grade IV febrile neutropenia 

after cytotoxic chemotherapy and may appreciably reduce antibiotics costs.
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Azithromycin (AZT) serum and mammary secretion concentrations after its intramammary (IMM) administration in healthy and mastitic cows.
MESTORINO N, TURIC E, PESOA J, ERRECALDE JO.
Department of Pharmacology. Facultad de Ciencias Veterinarias. Universidad Nacional de La Plata.

Background: The distribution of AZT in tissues is more extensive and elimination half-lives in tissues and serum longer than those of erythromycin in different animal species. On the basis of these antecedents we decided to investigate the distribution of AZT in plasma and udder secretion after IMM administration in healthy (H) and mastitic (MA) lactating cows (LC) and cows at drying-off (CDO). Materials: Twenty forth Holstein cows were the experimental animals. Six healthy and six MA CDO received one IMM AZT syringe containing 500 mg in each mammary quarter (MQ); and six healthy and six MA LC received one IMM AZT syringe containing 125 mg in each MQ for three consecutive milkings. Blood and milk samples were obtained at different post-administration times. AZT was assayed biologically using Micrococcus luteus ATCC 9341. Serum (S) and milk (M) concentrations were analyzed using standard pharmacological methods and pharmacokinetic parameters (PKP) were calculated. Differences in parameters between the four groups were analyzed by ANOVA.

Results: 
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Conclusions: 1) AZT is a penetrating azalide with concentrations several times higher in tissues and milk than plasma. 2) As AZT is so penetrating in tissues and cells, and MA milk is very rich in somatic and inflammatory cells, we consider that the drug is included into the more acid cellular compartment (AZT is basic drug), hindering its participation of the milk-serum diffusion process (despite its pKa), and this retains high amounts of AZM in milk by cell trapping.3) The excellent milk availability observed permit consider AZT as a potential antimastitic drug.
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Pharmacokinetic profile of danofloxacin (DAF) 18% solution in plasma, milk and tissues after subcutaneous (SC) injection in dairy cows.

MESTORINO N, PESOA J, LUCAS M, ERRECALDE J.

Department of Pharmacology, Facultad de Ciencias Veterinarias, Universidad Nacional de La Plata.

Background: The measurement of antimicrobials concentrations (conc.) in potential infection sites is important to both assess and support their clinical use in those sites infectious processes. Conc. and pharmacokinetic (PK) profile of DAF in plasma, milk, uterus, mammary gland, duodenum, jejunum, ileum, colon, and mesenteric lymph nodes of lactating dairy cows (LDC) were determined. Methods: Twenty-one LDC received a single SC administration of 18% DAF, at a dose rate of 6 mg/kg. Animals were divided into 7 subgroups of three. Plasma and milk samples were obtained at different times until 48 hs. Animals in each subgroup were sacrificed by humane means at the allotted time in order to collect tissue samples. DAF concentrations were determined by liquid chromatography with fluorescence detection. Plasma, milk and tissue conc. were analyzed using standard pharmacological methods and PK parameters were calculated. Results: DAF was rapidly absorbed and reached peak plasma concentration (Cmax) of 0.59 (g/ml within 2 h after injection. Distribution of DAF from plasma to all sampled tissues and milk was extensive. The milk Cmax of 1.96 (g/ml was achieved 4 h post-injection. Cmax in udder tissue (9.73 (g/g, average of 4 quarters) and uterus (2.53 (g/g) were achieved 6 and 4 h after injection, respectively. Cmax in intestinal tract tissue and lymph nodes ranged from 3.6 (g/g (duodenum) to 10.22 (g/g (lymph nodes), and were reached between 2 h and 12 h after injection. Plasma area under the curve (AUCp) was 9.69 (g.h/ml. Plasma elimination half life (T1/2ß) was 12.53 h. AUC values for the various tissues and milk greatly exceeded AUCplasma.  T½ß from milk and tissues ranged between 4.57 h to 21.91 h.  DAF has a very high Volume of distribution (Vd = 5.79 l/kg). Conclusion: Results of the study confirm that DAF, following a single SC injection, is rapidly absorbed into the bloodstream; and is quickly and extensively distributed into milk and tissues, where it reached maximum conc. which exceeded those achieved in plasma. These findings suggest a potential use of DAF in the treatment of mastitis and other infections in milk cows. It should be recalled that DAF is a concentration dependent antibiotic and obtaining a high milk Cmax/MIC ratio is very relevant to treat infections successfully.
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Effects of indole phytoalexins on growth of cancer cells.
MEZENCEV R1, PILATOVA M1, MOJZIS J1, KUTSCHY P2 
1Medical Faculty PJ Safarik University, Kosice, Slovakia; 2Faculty of Science PJ Safarik University, Kosice, Slovakia.

Background: Epidemiological evidence suggested that the intake of cruciferous vegetables is inversely related to risk of variety of cancers. Some indole phytoalexins produced by these plants exhibited cancer chemopreventive activity in the model of mammary and skin carcinogenesis. This study examines effects of brassinin (1), spirobrassinin (2), methoxyspirobrassinin (3), methoxyspirobrassinol (4), methoxyspirobrassinol methyl ether (5) and methoxybrassinin (6) on growth of cancer cells in order to assess their perspectives in cancer chemoprevention and chemotherapy. Methods: Effects of phytoalexins on growth of cancer cells were determined by MTT assay. Apoptosis and cell cycle distribution of Jurkat cells treated with 1-6 was analysed by flow cytometry using annexin V/PI staining and Cycle TESTTM PLUS DNA Kit respectively. Mutagenicity of 1-6 was predicted by CSGenoTox predictor.

Results:  
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Conclusions: 1) 1, 3 and 4 exhibited both, antiproliferative and growth stimulating effects on cancer cells; 2 and 5 probably have mutagenic activity, therefore, 1-5 may not be suitable for cancer chemoprevention. 2) 6 exhibited consistent antiproliferative effects, most effective induction of apoptosis of Jurkat cells and probably no mutagenic activity. 3) All compounds stimulated activity of vincristine which indicated their prospective role in combination cancer chemotherapy.
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The effect of combined antimicrobial treatment on prokaryotic cells and on certain groups of eukaryotic cells.
MILANKOVITS M.
Hungarian National Institute of Genitourinary Medicine Foundation, Budapest,Hungary.

Background :The alterations of the vaginal flora are frequent and their consequencies are remarkable but the monotherapies are not effective enough.

Methods and Results:A The 105 patients having uncomplicated bacterial vaginosis and fulfilling the four criteria were randomly assigned to four groups I. Combined treatment for Group 1 = G 1 (30 patients) MSH suppository containing : metronidazole (0.40 g) + sulfadimidin (0.10 g) + nystatin (0.10 g) + polyoxaethenum (2.00 g).II Combined treatment for G 2 (45 patients ) MHS suppository containing  additionally dalacin c (0.05 ).

III. Monotherapy  for G 3 (15 patients )  dalacin c (clindamycin phosphate ) vaginal cream (0.10 g/dose). IV.Monotherapy .for G 4 (15 patients) metronidazole vaginal suppository (0.50 g).Each group received  the local treatment for seven days except G 4 which for ten days . The vaginal pH was normalised significantly more often after the combined treatments  than after the standard monotherapies.There was not significant difference between combined treatment I.and II.B.The combined treatment I, mentioned above, of 16 patients with frequent episodes of herpes genitalis and vaginal discharge, in the cases of 12 patients  resulted in long lasting recovery.C.The combined treatment I. also proved to be effective for the treatment of cervical tumor-cytological alterations of the uterus.After the treatment of 36 cases with P3 cytological result, the control examinations  improved to P2 or P1 without exception.   

Conclusions:Combined treatment is a more effective method for the treatment of the most frequent alterations of the vaginal flora than the monotherapies.
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Exploitation of Peptide and Amino Acid Permeases as Drug Transporters of Antifungals.
MILEWSKI M
Gdańsk University of Technology, Gdańsk, Poland.

Amino acid permeases and peptide permeases of human pathogenic fungi are able to bind and transport a range of amino acid analogues or oligopeptides incorporating non-proteinogenic amino acids, respectively. These broad substrate specificities of oligopeptide and amino acid transporters make them particularly attractive carriers for delivery of antifungal agents into target cells, thus creating new opportunities for the rational design of urgently needed novel antifungals.

In this review, a comprehensive survey of the current state-of-the-art and perspectives in the field of potential application of compounds transported into microbial cells by amino acid or peptide permeases in antifungal chemotherapy is presented. Azoxybacillin, cis-pentacin, compounds RI 331 and BAY 10888 serve as examples of amino acid analogues exhibiting remarkable antifungal activity. Some of these compounds, especially the last one, are being considered promising drug candidates. On the other hand, peptide-nucleoside antibiotics nikkomycins, as well as the synthetic FMDP-peptides, have demonstrated broad spectrum of antifungal activity against human pathogenic fungi, including the multidrug-resistant strains, with little, if any, animal toxicity. Unfortunately, in vivo effectiveness of oligopeptide drugs is limited, due to their poor serum stability and a rapid development of specific resistance of fungal cells, The latter phenomenon is due to the switching-off of microbial peptide transport systems. Strategies elaborated to overcome these limitations, taking advantage of the growing knowledge on molecular aspects of oligopeptide transport and metabolism, have been discussed.
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Rapid and Sensitive Determination of an Anti-infective AgNO3 in Biological Samples using Electrospray Mass Spectrometry.

MINAKATA K, SUZUKI O
Hamamatsu University School of Medicine, Hamamatsu, Japan.

Background: Silver nitrate AgNO3 is a typical anti-infective that was used even in ancient Egypt and is still now used in an eye location as well as in an ointment on the burn.   Other silver compounds such as silver sulfadiazine, silver iodide and silver picrate are also used as anti-infectives.   A rapid and sensitive determination of Ag is necessary to evaluate the efficiency of these anti-infectives.    Quantitation of Ag by colorimetry using p-dimethylaminobenzylidenerhodamine is known to be simple.  Metals such as Au, Hg, Pd and Cu, however, interfere with Ag by this method.  Al also interferes with Ag by flame atomic absorption method.   The detection limits of these two methods are almost the same, i.e., 50 ng of Ag.   In the present work the application of electrospray mass spectrometry (ES-MS), that is a quite sensitive method, was studied for the quantitation of Ag in biological samples.
Methods: To 0.1  10 L of sample or standard solution, 1 L of 1 M diethyldithiocarbamate (DDC) and 4 L of 2 M oxalic acid (OA) are added.   Five L of isoamyl alcohol (IAA) is added and mixed for 5 sec by a vortex mixer and centrifuged weakly.   A 1-L aliquot of IAA solution is subjected to the analysis.  ES-MS was performed by using a TSQ 7000 LC-quardrupole mass spectrometer (Thermo Quest, Japan) in positive ion mode.   One L of IAA was injected manually in direct mode.   Methanol was flowed as a mobile phase at 200 L/min.   The capillary voltage was 4.5 kV and the desolvation temperature, 210 oC.    
Results: Metal ions such as Fe3+, Cu2+, Mn2+, Ti4+, V5+, Cr6+ and Cd2+ reacted with DDC and OA did not show peaks corresponding to their compounds.  The extraction of the compound with IAA eliminates most substances contained in biological samples, making it possible to inject sample in direct mode without staining the capillary.   The quantitation of Ag was conducted in selected ion-monitoring (SIM) mode at m/z 403.  The integrated area of mass chromatogram is proportional to the amounts of Ag from 100 fg to 1 ng.  The peaks at m/z 403 and 405 derived from 107Ag (52%) and 109Ag (48%) are so high that even 100 fg of Ag, i.e., 1 L solution at 5 x 1010 M can be detected.    

Conclusions: The detectable compound of Ag is formed in aqueous solution only in the presence of DDC and OA, and its extract with IAA is determined to be Ag(DDC)2+ by ES-MS.   The peaks are so high that enable us to measure quite sensitively.   Also it could be determined within 10 min.
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Extracellular and Intracellular Molecular Targeting of Drug Delivery System to Cancer Cells.
MINKO T
Rutgers, The State University of New Jersey, Piscataway, NJ, USA.
Background: Two major factors substantially limit the efficacy of chemotherapy: 1) adverse drug side effects and 2) cellular defense against anticancer drugs. To overcome these obstacles we proposed a novel targeted proapoptotic drug delivery system (DDS) that simultaneously targets the anticancer drug to cancer cells and suppresses cellular antiapoptotic defense. The present work examines possible extra- and intracellular molecular targets that can potentially be used in such a complex DDS. Methods: The experiments were carried out on different human cancer cells and mice bearing xenografts of human tumors. The following molecular targets were explored: 1) extracellular luteinizing hormone-releasing hormone (LHRH) receptors overexpressed in cancer cells; 2) transmembrane proteins responsible for drug efflux; 3) intracellular proteins responsible for antiapoptotic defense. LHRH peptide was used as a targeting moiety, antisense oligonucleotides (ASO) targeted to P-glycoprotein mRNA, Multidrug Resistance Associated Proteins 1 and 2 mRNA were used to suppress drug efflux pumps; ASO targeted to BCL2 protein and hypoxia-inducible factor, BCL2 homology 3 domain peptide were used to suppress cellular antiapoptotic defense.  Polyethylene glycol polymer or liposomes were used as vehicles; camptothecin and doxorubicin were used as anticancer drugs. Results:  While LHRH receptor was overexpressed in several human cancer cell lines and tumors, it was not expressed in human visceral organs and its expression in healthy reproductive organs were significantly less pronounced when compared with corresponding tumor. The use of LHRH as a targeting moiety provided effective tumor targeting and limited DDS accumulation in healthy organs. The suppression of drug efflux pumps increased accumulation of active ingredients inside cancer cells and prevented the development of multidrug resistance. Suppression of cellular antiapoptotic defense significantly enhanced toxicity and cell death induction by anticancer drugs and prevented the development of cellular resistance to the therapy. Conclusion: The combination of several molecular targets in one complex DDS converts it into a “magic bullet” that specifically eliminates the major defensive mechanisms exclusively in cancer cells, leaving healthy cells intact thereby substantially increasing the efficiency of cancer chemotherapy.
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Oxazaphosphorinane Drugs. New Analogues and Metabolic Studies and New Therapeutic Approaches.
Konrad Misiura
Department of Bioorganic Chemistry, Centre of Molecular and Macromolecular Studies, Polish Academy of Sciences, Lodz, Poland.

An oxazaphosphorine type alkylating agents, cyclophosphamide (CP), ifosfamide (IF), trofosfamide (TF), and mafosfamide (MF) have been a group of the most frequently used cytotoxic drugs exhibiting activity against numerous common solid tumours as well as leukaemias and lymphomas. (S)-(-)-Bromofosfamide (SBF) was selected from a group of newly obtained oxazaphosphorines possessing bromine atom(s) and synthesized in both racemic and enantiomeric forms. Recently SBF was a subject of Phase I clinical trials in several hospitals in Poland. By the use of deutero-substituted IF and SBF we confirmed the hypothesis that metabolic hydroxylation of side-chains leading to formation of toxic chlor- or bromacetaldehyde can be the main reason of the occurrence of nephro- and neurotoxic side-effects. However the study of metabolism of IF in cancer children suggested that additional factors probably connected to glutathione S-transferases are also related to those undesired side-effects. In the another study we proved that analogues of isophosphoroamide mustard, the final active metabolite of IF, can be used in the new strategy (Gene-Directed Enzyme Prodrug Therapy) to increase the selectivity of cytotoxic anticancer drugs.
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Antimicrobial Usage Data in Humans and Food Animals from 1995 to 2001in Kenya.
MITEMA, ES1, KIKUVI, G1
1Pharmacology and Toxicology Laboratory, Faculty of Veterinary Medicine, University of Nairobi, Nairobi, Kenya.

Background: Antibiotics are essential pharmacotherapeutic armaments used in the control of bacterial and fungal infections in man and animals. In human medicine antimicrobial agents are used mainly for therapy. In veterinary practice antimicrobial agents are used for either therapy, prophylaxis or growth promotion. Prudent use of antimicrobial agents in either man or animals is important to control any possible transfer of resistance between animals and man. The objective for conducting this study was to determine overall usage pattern of antimicrobials in man and food animals and to relate these data to future emergence of antimicrobial resistance. 

Methodology: The annual overall use of antimicrobial drugs in humans and food animals was estimated from import and approvals for sale and local manufacturers’ records at the Pharmacy and Poisons Board of Kenya. For food producing animals, data was collected from 1995 to 1999, whereas in humans data was collected from 1997 to 2001.Data on various antimicrobial classes and quantities in kilograms were collected, collated and analysed on annual basis using MS Excel program. 

Results: Mean ± SD values in kilograms of active ingredient of various antimicrobial agents
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Conclusions: 1) The present study has provided antimicrobial use data in kilograms of active ingredient for both human and food animal which can be useful to relate to any current or future emergence of antimicrobial resistance and thereafter possible mitigation. 2) Tetracyclines were the most prescribed antibiotics in food animals and constituted 55 % of overall usage. 3)  Extended penicillins were the most prescribed antibiotic in human medicine.
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TUMOR ANGIOGENESIS: KEY ROLE OF INTEGRINS.

Francesc Mitjans

Laboratorio de Bioinvestigación, Merck Farma y Química, S.A.
Angiogenesis, known as the growth of neovascular vessels towards the tumor to feed it, represents one of the key steps in tumor progression. Tumor cells switch to an angiogenic phenotype and begin to secrete angiogenic growth factors, which reach the adjacent microvessels and activate the quiescent endothelial cells. This activation is translated as changes in gene and protein expression, leading to cell proliferation and migration; changes in protease secretion and integrin profile; and cell assembling to form new functional vessels.

Integrins, thus, play a capital role in tumor angiogenesis. These heterodimeric cell surface adhesion receptors are involved in cell-cell and cell-extracellular matrix (ECM) interactions. The dimer (v(3, for instance, defines the vitronectin receptor (VNR), which interacts with many ECM ligands like vitronectin, fibrinogen, thrombospondin, von Willebrand factor and others.

(v(3 integrin is almost absent in normal quiescent endothelial cells from pre-existing mature vessels. Nevertheless, once those endothelial cells became activated the expression level of VNR increases rapidly. Consequently, tumor angiogenesis can be controlled via (v(3 blocking.

On the other hand, cells from certain types of cancers like melanomas, gliomas and some carcinomas (breast and ovary) also express the vitronectin receptor. These tumors do not have (v(3 in its benign, non-invasive lesions, but overexpress it when the tumor becomes malignant, invasive and metastatic. Antagonizing (v(3 in these tumors leads to the blocking of tumor progression, especially in the case of melanomas and brain tumors.

These evidences establish (v(3 integrin as a promising therapeutic target for an anti-angiogenesis strategy in the treatment of cancer. Therefore, we have developed several antagonists of the vitronectin receptor. Cilengitide is a cyclic RGD pentapeptide, which proved high activity in diverse in vitro as well as in vivo experimental models. Cilengitide is currently in phase II clinical studies. Other anti-angiogenic drugs we are developing are monoclonal antibodies, being the current lead Mab 17E6. This antibody has also shown promising activities in several in vitro and in vivo experimental models.

Altogether, the actual knowledge of the (v(3 expression and its mechanistic pathways permits to state that the pharmacological blocking of the endothelial cell vitronectin receptor is the basis of new promising anti-angiogenic therapeutic interventions in the current anti-cancer strategy.

	340
Alpha-fetoprotein Growth Inhibitory Peptide as an Antineoplastic Therapeutic Agent: The Use of Peptides as Targeted Magic Bullets in In Vitro and In Vivo Models.
MUEHLEMANN M, MIZEJEWSKI GJ
Serometrix LLC, Syracuse, NY, USA.

Background:  Human alpha-fetoprotein (HAFP), a tumor-associated fetal protein, is normally a growth-promoting molecule in its compactly folded native form.  However, HAFP contains a growth inhibitory peptide (GIP) motif which lies buried in a molecular cleft.  GIP has been synthesized, purified, and characterized revealing a beta-sheet/turn secondary structure which elicits molecular interactions, aggregation, and oligomerization.  Growth regulatory capabilities of GIP have been demonstrated by subjecting GIP to cell proliferation assays in both in vitro and in vivo models.  Methods: First, GIP was screened in an in vitro cell panel consisting of 60 different tumor cell culture lines which included five GIP concentrations at 10-fold dilution intervals.  A spectrophotometric sulforhodamine-B (SRB) protein assay was used to estimate cell viability or growth.  Secondly, GIP was assayed in vivo in nude mice implanted subcutaneously with GI-101 human breast cancer cells.  Measurement of tumor diameter in mice during 60 days of continuous treatment by GIP (500 ng/day) was compared to placebo controls.  Thirdly, the GIP was tested in a mouse mammary tumor (6WI-1) which induces tumor ascites accumulation and host death at 14-days post implantation. Results: The cell culture screen demonstrated that the GIP inhibited growth of 38 of the cancer cell lines representing 9 different organ/cell types.  The growth inhibition ranged from 50 to 80% at doses of 10-7M and greater depending on the tumor cell line.  In addition, the in vivo studies revealed that the GIP inhibited growth of the GI-101 xenograft by 70% over a 60 day period.  Finally, the GIP suppressed the growth of the 6WI-1 mouse mammary tumor by 60% at a dose of 1.0(g/day for 12 days. Conclusion:  In seeking a commonality among the multiple tumor types, the GIP amino acid sequence was subjected to a FASTA search in the Genebank (GCG Wisconsin Program). The search revealed short homology sequences (>50% identity) between GIP and a number of receptors which are linked to G-protein coupled extracellular receptor kinases (ERK).  We propose that the GIP might desensitize or quench G-coupled receptor-mediated signal transduction pathways and functionally impair the cellular growth response of a large variety of tumor types.
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Tumor Hypoxia and Hypoxia-regulated Genes as Targets for Novel Anticancer Chemotherapy Strategies; Building on the Legacy of Paul Ehrlich and Otto Warburg.
AIRLEY RE1, MOBASHERI A2
1Tumor Metabolism and Therapeutics Research Group, School of Pharmacy and Chemistry, Liverpool John Moores University, Liverpool, United Kingdom

2Molecular Pathogenesis and Connective Tissue Research Groups, Department of Veterinary Preclinical Sciences, University of Liverpool, Liverpool, United Kingdom.

The pioneering work of Paul Ehrlich and Otto Warburg, two of Germany’s outstanding Nobel Prize winning scientists, has had a major impact on our present understanding of tumor biology and chemotherapy.  During the later years of his life, Ehrlich became concerned with experimental work on tumors and extended his chemotherapeutic ideas to the treatment of cancer.  He suggested that sarcoma may develop from carcinoma and developed his theory of immunity to cancer.  Years later Warburg showed that tumor cells frequently exhibit an increase in anaerobic glycolysis and are bioenergetically adapted to survive under low oxygen conditions.  It is now generally accepted that hypoxia is a consequence of the poor vascularity and increased oxygen demand that typically occurs in rapid growing solid tumors.  This epigenetic alteration favors glycolysis instead of oxidative phosphorylation and enhances the transport of glucose into cancer cells and its metabolism.  A well-established therapeutic problem, hypoxia confers radio- and chemo-resistance, and causes increased malignancy and poor prognosis.  In order to adapt to and survive this hostile tumor microenvironment, hypoxia induces a range of transcriptional changes via the hypoxia-inducible factor (HIF) oxygen-sensing pathway, which include the upregulation of facilitative glucose transporters GLUT1 and GLUT3, tumor associated carbonic anhydrases IX and XII, and vascular endothelial growth factor (VEGF), which enable a switch to anaerobic glycolysis, increased cell to cell adhesion and angiogenesis.  The union of molecular biology, pathology, and genomics has significantly increased our knowledge of the expression and regulation of these genes, as well as their influence on the development, progression, and treatment sensitivity of tumors.  This review focuses on how such knowledge is currently being used to exploit tumor hypoxia and hypoxia-regulated genes; both as biomarkers for prognosis and rational selection of patients to receive individualized anticancer treatment, and as targets for novel anticancer therapies.  These include hypoxia-activated pro-drugs, such as tirapazamine and AQ4N, antiangiogenic drugs that specifically target VEGF and strategies currently in development that target Glut-1, CAIX and HIF-1.  These novel therapeutic strategies for cancer may not have been possible if Ehrlich and Warburg had not become interested in the problem of tissue oxygenation.
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Distribution of the Aquaporin Water Channels AQP1, AQP3 and AQP4 in the Human Choroid Plexus; Implications for Water Transport in the Brain.
MOBASHERI A1, MARPLES D2
1Molecular Pathogenesis and Connective Tissue Research Groups, Department of Veterinary Preclinical Sciences, University of Liverpool, Liverpool, United Kingdom. 2School of Biomedical Sciences, University of Leeds, Leeds, United Kingdom.

Background: Aquaporin water channels are integral membrane proteins that control the permeability of endothelial and epithelial barriers by facilitating water movement across cell membranes.  The aquaporin family consists of at least twelve small integral membrane proteins (AQP0-AQP11) with high homology to the major intrinsic protein also known as MIP or AQP0.  In humans, aquaporins are found throughout the body and in the brain they are intimately involved in the production of cerebrospinal fluid and the control of water movement at the blood-brain barrier.  The aim of the present study was to determine the expression and distribution of aquaporins 1-4 in the human choroid plexus.  Methods: Antibodies to AQP1, AQP2, AQP3 and AQP4 were used to determine the expression of these water channels in samples of choroid plexus on tissue microarrays by immunohistochemistry as previously described (Mobasheri and Marples, 2004).  Human Tissue MicroArrays (TMAs) were obtained from the Cooperative Human Tissue Network (CHTN) of The National Cancer Institute (NCI), the National Institutes of Health, Bethesda, MD, USA (http://faculty.virginia.edu/chtn-tma/home.html).  Results: AQP1 was abundantly expressed at the ventricular-facing (apical) surface of the choroid plexus epithelium.  Expression of AQP2 was not detected in the choroid plexus.  AQP3 and AQP4 were also expressed in the apical plasma membranes of the choroid plexus epithelium but the immunostaining was not as strong as AQP1.
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Fig. 1. Immunohistochemical localization of aquaporin water channels in the human choroids plexus.  Arrows indicate the sites of AQP expression.

Conclusions: The data suggest that AQP1, AQP3 and AQP4 are potential contributors to water transport across the apical membrane of the choroid plexus epithelium during cerebrospinal fluid secretion. The route by which water crosses the basolateral membrane is still unknown at present and remains to be determined.  Aquaporins may contribute to the development of brain edema formation after acute cerebral insults such as ischemia or traumatic injury.  Recent studies also suggest that AQP expression may be implicated in the development of human cancer and that AQP1 may be responsible for the high vascular permeability and interstitial fluid pressure in tumors of the brain.  Thus choroid plexus aquaporins and regulators of aquaporin expression are potential targets for chemotherapeutic compounds for the treatment of brain swelling in ischemia and cancer.
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Effect of Isoniazid (INH) on Viability, Cell Morphologies and Acid-fastness Properties of Mycobacterium avium NCTC 8559 During the Growth Cycle.
MOHAMAD S1, IBRAHIM P2
1School of Biological Sciences, Universiti Sains Malaysia , Penang, Malaysia; 2 School of Pharmaceutical Sciences, Universiti Sains Malaysia , Penang, Malaysia.

Background: Treatment of Mycobacterium avium is a formidable problem for clinicians as the organism is generally resistant to most common antimycobacterial agents such as isoniazid. Earlier observations showed that M. avium has a definite growth cycle comprising of three different stages of different cellular morphologies and that susceptibility to antimicrobial agents can vary through out the cycle. In this study, variation in the INH action was elucidated with respect to viability, morphologies and staining properties of M. avium strain NCTC 8559 during the growth cycle. Methods: The M. avium cells grown on Middlebrook 7H10 agar were harvested at different stages of their growth cycle (initial, filamentous and fragmentation), exposed to the minimum inhibitory concentration (MIC) of INH and stained with acid-fast staining. The MIC level of the drug was determined using the 1% proportion method. The number of colonies was counted after 21 days for viability studies and observations for morphological changes and acid-fastness properties were made for a week. The cellular morphologies and staining characteristics were examined using a bright-field microscope. Simultaneous examinations of the untreated cultures were carried out as controls. Results: Exposures to INH at all the three stages restricted the formation of fully elongated cells with no observations of the filamentous forms. Sharp decrease in the colony counts and loss in acid-fastness properties were observed only at the initial and fragmentation stages. Conclusions:  1) INH affected the normal progression of the M. avium NCTC 8559 growth cycle. 2) The M. avium cells at the initial and fragmentation stages of the growth cycle were most susceptible to INH. 3) The effects of INH on the cellular morphologies of M. avium NCTC 8559 were independent of its effects on the viability and acid-fastness properties of the cells.
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An Innovative Approach for DNA Inactivation Using Combination of Phenothiazine Dyes, Rhodium Complex, and Visible Light.
Taj Mohammad
Purdue University, Department of Chemistry, and Department of Forestry and Natural Resources, West Lafayette, IN, U. S. A.
Background: Drugs that form covalent linkages with DNA are attractive since such lesions represent replication blocks to the cellular repair systems.  Light-activated drugs capable of creating DNA adducts offer additional advantage due to the spatial and temporal selectivity.   We have used combination of methylene blue (MB) and/or methylene violet (MV) with cis-Rh(phen)2Cl2+ and calf thymus DNA to test the possibility of formation of DNA covalent adducts upon irradiation with visible light.  Methods: Duplicate solution of MB, cis-Rh(phen)2Cl2+ and calf thymus DNA were irradiated either with a continuous 633 nm He-Ne laser (20 mW) or 450 W medium pressure mercury lamp surrounded by a uranium yellow filter in conjunction with a 2% potassium dichromate solution (λirr > 520 nm).  Following irradiation, DNA adducts were purified through multiple ethanol precipitation.  The amount of isolated DNA was quantified either by absorbance at 260 nm and/or colorimetric Burton assay.  The bound Rh metal was measured by flame atomic absorption at 343.5 nm.  Results: We have earlier shown (Photochem. Photobiol., 2000, 71, 369-381) that irradiation of a mixture of positively charged phenothiazine dye, MB (25 μM), cis-Rh(phen)2Cl2+ (1.0 mM) and calf thymus DNA (5.0 mM) in 50 mM phosphate buffer (pH 7.0) at room temperature using the 633 nm laser-excitation led to the covalent adduction of both the dye (evident from the isolated colored DNA) and Rh (see Table) to DNA involving a synergistic mechanism.
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In this presentation we have extended these observations to a structurally similar but neutral and hydrophobic dye, MV.  Irradiation of MV/cis-Rh(phen)2Cl2+/DNA with light of wavelengths > 520 nm for 4 h led to 5.8% incorporation of Rh to DNA (290 nmol ±0.9%) under inert atmosphere.  Conclusions: 1) Under the synergistic conditions both the polar MB and hydrophobic MV form covalent adducts with DNA in contrast to the exclusive DNA nicking reported for MB in the literature. 2) This synergism also leads to the incorporation of Rh complex to DNA using selective excitation of MB, thus augmenting the creation of DNA lesions and potential for photochemotherapy. 3) Oxygen inhibits photoconjugation of both the chemicals to DNA.  This is an added bonus with this approach for treating some oxygen-deficient tissues, such as anoxic tumors.
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Cerebral Blood Flow, Metabolism and Flux in Patients with Acute Bacterial Meningitis (REVIEW).
MØLLER K

Department of Infectious Diseases, University Hospital Rigshospitalet, Copenhagen, Denmark.

BACKGROUND: The intense intrathecal inflammation observed in acute bacterial meningitis is associated with pronounced changes in cerebral blood flow (CBF) and metabolism. Understanding these changes is of importance for optimizing supportive therapy during bacterial meningitis. This review addresses changes in CBF, metabolism, and net flux of selected substances observed in patients with bacterial meningitis during various therapeutic interventions.

METHODS: We included patients with severe acute bacterial meningitis in the early phase as well as healthy volunteers. In several substudies, global and regional CBF was measured by a variety of methods such as transcranial Doppler, single-photon emission computed tomography, and the Kety-Schmidt method. Cerebral metabolism and net flux were measured by the Fick principle. Interventions included intravenous norepinephrine infusion, acute hyperventilation, propofol infusion, and mannitol infusion.

RESULTS: Global CBF in patients was lower than or similar to that of controls; cerebral oxygen extraction and metabolism was lower in patients than in controls. Regional CBF was more heterogeneous in patients than in controls. Norepinephrine infusion increased mean arterial pressure and CBF, but not cerebral metabolism; no cerebral net flux of catecholamines was found. Thus, autoregulation was impaired in the early phase of meningitis; autoregulation was restored both by acute hypocapnia in the early phase and spontaneously during clinical recovery. CBF decreased during acute hypocapnia in patients as well as volunteers without affecting cerebral oxygen metabolism; regional flow distribution (patients only) was unchanged. In patients, propofol infusion reduced cerebral metabolism more than it reduced CBF, indicating impaired cerebral metabolic coupling. Mannitol bolus infusion triggered a rapid rise in CBF, followed by a slow decline toward baseline values over 18 to 24 hours; no rebound phenomena were observed.

CONCLUSIONS: The studies provide new information about pathophysiological changes during meningitis, in particular regarding CBF, cerebral oxidative metabolism, and blood-brain barrier function during the acute course of disease. The results are important for supportive treatment of patients with this life-threatening disease.
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Prophylaxis of the Systemic Inflammatory Response Syndrome (SIRS) with N-acetylcysteine treatment: a Magic Bullet or a Fraud?
MOLNAR Z
University of Pécs, Pécs, Hungary.

Background: Cytotoxic oxidant stress and oxidant/antioxidant imbalance has been proposed in several critically ill conditions, such as SIRS and multiple system organ failure (MSOF). The recognition of the cytopathogenic role of oxygen free radicals and the protective effect of reduced glutathion suggests a possible therapeutic role for N-acetylcysteine (NAC ) in the critically ill. The aim of this paper is to review the results of recent clinical trials on NAC in critical illness.
Methods: Systematic MEDLINE review of the results of current clinical trials.

Results: There are several prospective randomised clinical trials investigating the effects of NAC in critical illness on inflammatory response and clinical outcome. Although results are conflicting, but apart from animal experiments, most results could not show clinical benefit on NAC treatment. Despite the relatively large number of papers published, there are very few studies addressing the question of prophylactic effects of NAC on SIRS and progression of MSOF. The few studies specifically investigating the clinical outcome following prophylactic/early NAC treatment, started immediately after admission to intensive care and administered during major abdominal surgery, could show neither any clinical benefit nor any significant effect on inflammatory response (1, 2, 3). 

Conclusion: Despite increasing amount of experimental data on NAC in critical illness, the issue remains controversial. Questions about the optimal dose, the right time of commencement, and the length of treatment have to be answered by future studies. However, the currently available evidence does not support the routine use of NAC as a prophylactic measure during surgery, and reinforces previous evidence, which challenges the indication of routine use of NAC in the critically ill to ameliorate inflammatory response and improve outcome.

References:

1.Molnar Z, Shearer E, Lowe D. N-acetylcysteine treatment in the prevention of multisystem organ    

   failure: A prospective, randomised, placebo controlled trial. Crit Care Med 1999; 27: 1100-4

2.Szakmany T, Marton S, Molnar Z. Lack of effect of prophylactic N-acetylcysteine   

   on postoperative organ dysfunction following major abdominal tumour surgery. A   

   randomized, placebo controlled, double-blinded clinical trial Anaesth Int Care 

   2003; 31:265-9

3.Molnar Z, Szakmany T, Koszegi T. Prophylactic N-acetylcysteine decreases serum CRP but not 

   PCT levels and microalbuminuria following major surgery. Intensive Care Med 2003; 29:749-55
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Early Treatment of Candidiasis in Non-Neutropenic Critically Ill Patients.
NOLLA-SALAS M1, MONMANY J2, GICH I3, IBÀÑEZ-NOLLA J4^

1Institut de Recerca*. Emergency Department, Hospital de l’Esperit Sant, Santa Coloma de Gramenet, Barcelona; 2Internal Medicine Department*; 3Department of Epidemiology*; 4Emergency Department, Hospital General de Catalunya, Sant Cugat del Vallès, Barcelona. *Hospital de Sant Pau, Universitat Autònoma de Barcelona. Barcelona. Spain.
Background: Candida infection (CI) incidence is a growing problem in non-neutropenic critically ill patients admitted to Intensive Care Units (ICU). The aim of this study is to evaluate the utility of a new therapeutic algorithm in reducing candidiasis mortality and Disseminated Candidiasis (DC) risk. An analysis of occurrence of fluconazole-resistant yeasts in ICU is also included. Methods: This is an intervention study with a historical control, adjusted by risk factors with binary logistic regression. The new intervention, compared to the one in the historic controls, is characterized by using fluconazole at double dose and moving earlier from fluconazole to amphotericin in severe cases. Both the intervention and the historical control are prospective cohort studies carried out in 2000-02 and in 1988-95, respectively, both in the same ICU of a general hospital. Results: The whole study includes 180/5293 (2.3%) identified cases with CI and 67/5293 (1.3%) of colonization. The figures in the intervention and in the historical control groups are shown in table.
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The ratio between CI hospital mortality and that of colonization was 0.99 and 2.12, p=0.016 and fluconazole-resistant Candida spp. detection was 10/102 (9.8%) and 17/145 (11.0%), in the Intervention and Historical control, respectively.

Conclusions: A therapeutic algorithm that uses a double dose of fluconazole and moves earlier from fluconazole to amphotericin is strongly associated with a mortality and DC risk reduction without increasing the risk of fluconazole-resistant yeasts.
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The Role of the Eosinophil in Health and Disease.
1Moqbel R., 1Odemuyiwa S.O., 2Adamko D., 3Ghahary A.
Departments of Medicine1, Pediatrics2 and Surgery3, University of Alberta, Edmonton, Alberta, CANADA.
Background: The eosinophil, an inflammatory leukocyte first described by Paul Ehrlich in 1879, has been extensively studied to identify a precise role(s) and function in health and disease. Studies established a close correlation between secreted eosinophil crystalloid granule-stored cationic proteins and tissue damage in asthma. Clinical trials with a humanized anti-IL-5 antibody concluded that targeting the eosinophil is more complex than blocking its differentiation. Beyond direct tissue damage, the contributions of eosinophil-derived cytokines and other secretory products have suggested that eosinophils may regulate tissue remodeling and the promotion of profibrotic changes through eosinophil-derived TGF(, IL-6, IL-4 and IL-13 as well as tenascin. In addition, tumor-associated tissue eosinophilia (TATE) has been shown to be a positive prognostic influence on squamous cell carcinomas and pulmonary adenocarcinoma but the mechanisms of eosinophil-induced tumor regression remain poorly understood. Recent studies have suggested that eosinophils may directly influence the function of lymphocytes since they express co-stimulatory molecules essential for interaction with lymphocytes. Eosinophils are capable of transmigrating to lymphoid tissues and presenting antigens to lymphocytes. Thus, eosinophils have the potential to present antigen to previously activated T-cells, supporting the notion that eosinophils may influence established immune responses. Methods: Using purified human eosinophils, we have investigated their ability to exert immunomodulatory effects on T-cells. We studied the effect of IFNγ treatment of eosinophils on indoleamine 2,3 dioxygenase (IDO), the rate-limiting enzyme in the oxidative catabolism of tryptophan, which has shown to cause apoptosis and inhibition of T-cell proliferation. Results: Indoleamine 2,3-dioxygenase (IDO) catalyzes conversion of tryptophan to kynurenines (KYN) which in turn regulates T-cell function with Th1 cells being more sensitive to KYN than Th2. Eosinophils treated with IFN-(, but not IL-3, IL-5 and GM-CSF, showed increases in IDO mRNA within 4h and when treated with IL-3, IL-5, GM-CSF or IFN-( alone expressed IDO enzymatic activity. Eosinophils infiltrated asthmatic lung lymphoid tissue and exhibited intracellular IDO immunoreactivity. Conclusions: Eosinophils may influence T-cell responses through IDO; specific recruitment of cytokine-expressing eosinophils to lymphoid issues may significantly influence the immune response.
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Investigation of Antibacterial Potentiality of Methanol Extraction from Fungus Ganoderma applanatum.
Mohammad- Fata Moradalia, Hossien Mostafavi b, Ghorban- Ali Hejaroudea Mehrdad Abbasic, Shirin. Ghodsa and Ali Salahid
aPlant Protection Dept., Faculty of Agriculture, Tehran University, Karaj, Iran, bNational Research Center of Genetic Engineering and Biotechnology, Tehran, Iran, cPlant Pest & Diseases Research Institute, Tehran, Iran , dResearch Institute of Forests & Rangelands.

Recently many of the bioactive compounds isolated from some higher Basidiomycetes as medicinal mushrooms. The genus Ganoderma belongs to Ganodermataceae family that some of them, are important causes wood white rot in forests and gardens and important economical damages. Some of them have been know as a traditional remedy, used in Chinese and Japanese traditional medicine for prevention and treatment of several diseases. In this study we looked up antibacterial compounds in methanol extracts of three layers (tube layer, context and cutis) of Ganoderma applanatum fruit body against Gram- positive and Gram- negative bacteria. The Gram- positive bacteria was Bacillus subtilis ATCC 6051 and the Gram- negative were Escherichia coli ATCC 25922 (infectious food and human bacteria) and Pseudomonas syringae pv. syringae DPIC 219 (a phytopathogenic bacteria). The methanol extract of any layer possesses antibacterial property only against Gram- negative bacteria. The fractions were isolated and purified by thin layer chromatography (TLC) and high-performance liquid chromatography (HPLC). Four major compounds A, B, C and D after putification were tested for antibacterial properties that B and D were antibacterial compounds. The spectral data including 1H NMR, mass spectra of B and D compounds were identical saturated fatty acids and D compound was Palmitic acid (16: 0).
351A
Inhibition of Treponema enzymes with Salvarsan and derivatives.
Morgan HW1, Ronimus, RS1, Lloyd, N2, Nicholson, B K2
1Dept of Biological Sciences,2Dept of Chemistry, University of Waikato, Hamilton, New Zealand.
Background : With the structure of Salvarsan now known (Nicholson et al, this conference) and methods for its synthesis clearly established, together with the availability of the complete genome sequence of T. pallidum, it means that every enzyme produced by the organism is potentially available for inhibitory studies.  We have initially focussed on glycolytic enzymes and those involved in maintaining reducing conditions in the cell as targets for selective inhibition.  The genes for thirteen glycolytic enzymes, thioredoxin and thioredoxin reductase from T. pallidum  have been cloned and expressed in E. coli, the enzyme activity partially purified and activity monitored in the presence of Salvarsan, atoxyl and  mapharsen. 

Results : To date no significant inhibition has been found with the glycolytic enzymes hexokinase, phosphoglucose isomerase, pyrophosphate-dependent phosphofructokinase (PPi-PFK), glyceraldehyde-3-phosphate dehydrogenase, phosphoglycerate mutase, and enolase. Phosphoglycerokinase was inhibited to approx 50% of the control in the presence of 0.5mM atoxyl. The remaining enzymes are either being purified for assay or produced insufficient enzyme for purification and assay, and will be re-cloned.

Conclusions : Glycolysis is an attractive target for inhibition since it is the major source of ATP generation by the pathogen.  In particular, the PPi-PFK represented a major difference and site of differential inhibition between host (with a conventional ATP-PFK) and pathogen. This has not been bourne out, though we are aware that the genome for T. pallidum also contains a putative ATP-dependent PFK.  We have not been able to demonstrate PFK activity when this gene has been cloned and expressed in E. coli. We will continue to screen the remaining glycolytic enzymes and those proteins responsible for redox maintenance as likely targets, particularly those with vicinal –SH groups.
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Review: Anti-inflammatory effects of fosfomycin.

MORIKAWA K1, NONAKA M1, YOSHIKAWA Y1, TORII I2
1Depatment of Nutrition, Sagami Women’s University, 2Department of Pathology, School of Medicine, Shimane University.

Our present understanding of the pathophysiology of the bacterial infections is that not only the pathogens themselves but also the immune response play significant roles.  In many cases, tissue damage is not directly due to the bacteria but to elements of the body defence system produced inappropriately.  A striking example is the production by macrophages of the cytokine, tumor necrosis factor (TNF) in response to endotoxin from gram-negative bacteria.  Other microbial toxins, and probably other cytokines, may similarly be involved in pathological changes. these are immunopathological or hypersensitivity responses.  Therefore, it should be remembered that immune suppression may in some cases be of value to the host by reducing the immunopathology.   Modulation of the immune system may be induced through the interactions between antibiotics and bacteria and between host-cells and antibiotics.  The impact of antimicrobial agents on the immune system has been demonstrated in vitro and in vivo. Fosfomycin (FOM) is one of those agents.  FOM is an antibiotic that has been employed for many years and is still used to treat infectious diseases.  FOM, 1,2-epoxypropyl phosphonic acid, was isolated from the culture filtrate of Streptomyces fradise.  It has a low molecular weight of 138 daltones and is structurally a unique antibiotic which is chemically unrelated to any other known antimicrobial agent.  Antimicrobial activity is exerted through inhibition of the enzyne important for the first step in bacterial cell wall synthesis .

 This review will focus on the studies published in the recent years that have demonstrated the antiinflammattory activity of FOM in the fflowing order.  

I  Antiinflammatory effects of FOM in vitro  1)effect on the cytokine production by monocytes/macrophages  2) effect on the cytokine production by neutriphils. 3) effect on the histamin release by basopils. 4) effect on the Th1- and Th2-type cytokine production. 5) effect on the prostaglandin and leikotrien synthesis..6)    effect on the NF-kB activation.   II  Antiinflammatory effect of FOM in vivo. 1) suppression of inflammatory reaction in a rat air pouch model. 2) effect on  the biofilm formation in a rat model. 3) clinical study on the respiratory diseases 4) empirical clinical studies.
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Clinical Features, Response to Treatment, and Survival in Small Cell Lung Cancer:  Effect of Histological Variability.
Moran EM1,2, Iyer PR1,2, Kaneshiro CA2
1Department of Medicine, University of California, Irvine, Irvine, California; 2Long Beach VA Healthcare System, Long Beach, California, USA.

Background: Histological subtypes of SCLC such as mixed small cell/large cell (SC/LC) and combined small cell/squamous cell (SC/SC) or small cell/adenocarcinoma (SC/AC) had been observed in vitro, at diagnosis, after treatment, or at autopsy.  The object of this study was to review our experience with SCLC patients, find the incidence of mixed and combined histological subtypes, and compare the age, performance status, extent of disease, rate of objective response to treatment, and median survival of these patients with that of patients who had "pure" SCLC. Patients and Methods: We studied 213 men with untreated SCLC.  We reviewed the diagnostic pathology slides, clinical history, performance status, and the results of the staging procedures that included physical examination, chest radiogram, CT scan of the chest, abdomen, and head, radionuclide scans of Iiver and skeleton, and bone marrow biopsies.  The combination chemotherapy consisted of cyclophosphamide, doxorubicin, and vincristine, cisplatinum and VP-16, or cyclophosphamide, methotrexate, and CCNU.  Patients who responded to the initial chemotherapy received radiation therapy to the primary tumor and prophylactic brain irradiation (30 Gy, on 6 MeV Iinear accelerator).  For statistical analysis, we used the Fisher's exact test and for the comparison of median survivals we used the median test. Results: In 27 patients (12%), the initial diagnostic material showed mixed or combined histological subtypes:  In 14 patients we found small cell + squamous cell carcinoma (SC/SC), in 7 patients smallcell + adenocarcinoma and in 6 patients small cell + large carcinoma The age, performance status, extent of the disease, objective response to treatment, and median survival of these 27 patients was compared with that of 86 patients who had "pure" or oat-cell type SCLC. The median age was comparable (63 vs. 62 in the "pure" SCLC group) and the median ECOG performance status was 1 in each group.  The comparison of other clinical features is summarized in the table:
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Conclusions: 1) Mixed or combined histological subtypes of SCLC may be found in 12% of patients with SCLC at the time of diagnosis. 2) In this series, there was no difference in age, performance status, and extent of disease between patients with "pure" SCLC and those with mixed and combined histological subtypes. 3) There was a much better response rate to treatment in patients with "pure' SCLC, with a highly statistically significant difference (p<0.0004). 4)
The median survival of patients with extensive disease was more favorable in the "pure" SCLC group (p<0.05). 5) Our findings suggest that the presence of non-oat cell type SCLC may have an adverse effect on the results of commonly used chemotherapy in this type of lung cancer.
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Treatment Strategy for MRSA Infection in Critically Ill Patients Using Therapeutic Drug Monitoring (TDM): Our Experience in Japan.
MORIWAKI Y1, SUGIYAMA M1, SUZUKI J1, ARATA S1, TAHARA Y1, TOYAMA H1, IWASHITA M1, FUKUYAMA H1, NAKAMURA K1, SHIMOYAMA T1, MATSUZAKI S1, AMANO S1, SUZUKI N1
1Critical Care and Emergency Center, Yokohama City University Medical Center, Yokohama, Japan.
Background: Therapeutic drug monitoring (TDM) is thought to be useful for detecting the appropriate dose and interval of administration of the drug and to reduce the adverse effect of them. There are many reports concerning TDM of vancomycin (VCM) and teicoplanin (TEIC) in patients with normal renal function. However, there are few data concerning the level of serum concentration of these drugs in critically ill patients undergoing hemopurification, particularly intermittent hemodyalisis (IHD) and continuous hemodya-filtration (CHDF). Methods: We administrated VCM and TEIC in patients with MRSA infection in our ICU according to the data shown in the textbook at first. Then, we check dose and interval of administration of these drugs according to TDM in patients with normal renal funcytion and in patients undergoing IHD or CHDF. We tried to apply measured level of the serum concentration of these drugs on our analyzing software to describe the image of concentration-time curves of these drugs.  Results: We evaluated the serum concentration of VCM and TEIC in 8 times in 7 patients in recent 4 months. In 5 patients without undergoing hemopurification such as IHD or CHDF, the concentration-time curves of these drugs were easily obtained (4/5). However, we could not describe typical image of the concentration-time curve in patients with undergoing IHD or CHDF. We could only evaluated the removal rate of the drugs by CHDF from only one point  through level. We changed (increased) the dose of the drugs based on the through level in one patient undergoing CHDF. Conclusions: 1) TDM is useful for treating with VCM or TEIC. 2) Although typical image of the concentration-time curve of drugs cannot be described in critically ill patients undergoing hemopurification such as IHD or CHDF, the through level is useful in these patients for detecting the dose and interval of administration of drugs.



	353
Chemical Approaches for Improving ADME Properties of Lipoglycopeptide Antibiotics.
MU Y, LINSELL M, LEADBETTER M, FATHEREE P, NODWELL M, TRAPP S, LAM B, PACE J, SHAW JP, JUDICE K
Theravance Inc. South San Francisco, USA.
Background: Glycopeptide derivatives bearing hydrophobic substituents have shown potent activity against resistant strains of bacteria including methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant enterococci (VRE). However, hydrophobic modifications can impart unfavorable absorption, distribution, metabolism and excretion (ADME) properties such as high tissue accumulation or a long elimination half-life. In the pursuit of new semi-synthetic glycopeptide antibiotics active against multiple strains of resistant pathogens, we developed novel chemical approaches for improving ADME properties while retaining potent antibacterial activity in this class. Methods: Lipidated vancomycin analogs bearing either metabolically-labile linkages, hetero-atoms within the lipid appendages, or doubly-modified derivatives with additional hydrophilic substituents were designed and synthesized. In vitro antibacterial activity was measured using standard methods for determination of minimal inhibitory concentration (MIC). The in vivo tissue distribution data were determined 24 hours after a 50mg/kg dose was administered intravenously to male Sprague-Dawley rats. Results: In comparison with a hydrocarbon-modified vancomycin analog, lipidated vancomycin derivatives bearing metabolically-labile linkages, hetero-atoms, or hydrophilic substituents retained potent antibacterial activity. The MICs against MRSA were 0.2 –0.9 g/mL, and against VRE were 3.1-6.8 g/mL. Additionally, the ADME properties changed in a desirable way; these compounds distributed to liver and kidney to a much lower extent. Conclusions: By manipulating the structure of the lipid appendage, the potent activity of lipidated glycopeptides can be maintained and undesirable ADME properties are significantly reduced, leading to promising broad spectrum gram positive agents.
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Hepatitis C Virus (HCV) pseudoparticles as a powerful tool to develop new HCV entry inhibitors.
KIRCHHOFF F1, STÄNDKER L2, MÜNCH J1
1Department of Virology, University of Ulm, Ulm; 2IPF Pharmaceuticals, Hannover.

Background: HCV infection is a major cause of liver disease and novel therapeutic strategies are urgently required. Studies on HCV entry and its inhibition are complicated by the lack of efficient infection systems. We have established a pseudotype approach allowing the development of HCV entry inhibitors. Methods: HCV pseudoparticles (HCVpp) were generated by co-transfection of 293T cells with an HIV-1 provirus encoding the luciferase gene and an HCV E1/E2 envelope expression plasmid. Infection of liver HUH-7 cells with HCVpp was performed in 96 well format and the efficiency of E1/E2-mediated entry was determined by measuring luciferase activity in cell lysates. Neutralization assays were performed by incubation of HCVpp with sera of HCV-infected individuals. To identify novel HCV entry blockers we screened a blood derived peptide library as well as human lactoferrin (hLF). Results: HCVpp infection of HUH-7 cells resulted in luciferase activities of ~ 500.000 relative light units per second (RLU/s). In contrast, HIV-particles bearing no glycoprotein resulted in reporter activities < 50 RLU/s. Infection experiments demonstrated that HCVpp were neutralized by sera derived from HCV infected individuals but not by sera from healthy persons. Furthermore, we identified several fractions in a blood derived peptide library that blocked HCVpp infection by about 80%. We also found that hLF inhibits HCVpp infection with an IC50 of ~ 45 µg/ml. Conclusions: 1) HCV glycoproteins E1 and E2 mediate HCVpp infection of HUH-7 cells. 2) HCVpp infection can be detected in 96 well format allowing high-throughput screening for antiviral agents. 3) HCVpp were neutralised by HCV positive sera indicating the presence of a humoral immune response in patients with chronic HCV infection. 4) Screening a human blood derived peptide library, containing essentially the whole human peptidom, allowed to identify fractions efficiently blocking HCVpp infection. Purification of the bioactive peptide(s) should allow to identify the most active natural occurring HCV entry inhibitors. 5) We provide evidence that hLF, currently in clinical studies, blocked HCVpp mediated entry probably by interfering with the function of HCV glycoproteins E1/E2. Thus HCVpp represent a powerful tool to identify, analyze and test novel anti-HCV compounds.
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Updates on Antibiotic prophylaxis in Surgical Patients.

Nader D. Nader
FCCP
Background: Surgical wound infection is the second most common cause of nosocomial infections. According to CDC estimate, approximately over half a million wound infections occur every year in the US.  The cost of care for patients with wound infection is markedly increased for the patients with wound infection. Surgical infection Prevention (SIP) guidelines specifically address antibiotic prophylaxis regimen for cardiothoracic, vascular, colon, major orthopedic and gynecologic surgery.  These guidelines are generally based on expert opinion while they are supported by multi-center clinical trials

Methods: National Surgical Quality Improvement Program of the Veteran’s Administration (NSQIP) is used to document the use of antibiotic prophylaxis for major surgical patients at Buffalo VA Medical center from 1999-2004.  Wound infection is considered the primary outcome. The incidence of wound infection is assessed in comparable group of patients who received antibiotic prophylaxis vs. the patients whose prophylaxis deviated from local published directives.

Results: The total number of the patient under review was 6782 patients. Ninety-eight percent of the patients were male. The average age was 62±5.6 years old. The statistical analysis of the data is still pending and will be available with 30 days.

Conclusion: The success of antibiotic prophylaxis in surgical patients depends on multiple factors such as the timing of administration in relation to the surgical incision, the dosage and continuation of antibiotic treatment following surgery.
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Role of Antiinfectives in the Treatment of Periodontitis.
NAGASAWA T1, KOSHY G1, ISHIKAWA I1
1Periodontology, Department of Hard Tissue Engineering, Graduate School, Tokyo Medical and Dental University.

Periodontitis is an inflammatory bone disease affecting tooth supporting tissues and is caused by gram negative anaerobic bacteria. Periodontopathic bacteria including Porphyromonas gingivalis and Actinobacillus actinomycetemcomitans produce virulence factors, which stimulate the host immune system to produce inflammatory cytokines and antibodies against the pathogens. Lack of robust antibody responses results in severe periodontitis. Inflammatory cytokines such as IL-1 and TNF- stimulate osteoclast differentiation, resulting in alveolar bone resorption and tooth loss.  Periodontal inflammation also exacerbates systemic diseases such as diabetes and cardiovascular diseases. Moreover, periodontopathic bacteria are frequently detected in dissected cardiovascular lesions. Thus, treatment of periodontitis is important not only for the longevity of teeth, but also for the maintenance of systemic health. Systemic and local antiinfective agents are commonly used for the management of periodontitis, but they donot work effectively against bacterial biofilms. Periodontopathic bacteria exist in biofilms which protect them from antiinfectives. Bacterial biofilms have to be disrupted by mechanical debridement of the infected tooth surfaces using specific devices prior to administration of antimicrobial agents. When used in conjunction with mechanical therapy, antiinfectives demonstrate additive effects if appropriate drugs are selected. Local administration of Minocycline or Doxycycline is reported to have significant adjunctive clinical benefits compared to mechanical therapy alone.  Systemic Spiramycin or Amoxicillin/Metronidazole are also reported to provide additional clinical improvements. Repeated administration of subantimicrobial dose doxycycline has attracted attention for modulating host inflammation, as it reduces collagenase and other matrix metalloproteinase activity In this review, we discuss the various antiinfectives commonly used for treatment of periodontal infections and their effectiveness.
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Relevance Of Surface Activity And Liquid Membrane Phenomena In Tissue Penetration And Drug Absorption.
Nagappa AN1
Pharmacy Group, Birla Institute of Technology and Science, Pilani, India.

The search for new pharmacologically active  compounds in drug discovery programmes often neglects biopharmaceutical properties such as drug absorption and tissue penetration. As a result, poor biopharmaceutical guiding principle in drug development leading to  low success rate for candidates in clinical development. Since the cost of drug development is many times larger than the cost of drug discovery,  aiding the selection of orally bioavailable drug candidates are of profound significance. The dissociation constant and hydrophobicity of a drug, as well as the pH at the absorption site, dictate the absorption/tissue penetration of a drug from solution. 

Almost all drug molecules due to the  inherent presence of hydrophobic group along with hydrophilic groups exhibit surface activity. Many surfactant molecules are known to enhance absorption and tissue penetration of drug molecules. The role of surface activity in drug action is explored by srivastava et al by liquid membrane hypothesis in drug action. According to which the molecules due to its surface activity are likely to form a liquid membrane on various interfaces in biological system. The liquid membrane thus formed  would have a profound effect on  passive transport . Experiments with various categories of drugs including anti-infective have demonstrated the formation of liquid membrane in vitro by our group. The liquid membrane thus formed are also demonstrated to have profound effect on passive transport processes. The vast majority of well absorbed drugs are transported passively across the cell membranes.

The role of surface activity in tissue penetration and  drug absorption in accordance to liquid membrane hypotheses and other theories of tissue penetration and drug absorption will be discussed. The data  on anticancer and fluroquinoline antibiotics will be presented to highlight the relevance of surface activity and liquid membrane phenomena in tissue penetration and drug absorption.
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Crystal Structure Based Assembly of the MexAB-OprM Multidrug Efflux Pump in Pseudomonas aeruginosa.
NAKAE, T1, AKAMA, H1, MATSUURA, T2, TSUKIHARA, T2, and NAKAGAWA, A2
1Tokai University School of Medicine, Isehra, Japan; 2Osaka University Institute for Protein Research, Suita, Japan.

Background:  Multidrug resistance in Pseudomonas aeruginosa is a major concern in nosocomial infection that is mainly attributable to the expression of mutidrug transporter(s).  The tripartite efflux pump MexAB-OprM plays central role in intrinsic and mutational multidrug resistance in this organism.  The MexA, MexB and OprM subunits are assumed to function as the membrane-fusion-protein, the body of the transporter and the outer membrane channel, respectively, they might be assembled to a pump unit during durg export.  Methods: To substantiate these assumptions, we studied x-ray crystallographic structure of MexA and OprM at the 2.4 and 2.56 Å resolution, respectively.  The MexB model was constructed by molecular modeling based on the E. coli AcrB.  Based on these results, we constructed the MexAB-OprM pump assembly.  Results: MexA structure: The global MexA structure appeared as spiral assembly of homo tridecamer consisting of 6-mer and 7-mer that was joined by a pseudo two-fold image.  The 13-mer consisted of a rod at middle and flares at both end forming a large cylinder.  The monomeric MexA consisted of mainly four domains, the twisted hairpin -domain consisting of two -helices, the globular -domain consisting of 7 -sheets, the globular -domain containing 8 -sheets and one short -helix and one additional disordered domain.  There was a turn of about +60° against a -hairpin at the loops between the -domain and the -domain forming a sickle-shape.  OprM structure: The OprM structure appeared as homotrimer consisting of mainly two domains: the outer membrane spanning -barrel and the periplasmic -barrel.  The -barrel formed a pore of a 6-8 Å diameter that is too small to accommodate the exit of antibiotics.  The -barrel formed a huge cavity inside and the periplasmic end of the barrel was totally occluded that has to be opened during transport of antibiotics.  The monomeric structure of OprM appeared to have tilted 4 -sheets and four -helices.  These newly solved MexA and OprM structures together with a simulated MexB structure let us to build the MexAB-OprM efflux pump assembly (see inset figure).  This study presents valuable information on better understanding of the multidrug efflux pump and resistance.
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Staining Bacterial Cells: From Ehrlich to the Present.
NANNINGA N
Swammerdam Institute for Life Sciences, University of Amsterdam, Amsterdam, The Netherlands.
The use of methylene blue as a stain for bacteria as employed by Ehrlich in 1885 not only marked a milestone in his own career as a scientist, it also demonstrated his view on the importance of the chemistry of staining. From the latter it was only a small step towards the chemistry of the cell. Thus, he coined the term “partial cell functions” (1) to indicate that a cell is composed of numerous functions of chemical nature. In addition, he stated that “the most highly refined optical aids will be of no use to us” (1). This statement is understandable in the context of biological and technical knowledge some hundred years ago and will be briefly sketched. In the four decades following his Nobel Lecture light microscopical cytochemistry blossomed and many attempts were made to locate „partial functions“ in bacterial cells (2). Still hampered by the limited resolution of the light microscope many controversies floated around. From the 1950’s onwards „staining“ procedures for the electron microscope evolved rapidly, thus permitting more insight into the submicroscopic structure of bacterial cell (3). The 1980’s saw the dramatic development of fluorescence (confocal) microscopy (4). Though of a hundredfold lower resolution than the electron microscope, this drawback was more than compensated for by the possibility of specific labelling of the living cell. Most noteworthy being the tagging of proteins with the green fluorescent protein (GFP). In the case of bacteria it proved feasible to follow the location of genes and gene products in growing cells, thus allowing the visualization of „partial functions“ in bacteria. Clearly much can still be expected concerning imaging of the cell’s chemistry (5).

1. Ehrlich, P. 1908. Partial cell functions. Nobel Lecture, December 11th.

2. Symposium Bacterial Cytology. 1953. Vith International Congress of 

    Microbiology. Rome.

3. Murray, R. G. E. 1960. The internal structure of the cell. In: The Bacteria  

    Volume I (I. C. Gunsales and R. Y. Stanier, eds.). pp. 35-96. Academic Press,  

    New York.

4. Brakenhoff, G. J., H. T. M. van der Voort, E. A. van Spronsen, W. A. M. 

    Linnemans and N. Nanninga. 1985. Three-dimensional chromatin distribution in  

    neuroblastoma nuclei shown by confocal scanning light microscopy. Nature  

    317:748-749.

5. Tsien, R. Y. Imagining imaging’s future. Nature Revs. Mol. Cell Biol. 4:SS16-   

    SS21.
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Amphotericin B Dosing Guidelines and Target Steady State Trough Concentrations in Children with Malignant Diseases.
NATH CE1,2,3, MCLACHLAN AJ3, SHAW PJ2, COAKLEY JC1 AND EARL JW1
Departments of Biochemistry1 and Oncology2, The Childrens Hospital at Westmead, NSW, Australia; 3Faculty of Pharmacy, University of Sydney, NSW, Australia.

Background: Rational guidelines for amhotericin B (AmB)  dose selection and a target steady state trough concentration (Css,trough) range associated with minimal renal toxicity, will improve prophylactic antifungal therapy with this drug.

Methods: AmB Css,trough (or trough concentration after 6 days of daily  AmB)  and daily plasma creatinine concentrations were measured in 83 children (age:  10 months – 18 years) who received 1 mg/kg/day doses of AmB  (Fungizone) as prophylaxis against fungal infection. Maximum tolerable AmB Css,trough were identified by estimating the probability of large (>24%, 75th percentile) increases in plasma creatinine after 6 days of 1 mg/kg/day AmB for a series of Css,trough ranges. AmB dose regimens were proposed using a concentration-targeting approach and AmB population pharmacokinetic data from children.

Results: Children with AmB Css,trough ranging from 1.06 – 1.45 mg/L had a high probability (0.83) of a >24% increase in plasma creatinine after 6 days of AmB therapy, while Css,trough within the 0.26 – 0.55 mg/L, 0.56 – 0.75 mg/L and 0.76 – 1.05 mg/L ranges were associated with low (< 0.35) probabilities of adverse renal effects. The target Css,trough that represents the maximum concentration range  that is still associated with a low probability of large increases in plasma creatinine  was the 0.76 – 1.05 mg/L range. The standard 1 mg/kg/day AmB dose is predicted to produce Css,trough within this range for children weighing 25 – 45 kg. Lighter children (10-25 kg) require higher doses (1.25 – 1.5 mg/kg/day) to achieve concentrations within this range, while heavier children (45-55 kg) require lower doses (0.75 mg/kg/day). A lower target Css, trough (0.56 – 0.75 mg/L) and lower AmB doses are recommended for children at increased risk of toxicity (i.e.poor renal function or concomitant cyclosporine). 

Conclusions: (1) The recommended target AmB Css,trough range is  0.76 – 1.05 mg/L for children who are not at increased risk of toxicity. (2) Dosing guidelines have been proposed that vary according to childrens weight. These recommendations serve as informed starting doses that require individualization.
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Clindamycin Is Neuroprotective in Experimental Streptococcus pneumoniae Meningitis Compared to Ceftriaxone.
BÖTTCHER T1/2, REN H3, GOINY M4, GERBER J2, LYKKESFELDT J5, KUHNT U6, LOTZ M2, BUNKOWSKI S2, WERNER C2, SCHAU I2, SPREER A2, CHRISTEN S3, NAU R2
1University of Rostock, Rostock, Germany; 2Georg-August-University, Göttingen, Germany; 3University of Bern, Bern, Switzerland; 4Karolinska Institute, Stockholm, Sweden; 5Royal Veterinary University, Copenhagen, Denmark; 6Max-Planck-Institute of Biophysical Chemistry, Göttingen, Germany.

Background: In animal models of Streptococcus pneumoniae meningitis, rifampin is neuroprotective in comparison to ceftriaxone. So far it is not clear whether this can be generalized for other protein synthesis-inhibiting antimicrobial agents. 

Methods: We examined the effects of the bactericidal protein synthesis-inhibiting clindamycin (n=12) on the release of proinflammatory bacterial components, the formation of neurotoxic compounds and neuronal injury compared to the standard therapy with ceftriaxone (n=12) in a rabbit model of pneumococcal meningitis. Analysis of the cerebrospinal fluid (CSF) and histological evaluation were combined with microdialysis from the hippocampal formation and the neocortex. 

Results: Compared to ceftriaxone, clindamycin reduced the release of lipoteichoic acids from the bacteria (p=0.004) into the CSF and the CSF leukocyte count (p=0.011). This led to lower concentration of hydroxyl radicals (p=0.034) and extracellular glutamate (p=0.016) in the hippocampal formation and a subsequent reduction of extracellular glycerol levels (p=0.018) and neuronal apoptosis in the dentate gyrus (p=0.008). 

Conclusions: The present data document beneficial effects of clindamycin compared to ceftriaxone on various parameters linked with the pathophysiology of pneumococcal meningitis and development of neuronal injury. This study suggests neuroprotection to be a group effect of bactericidal protein synthesis-inhibiting antimicrobial agents compared to the standard therapy with (-lactam antibiotics in meningitis.
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Ruthenium and Palladium Complexes with Planar Ligands. DNA Binding Study and biological activity against Leishmania mexicana..
NAVARRO Ma, BETANCOURT Aa, CORONA Oa, MARCHAN Eb
aCentro de Química, IVIC, Caracas. bIIBCA-UDO, Cumaná, Venezuela

Leishmanisis is a tropical disease that threatens more than 350 million people in 88 different countries
. The most common treatment for this illness is the pentavalent antimonial compounds, but they are toxic and produce severe side effects
. Our group has been interested in searching for new potential chemotherapeutic agents based on transition metals with planar ligands. This poster will describe our efforts to develop leishmanicidal agents using ruthenium and palladium complexes (Figure 1). They were characterized by NMR, FAB-mass, elemental analysis, UV-vis and IR spectroscopies (Table 1). All complexes induced growth inhibition against Leishmania mexicana parasites in vitro (Table 2). The interaction of these complexes with DNA have been investigated by spectroscopic methods. All the MLCT bands of the ruthenium and palladium complexes exhibited hypochromism and red shift in the present of DNA. The constant binding (Table 2) and hydrodynamic studies revealed that complexes 1 and 6 interact with DNA by hydrogen binding
. While, the complexes 2 and 3 interact with DNA by intercalative mode. These results were also suggested by fluorescence titration and are proposed as part of the mechanism of action for these complexes
:

Figure 1. Scheme of the reactions

[image: image92.wmf]N

N

O

H

H

O

H

2

N

N

H

2


Table 1. Characterization of the complexes 1 - 8.
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*FAB-mass of complex 1: M+2 : 623 m/z; [M+2+PF6-+H ] : 769 m/z
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Table 2. Binding constants(Kb) for interaction of complexes 1-6 to DNA and biological activity of these complexes at 10 µM concentration.
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Metal Complexes as Leishmanicidal Agents.
aNAVARRO M, aCISNEROS-FAJARDO E, bMARCHAN E.
aI.V.I.C. Centro de Química. Caracas. BIICA-U.D.O. Cumaná Venezuela.

Metal containing compounds have been used in traditional medicine for a wide variety of ailments. The success of metallo-drugs such as cisplatin in cancer therapy and Auranofin in rheumatoid arthritis led to research into the use of coordination complexes in other illnesses like parasitic diseases1. Leishmaniasis are a group of tropical diseases which rank as the second after malaria in importance2. they threaten more than 350 million people in 88 different countries. The current treatment for this illness is based on pentavalent antimonial compounds, but they are toxic and produce severe side effects3. Our group has been interested in searching for new potential chemotherapeutic agents transition metals with planar ligands. This presentation will describe our efforts to develop novel copper, and silver-dppz and dpq complexes (figure 1) which were characterized by NMR, FAB-mass, elemental analysis, and UV-Vis and IR spectroscopies. All complexes cause a potent growth inhibition against Leishmania parasites in vitro (table 1). Certain interaction with the DNA helix was observed (see table 1) and it is proposed as part of the mechanism of action4.

Figure 1: Scheme of the reactions
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Table 1. Effect of the metal–dppz and metal-dpq complexes against Leishmania parasites. Studies of the DNA interaction with the metal complexes by no covalent binding and covalent binding
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HEPATOCYTE GROWTH FACTOR IS A RAPID THERAPEUTIC INDICATOR WITHIN THE FIRST DAY OF TREATMENT IN PNEUMONIA.
NAYERI F1, ABEDNAZARI H, MILLINGER E1, BRUDIN L2
University Hospital, Linköping1 and County Hospital, Kalmar2, Sweden.
Background: Patients with severe acute bacterial infections admitted to hospital are mostly treated with antibiotics before culture results are available. It is important to evaluate the therapy rapidly and – if necessary - change treatment as soon as possible. Hepatocyte growth factor (HGF) is produced in high amounts during infections with a fast decrease in plasma during recovery. We have previously shown that HGF was as sensitive as CRP for evaluation of therapeutic outcome 48 hours after start of treatment. In this study the prognostic value of HGF is assessed 18-24 hours after initiation of treatment.
Methods: Forty patients (20-95 years of age, 19 women) with X-ray verified community-acquired pneumonia were included in a prospective study; blood tests were collected before and within 18-24 hours of empiric antibiotic treatment. Body temperature (n=40), CRP (n=40), HGF (n=40), Interleukin-6 (IL-6; n=18) and Precalcitonin (PCT; n=23) were determined. Eight of the 40 patients were classified as non-responders to the initial treatment. The change from pretreatment to 18-24 h (post treatment) was calculated as the post/pre-ratio except for temperature where the difference was used. Improvements was defined as a ratio <1.0 (for temperature < 0). ROC analyses were also made.

Results: Changes of HGF levels within 18-24 hours of treatment could predict the therapy results accurately in 38 of 40 cases with an area under the ROC curve of 0.97(0.05 (sensitivity 100%, specificity 94% for treatment failure respectively). HGF was significantly better to predict therapy outcome than CRP and PCT but did not reach statistical significance with regard to temperature (p< 0.07). 

Conclusion:  Determination of HGF levels in serum/plasma is a rapid method for evaluation of therapy within the first day of treatment. The predictive value is high.
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A Mathematical Model for the Efficacy and Toxicity of Aminoglycosides.
C. NEEF 1, A .H. Koop 2,  S.A. van Gils2
1 Medisch Spectrum Twente,Enschede, The Netherlands; 2  University of Twente, Enschede, The Netherlands.

Background: The bactericidal action of antibiotics is supposed to be either concentration or time dependent. Beta-lactam antibiotics appear to be time dependent, aminoglycosides are supposed to be concentration dependent. Methods: We develloped a model [1] where temperature-dependent killing of bacteria is compared with concentration-dependent killing. From this model it appears that the efficacy of antibiotics not only concentration, but also time dependent, as long as the concentration is above the MIC. This means that the AUC above the MIC is the pharmacokinetic parameter that correlates best with efficacy. In this model an optimal concentration is defined for tobramycine, ceftazidim and ciprofloxacin as a constant factor to the MIC of a specific bacteria. At this concentration the efficacy is maximal and  at that concentration time dependent, when the drugs are given using a continuous infusion. This is not possible for aminoglycosides because of their toxicity. Thus aminoglycosides have to be administered intermittently, to let the drug  disappear from the organs where the toxicity occurs: the kidney and the ear. Results: The extended mathematical model that is derived incorporates the effects of aminoglycosides on bacteria, the saturable and active uptake into kidney cells, the reversible nephrotoxicity and the irreversible ototoxicity. For a continuous administration, analytical solutions are calculated for the optimal concentration in the blood for efficacy and the concentration without nephrotoxicity. A numerical program in Matlab is developed to run simulations for suitably chosen parameters and that can be used in Therapeutic Drug Monitoring.
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Conclusion: The model can be used to design appropriate antibiotic drug regimes to combine maximal efficacy and minimal (acceptable) toxicity.
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[1] Neef, C., van Gils, S.A., IJzerman, W.L., Analogy between temperature-dependent and concentration-dependent bacterial killing, In: Computers in Biology and Medicine, Vol. 32, p. 529-549, 2002
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Antibiotic penetration of the blood-brain barrier pharmacokinetics in cerebrospinal fluid and neurotoxicity (Review).

Mirjana Nesin
Weill Medical College of Cornell University, New York City, N.Y., USA.
Endothelial cells of the blood-brain barrier (BBB) show a low, nonspecific permeability, are interconnected by tight junctions and express efflux pumps (P-glycoprotein, Pgp).  Lipids pass freely, but intact BBB makes the brain virtually inaccessible to hydrophilic and large molecular weight therapeutic agents.  Inflammation initiated by infectious microorganisms (Shiga-like toxin II of E.coli O157:H7) and mediated by the immune response of the host (tumor necrosis factor-alpha, TNF-α, eicosanoids, NO) changes permeability of the BBB (opening of the tight junctions).  In addition, some drugs (rifampin) modulate function of Pgp.  As a consequence, hydrophilic antibiotics (beta-lactams and vancomycin) may penetrate into cerebrospinal fluid (CSF).  

The pharmacokinetics of hydrophilic antibiotics differs in CSF and in plasma: the time to achieve peak concentration in CSF is delayed and half-lives extended.  In contrast, lipophilic antibiotics (quinolones and rifampin) enter CSF even in the absence of inflammation, achieve peak concentrations quickly and their half-lives are similar to those in serum.  To improve drug delivery across the BBB antimicrobial agents (amphotericin B) have been incorporated into polymeric micelles (increased absorption and inhibition of Pgp); co-administered with neurotransmiters and inflammatory mediators; and conjugated to receptor-specific antibodies.  Optimal therapy for bacterial meningitis depends on achieving bactericidal concentrations of antibiotics in CSF: aminoglycosides and quinolones are concentration dependent, while beta-lactams and vancomycin are time dependent.  Elimination of antibiotics from CSF is by active efflux (benzylpenicillin) or passive diffusion (quinolones and aminoglycosides).  

Even the “magic bullets” do not come without a price: delirium with hallucinations in a patient treated with linezolid; epileptogenic activity of benzyl-penicillin and cephalosporins (via the anti-GABA-A activity); carbapenems have been modified (meropenem) to decrease neurotoxicity; aminoglycosides cause ototoxocity and direct neurotoxicity (via the NMDA receptor).  Uremia, drug interactions (diphenhydramine and linezolid), meningitis, immature BBB (premature infants) are risk factors associated with neurotoxicity caused by antibiotics.  
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Intravenricular vancomycin for treatment of persistent methicillin resistant Staphylococcus aureus (MRSA) ventriculitis.
Mirjana Nesin, Gary Laborada, Florencia Cruz
Weill Medical College of Cornell University, New York City, USA.

Background: Bacterial meningitis is common during the neonatal period and affects between 0.25-1 per 1000 live births.  The risk factors are: prematurity, chorioamnionitis, prolonged rupture of membranes and/or presence of a foreign body: e.g. intraventricular catheters and shunts.  Coagulase-negative staphylococci and S. aureus are frequently isolated in the presence of intravenricular shunts.  Mortality due to neonatal bacterial meningitis remains 10-25%.  A wide range of morbidity has been reported: 20-80% depending on the causative microorganism and the time required to achieve CSF sterilization.  The treatment of shunt infections is controversial: 1) iv antibiotics (AB), shunt removal and external ventricular drain or ventricular taps; 2) iv AB, shunt removal and immediate replacement +/- intrashunt AB; and 3) iv AB, no shunt removal +/- intrashunt AB.  

Methods: A one-month-old premature infant required a ventruculo-peritoneal (VP) shunt for treatment of post-hemorrhagic hydrocephalus.  The VP shunt became infected with MRSA and an attempt to sterilize the CSF with iv vancomycin and gentamicin failed.  The shunt was removed and iv vancomycin and rifampin continued.  When this therapy also, failed, the intraventricular vancomycin was initiated.  

Results: A five-day treatment of combined iv and intraventricular vancomycin led to the sterilization of the CSF.  Since vancomycin may be irritating to the tissues, serial concentrations of interleukin-8 (IL8) and IL6 in the CSF were measured in addition to the CSF culture, chemistry and cytology.  Contemporaneously with the sterilization of the CSF the WBC count in the CSF (WBC=7500 cells/mm3 initially and 114 cells/mm3 at the end of therapy), its differential and IL8 and IL6 concentrations in the CSF declined (IL8=82,500 pg/ml declined to 5552pg/ml; and IL6=7064 pg/ml to 2000 pg/ml).  

Ventricular taps for administration of antibiotics carries a risk of developing porencephalic cysts.  This was not noted on subsequent brain images of this patient.  

Conclusion: This case adds to the small number of patients who failed conventional therapy but benefited from intraventricular administration of an AB.  Effectiveness and safety of intraventricular antibiotics in neonates with meningitis is awaiting the results of a systematic review.
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Extended Interval Dosing of Aminoglycosides in Neonates is Safe and Effective: Systematic Review and Meta-Analysis of Controlled Trials.
NESTAAS E1, BANGSTAD HJ2, SANDVIK L2, WATHNE KO2

1Hospital of Vestfold, Tønsberg, Norway, 2Ullevål University Hospital, Oslo, Norway.
Background: Aminoglycoside dosing in neonates is debated and vary widely among guidelines. The aim of this meta-analysis was to review the evidence from controlled clinical trials of neonates given equal daily aminoglycoside dose as extended interval dosing (dosage interval > 24 hrs) compared to traditional dosing (dosage interval 8-24 hrs). Methods: Systematic review and meta-analysis of controlled trials found in electronic databases, in trial registers and in references in reviews and the selected trials. The selected trials were blinded and assessed for methodological quality. The data was pooled by both the fixed effects model and the random effects model. The main outcome measures were serum drug levels outside the therapeutic range, treatment failure and toxicity. Thirteen trials involving 641 neonates met the inclusion criteria for the systematic review and 534 neonates in ten trials were included in the meta-analysis of the pharmacokinetics. Results: Compared with traditional dosing, extended interval dosing was associated with a significantly lower risk for both peak (risk ratio 0.47, 95% confidence interval 0.31 to 0,74) and trough (0.28, 0.12 to 0.66) serum drug levels outside the therapeutic range. We found no treatment failure in the 404 neonates from which accurate information was obtainable. Nephrotoxicity was investigated in 407 neonates in seven trials and ototoxicity in 210 neonates in four trials with no significant differences between the two dosing regimens. Conclusions: Extended interval dosing of aminoglycosides in neonates is safe and effective, with a reduced risk for serum drug levels outside the therapeutic range.
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The Application of Raman Spectroscopy for the Investigation of the Impact of Antiinfective Agents.
NEUGEBAUER U1, HOLZGRABE U2, POPP J1
1Institut of Physical Chemistry, FSU Jena, Jena, Germany

2Institute of Pharmacy, University of Würzburg, Würzburg, Germany.

Background: Fluoroquinolones are the dominant gyrase inhibitors and play an important role amongst all prescribed antibacterial drugs. But the detailed mechanism of biological action on a molecular level is yet not fully understood. The quinolones attack the bacterial DNA-gyrase-complex and inhibit that way the supercoiling of bacterial DNA which is necessary during bacteria replication. The action of the drug causes changes in the chemical composition and ternary structure of the components inside the bacteria which should be observable by means of Raman spectroscopy. 

The aim of this work is to monitor the effect of the fluoroquinolones on the growth of bacteria, as well as the interactions of the isolated components DNA, gyrase and the quinolone drug by means of Raman spectroscopy.

Methods: B. pumilus were incubated in nutrient bouillon to which different concentration (0.1 up to 100 fold of the MIC) of the antibiotics ciprofloxacin and norfloxacin were added. The growth of the cells was evaluated (optical density) and compared with an untreated B. pumilus culture. Gyrase and Plasmid DNA pBR322 were extracted from E. coli. The superhelical DNA was relaxed with topoisomerase I from calf thymus. UV-Raman experiments were performed with excitation at 244 nm and 257 nm from an Ar+-ion-laser.

Results: Fluoroquinolones inhibit the growth of bacteria. UV-Raman spectroscopy of the bacillus gives a “fingerprint” of the chemical composition and the ternary structure of the components inside the bacillus. With excitation in the UV especially the vibrational bands due to the DNA and the aromatic proteins are enhanced. The vibrational bands of the isolated components DNA, gyrase and the drug could be assigned so that a localization of interactions is possible.

Conclusions: With the help of UV-Raman spectroscopy it is possible to investigate untreated bacteria and bacteria which were incubated with gyrase inhibitors. Even though, the bacteria consists of a complex mixture of chemical substances it is possible to spot the relevant structures involved in the inhibitory process. With this knowledge and further experiments it should be possible to collect useful information towards the understanding of the action of the fluoroquinolones as gyrase inhibitors.
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“Targeted” Molecular Chemotherapy for Brain Tumors – Searching for the “Magic Bullet”.

NEWTON HB

Division of Neuro-Oncology and Dardinger Neuro-Oncology Center, Ohio State University Medical Center and James Cancer Hospital & Solove Research Institute, Columbus, Ohio, USA..

Background:  Malignant brain tumors remain refractory to conventional cytotoxic chemotherapy approaches, with median survivals ranging from 12 to 30 months.  Advances in molecular neuro-oncology have begun to clarify the transformed phenotype of brain tumors and identify oncogenic pathways amenable to “targeted” therapeutic agents.  Methods:  A detailed MEDLINE search was performed to evaluate progress in molecular-based approaches to brain tumor therapy.  Results:  “Targeted” agents have been developed to inhibit signal transduction pathways mediated by the epidermal growth factor receptor (e.g., gifitinib, erlotinib), platelet-derived growth factor receptor (e.g., imatinib), ras (e.g., R115777), mammalian target of rapamycin (e.g., CCI-779, RAD-001), and the vascular endothelial growth factor receptor (e.g., PTK 787/ZK 222584).  Another strategy has been to target mechanisms involved in tumor invasion, including mediators such as extracellular matrix proteins, integrins, and matrix metalloproteinases (e.g., marimastat).  Evaluation of these molecular agents in clinical trials of patients with malignant gliomas has begun.  Preliminary results suggest only modest extension of time-to-progression and survival, in a small percentage of patients, when these molecular agents are used alone.  They appear to be more effective when used in combination with traditional chemotherapy drugs such as temozolomide.  Conclusions:  Although significant advances have been made in the understanding of the malignant phenotype of brain tumors, molecular chemotherapy agents designed to exploit these pathways have not yet resulted in the creation of a “magic bullet”.  Further development of more specific and potent “targeted” agents, as well as testing of these new agents in clinical trials, will be necessary before this goal can be attained.
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ANTIFUNGAL  ACTIVITY  OF Chromolaena odorata (L.) King & Robinson (Asteraceae)  OF  CAMEROON.

A. NGONO  NGANEa, F. NDIFORa, R. EBELLE  ETAMEa, L. BIYITIb, P. H. AMVAM  ZOLLOb & Ph. BOUCHETc
aLaboratoire de Biochimie - Faculté des Sciences, Douala, Cameroun

bLaboratoire de Phytobiochimie - Faculté des Sciences, Yaoundé, Cameroun

cLaboratoire de Biologie Végétale et de Mycologie - U. F. R. de Pharmacie, Reims Cedex, France.

Aqueous-ethanol (90%) extract of leaves of Chromolaena odorata and some of its fractions obtained by column chromatography were examined for their antifungal properties by dilution methods on solid and liquid media using yeasts and filamentous fungi. Extract and fractions inhibit the in vitro growth of Cryptococcus neoformans, Microsporum gypseum, Trichophyton mentagrophytes and Trichophyton rubrum with minimal inhibitory concentration (MIC) range  from 62.5 at 500µg/ml for extract and to 25 at 100µg/ml for fractions. A qualitative chemical analysis of these extract and fractions showed the presence of many biologically active constituents such as some coumarins, flavonoids, phenols, tannins and sterols. No toxic effect was observed in mice treated per os with the extract of leaves of Chromolaena odorata. This study confirm the validity in the use of Chromolaena odorata in traditional medecine.
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Chemical stability  of Caspofungin in concentrates and infusion bags determined by High-Pressure liquid chromatography.
Nguyen TH, Rosenhagen M, Hoppe-Tichy T
Pharmacy of the University Hospital Heidelberg, Heidelberg, Germany.
Background: Caspofungin [C] is an echinocandine that is approved for patients with invasive aspergillosis and candidiasis. In some cases, particularly paediatric patients, a significant proportion of pre-prepared C. concentrates are often unused and need to be discarded. The centralized preparation of C. i.v. solutions in the pharmacy is therefore beneficial. It is however, necessary to ensure that any prepared C. solutions are stable during storage. In a prior investigation, UV-VIS analysis of C. concentrates and infusion solutions indicated that the concentration of C. in these preparations remained constant over 30 days. In the present study, the formation of any C. metabolites formed during storage was investigated using high-pressure liquid chromatography (HPLC). Methods: 3 concentrates and 3 infusion solutions were prepared and stored at 2-8 °C for 30 days. Over this period, C. concentrates and infusion solutions were analyzed regularly with UV-Vis spectroscopy and HPLC with fluorescence detection. Results: In agreement with our previous study, the HPLC analysis showed that area under the curve (AUC) and concentration for C. in stored concentrates and infusion solutions remained constant for 30 days. No peaks corresponding to metabolites were observed during this time. Conclusions: Our results suggest that the centralized preparation of stored C. infusion solutions in the pharmacy is feasible.
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Hypericin Derivative as a Magic Bullet for in vivo Targeting Hepatic and Cardiac Infarction.
NI Y1, BORMANS G2, CHEN F1, FONGE H2, VERBRUGGEN A2, MARCHAL G1
Departments of Radiology1 and Radiopharmaceutics2, University Hospital Gasthuisberg, K.U. Leuven, Belgium.

Background: Hypericin is a polyphenolic polycyclic quinone extracted from St. Johns Wort (Hypericum perforatum) and has been widely applied as an anti-depressive, anti-microbial and anti-neoplastic agent. As part of our continuing efforts in screening necrosis-avid agents for in vivo assessment of tissue viability, we sought to label this compound with iodine-123 and validate the resultant mono-[123I]-iodohypericine (MIH) as a potential necrosis avid diagnostic tracer agent. 
Methods: The new tracer agent MIH was prepared using an electrophilic radioiodination method. To determine the necrosis avidity of MIH, rat models of liver infarction (n=6) and rabbit model of occlusive myocardial infarction were subjected to intravenous injection of MIH at a dose of 40 MBq (million becquerel)/kg and in vivo imaging evaluation with single photon emission computerized tomography (SPECT) as well as postmortem techniques including triphenyltetrazolium chloride (TTC) histochemical staining, autoradiography and microscopy, and radioactivity counting. 

Results: Following initial nonspecific systemic distribution of MIH, the hepatic and cardiac infarcts were persistently visualized on SPECT images as well defined hot spots over 48 h. Preferential tracer retention in necrotic tissues was evidenced by perfect topographic match of images from autoradiography, TTC staining and histology. Radioactivity was over 3 and 18 times higher in infarcts than in normal liver and heart respectively (p <0.001). 

Conclusion: The present study suggests that in addition to the claimed and applied multiple therapeutical activities of the naturally available hypericin, its radioactive derivatives may serve as diagnostic magic bullets for tissue viability assessment owing to intrinsic necrosis avid property. Hypericin may also function as a targeting vector for gene- or protein-mediated tissue reviving therapies.
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The Synthesis and Composition of Ehrlich’s Salvarsan.

NICHOLSON BK1, LLOYD NC1, MORGAN H2, RONIMUS R2
1Chemistry Department, University of Waikato, Hamilton New Zealand; 2Department of Biological Sciences, University of Waikato, Hamilton, New Zealand.
Background: Ehrlich’s introduction of Salvarsan [“606”, Arsphenamine, 3-amino-4-hydroxyphenylarsenic(I)] was a landmark in chemotherapy – the first successful search for a specific chemical remedy for a specific disease. However although it was used with success, the actual chemical constitution has never been determined. The historical structural formula (1) with an As=As double bond is no longer tenable since these are only known with very bulky substituents. The overall aim of our research is to reproduce the syntheses of Salvarsan and its most important derivatives, chemically characterize them and to identify susceptible enzymes in the syphilis organism, Treponema pallidum.

Methods:  Salvarsan has been synthesized by several different historical routes, all involving reduction of the readily available 3-nitro-4-hydroxyphenyl arsonic acid. Elemental analysis confirms the same stoichiometry as Ehrlich’s material, 3-H2N-4-HO-C6H3As.HCl.H2O.  Samples were examined in aqueous solution using electrospray mass spectrometry.

Results: The mass spectral data gave several series of peaks. The main ones can be assigned to the family [(RAs)n + H]+, where R = 3-H2N-4-HO-C6H3- and n = 3, 4, 5, 6, 7, 8. Other peaks relate to [(RAs)n-R]+, and oxidation products  [(RAs)nO + H]+. 

Conclusions:  Salvarsan is a mixture of ring compounds with As-As single bonds, of the type (RAs)n, where R = 3-H2N-4-HO-C6H3- and n = 3, 4, 5, 6, 7, 8 with n = 3 and 5 predominant. The main components of Salvarsan are therefore 2 and 3.
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Population Pharmacokinetics (PopPK) of Continuous (CI) and Intermittent Infusion (II) Piperacillin/Tazobactam (TZP) in Patients with Complicated Intra-abdominal Infection (IAI).
C. Li1, J.L. Kuti1, C.H. Nightingale1, D.L. Mansfield2, A. Dana2, D.P. Nicolau1
1 Ctr. for Anti-Infective Res. and Dev., Hartford Hosp., Hartford, CT 
2 Wyeth Pharma., Collegeville, PA.
Background: We determined PopPK parameters of the piperacillin (PIP) component of TZP administrated by CI or II in hospitalized patients with complicated IAI.

Methods: Serum samples were collected at steady state in 57 patients enrolled in a multicenter, randomized, clinical trial comparing TZP by CI [13.5 g over 24h (n=26)] with II [3.375 g q6h (n=31)].  PK analysis was performed using NONMEM with first-order conditional estimation procedure.  The statistical model was built with exponential interindividual variability, and combination additive and proportional residual variability.  Influences of patient covariates were assessed by the maximum likelihood ratio test on the population model.  The final model was selected by a backward elimination approach.

Results: A one compartment model fit the data best.  The infusion method had no influence on PK parameters. Creatinine clearance and body weight were the most significant variable to explain patient variability in PIP clearance (CL) and volume of distribution (Vd).  The population means for CL and Vd were 13.8 L/h and 19.4 L.  Interindividual variabilities of CL and Vd were 28.8% and 35.4%.  The proportional and additive residual variabilities were 14.0% and 3.4 mg/L. For PK patients receiving II, mean PIP Cmax and half-life were 130.1 mg/L and 0.97 h, consistent with other PK studies of TZP.  For those receiving CI, mean steady state concentration was 36.2 mg/L. Based on this PK model, the predicted PIP concentrations for TZP administered by CI for the 130 patients receiving CI in the clinical trial were 39.0 ( 9.3 mg/L (range: 21.3 – 66.1 mg/L).

Conclusions: This model adequately characterizes the PK profile of the PIP component of TZP in patients with IAI.  These data indicate that 13.5 g TZP via CI provides sufficient drug exposure to treat those pathogens commonly implicated in IAI.
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HPLC Determination of Tigecycline in Human Samples.

C. Li, C. Sutherland, C.H. Nightingale, D.P. Nicolau
Ctr. for Anti-Infective Res. and Dev., Hartford Hosp., Hartford, CT.

Background: Tigecycline, a novel tetracycline derivative, has shown broad-spectrum antimicrobial activity.  To date no HPLC method has been reported to analyze tigecycline in biological fluids.  An ion-paired HPLC assay was developed to determine tigecycline intra-cellular concentrations in human polymorphonuclear neutrophils (PMNs) and tigecycline concentrations in human serum.
Methods: Minocycline was used as internal standard, 5% trichloroacetic acid was added to lyse PMNs and also precipitate proteins in PMNs and serum.  The top aqueous layer was aspirated for HPLC assay.  The chromatograms were performed with a reversed-phase C18 column with UV detector at 350 nm.  The mobile phase consisted of acetonitrile, phosphate buffer (pH 3) and 1-octanesulfonic acid at a flow rate of 1 ml/min.
Results: No endogenous peaks interfering with either tigecycline or minocycline were observed.  The range of standard curves were 0.05-4 (g/mL, good linearity (r >0.997) was achieved.  The lower limit of quantification was 0.05 (g/mL, and the recovery was about 100% for tigecycline in PMNs and serum.  Relative standard deviations of three quality control samples in PMNs for intra- and inter-day precision were less than 4.96%, and the relative error of the intra- and inter-day accuracy were less than 4.23%.  Relative standard deviations of three quality control samples in serum for intra- and inter-day precision were less than 6.25%, and the relative error of the intra- and inter-day accuracy were less than 6.70%.  Tigecycline in PMNs and serum was stable under different test conditions.
Conclusions: This new liquid chromatography assay is a simple, accurate and reproducible method for determining tigecycline in biological fluids.  This assay has been successfully applied to monitoring tigecycline penetration in and out human PMNs.
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Antagonistic Combined Effects of Ribavirin and Some Picornavirus Replication Inhibitors.
Nikolaeva-Glomb, L and Galabov, A S
The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences.

A promising approach for increasing the effectiveness of antiviral chemotherapy is to use synergistic combinations of presently existing antivirals. In recent years the three-dimensional method of Prichard and Shipman has been the most widely used one for elucidating the shape of the dose-response surface of antiviral drug interactions. The procedure most accurately and completely describes combined interactions, identifies the regions of statistically significant synergy and antagonism and quantitates the effects, which allows the combined effects of different drug combinations to be compared.

In the present study the combined antiviral effects of dual combinations of ribavirin, a broad spectrum antiviral agent, and some selective picornavirus replication inhibitors with known mechanisms of antiviral action (i.e. disoxaril, arildone, S-7, enviroxime, HBB, guanidine and PTU-23) are tested against the replication of poliovirus type 1 (Mahoney) in cell culture following the procedure of Prichard and Shipman. As a first step of the study the dose-response curve and the 50% inhibitory concentrations (IC50) of each partner in the combinations is determined in the plaque-inhibition test. In the next step different doses of ribavirin are combined with different doses of the other partner in a checkerboard design. Combining ribavirin with the tested picornavirus inhibitors results in a moderate to strong antagonism. In order to reveal the reason for that antagonism the effect of the combination of ribavirin with a specific togavirus inhibitor has been tested on the replication of Semliki Forest virus whose genome is also a plus-RNA one but it is capped in contrast to that of picornaviruses. The latter combination reveals strong synergy. 

Comparison of the experimental results on both viral models leads to the hypothesis that a cap-independent cell-mediated mode of action of ribavirin is responsible for the observed antagonistic combined effects against the replication of poliovirus 1. Another explanation would be that picornavirus error catastrophe caused by ribavirin is involved that deprives the other partner in the combination of its target.
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Toxoplasmosis In HIV/AIDS Patients: A Current Situation.

NISSAPATORN VEERANOOT1, LEE CHRISTOPHER2, QUEK KIA FATT3, LEONG CHEE LOON2, MAHMUD ROHELA1, ABDULLAH KHAIRUL ANUAR1
1Department of Parasitology, 3Department of Social and Preventive Medicine, University of Malaya Medical Centre, Kuala Lumpur, Malaysia. 2Department of Medicine, Hospital Kuala Lumpur, Kuala Lumpur, Malaysia.

Background: To determine the seroprevalence of toxoplasmosis among HIV/AIDS patients, also to determine the frequency distribution and the course of toxoplasmic encephalitis (TE) among AIDS patients. Methods: We retrospectively reviewed 505 HIV/AIDS patients who attended in the Hospital Kuala Lumpur from the period of January 2001 to December 2002. Results: The seroprevalence of toxoplasmosis among 505 HIV/AIDS patients was 44.8% (95% CI: 42.64-51.76) being 47.4% and 44.4% of Toxoplasma seropositivity detected in patients with and without TE respectively (p<0.05). Majority of patients with and without TE were in the age group of 25-34 years (44% vs 39%), males (86% vs 76%), Chinese (49% vs 53%), but was not statistically significant. The significant differences were noted in marital status, occupation, and present address between both groups. The heterosexual was the most frequent risk behavior to HIV infection being 51% (TE) and 59% (without TE). Only 6.5% and 0.7% of them later had TE after receiving primary chemoprophylaxis and antiretroviral therapy including HAART respectively (p<0.05). Our study showed that 11.3% of them were diagnosed as AIDS-related TE. The most common clinical manifestation was headache (56%) and the CT scan findings showed most lesions to be multiple (96.4%), hypodense (66.7%), and in parietal region (39.3%). 47.4% of them had chronic Toxoplasma infection as evidenced by seropositivity for anti-Toxoplasma (IgG) antibodies. At the time of diagnosis, the range of CD4 cell count was from 0-239 with a median of 25 cells/cumm. Those who developed TE had significantly showed CD4 count of less than 100 cells/cumm (p<0.05). Clinical outcomes revealed that among those who survived, 36.8%, 28.1% and 3.5% of patients had completed treatment, transferred out, and lost to follow up respectively. Unfortunately, 31.6% of the cases were officially pronounced dead. Overall, 12.3% of them were detected as recurrent TE in this study. Conclusion: The effectiveness of HAART therapy seems to be a promising agent in lowering the incidence of toxoplasmic encephalitis in this particular moment.
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Review On Human Toxoplasmosis: The Past, Present And Prospective Future.
NISSAPATORN VEERANOOT1, QUEK KIA FATT2, MAHMUD ROHELA1, ABDULLAH KHAIRUL ANUAR1
1Department of Parasitology, University of Malaya Medical Centre, 50603 Kuala Lumpur, Malaysia. 2Department of Social and Preventive Medicine, University of Malaya Medical Centre, 50603, Kuala Lumpur, Malaysia.
Background: To review the literature on epidemiology, risk factors and clinical relevant of human toxoplasmosis in Malaysia. Methods: All reported works which have been conducted in different settings and groups of population between the years 1973 to 2003, were carefully studied. Results: The studies showed varying prevalence up to 50% of specific Toxoplasma antibodies in Malaysian scenario. Among the ethnic groups, the Malays have shown the highest seroprevalence of Toxoplasma infection by most studies when compared to others. Demographic profiles exhibited that Toxoplasma seropositivity was higher in male, lower incomes group, unemployed individuals and tended to increase with age. In general, the route of transmissions such as contact with cat, consumption of undercooked meat and blood transfusion were shown no significant association with Toxoplasma seropositivity. Nevertheless, the immune status (CD4 cell count < 200 cell/cumm) was strongly associated with toxoplasmic encephalitis (p<0.05). Conclusions: 1) Toxoplasmosis is still highly prevalent in Malaysia. 2) The awareness needs to be highlighted and Toxoplasma screening programme should be routinely implemented in high-risk groups. 3) Primary chemoprophylaxis should be practically given to all newly diagnosed HIV positive patients to prevent the reactivation of toxoplasmosis. 4) Though, there are many treatment modalities that are available but the proper diagnosis of the infection still pose a major problem in the management of patients. More research works need to be done in term of diagnostic markers to help in the treatment or clinical trials in search of a new anti-Toxoplasma agents to prevent the reactivation or relapse TE particularly in the limited resource settings.
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p38 MAPK Associates Stereoselective Priming by Grepafloxacin on Superoxide Production in Human Neutrophils.
NIWA M1,2, HIROTA M4, KOZAWA O2, AND FUJIMOTO S3
1Medical Education Development Center and Department of 2Pharmacology, Gifu University School of Medicine, Yanagido, Gifu, Japan, 3Department of Environmental Biochemistry, Kyoto pharmaceutical University, Nakauchi-cho 5, Yamashina-ku, Kyoto, Japan, and 4Department of Drug Metabolism, Drug Safety Center, Tokushima Research Institute, Otsuka Pharmaceutical Co., Ltd., Tokushima, Japan.
Background: Grepafloxacin is an asymmetric fluoroquinolone derivative, which possesses high tissue penetrability as well as strong, broad-spectrum antimicrobial activities. We recently found that grepafloxacin induced a priming effect on neutrophil respiratory burst induced by fMLP.　We also reported that p38 mitogen-activated protein kinase (MAPK) activation affected the ability of grepafloxacin to penetrate into neutrophil. Here, to clarify the underlying mechanism of the priming effect by grepafloxacin on respiratory burst from human neutrophils, first we compare the priming effect of grepafloxacin enantiomer, and second, we examined the involvement of MAPK activation in the priming effects of grepafloxacin.

Methods: Human blood neutrophils were isolated from healthy volunteers with informed consent. Superoxide releasing activity of neutrophils was assessed by SOD-inhibitable reduction of ferricytochrome c. Western blotting was used to determine of phox protein and MAPK. Amounts of fluoroquinolone in human neutrophils was determined by high performance liquid chromatography -fluorometric assay.

Results: R(+)-enantiomer of grepafloxacin induced a more potent priming effect than that produced by S(–)-grepafloxacin. R(+)-grepafloxacin also produced a more potent translocation of both p47- or p67-phox protein to membrane fractions of neutrophils. Grepafloxacin-induced primed superoxide generation was significantly inhibited by the pretreatment with PD169316 and SB203580, p38 MAPK inhibitors, but not by PD98059, a specific inhibitor of the upstream kinase that activates p44/42 MAPK or SP600125, an inhibitor of stress-activated protein kinase/c-Jun N-terminal kinase (JNK). Grepafloxacin strongly phosphorylated p38 MAP kinase but not p44/42 MAPK or JNK. R(+)-grepafloxacin showed more potent phosphorylation of p38 MAPK than that produced by S(–)-grepafloxacin, in a time and concentration dependent manners. PD169316 significantly inhibited R(+)-grepafloxacin-induced translocation of p47-phox protein to membrane fraction. Interestingly, grepafloxacin stereo-specifically bound to the membrane fractions of neutrophils. There was no difference between racemic grepafloxacin, R(+) and S(–)-grepafloxacin in their neutrophil uptake.

Conclusion: These results strongly suggest that grepafloxacin stereospecifically primes on neutrophils respiratory burst, and p38 MAPK activation is closely related to the grepafloxacin priming.
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Participation of the inhibition of the MexAB-OprM transporter in expression of the quorum-sensing system in Pseudomonas aeruginosa.
NOMURA N1, SAWADA I1, MASEDA H1, NAKAE T2, UCHIYAMA H1
1University of Tsukuba, Tsukuba, Japan; 2Tokai University School of Medicine, Isehara, Japan.

Background: Pseudomonas aeruginosa shows multidrug resistance, which is mainly attributable to the expression of the xenobiotic extrusion transporter MexAB-OprM.  Recently, it was reported that the MexAB-OprM transporter exports quorum-sensing mediators.  We have previously described that the quorum-sensing autoinducer, N-butyryl-L-homoserine lactone (C4-HSL) enhances mexAB-oprM expression, and this C4-HSL-mediated enhancement of mexAB-oprM expression was repressed by MexT, a positive regulator of the mexEF-oprN operon.  In this study, we investigated the interaction between a multidrug efflux pump and quorum-sensing by using several knockout mutants.  Methods: To investigate whether the level of lasI expression of the MexAB-OprM defective strain decreases more than the wild type as LasI defective strain, we constructed lasI-xylE strain with mexAB-oprM deletion. Cells were grown aerobically in LB medium diluted with 4 ml of fresh LB medium to A600 circa 0.025.  After incubating for 6 h or 12 h at 37˚C, samples were collected and catechol 2,3-dioxygenase (C23O) activity was determined.  Results: The level of lasI expression of a chromosomal lasI-xylE strain with mexAB-oprM deletion increased more than that of wild type, suggesting that the MexAB-OprM defective strain produced 3-oxo-C12-HSL more than the wild type strain.  However, using a chromosomal rhlI-xylE strain with mexAB-oprM deletion, it was shown that the level of rhlI expression was lower than that of wild type.  Conclusion: It was suggested that inhibition of the MexAB-OprM transporter should enhance the expression of las operon required for inducement of the quorum-sensing system.
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Monte Carlo Simulation versus S.pneumoniae of Levofloxacin 500mg, 750mg and 1000mg Once Daily Compared to Gatifloxacin 200mg and 400mg Once Daily Administered to Hospitalized Patients with Community Acquired Pneumonia (CAP):  Dose and Age Stratification Study.

NOREDDIN AM1,2, MARRAS TK4,  CHAN CK4, HOBAN DJ2,3 and Zhanel GG 2,3
1College of Pharmacy, University of Minnesota, Duluth, MN, USA; 2Faculty of Medicine, University of Manitoba; 3Health Sciences Centre, Winnipeg, MB; 4University of Toronto, Toronto, ON, Canada.
Background: This study aimed to assess the probability of Levofloxacin (Levo) compared to Gatifloxacin (Gati) achieving favorable pharmacodynamic (PD) targets for bacterial eradication and prevention of resistance development in S.pneumoniae in both elderly (≥65 years) and younger (<65 years) patients with CAP. Methods: As part of an ongoing study comparing the clinical outcome of Levo vs. cefuroxime + erythromycin in hospitalized patients with CAP, demographics including age, weight, gender, race and renal function were gathered and analyzed from 263 elderly (≥65 years) and 48 younger patients (<65 years). Previously described and validated population pharmacokinetic (PK) models of Levo and Gati in patients with CAP were utilized. Free-drug AUC0-24 were simulated in Plasma (P) using Levo dosing at 500mg, 750mg and 1000mg OD as well as Gati 200mg and 400mg OD. Use of Monte Carlo Simulation allowed for the full variability of encountered drug clearance to be accounted. S.pneumoniae susceptibility data were obtained from the Canadian Respiratory Organism Susceptibility Study (CROSS) study (an annual, national, ongoing surveillance study that has collected 8014 isolates from 1997-2004). Results: Probability of target attainment (free AUC0-24/MIC of 30) of Levo and 

Gati, respectively, is shown in the following table:
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Conclusions:  For all patients and for elderly hospitalized patients with CAP, Levo 750mg and Gati 400mg showed high probability for target attainment of free

AUC0-24/MIC of 30.  
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Prognostic and Predictive Biomarkers in Breast Cancer.
O’DRISCOLL L1, KENNEDY SM2, CROWN J1&2, CLYNES M1
1National Institute for Cellular Biotechnology, Dublin City University, Dublin, Ireland; 2St Vincent’s University Hospital, Dublin, Ireland.

Introduction: Chemotherapy, given as an adjuvant treatment to breast cancer patients with earlier stage disease, has a good survival impact and may contribute to cure. The failure of chemotherapy to eradicate cancer cells in more advanced disease states may be due to drug resistance. One of the most important mechanisms of drug resistance is multiple drug resistance (MDR), a phenomenon whereby cancer cells become simultaneously insensitive to structurally and mechanistically unrelated drugs. The aim of this retrospective study was to investigate the expression and prognostic/predictive relevance of a range of MDR- and apoptosis- related genes in a large number of invasive breast tumour biopsies. Methods: Using RT-PCR and immunohistochemical techniques, the expression of MRP-1, MDR-1/P-glycoprotein (P-gp), survivin, survivin-(Ex3, survivin-2B, mcl-1, bcl-2, bag-1, bax-, galectin-3 was analysed. Results: Although no prognostic relevance was associated with MRP-1 protein expression in the total population studied, analysis of sub-populations indicated an unfavourable association between MRP-1 expression in >25% of tumour cells and both RFS (p<0.05) and OS (p<0.05) for patients who had received chemotherapy and had grade III tumours. MDR-1/P-gp and Mcl-1 protein expression, however, showed no significance association with any of the clinicopathological characteristic analysed. Uniquely among the mRNAs analysed, the expression of bcl-2 correlated significantly with disease outcome, with bcl-2 expression indicative of favourable outcome in terms of both relapse-free survival (RFS) and overall survival (OS). Protein analysis also indicated bcl-2 expression to be favourably associated with outcome for patients. Overall, 60% of tumours were positive for survivin protein; with nuclear expression of survivin (in >20% of tumour cells) significantly associated with favourable outcome, in terms of RFS (p<0.001) and OS (p<0.01). Conclusions: This study indicates MRP-1, survivin and bcl-2 protein expression to be independently associated with both RFS and OS in invasive breast cancer and supports future functional studies targeted at manipulation of their expression to improve outcome for breast cancer patients.
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Screening of Natural Compounds for Inhibitory Activity on Tumor Cell Migration and Metastasis.
OGASAWARA M, MATSUBARA T, MATSUNAGA T, TAKAHASHI S, SUZUKI H
Toyama Prefectural Institute for Pharmaceutical Research, Toyama, Japan.
Background: Prevention of tumor metastasis is one of goals for cancer patients and cytotoxic agents have been applied to tumor metastasis therapy. However, the therapy is recognized to have many serious side effects. Therefore, non- or low cytotoxic agents have recently been demanded. With regards to these points, inhibition of tumor cell migration is focused as one of new possible approaches for prevention of tumor metastasis. We investigated the effects of 75 kinds of natural compounds on tumor cell migration and proliferation, in comparison with the effects of anti-cancer agents. And a promising compound was further examined on tumor metastasis.

Methods: Cell migration was assayed by transwell chambers with filters coated with fibronectin on the lower surface. Tumor cells were added to the upper compartment with compounds and incubated. Cells that had migrated to the lower surfaces were stained and extracted. Absorbance of the cell lysate was measured. Cell proliferation was determined by WST-1 solution adding into each well after incubation of tumor cells with compounds. Experimental lung metastasis assay was performed by inoculation of tumor cells through a tail vein of mice and tumor nodules on the suface of lungs were determined under a dissection microscope.

Results: Among 75 compounds, evodiamine showed the most potent and selective inhibitory activity on colon cancer cell migration. On the other hand, most of anti-cancer drugs tested had little effect on the cell migration. Evodiamine also inhibited the hepatocyte growth factor-stimulated migration of melanoma, lung and colon cancer cells markedly. When the anti-migratory activity of evodiamine was compared with that of evodiamine-like compounds, rutaecarpine lacking a methyl group at N-14 and a hydrogen at C-13b exhibited much less effect than evodiamine. Evodiamine significantly inhibited tumor lung metastasis in both conditions of the pretreatment of tumor cells before inoculation into mice and the intravenous administration after tumor inoculation 
Conclusions: These results suggest that evodiamine may be useful as a leading compound for agents in tumor  therapy. Also, the presence of a methyl group at N-14 and the configuration of hydrogen at C-13b may be responsible for the inhibitory activities of evodiamine.
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Granulocyte Colony-Stimulating Factor (G-CSF) Mobilizes Bone Marrow (BM)-Derived Endothelial Progenitor Cells (EPCs) for Ischemic Neovascularization.
Ohsaka A1, Ohki Y1, Heissig B2, Hattori K2, Daida H1
1Juntendo University School of Medicine, Tokyo, Japan; 2Institute of Medical Science, University of Tokyo, Tokyo, Japan.
Background: Granulocyte colony-stimulating factor (G-CSF) enhances neutrophil functions resulting in the increased host defense against microorganisms. Recent studies have indicated that G-CSF promotes angiogenesis in cancer and ischemic disease, but the exact mechanism remains unclear. Methods: Recombinant human G-CSF (filgrastim, Kirin Brewery, Tokyo; 200 µg/kg) was administered to BALB/C mice by daily intraperitoneal injection for a period of 5 days. Freshly isolated peripheral blood mononuclear cells (PBMCs) were cultured in endothelial growth medium in vitro. Circulating BM-derived EPCs (CFU-EC) were identified by metabolic uptake of DiI-acetylated-LDL and positive staining for vascular endothelial growth factor receptor 2 (VEGFR2) by immunohistochemistry. Angiogenesis was assayed as growth of blood vessels from subcutaneous tissue into a solid gel of basement membrane (Matrigel assay). We also used a murine ischemic hind-limb model to determine whether local administration of G-CSF enhances neovascularization of ischemic tissues. Finally, plasma samples were collected from G-CSF-treated mice and VEGF concentrations were determined by enzyme-linked immunosorbent assay. Results: Compared with control mice, G-CSF-treated mice showed a 3-fold increase in white blood cells (WBCs) on day 5, which returned to the level of control mice by day 10. Concomitant with the peak value of WBC, we detected circulating CFU-EC in PBMCs of G-CSF-treated mice. Vessel formation was observed in G-CSF containing Matrigel plugs, suggesting that G-CSF is chemoattractant for endothelial cells. Local administration of G-CSF increased capillary density in the ischemic hind-limb model, confirming by the improved blood perfusion using a laser Doppler perfusion image analyzer. Furthermore, G-CSF-treated mice showed increased plasma VEGF levels, indicating that G-CSF, partly through activation of VEGF, is a potent mobilizing agent for EPCs.

Conclusions: These findings indicate that G-CSF promotes angiogenesis by mobilizing immature EPCs into circulation and that local administration of G-CSF into ischemic tissue may provide a novel therapeutic strategy to improve neovascularization.  
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A Newly Identified Antineoplastic Molecule Derived from Streptococcus pyogenes: Involvement of Toll-Like Receptor (TLR) 4 Signaling.
Okamoto M
Second Department of Oral and Maxillofacial Surgery, Tokushima University School of Dentistry, Tokushima, Japan.
Background: Antineoplastic immunopotentiator OK-432, which is a penicillin-killed and lyophilized preparation of Streptococcus pyogenes, is successfully used for many types of malignancies. However, the effective component(s) for anticancer activity of OK-432, a whole bacterial preparation, and its molecular mechanism remain uncertain. Recently, we succeeded in isolating an active component (lipoteichoic acid-related molecule, OK-PSA) from the OK-432. In this presentation, I show the recent progress of our research focused on OK-PSA-induced anticancer immunity, and its molecular target, TLR4. 

Methods: OK-PSA has been isolated from OK-432 by affinity chromatography using monoclonal antibody that neutralizes OK-432-induced anticancer immunity. Human peripheral blood mononuclear cells and mouse splenocytes were used for analyzing in vitro cytokine- and killer cell-inducing activity of OK-PSA. Involvement of TLR4 signaling in OK-PSA-induced anticancer immunity was examined by using TLR4-/- mice and using the samples obtained from head and neck cancer patients with or without TLR4 expression. 

Results: Our in vitro and in vivo experiments demonstrated that OK-PSA induced helper T cell 1 (Th1)-type cytokines, such as interferon (IFN)-, tumor necrosis factor (TNF)-, TNF-, interleukin (IL)-2, IL-12 and IL-18 which play significant roles in antineoplastic immunity, both in humans and in mice, and elicits an antitumor effect in tumor-bearing mice. Although OK-PSA induced Th1 cytokines in wild-type mice-derived splenocytes, OK-PSA did not induce the cytokines in those from TLR4-/- mice. TLR4-/- mice-derived splenocytes acquired responsiveness to OK-PSA to induce cytokines by transducing TLR4 gene. In vivo, OK-PSA administraiton significantly inhibited tumor growth and lung metastasis of syngeneic cancer cells in wild-type but not in TLR4-/- mice. Furthermore, head and neck cancer patients with TLR4 expression but not the patients without TLR4, responded to OK-432/OK-PSA to induce IFN- and to exhibit satisfactory therapeutic effect. 

Conclusions: It is strongly suggested that OK-PSA is the molecule that is most responsible for the anticancer effect of OK-432, and that TLR4 may be a certain molecular target of cancer immunotherapy with OK-432/OK-PSA.
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Invasive group A Streptococcus infections followed by intranasal superinfection with influenza A virus in mice: Cure and prevention of lethal synergism.
OKAMOTO S1,3, HAMADA S1, KAWABATA S1,2
1Osaka University Graduate School of Dentistry, Suita-Osaka, Japan; 2Japan Science and Technology Agency, Kawaguchi-Saitama, Japan; 3Fukuoka Dental College, Fukuoka, Japan.
Background: Invasive group A Streptococcus (GAS) infections, including streptococcal toxic shock syndrome (STSS), sepsis, and necrotizing fasciitis (NF), have been reported since mid-1980s, however, the reasons for the recent emergence of the diseases remain elusive.  Recently we found that superinfection with non-lethal doses of influenza A virus (IAV) and GAS led to invasive GAS infections.  Here, we examined strategies for curing and preventing the lethal synergism.  Methods: BALB/c mice (25 mice per group) were intranasally infected with 100 focus forming units (FFU) of an IAV strain, A/FM/1/47 (H1N1), followed by intranasal infection with 107 colony forming units (CFU) of a GAS strain, SSI-1 (M type 3) 2 days after the IAV infection.  For vaccination, mice were immunized twice, 42 and 14 days prior to the superinfection, with 0.15 g of IAV vaccine.  For continuous antibiotic treatment, clindamycin (86 mg/kg every 4 h) or erythromycin (97 mg/kg every 4 h) was injected intraperitoneally beginning 0, 1, 2, and 3 days after GAS infection.  Results:  All mice infected with IAV or GAS alone survived, whereas 92% of those superinfected with IAV and GAS died from sepsis with GAS and NF.  Subcutaneous immunization with IAV vaccine and intranasal immunization with IAV vaccine plus cholera toxin (10 g) enhanced survival of mice from 92% to 76% and 88%, respectively (P < 0.0001).  Continuous treatment of mice with clindamycin, and erythromycin at the time of GAS infection reduced mortality from 88% to 12%, and 8%, respectively (P < 0.0001).  However, when administration of clindamycin was delayed to begin 1, 2, and 3 days after the superinfection, the mortality rate rose to 44%, 60%, and 84%, respectively, while the same delay prior to erythromycin administration caused the mortality rate to 20%, 36%, 52%, respectively.  Conclusion:  1) We were able to establish an animal model of invasive GAS infections by intranasal superinfection with IAV and GAS. 2) Immunization with IAV vaccine in healthy hosts, and treatment of influenza patients with antibiotics are effective for prevention from the lethal synergism, however antibiotics alone might not be adequate to treat the diseases by the superinfection.
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A New Class of Potent Dual Acting Gyrase and Topoisomerase IV Inhibitors.
OLSON E1, CHARIFSON P1, GRILLOT A-L1, GROSS C1, GROSSMAN T1, MANI N1, MOORE J1, NICOLAU D2, PARSONS J1, STAMOS D1, TESSIER P2,
1Vertex Pharmaceuticals Inc., Cambridge, MA, U.S.A; 2Hartford Hospital, Hartford, CT, U.S.A.

Background: New antibiotics representing structural classes and mechanisms of action that differ from currently used agents are needed to help combat antibiotic resistance.  We are characterizing a new class of dual acting bacterial Gyrase and Topoisomerase IV inhibitors with potent activity against important hospital and respiratory pathogens.  This class, based on an aminobenzimidazole core, targets the ATP site of both GyrB and ParE subunits.   Methods:  Structure-based drug design was used to guide synthesis of molecules that were subsequently profiled in biochemical, microbiologic and pharmacologic assays.  Results:  The top molecules in the class have several important features. Potency: Ki’s against purified gyrase and topoisomerase IV are less than 10nM and MICs against reference strains of Staphylococcus aureus, Streptococcus pneumoniae, Enterococcus faecium, Enterococcus faecalis and Haemophilus influenzae are 0.064, (0.008, 0.064, 0.032, and 2.0 mg/L, respectively.  Resistance: As expected for a new class, MICs are similar for clinical isolates of organisms that carry known resistance mechanisms (e.g., ciprofloxacin- and methicillin-resistant S. aureus, vancomycin-resistant enterococcus and penicillin-resistant S. pneumoniae). Genetic analysis revealed that the antibacterial activity is due to inhibition of both gyrase and topoIV.  Due to the molecules interacting with essential residues in the ATP binding sites and hitting two genetically distinct targets, spontaneous resistance frequencies are low.  At four times the MIC for S. aureus and E. faecalis spontaneous mutants arose at a frequency of less than 10-10.  Leading molecules have shown efficacy in three different rat models of infection; intraperitoneal sepsis, lung, and soft tissue in both oral and iv dosage forms.  Conclusion: Guided by structure-based drug design we have identified a novel class of compounds acting at two distinct targets in the bacteria.  Taken together the data support that one or more members of the class warrant further preclinical assessment of efficacy, safety and pharmacokinetics.  
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A Pharmacoeconomic Study of Antimicrobial Use for Surgical Prophylaxis on gastrectomy patients in a Tertiary Care Hospital.

ONDA M1, ISE Y2, HAGIWARA K2, KAMEI M4, KATAYAMA S2, NISHIZAWA K2, HIRANO M2, KIYAMA T3
1Hiroshima International University, Hiroshima, Japan; 2Nippon Medical School Hospital, Tokyo, Japan; 3Nippon Medical School, Tokyo, Japan; 4Nihon University, Chiba, Japan.
Background: Diagnosis Procedure Combination (DPC) was introduced in 2003 in Japan.  DPC is a type of payment system by capping the inpatient cost per day for each inpatient disease by disease. At this moment, the policy focuses mainly on the university hospitals.  Consequently, economic evaluation of drug use is becoming essential skill of  pharmacists.  The clinical effects and therapeutic cost of Cefazollin (CEZ) and Ampicillin/Sulbactam (SBT/ABPC) was compared to analyze cost-effectiveness for surgical prophylaxis in gastric cancer patients. Methods: One hundred and fifty-seven inpatients (age: 64.4(11 yrs, 38 males/24 females in CEZ group, age: 67.2(11 yrs, 69 males/26 females in SBT/ABPC group), who underwent surgery for gastric cancer at Nippon Medical School Hospital, were investigated. Patient attribution, clinical indicators and cost data were recorded retrospectively.  Using these data, Decision Tree was established to compare cost-effectiveness between two groups. In the distribution comparison between groups, Mann-Whitey’s U test and χ2 test were performed. Results: There was no difference between the two groups with regard to sex, age, incidence of complication, stage of cancer, operative time and blood loss, length of hospitalization, the appearance of systematic inflammatory responses syndrome (SIRS), the changes of body temperature, white blood cell count (WBC), C-reactive protein (CRP), and clinical outcome of postoperative care by nurse during the post-operation for 7 days, and the prophylactic effect of infection (69.4% in CEZ group and 69.5% in SBT/ABPC group).  Meanwhile, decision analysis indicated that the anticipated therapeutic cost per patient in CEZ group was less than that of SBT/ABPC group ($142.7, $187.2 respectively).     

Conclusions: In this case, CEZ use was more cost-effective insofar only drug costs was considered.  Acquisition of competence for economic analysis and data collection including clinical outcomes and costs may be important challenge for hospital pharmacists in Japan.
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Antiviral Potential of Soluble Form of Herpesvirus Entry Mediators to Alphaherpesvirus Infection.
ONO E1, AMAGAI K1,2, TAHARAGUCHI S1, TOMIOKA Y1, WATANABE Y1,2, YOSHINO S1,3, CHEREL P4, UEDE T1
1Hokkaido University, Sapporo, Japan; 2Sankyo Labo Service Corporation, Tokyo, Japan; 3Gene Techno Science, Sapporo, Japan; 4France Hybrids, St Jean De Braye, France.
Background: Four alphaherpesvirus entry mediators have been identified: HveA (HVEM), HveB (nectin-2), HveC (nectin-1), HveD (CD155) that mediate entry of alphaherpesviruses including herpes simplex virus (HSV) type 1 and 2, pseudorabies virus and bovine herpesvirus type 1.  In order to assess the antiviral potential of the ectodomain of these molecules in vitro and in vivo, transformed cell and transgenic mouse lines expressing a soluble form of these molecules, consisting of the extracellular domain and the Fc portion of human IgG, were established. 

Methods: The transgene containing the CAG promoter (cytomegalovirus IE enhancer and chicken ß-actin promoter), the chimeric gene and the rabbit ß-globin polyA signal was used for establishment of transformed cell and transgenic mouse lines.  The transformed cells were infected with 50 PFU of alphaherpesviruses. Number and size of plaques were compared with control cells.  The mice were infected intraperitoneally with 200 µl of PBS containing 20 LD50 of HSV-1.  Survival of mice and signs of disease were recorded for 14 days.  

Results: In the dishes containing the transformed cells expressing a soluble form of nectin-1, the number of plaques was markedly lower than in those containing the control cells.  The plaque sizes were also definitely smaller than those observed in the control cells.  Soluble HVEM concentrations in serum samples from the different mouse lines were quite variable ranging from 6.6+2.2 to 23.5+6.3 µg/ml. No significant abnormalities in the transgenic mice were observed.  The survival data demonstrate that the transgenic mice from all lines showed remarkable resistance to HSV-1 infection.  Only one out of 32 transgenic mice died after infection.  In contrast, more than 85 % (26 out of 30) of their littermates developed the symptoms or died within 14 days 
Conclusions: 1) A soluble form of nectin-1 is able to exert a significant antiviral effect against alphaherpesvirus infections in vitro.  2) A soluble form of HVEM is able to exert a significant antiviral effect against HSV-1  infection in vivo. 3) At least 5 µg/ml of the soluble HVEM in the serum is sufficient to inhibit the virus entry into cells.
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Non-Transcriptional Functions of STATs in Tumor Cells – Possible Target for Antineoplastic Therapy?
ORZECHOWSKI A, PAJĄK B
Department of Physiological Sciences, Warsaw Agricultural University, Faculty of Veterinary Medicine, Warsaw, Poland.

Background: This review concerns whether STAT proteins, non-receptor tyrosine kinases with the transcriptional activity are involved in tumorigenesis or cell deletion by apoptosis. In this regard, some reports indicate a negative while others point to positive role of STATs in the preventing function of immune system in tumorigenesis. Depending on category of STAT and/or cell type the impact of STATs on signal transduction from death receptors attracts special attention. Findings showing that STATs modulate cross-talk between death and survival pathways led to the idea that dysfunction/hyperfunction of STATs might somehow render tumor cells disincentive to apoptosis. In view of this, phosphorylation status seems to be crucial to the latter effect of STATs. Methods: Several studies have been performed at different levels of signaling pathways from cytokines in order to reveal that STATs are critically important in signal transduction. These studies paid attention on functional proteomics to specify what proteins and how interact to keep cells receptive/nonreceptive to death promoting signals. Thus, protein expression and protein functions were determined, even though the present picture of STATs contribution to tumor progression is far from being concise and comprehensive. Results:  Contradicting results were drawn from studies carried out to evaluate a role of STAT1 in the TNF-alpha receptor 1 (TNFR1)-mediated signal transduction and activation of NF-kappaB (NF-B) (1, 2, 3). While some authors point to TRADD adaptor protein as a STAT1 target after interferon gamma (IFN)-induced (TNFR1)-dependent signaling (4), others indicate direct TNFR1-mediated assembly of STAT1 with TRADD (2). Moreover, efficiency of TNF- or IFN-induced or even ligand-independent STAT1 activity does not necessarily require specific upstream  kinases activity of Jak1, Jak2 or Tyk2 (5). Interestingly, other unknown kinases and certain inhibitors (phosphatases) seem to be equally important for biological functions of STATs and viability of tumor cells. All these gives opportunity to search for new challenging strategies to control growth of neoplastic cells by influencing STATs activity and the respective interactions with proteins crucial for the cytokine driven signaling. Conclusions: 1. It remains ambiguous if STAT1 might repress cytokine-induced TNFR1-mediated NF-B activation leading to extensive apoptosis of tumor cells. 2. By STATs assembly with protein messengers indispensable for tumor cell survival tumor growth might be accelerated.
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Behind the Scenes of Cycloheximide-Mediated Sensitization of Colorectal Cancer Cells to TNF(-Induced Apoptosis.
1PAJĄK B, 2GAJKOWSKA B, 1ORZECHOWSKI A
1Department of Physiological Sciences, Warsaw Agricultural University, Faculty of Veterinary Medicine, Warsaw, Poland; 2Department of Cell Ultrastructure MRC, Polish Academy of Sciences, Warsaw, Poland.

Background: It is not known what factors make colon carcinoma cells (COLO 205) resistant to TNF(-induced cytotoxicity. To investigate the role of cellular proteins we used cycloheximide (CX) – a well known inhibitor of protein synthesis. The death-promoting effect of TNF( could not be demonstrated unless combined with CX. These results led to the hypothesis that TNF(-induced cytotoxicity depends on short-lived proteins, which counteract death effectors to prevent cell death. Moreover, since soluble TNF( binds only to TNFR1 receptor in COLO 205 cells, we assumed that protecting proteins are part of the TNF( signaling pathway. To identify these proteins we used a wide range of inhibitors and/or activators of proteins important for regulating cell survival. Methods: After 24h incubation in 2% BSA/DMEM to induce quiescence, cells were pretreated for 30 min. with MEK (PD98059, 50M) or PI-3K (LY294002, 20 M) or cPKCs inhibitor (staurosporine, STS, 5(M) or cPKCs activator (PMA, 100 M) without or with CX (5 g/ml) and then coincubated with TNF( (10 ng/ml). Also, the dependence on Ca2+ for TNF( cytotoxicity was examined by incubating with EDTA (2 mM) permeable or EGTA (2 mM) – a nonpermeable Ca2+ chelator, or calcium ionophore A23187 (1 (M). To determine whether the cytotoxic effect was mediated by gene expression we used actinomycin D (AD, 10 ng/ml), which inhibits RNA polymerase activity. In the 6th, 12th, and 24th h of incubation the viability was measured using the MTT viability test. Results: Upon incubation of COLO 205 cells with TNF( (10 mg/ml), or CX alone, viability was not significantly different from that of untreated controls. Coincubation with TNF( and CX led to time-dependent cell death. At 6h, in the presence of TNF( and CX STS increased cell death, whereas PMA prevented cells from TNF(-induced cytotoxicity. Apparently, EDTA alone was highly cytotoxic at 2 mM, whereas EGTA prevented cell death at 6 and partially at 12h. Ionophore A23187 protected cells at 12 and 24 but only partially at 6h. Neither LY294002 nor PD98059 had any effect on cell viability. By contrast, AD reduced survival of COLO 205 cells. Conclusions: 1) Unknown protein(s) located at the TNF(-dependent death cascade prevents TNF(-induced apoptosis of COLO 205 cells. 2) Viability of COLO 205 cells is under transcriptional control of Ca2+-dependent systems and is initially protected by cPKCs 3) Lack of protection in the following hours suggests possible cross-talk of TNF(-induced signal with other signaling pathway(s).
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Structural Modification of Dibenzosuberanylpiperazine and Diphenylacethyl- piperazine Derivatives Mainly for Efficient Reduction of Chloroquine Resistance in Plasmodium chabaudi.
OSA Y1, KOBAYASHI S2, SATO Y1, SUZUKI Y2, TAKINO K1, HIKIMA Y1, TAKEUCHI T2, MIYATA Y3, SAKAGUCHI M3, TAKAYANAGI H1, NAGASE H1
1Kitasato University, Tokyo, Japan, 2 Keio University, Tokyo, Japan, 3 Pola Chemical Industries, Inc., Yokohama, Japan.

Background: The spread of malaria and resistance to antimalarial drugs are becoming a serious problem. Since drugs that reduce the drug-resistance of malaria would also be an effective approach to overcoming the problem of the multidrug-resistant (MDR) Plasmodium (P.) falciparum, we synthesized new compounds that have both reduction activity of chloroquine (CQ)-resistance and antimalarial activity. Methods: Many new dibenzosuberanylpiperazine (DSP) and diphenylacethylpiperazine (DAP) derivatives were synthesized in high yields, and the compounds were tested in vivo. After 4- to 5-week-old female mice were injected i.v. with 5x106 parasitized red blood cells (PRBC) of CQ-resistant line of the AS strain of P. chabaudi, the test compounds (5 - 50 mg/kg) and CQ (3 - 4 mg/kg) were administered i. p. or p.o. on 4 consecutive. The numbers of PRBC per 10,000 RBCs in Giemsa-stained thin blood films were microscopically monitored daily for 5 days. Results: The biological activity of the synthesized compounds was evaluated based on two values: reduction of activity under CQ (3-4 mg/kg) (A) and antimalarial activity by the compound itself (B). The values (%) of A and B of some test compounds are shown in the table. The zero value means a perfect efficacy (disappearance of PRBCs).
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Conclusions: The reduction of CQ resistance and antimalarial activity of the synthesized compounds against CQ-resistant P. chabaudi were examined, and some compounds were found to be potent chemosensitizers of CQ-resistant malaria. The DSP- or DAP-N-substituted derivatives that had a side chain consisting of a non-bulky group and a short carbon number tended to be more potent, and the presence of an unsaturated double or triple bond in the side chain probably reduces side effects and enhances efficacy as a chemosensitizer.
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Time-series Analysis Based on Genotyping and Antibiotic Susceptibility for Methicillin-Resistant Staphylococcus aureus (MRSA) Infection in a University Teaching Hospital.
K. Osawa1, 2, T. Chida2, N. Okamura2
1Kobe University School of Medicine, Kobe, Japan; 2 Graduate School of Health Sciences, Tokyo Medical and Dental University, Tokyo, Japan.
Background: We experienced a methicillin-resistant Staphylococcus aureus (MRSA) outbreak at our medical school teaching hospital in 1997. Based on the data of pulsed-field gel electrophoretic (PFGE) patterns and antibiotic susceptibility, we attempted to find a useful way of monitoring MRSA infection using time-series analysis of MRSA strains isolated in the hospital for the period of five years. 

Methods:  MRSA strains (n=1465) isolated from clinical specimens from January 1997 to December 2001 in Tokyo Medical and Dental University Hospital (consisting of 17 wards).  Genomic DNA was extracted from each MRSA isolate, digested with Sma I and analyzed by PFGE. The results were analyzed using the Dice coefficient of similarity and UPGMA (unweighted pair group method with arithmetic averages) clustering method. Antimicrobial susceptibility testing was performed on eleven antibiotic agents according to the NCCLS method. Statistical tools used for the analysis of time series included autoregressive, integrated and moving average (ARIMA) modeling.

Results:  MRSA strains were classified into 369 PFGE patterns. The PFGE patterns were divided into three types (I-III) based on clustering method and antibiotic susceptibility. Type I was mainly obtained in ward L (52%) , peaked in 1997 and reflected a continual downswing by three ARIMA models (1,0,0), (2,0,0), (2,0,1). Type II was detected in all wards, peaked in 1999 and showed an upward trend in 2001 by ARIMA model (2,0,1). Type III was mainly detected from outpatients (22%) and continued to rise by ARIMA model (1,0,0),(2,0,0).

Conclusions:  These results suggested that the predictions using ARIMA models based on genotyping and antibiotic susceptibility would be very useful for monitoring MRSA infections.
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Synthesis and Potent Antimicrobial activity of some novel 4-(5,6-dichloro-1H-benzimidazol-2-yl)-N-substituted BENZAMIDES.
Seçkin Özden a,   Hacer Karatas a,  Sulhiye Yıldız b,  Hakan Göker a
a Department of Pharmaceutical Chemistry, b  Department of Microbiology,

Faculty of Pharmacy,  Ankara University, Tandogan, Ankara, Turkey.
Multiple drug-resistant organism such as MRSA (methicillin-resistant Staphylococ-cus aureus), VRE (vancomycin resistant enterococci), MRSE (methicillin-resistant Staphylococcus epidermidis) are becoming common causes of infections in the acute and long-term care units in hospitals. The emergence of these resistant bacteria has created a major concern and an urgent need antibacterial agent in structural classes distinct from known antibacterial agents.

Previously,  we have reported the synthesis of benzimidazoles carrying amide function at different positions and their promising antimicrobial activity results reported. Meanwhile, a series of recently discovered 5,6-dichloro-2-piperidinylbenzimidazoles (Formula 1) have been reported with broad spectrum antibacterial activities. These results prompted us to continue an investigation on a series of new benzamides carrying  5,6-dichloro-N1-substituted-1H-benzimidazoles (Formula 2).
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Microbiological testing has now shown that  these  benzimidazoles, therein described, possesses an interesting antimicrobial results against  MRSA and MRSE  in vitro.

Benzimidazole ring was synthesized in good yield by condensation of  corres-ponding N-substituted-,4,5-dichloro-o-pheneylenediamines and Na2S2O5 adduct of 4-carboxybenzaldehyde in DMF. Then, the carboxyl group was converted to required benzamides. 

This series of 13 compounds were tested for in vitro antibacterial activity  against Gram-negative Escherichia coli,  Gram-positive   Staphylococcus aureus, methicil-lin resistant Staphylococcus aureus (MRSA, clinical isolate),  Streptococcus faecalis, methicillin resistant Staphylococ-cus epidermidis (MRSE, clinical isolate) bacteria and antifungal activity against Candida albicans by  the macro-broth dilution assay to determine the MICs. The  data showed that some analogues exhibited strong ability to inhibit  S. aureus,  MRSA,  MRSE and  E. faecalis  with most of the MICs in the low micromolar range (3.12 μg/mL). N1 of imidazole ring were substituted with isopropyl and p-chloro-benzyl group. It can be said that, N1-p-chlorobenzyl and 2-ethyl (or dimethyl)aminoethyl substitution on the  N-carboxamide  should be the optimum group among this series of compounds. In conclusion, we have discovered a novel series of benzimidazoles as antibacterial agents. These compounds are active against a variety of susceptible, as well as resistant Gram-positive organisms.
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A Mathematical Model for Capillary Formation and Development in Tumor Angiogenesis.
PAMUK S
University of Kocaeli, Kocaeli, Turkey.

Background: Angiogenesis is a morphogenic process whereby new blood vessels are induced to grow out of a pre-existing vasculature. Endetholial cells (EC) form the lining of all blood vessels. In the interior of  capillaries, they form a mono-layer of flattened and extended cells.  Among the several pathways by which tumor angiogenesis may be initiated is the release of  tumor angiogenic growth factors (TAGF) from an avascular tumor. Following  TAGF production by the tumor, EC in neighboring normal capillaries are activated to secrete proteases. These then degrade the basal lamina and permit the EC to migrate into the extracellular matrix (ECM). 

Methods: We propose to model angiogenesis in the following manner: the mechanism for the production of protease, mechanism for the production of protease inhibitors, and mechanism for the degradation of fibronectin. We also use Michealis-Menten hypothesis as well as the principles of reinforced random walk to model.

Results:  We present a mathematical model for the tumor vascularization theory of tumor growth proposed by Judah Folkman in the arly 1970’s and subsequently established experimentally by him and his coworkers. One consequence of our numerical simulations is that we obtain very good computational agreement with the time of the onset of vascularization and the rate of capillary tip growth observed in rabbit cornea experiments of him.

Conclusions:  Our model views the EC receptors as the catalyst for the transformation of  TAGF into proteolytic enzyme, which in turn degrades fibronectin and destroys the basal lamina. We have extended our model in order to understand the angiogenic process as the EC migrate into the ECM toward the tumor (or other source of growth factor). Within the ECM behind the tip of the emerging capillary, the EC proliferate to contribute to the number of migrating cells.
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Efficacy of Ceftazidime (CTZ) plus Clavulanic acid (CA) against ESBL Producing Gram-negative Bacteria (GNB).
SUNITA MALHOTRA, T. MATHUR, S.SINGHAL, M. PANDYA, P.BHATEJA, T. BHADAURIYA, E.P.MADHVI RAO, SACHIN MALHOTRA, D.J.UPADHYAY, A.RATTAN
Ranbaxy Research Laboratories, Gurgaon, Haryana, India.

Background: Most common cause of resistance to lactam antibiotics in GNB is production of ESBL enzyme. Effective treatment for these infections is limited.Ever since its discovery in 1983 in Germany, extended spectrum beta lactamase (ESBL) producing bacteria have been frequently isolated from hospitalized patients. In laboratory, synergy with CA is used for detection of ESBL production. Herein we report results of our study combining CTZ plus CA. Material and Methods: 272 Gram negative fresh clinical isolates from four tertiary care hospitals of India were studied.A) in vitro: ESBL production was determined by double disk & NCCLS methods, MIC was determined using NCCLS methods, synergy experiments were carried out using checkerboard method between CTZ and CA. B) in  vivo: MLD dose of an ESBL positive strain of E. coli was used to establish lethal infection in mice. Infected mice were treated with CTZ 100 mg/kg parenterally with/ without varying concentration of CA. Mice were observed for seven days post infection for survival. Results: ESBL production was detected in 173 strains (64%). All ESBL positive strains had high MIC against CTZ and CA alone. A combination of two (ratio 1:1 to 64:1) lowered MIC of every ESBL producing isolate to below susceptibility breakpoint for CTZ. While all untreated mice or treated with 100 mg/kg CTZ failed to survive, all mice treated with an addition of 6.5 mg/kg of CA survived. Conclusions: ESBL producing Gram negative bacteria have high MIC against CTZ. Addition of CA can significantly lower the MIC to below the susceptibility breakpoint. This in vitro result can be reproduced in vivo in mice. In vitro and in vivo synergy is observed at a wide range of ratios. A new combination of CTZ + CA may prove to be suitable for treatment of infections caused by ESBL producing Gram-negative bacteria.
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Double Blind Placebo controlled study to evaluate the efficacy of Oral Penicillin (OP) or Diethyl-carbamazine (DEC) or both (along with Foot hygiene) in the prevention of episodic Adenolymphangitis (ADL) in filarial lymphoedema.
PANI SP1, YUVARAJ J1, VIJAYALAKSHMI N2, ELANGO A1, PAILY KP1, SAMBASIVA RAO R2
1Vector Control Research Centre (ICMR), Pondicherry, India; 2Jawaharlal Institute of Post-graduate Medical Education and Research, Pondicherry, India.
Background: Episodic acute ADL attacks are a cause of severe disability and increase with progression of filarial lymphoedema. Understanding aetio-pathogenesis and developing measures for prevention of these attacks are important to formulate Lymphatic Filariasis (LF) elimination strategy. Methods: Using a double blind design, 150 cases were allocated to one of the five arms: OP, DEC, OP+DEC, Placebo+Local antibiotics & Placebo+Placebo ointment. Foot-hygiene was common to all arms. The intervention was daily for one year and follow-up was for another year. The efficacy was evaluated clinically (weekly for ADL); bacteriologically (for aerobic bacteria during and in absence of ADL) and pathology of skin (before and after intervention ). Results: The compliance of drug intake was above 80% in all arms. The annual incidence of ADL in the did not differe significantly between arms in pre-intervention period (range 3.67 to 4.23 attacks / year; P> 0.05). It declined significantly (P<0.05) between 68 to 94% during intervention and between 89 and 93% in post-intervention period, in different arms. The isolation of Group A β haemolytic Streptococcus was significantly higher during ADL (6.4%) compared to cases without ADL (0.4%). Chronic inflammatory changes were marked in the reticular dermis with peri-vascular infiltration (presence of CD1, CD3, CD68, HLA DR and Vimentin +ve cells), but not around lymphatics.There was no marked change in histopathology of skin before and after intervention. 

Conclusions: 1) Foot-hygiene alone can prevent ADL attacks and has an important role in Disability Prvention for LF Elimination. 2) Penicillin is useful in treatment of ADL in filarial lymphoedema.
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Therapeutic and Biotechnological Applications of Ribosomally Synthesized Antimicrobial Peptides.
PAPAGIANNI M
Department of Hygiene and Technology of Food of Animal Origin, School of Veterinary Medicine, Aristotle University of Thessaloniki, Thessaloniki 54006, Greece.

Antimicrobial peptides are small peptides directly encoded by genes-in contrast to the better known antibiotics-produced by prokaryotes, plants and a wide variety of animals, both vertebrates and invertebrates. Although the peptides differ greatly in primary structures, almost all are cationic and very often amphiphilic and this reflects the fact that many of these peptides kill their target cells by permealizing the cell membrane and causing cell lysis. Just 20 years ago, the first ribosomally synthesized antimicrobial peptides from animals were characterized. Since then, a large number of such peptides have been identified in many different organisms, and it is now evident that these peptides represent an important defense system against microorganisms. New basic knowledge in biology and biochemistry has been gained from studying these peptides and moreover, today, peptide-based antibiotics are largely considered a potential answer to the growing problem of resistance to conventional antibiotics. Since many antimicrobial peptides act in a manner entirely different from antibiotics and preservatives, they can complement or even substitute for antibiotics and chemical preservatives. The reported in vitro activities of some antimicrobial peptides against parasites make them a powerful source of antiparasitic compounds. Their use in the development of a new generation of drugs for topical or systemic treatment of important parasitic diseases is a promising hope for the 21st century. Bacteriocins produced by food-grade lactic acid bacteria are now successfully used as food preservatives. Moreover, there have been reported cases of antitumour activity, mitogenic activity and interactions in signal transduction patways. The optimal use of peptides as antimicrobials will require further knowledge at the molecular level into their mode of action and structural features important for intimicrobial activity, specificity and immunity. The use of genetically modified organisms for the production of peptides is very promising while it requires further research efforts for the development of systems optimally suited for specific conditions or applications. In this review we present an overview of the general mechanism of action of ribosomally synthesized antimicrobial peptides produced by eucaryotes and procaryotes and discuss the novel antimicrobial functions, new developments, e.g. heterologous production of bacteriocins by lactic acid bacteria, novel applications related to these peptides, and future research paradigms.
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STI 571 Bullets Ionizing Radiation in HNSCC.
Francisco S. Pardo, Weg Okenko, Joseph Aguilera, Jamie Milligan, and Jean Wang.
Departments of Biology, Radiation Biology, Otolaryngology, and Radiation Oncology.  University of California, San Diego, and the Moores UCSD Cancer Center, San Diego, CA  USA.

Background/Significance: Advanced or recurrent head and neck squamous cell cancers (HNSCC) are deadly tumors, resistant to radiation and/or chemotherapy, resulting in short overall survival times.  Relatively non-tocix agents that might enhance radiotherapeutic effects, while not increasing normal tissue toxixicty, are important “bullets” in the armamentarium of the radiation oncologist.  Interestingly, neovascularization, as well as abnormalities in platelet derived growth factor (PDGF), are common in approximately 30% or more of both tumor types.  DNA repair signal transduction pathways mediate radiation-induced DNA damage leading to vascular changes in irradiated tissue.  We hypothesize that signal transduction after radiation-induced DNA damage and "cross talk" between or among DNA repair pathways involving c-kit and/or PDGF, enhance the therapeutic ratio for HNSCC.

Methods: Four HNSCC cell lines underwent standard clonogenic radiobiologic assays after 137Cs irradiation under oxic conditions in exponential growth phase.  Firstly, cytotoxicity assays demonstrated the maximum cell kill by STI571 administration alone.  Following acquisition of the initial cytotoxicity profiles, the optimum time for drug administration before irradiation was determined.  Clonogenic data were modeled according to the linear quadratic model of cell survival, emphasizing SF2 (surviving fraction of cells following administration of a 200cGy dose, fraction size commonly used in the clinic) and the mean inactivation dose, MID, (deemed by many to be one of the most sensitive indicators of intrinsic radiation sensitivity).  In order to investigate cell kinetics as a modulator of drug/radiation cytotoxicity, parallel flasks cultured under identical conditions underwent FACS analyses.

Results: All four cell lines tested  revealed statistically significant differences in radiation-induced cell kill when STI571 was added to the cell culture for at least 24 hours before irradiation (p<.05, SF2 and MID).  There was significant radiosensitization when radiation was administered with STI571 (radiosensitization enhancement ratios 1.8-2.6).  Interestingly, a prolonged G2 arrest following irradiation with STI571 correlated with the degree of radiosensitization.  

Conclusions: STI571 may be a potent radiosensitizer in a significant proportion of HNSCC patients.  Signal transduction pathways blocked by the c-kit tyrosine kinase inhibitor, STI571, are important to cell survival after radiation-induced DNA damage.  Interestingly, a trend involving a prolonged G2 arrest following irradiation, indicated that checkpoint policing before the next mitotic division was important in the cellular processing of radiation-induced DNA damage.  Despite the encouraging, additional testing on other cancer lines will be necessary before extrapolation to the clinic.  The potential clinical ramifications of our data, together with the recent design of a phase I trial, will be discussed.
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Trifolium  Pratense  for breast diseases – clinical studies (a case series).
PÂRVU E
The Acupuncture and Homeopathic Centre ,Bucharest, Romania.
Background: The study assess the efficiency of Trifolium pratense in ultradiluted dose  at patients with  breast cancer and fibrocystic mastosis.

Methods :  .The inclusion criterias were outpatients with diagnostic of breast cancer and fibrocystic mastosis . A table with name , age , diagnosis , stage, other treatments ,clinical and paraclinical observations was made. All patients received TP in ultradiluted potency (7c, 30 c, 200 c) .

One questionnaire with three scale was produced  for the initial ,first and second follow-ups:

Scale of evolution : +3 methastasis, gg invasion; +2 increase of the tumor size or the cystic nodules; +1 local inflammation signs; 0 no recent modification ; -1 decrease of inflamation signs; -2 decrease of the tumor size, the cystic nodules; -3 cure/no tumor

Scale of pain: +3 severe  ; +2 moderate ;+1 slight ; 0 no modification; -1 slight improvement; - 2 moderate improvement; - 3 hight improvement 

Scale of quality of life : +3 much better; +2 moderately better; + 1 slight better; 0 unchanged ; - 1 slight worse; -2 moderately worse; - 3 much worse

Results: Twenty –six patients entered the study. Age range was 24 – 80.  7 women had breast cancer and 19 fibrocystic mastosis. Two patients refused conventional treatment;4 received chimiotherapy, 2 radiotherapy; 11 HT , 5  patients were after surgery, 1 acupuncture, 19 received other homeopathic medicines.

Pain: 7 patients had hight improvement (+3   to –3); 7 patients had moderate improvement (+2 to – 2); 1 patient from severe pain to moderate improvement ( +3  to –2) ;4 patients slight improvement (+1 to –1 )1 patient from slight pain to moderate improvement ( +1 to –2) ;6 patients no modification. 70 % of patients had a significant improvement of pain , 30 % no improvement.

Size: 5 patients have been  cure/ no tumor(- 3) ;5 patients  had a decrease of tumor size  ; 4 patients decrease of inflamation; 12 patients no modification of size or number ( patients with difuse displasia or after surgery). 53% patients had a decrease of the tumor or  the nodules, 47% no modification.

Quality of life : 2 patients felt much better , 7 moderately better, 6 patients slight better,11 no change.

57% felt better , 43% no modification.

Conclusion: Trifolium Pratense can be use as complementary therapy at the patients with breast cancer and fibrocystic mastosis.
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Magic bullets – magic ghosts: targeting of colon cancer cells and macrophages by bacterial ghosts loaded with doxorubicin.
Paukner S.1, 2, Kohl G.2 and Lubitz W.1, 2
1Institute for Microbiology and Genetics, Vienna Biocenter, University of Vienna, Austria 

2BIRD-C GmbH & Co KEG, Vienna, Austria.
Background: Systemic application of anticancer drugs often causes severe toxic side effects. To reduce the undesired effects, advanced drug delivery systems are needed which are based on specific cell targeting vehicles. In this study, bacterial ghosts from Mannheimia haemolytica and Escherichia coli were used for site-specific delivery of doxorubicin (DOX) to various human colorectal adenocarcinoma cells (Caco-2, Colo320, Colo201, Colo205, HT29) and murine macrophages (RAW264.7). Bacterial ghosts are non-denatured envelopes of Gram-negative bacteria with fully intact surface structures for specific attachment to mammalian cells. 

Methods & Results: Adherence and uptake rates of M.  haemolytica ghosts by the above named cells determined by flow cytometry demonstrated that the M. haemolytica ghosts more efficiently (up to 99 %) than E. coli ghosts targeted the human adenocarcinoma cells. Further, FITC-labeled M. haemolytica ghosts loaded with DOX were shown by laser scanning microscopy  to be taken up by the cells and to be degraded which resulted in the release of the loaded DOX within the cell and subsequent localization of DOX in the cellular nucleus. The in vitro release profile of DOX-ghosts demonstrated that the loaded drug was non-covalently associated with the bacterial ghosts and that the drug delivery vehicles themselves represent a slow release system. Cytotoxicity assays (BrdU incorporation) revealed that the DOX-ghosts exhibited potent antiproliferative activities on Caco-2 cells and murine macrophages as the DOX associated with ghosts was two magnitude of orders more cytotoxic than free DOX provided in the medium at the same concentrations. Notably, a significant reduction in the cell viability was measured with DOX-ghosts at low DOX concentrations, which had no inhibitory effect when applied as free DOX. Conclusions: As the higher antiproliferative effects of DOX on Caco-2 cells were mediated by the specific drug targeting properties of the bacterial ghosts, the bacterial ghost system represents a novel platform for advanced drug delivery.
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Effectiveness of antiinfectives: do not forget the patient!
Jean Claude Pechère
University of Geneva, International Society of Chemotherapy.
The reasons of antibiotic misuse are multiple, but the patients play a key role in optimisation of antibiotic use. We have conducted three studies based on thousands of standardized patient interviews in different countries in order to investigate the patient’s attitude to antibiotic treatment. Non compliance varies from 9% in UK to 47% in Thailand. We propose to distinguish two non-compliant behaviours: those who stop the treatment early (which may compromise the outcome but is unlikely to generate resistance) and those who forget to take some doses (dangerous both in term of efficiency and selection of resistance). Getting antibiotics from the pharmacist over-the counter is easy in some the countries included in the studies. Saving antibiotics in the family medical cabinet is frequently (24%) found. In the two last instances, antibiotics are then used without proper control. Perception of antibiotic therapy and doctor’s skill were analysed in more than 3000 European patients or parents, all of whom or their child had been recently treated with an antibiotic for an ambulatory respiratory tract infection. Attitudinal dimensions relating to their doctor identified four patient types: Involved (30%), Deferent (23%), Ignored (13%), Critical (17%). Involved patients came mainly from Germany and France, Deferent from France and Spain, and Ignored from Italy. Involved and Deferent patients were the most satisfied by the information received from their doctor (43%/39% compared to 17%/16% for the Ignored and the Critical, respectively, p <0.01). They also scored more highly on the accurate use of antibiotics, with 80% and 80% vs. 38% and 62%, respectively (p<0.01) understanding dosing intervals and 77%/77% vs. 36%/60% (p<0.01), understanding the course length. Involved and Deferent patients showed better compliant behaviour, with 91% of both groups vs. 86% of the Ignored and Critical claiming to have taken every dose (p<0.001) and 92%/87% vs. 84%/85% claiming to have finished the course (p<0.001 for Involved only). The Involved and the Deferent patients were less prone to save part of a course of antibiotics than the Ignored and Critical (46%/41% vs. 20%/31%, p<0.001), and they perceived the antibiotics prescribed to be more effective (36%/31% vs. 21%/15%, p<0.001). In conclusion the relationships between the patient and their doctor, their disease and their treatment are highly subjective. In a mirror effect, a more sympathetic attitude from the doctor should increase the patient’s involvement in the disease management, for a more appropriate use of antibiotics in common infections, which should decrease antibiotic pressure to resistance.
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New Antiulcer and Antiinflammatory Agents Inhibit Compound 48/80-Induced Mast Cell Degranulation.
PENISSI AB1, RUDOLPH MI2, PIEZZI RS1
1Insituto de Histología y Embriología (IHEM-CONICET), Facultad de Ciencias Médicas, Universidad Nacional de Cuyo, Mendoza, Argentina; 2Departamento de Farmacología, Facultad de Ciencias Biológicas, Universidad de Concepción, Chile.

Background: A sesquiterpene lactone isolated from Artemisia douglasiana Besser (dehydroleucodine, DhL), a xanthanolide isolated from Xanthium cavanillesii Schouw (Xt) and a synthetic butenolide (2-benzylbutenolide, But), exhibit a strong antiinflammatory activity and prevent gastrointestinal damage elicited by necrosis-inducing agents. The mechanism of action of these drugs remain unknown. The present work was designed to examine the effect of DhL, Xt and But on compound 48/80-induced mast cell degranulation, with the goal of testing the hypothesis that such molecules act as mast cell stabilizers. Methods: Male adult Sprague-Dawley rats (n=100) were used for the experiments. Peritoneal mast cells were purified in Percoll and incubated with: 1) PBS (basal group) or 2) compound 48/80 (mast cell secretagogue) or 3) DhL+48/80 or 4) Xt+48/80 or 5) But+48/80. Mast cell serotonin release studies by high performance liquid chromatography (HPLC), evaluation of mast cell morphology by light microscopy (toluidine blue stain and differential interference contrast), study of mast cell ultrastructure by transmission and scanning electron microscopy, dose-response (10 (M to 1600 (M) and time-response (5 min to 60 min) curves, cell viability evaluation (tripan blue stain), and comparative studies with ketotifen (Ket), were carried out. The cell viability (>85%) was analyzed in order to ensure that changes in serotonin release were not due to cell death. Results: Compound 48/80 increased serotonin release from mast cells (48/80: 53.17(5% vs. basal: 6(0.5%) and elicited evident granule ultraestructural changes. These effects were inhibited by DhL, Xt and But in a dose- and time- dependent manner. The inhibition percentages were 110(10% (200 (M DhL), 67(5% (200 (M Xt), 33(3% (200 (M But) and 33(2.9% (200 (M Ket) after 10 min of incubation. Results are expressed as arithmetic means(SD. Conclusions: The present study demonstrates that DhL, Xt and But inhibit compound 48/80-induced mast cell activation, acting thus as mast cell stabilizers. Our findings also show that the inhibitory effects exhibited by DhL and Xt are stronger than that of ketotifen, a classical mast cell stabilizer.
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Mechanisms of Induction and Regulation of Gut Mucosal Immune Stimulation by Non-Pathogenic Bacteria.
Maldonado Galdeano C.1,2, Dogi C.1, Bibas Bonet M.E.1,2, Chaves S1. And Perdigón G.1,2
1CERELA, Chacabuco, Tucumán, Argentina.

2Cátedra de Inmunología, FBQyF, Universidad Nacional de Tucumán, Argentina.

Non-pathogenic bacteria included in fermented food play an important role on the immune system stimulation. They are called probiotic bacteria and include mainly lactic acid bacteria (LAB).Extensive researches have been carried out to demonstrate the beneficial effect of these bacteria on human health, being the mucosal immune stimulation one of their most important properties.Oral tolerance is the main mechanism developed by the gut associated lymphoid tissue (GALT), thus many questions must be answered to understand how these non-pathogenic bacteria, can induce up- and down-regulation of the GALT,considering the complex network of signals between prokaryotic and eukaryotic cells in the intestinal microenvironment. The main question is whether the behaviour of the exogenous non-pathogenic bacteria in the GALT is different from that of the commensal bacteria.

We demonstrated that some probiotic bacteria belonging to the genus Lactobacillus, such as L. casei, L. acidophilus and L. delbrueckii subsp. bulgaricus induced mucosal immune stimulation through the following mechanisms: 1)-They are able to interact with the immune cells associated to the gut, as demonstrated using labelling fluorescent bacteria. 2)- Transmission electronic microscopy (TEM) allowed us to observe that the non-pathogenic bacteria interact with the epithelial cells and their antigenic particles, though not the whole of bacterium, are able to internalize and make contact with the immune cells. 3)-Such interaction with the immune cells did not induce oral tolerance, but, the homing of immune cells and the induction of the IgA cycle with an increase of IgA+cells in gut, bronchus and mammary glands. 4)- We determined that, the interaction with immune cells associated to the gut induced proinflammatory (IFN, TNF, IL-12) and regulatory cytokines (IL-4, IL-10) favouring both innate and adaptative mucosal immune response. 5)- The cellular homing induced from the gut allowed us to find an increase in TNF producing cells  in distant site from the gut, as observed in the spleen, where we  found that this cytokine, reached levels similar levels to those detected in Peyer’s patches. 6)-We demonstrated that the signals induced on the immune cells led to express an increase in the receptor mannose on the cells of innate immunity, maybe favouring the antigenic presentation by receptors other than TCR.  7)-We found that the immune stimulation by commensal bacteria is less effective than that produced by heterologous non-pathogenic bacteria, even when we tested the same genus and species; 8)-We demonstrated that the mucosal immune cells activation is regulated at the gut level after long term consumption and it is mediated by regulatory cytokine such as IL-10. 9)-This down regulation was also observed at the bronchus associated lymphoid tissue (BALT).Conclusion: Non-pathogenic bacteria can have an immunomodulatory effect of the mucosal immune response. The signals induced by these bacteria are different to those observed for pathogenic bacteria, where the inflammatory response is predominant. These studies are the scientific basis for a better understanding of the interaction of non-pathogenic bacteria in a complex ecosystem as the gut. This finding opens an important point of view for the use of these probiotic bacteria as mucosal adjuvant.
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The Blood-Testis Barrier as a Target of some Chemotherapeutic Agents.
Pereira ML1 and Garcia e Costa F2
1University of Aveiro, Aveiro, Portugal; 2 Faculty of Veterinary Medicine, Technical University of Lisbon, Portugal.
Background: A wide range of chemicals, including chemotherapeutic drugs (eg. antiinfectives, alkylating agents, antimetabolites), and food additives, are known to penetrate into male reproductive tissues. As a consequence, testicular damage and impairment on semen quality in human and experimental animals are well documented.  In this process the blood-testis barrier (BTB) has a crucial role on testicular homeostasis, and may be easily an important target for various testis toxicants. For this reason the role of the BTB is progressively becoming an important field within testicular physiology, as it significantly enhances our understanding of chemical-induced target toxicity. This hypothesis provides an overview on the relevance of the BTB in toxicology studies in an attempt to improve our understanding on male reproductive disorders. Methods: Some methods focusing on delicate techniques for reproductive tissues preparation and analysis aiming a better understanding of BTB behaviour are included. These methods, used by different authors, foccus on mainly conventional permeability studies, including electron microscopy, cryofracture, tracers, fluorescence, and radioactivity.

Results: Different chemotherapeutic drugs (eg. antimicrobial agents) are able to cross the BTB and to accumulate within testis, epididymis, prostate gland, and semen. In some situations of testis toxicity, the inter-Sertoli barrier show little effectiveness leading to the alteration of the microenvironment in which meiosis and post-meiotic development take place. Then, as a consequence, spermatogenesis is disrupted, showing considerable loss of sperm cells and derangement of cellular organization within seminiferous tubules. In addition, several other injuries in the fertility parameters, such as poor quality of semen are evidenced.

Conclusions: 1) The obvious importance of the BTB on male fertility and its susceptibility to disruption by a wide range of chemicals used for therapeutic purposes makes a better knowledge of these interactions an important research area. 2) This paper emphasizes the importance of the BTB as a structural marker to explore de degree of penetration, and toxicity of a wide range of chemotherapeutic agents within male reproductive tissues.
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EFFECT OF PARASITISM ON THE PLASMA DISPOSITION AND BIOAVAILABILITY OF DORAMECTIN IN LAMBS.
R. Pérez¹, C.  Palma¹, I. Cabezas¹,  L. Rubilar¹    and M. Arboix2.
1: Facultad Medicina Veterinaria, Universidad de Concepción. 

Chillán, Chile. 

2. Laboratorio Farmacología. Facultad Veterinaria. Universidad  Autonoma de Barcelona, Bellaterra, Barcelona, España.

A study was undertaken in order to investigate the effect of natural parasitism on plasma availability and pharmacokinetic behavior of doramectin (DRM) in lambs. Fourteen grey face Suffolk parasitized lambs (27.1 ± 3.6 kg body weight) were selected for the study. Seven pairs of lamb were allocated into two groups in order to obtain an approximately even distribution of weights. One group (Group I) was pre-treated by three repeated administrations of 5 mg/kg of fenbendazole (Panacur ®, Intervet), in order to maintain a parasite free condition. While in the Group II (parasitized) the lambs did not receive any anthelmintic treatment. After the 85 days pre-treatment period both groups of animals were treated with DRM by subcutaneous injection in the shoulder area at 200 µg/kg (Dectomax®, Pfizer). Both groups of animals were maintained together under similar conditions of feeding and management. Blood samples were collected by jugular puncture at different times between 0.5 h and 60 days post-treatment. After plasma extraction and derivatization, samples were analyzed by high performance liquid chromatography (HPLC) with fluorescence detection. A computerized kinetic analysis was performed and data were compared using the paired samples t-test.

The parent molecule was detected in plasma between 30 min and either 20 (parasitized) or 35 (healthy) days post- DRM administration. The AUC values of parasitized group (157.3 ( 50.2 ng.d/mL) were significantly lowest that those observed in the parasite naïve lambs (229.6 ( 57.4 ng.d/mL). The mean residence time (MRT) of the parasitized group (3.4 ( 0.8 days) was significantly lowest than the MRT of healthy group (6.6 ( 1.5 days). The results of the study has shown that parasitic disease through the modifications of the body condition can reduce significantly the plasma disposition and the availability of DRM when it is administered subcutaneously to parasitized lambs.
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The Interface of Triosephosphate Isomerase of Trypanosoma cruzi as a Target for the Development of New Drugs for Chagas’ Disease.
PEREZ-MONTFORT R1, GOMEZ-PUYOU A1
1Instituto de Fisiologia Celular, Universidad Nacional Autonoma de Mexico, Mexico DF, Mexico.

Background: There is an important need to find new drugs to treat the maladies caused by trypanosomatids because current medicines for some stages of the diseases are very few or non-existent. These organisms depend on the biochemical process of glycolysis for the generation of energy in the form of ATP. If we could specifically and completely inhibit one of the enzymes involved in that metabolic pathway, the parasites would either die or become more susceptible to the defense mechanisms of the host. We hypothesize that we can achieve this species-specific inhibition of homologous enzymes with a high degree of selectivity by targeting on amino acids that have not been conserved in evolution. Our target is the glycolytic enzyme triosephosphate isomerase (TIM), a protein that requires being in a homodimeric state for optimal activity. Thus, molecules that interfere and perturb the interaction between the monomers will inhibit its function. This work focuses on TIM from Trypanosoma cruzi (TcTIM). Methods: We cloned, sequenced, overexpressed in babacteria (no tag), purified the recombinant protein and crystallized TcTIM. The determinations of the three dimensional structures of the proteins and the enzymatic activity were made by standard procedures. Results: This enzyme is particularly susceptible to inactivation by all sulfhydryl reagents that modify its interface cysteine (Cys15), a key residue for monomer-monomer interaction, which is not present in human TIM. The three dimensional structure of TcTIM was solved at a resolution of 1.83 Å. Crystals of TcTIM were also soaked and diffracted in hexane and the structure of the protein was determined in this non-aqueous solution. In principle the binding sites of organic molecules could represent a starting point for drug design. Three hexane molecules were identified on the surface of TcTIM at sites, which in the native crystal were free of water. Two of these sites were at less than 4 Å from residues that form the dimer interface and in close proximity to Cys15. Benzothiazoles also inactivate TcTIM selectively by perturbing the interaction between the two subunits of the enzyme and are far less effective on human TIM. One of the most potent benzothiazoles we have found is (3-(2-benzothiazolylthio)-1-propanesulfonic acid) (compound 8). Crystals of the TcTIM compound 8 complex show that this molecule binds to a site, which is very near to the site of the hexanes. Conclusion: 1) Compound 8 is a lead for the development of a drug against T. cruzi.
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Anticryptosporidial Activity of Mangiferin in Neonatal Mice Experimentally Infected with Cryptosporidium Parvum.
PERRUCCI S1, FICHI G1, BUGGIANI C1, ROSSI G2, FLAMINI G3, MORELLI I3
1: Dipartimento di Patologia Animale, Profilassi ed Igiene degli Alimenti-University of Pisa, Italy

2: Dipartimento di Scienze Veterinarie- Università di Camerino, Italy

3: Dipartimento di Chimica Bioorganica e Biofarmacia-University of Pisa, Italy.
Background: In the present study it was evaluated the in vivo anticryptosporidial activity of mangiferin, a plant derived pure principle, in neonatal mice experimentally infected with C. parvum. Methods: At four days of age, four litters of 10 neonatal Swiss conventional outbred mice were experimentally infected by oral administration of 104 oocysts/animal of a C. parvum. Seven days after the experimental infection, one groups was treated by oral administration for 10 consecutive days, with 50mg/Kg/die of mangiferin (M1 group), one group with 100mg/Kg/die of mangiferin (M2 group), one group with 100mg/Kg/die of Paromomycin (P-treated control group) and the last group received only distilled water (C-untreated control group). Seven days after the experimental infection (Day 0) and at days 2-5-7 and 9 from the beginning of the treatment, one mouse from each group was killed. With faecal pellets collected both from alive and suppressed mice and from the intestinal contents of dead mice, faecal smears stained with modified Ziehl-Neelsen acid-fast were prepared. These samples were also examined with an Enzyme Immunoassay by using the “"Remel ProspecT® Cryptosporidium Microplate Assay". Two centimetres of animal’s terminal ileum was formalin fixed and stained with hematoxylin-eosin and with PAS. Oocysts found in 100 non consecutive villi were counted and results expressed as an arithmetic oocysts mean number/intestine. Immunohistochemistry was also used by employing a monoclonal anti-C. parvum antibody (Novocastra Laboratories SNC, London). Data obtained from the histological examination were statistically analysed. Results: All examined samples from all groups were found Cryptosporidium positive. A great reduction in oocysts excretion and in intensity of ileal parasitism was observed in the M2 group and P. In particular, in M2 and P groups the number of oocysts diminished at day two respect day zero (P<0.05) and presented low number of oocysts for all treatment (P>0.05), in C group the number of oocysts was high in every day and in M1 group the number of oocysts diminished at day two respect day zero (P<0.05) but presented an higher number of oocysts for all treatment than M2 and P groups. At day 10, no statistical differences were found between M2 and P groups but significantly differences were found respect to the untreated control and M1 group; M1 group resulted significantly different with C one. Conclusions: Results obtained in the present study show that mangiferin at 100mg/Kg/die has a significantly anticryptosporidial activity similar to that showed by the same dose of Paromomycin.
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Beta-Lactam/Beta-Lactamase Inhibitor (BLBI) Antibiotics are a Rational Choice for Treatment of Serious Infection with Extended-Spectrum Beta-Lactamase (ESBL) producing Bacteria.
PETERSON, LR

Evanston Northwestern Healthcare Research Institute and Northwestern University, Evanston, IL, USA.

Background: The inexorable rise of antimicrobial agent resistance in key bacteria presents many challenges.  One of the most important is accurate susceptibility testing and selection of rational therapy that leads to a successful outcome in patients infected with ESBL-producing Enterobacteriaceae.  Routine in vitro susceptibility testing does not predict clinical response for cephalosporins, and many believe that the optimal treatment for a patient infected with an ESBL-producing Escherichia coli or Klebsiella species is a carbapenem, regardless of the susceptibility to other antibiotics.  This rationale limits therapeutic choice to a single drug class that in turn can lead to more problems with multidrug-resistant pathogens.  Since the presence of an ESBL has no theoretical unique affect on a BLBI drug, they should be clinically active when susceptibility is determined.  However, questions remain on the role of BLBI antibiotics in this setting.  Methods:  An evaluation of the clinical evidence for and against the use of BLBI antibiotics in the treatment of serious infection due to ESBL-producing E. coli or Klebsiella species.  Results:  Two retrospective case series address this problem.  The first included 11 patients treated with piperacillin/tazobactam (P/T), 5 with it as the sole agent, where Burgess et al found 55% success in 9 patients whose organism tested susceptible and 50% success for 2 others with a resistant isolate.  No MIC or pharmacokinetic data were given.  The other is a multicenter report by Gavin et al with 23 patients infected by ESBL-producing organisms treated with P/T (18 receiving it as the only active agent).  MICs ranged from <0.5 to >128µg/ml.  Infections with susceptible bacteria (N = 15; MIC ≤16µg/ml) resulted in 14 cures.  The failure was a patient having E. coli cholangitis and bacteremia who received a dosage giving a time above the MIC of <50%. The success rate with a MIC >16µg/ml (N = 8) was 50%.  Conclusions:  1) Treatment of an ESBL-producing E. coli or Klebsiella spp. infection with a BLBI is successful if the drug time above the MIC is >50%.  2) The current NCCLS breakpoint for P/T is adequate for predicting response.  3) BLBI agents are rationale alternatives to a carbapenem for serious ESBL-producing E. coli or Klebsiella spp. infection.




	412
Antibiotic treatment of acute pyelonephritis: are we asking the right questions?
MEZZA E1, BURDESE M1, COLLA L1, CONSIGLIO V1, TATTOLI F1, MADDALENA E1, SEGOLONI GP1, PICCOLI G1, PICCOLI GB1.
Chair of Nephrology, Internal Medicine Department, University of Turin, Italy.
Background. Acute pyelonephritis is a severe infectious disease, involving pelvis, calices and the kidney parenchyma. While only second line imaging techniques (Computerized Tomography - CT, Nuclear Magnetic Resonance - NMR or Nuclear Renal Scinti-scans) are able to discriminate between pyelitis and pyelonephritis, these tests are not routinely employed and the diagnosis is mainly based upon clinical grounds. Renal scars are demonstrated to exert a potential detrimental effect on the renal function and are implied in the pathogenesis of hypertension. However, since pyelonephritis is typically a disease of the young, long-term data on the specific effect of pyelonephtitic scars are lacking.

Aims and Methods. To systematically review the English literature of the last 10 years, on the antibiotic treatment of acute pyelonephritis to assess the incidence of renal scars with respect to the type of diagnosis (able or not to discriminate between pyelitis and pyelonephritis) duration and type of antibiotic therapy. Data on both adults and children were gathered. 

Results. A Medline and Embase search was performed at April 2004. The search was wide, according to the Cochrane Library handbook. The following terms were employed: free terms: “pyelonephrit$” and “acute”; MeSH terms: “Pyelonephritis”. Limits added: human, female, period of publication (1993-2003), randomized controlled trial/systematic reviews. 63 titles and abstracts were retrieved and manually screened. 28 citations were pertinent and full texts were available for 12 dealing with RCT; 3 systematic reviews were retrieved and analysed. Imaging technique (mainly renal scinti-scan) for diagnosis was employed in 2/7 studies on children. Diagnosis was on exclusively clinical grounds (no CT or NMR or renal scinti-scan) in all recent studies on adults, thus not discriminating between high urinary tract infections and primary pyelonephritis. Renal scarring was a primary end-point only in paediatric literature on this subject. All were limited to short-term end-points (microbiological sterilization and/or normalization of acute phase reactants). The overall course of therapy was short, ranging from 4 to 15 days. The “traditional” search was integrated using one of the most widely used search engine (google): two guidelines were retrieved and analysed using the AGREE criteria. None included kidney scars in primary end-points.

Conclusions. The questions on acute pyelonephritis addressed by the recent literature are not able to discriminate between the different forms of high urinary tract infections in adults, nor are able to give data on renal scarring, reported as occurring in a high percentage of patients (33-64%). While cost constrains, together with the need to reduce hospitalization time, may lead to prefer short term therapies, at present, as for acute pyelonephritis, no recent trial is able to answer on the efficacy of the most feared long-term complication (renal scarring).
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Long term antibiotic treatment of acute pyelonephritis: reduction of scar formation.
COLLA L1, BURDESE M1, MEZZA E1, MARCUCCIO C1, MESIANO P1, GIRAUDI R1, MARENGO M1, CONSIGLIO V1, VERAS TAVAREZ J1, BESSO L1, SEGOLONI GP1, PICCOLI GB1
Chair of Nephrology, Internal Medicine Department, University of Turin, Italy.

Background. Acute Pyelonephritis (AP) is a severe infectious disease, involving pelvis, calices and the kidney parenchyma. While the long term detrimental effects on the renal parenchyma are constituted by the kidney scars, reported in 33-64% of the cases, most of the studies of the last decade are focused only on short term goals (normalization of flogosis indexes and negativization of urine-cultures), with short intravenous therapies (1-3 days) or with oral therapies only. 

Aim of the present historical prospective study was to evaluate the effect of a long-term antibiotic therapy in reducing the prevalence of renal scars, considered as a primary end-point. 

Methods. All consecutive patients hospitalised for acute “primary” pyelonephtritis in the Nephrology ward or day-hospital of our institution in the period June 1996 – June 2004 were considered: 62 females, median age 27.5 years (range 16-67 years). By definition of “primary”, none had predisposing anatomical or functional condition. Diagnosis was performed by Computer Tomography scan (53 cases) or by Nuclear Magnetic Resonance (9 cases). The lesions were bilateral in 12 patients, multiple in 50 (Ultrasound were negative in 63% of the cases). At diagnosis kidney abscesses were present in 11; colliquation in 12. The therapeutic protocol was tailored and consisted in 2-4 weeks intravenous therapy (presently meropenem and amikacine for 2 weeks, followed by ceftriaxone, one week in the case of positive evolution, and tailored, for longer periods, in case of abscesses or colliquation) and one of oral therapy, for at least 4 weeks (chynolonic agent or amoxycillin – clavulanate).

The control policy progressively shifted from periodic control related to clinical course and radiologic pattern to NMR control at 15 days, 1, 3 and 6 months; renal scinti-scan and ultrasound were performed in selected cases.   

Results. While the systemic symptoms rapidly remitted (fever: median 3 days; urinocultures were frequently sterile (previous antibiotic therapies) and when positive normalised within 6 days (first control). 

However, coolliquative NMR lesions were compatible with normal C reactive protein, ESR and leucocytes, at 15-45 days from diagnosis. The prevalence of scars was 12/54 cases with enough follow-up (22.2%); it was significantly higher in the presence of abscesses at diagnosis (70%) and in the presence of colliquation (25%), while in their absence, scars appeared only in 6.2% of the cases (p=0.0001). 

Conclusions. A long-term antibiotic therapy was effective in attaining a restitutio ad integrum in about 80% of the cases with AP, a very positive result as compared with a 50% prevalence from the literature, thus supporting the cost-effectiveness of long-term antibiotic therapy in AP.
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Interferon; between magic bullet and panacea.
Toine Pieters
VU-Amsterdam Medical Centre, Department Metamedica, Amsterdam, The Netherlands.
In the 1970s interferon was the subject of a global media hype. It was widely hailed as a ‘miracle’ drug, first against viruses like hepatitis and the common cold and later against cancer, followed, however by a quick erosion of public support. In the 1990s, interferon made the front pages as a therapy for multiple sclerosis. A decade later the wondrous molecule once again entered the headlines as a promising remedy for the notorious viral disease SARS. The story of its development and use is one of survival in the face of remarkable cycles of promise and disappointment as a miracle drug. This paper follows the beginnings, history and fate one of modern medicine’s most famous biomolecules that can be tapped from the body’s medicine chest. 

Initially the association of interferon with Paul Ehrlich’s ideal of generating therapeutic molecules which like ‘magic bullets’ seek out and destroy the enemy and injure nothing else, was helpful in getting the pharmaceu​tical companies interested. The promise of a speci​fic and an innocuous anti-viral agent made senior drug company executives believe that interferon would fit into their unprecedented successful Ehrlichean drug development program. 

When attempts at purifying and characte​rizing interferon continued to fail, the evaluation of interferon’s product potential changed dramatically. Without additional demonstrations of dramatic therapeutic effects, interfe​ron rapidly lost its status as a most promis​ing lead toward antiviral drug therapy. And was relegated to the motley and ever-creasing collection of research objects and tools under study in the field of biomedicine. But living in obscurity would turn out to be a temporary sidestep in a shifting biography. 

Interferon’s public barometer has oscillated ever since it was touted in the sixties as the ‘antiviral penicillin’ between magic bullet and panacea. In following the protagonist on its trails between bench, bedside and the public sphere Toine Pieters explains how and why interferon survived successive cycles of promise and disappointment and became part of the doctor’s bag.
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More bullets against carcinomas: MUC1 epitopes, Flt3 ligand (Flt3L) and Pluronic block copolymers (PBC).
PISAREV VM1, KINARSKY L1, CAFFREY T1, HANISCH F-G2, von MENSDORF-POUILLY S3, KABANOV A, Hollingsworth MA1, SHERMAN S1
1Eppley Institute for Research in Cancer and Allied Diseases, University of Nebraska Medical Center, Omaha, NE, USA; 2Instutute of Biochemistry, Medical faculty, and Central Bioanalytics of the Center of Molecular Medicine, University of Cologne, Germany; Dept. of Obstetrics and Gynaecology, Vrije Universiteit Medical Center, Amsterdam, The Netherlands.
Background: Recognition by CD8+ T cells of epitopes from tumor-associated antigens (TAA) in association with the class I major histocompatibility complex (MHC) leads to the production of type 1 T-cell cytokines, participating in immune protection against tumors. Induction of  of TAA epitope-specific type 1 T-cell responses by vaccines is used to treat cancers overexpressing these TAAs. Methods: We used three approaches to increase the intensity and epitope spectra of type 1 T-cell responses to human TAA MUC1 that is overexpressed in all carcinomas. First approach included targeting antigen-presenting cells (APC) with a molecular construct containing MUC1-derived peptide that fits class I MHC and analog of C5a component of complement, YSFKPMPLaR, with the immune adjuvant activity. Another approach included formulation of a peptide vaccine with a PBC to amplify type 1 T-cell responses. Third approach included administration of a plasmid DNA encoding Flt3L ligand to expand dendritic cells (DC), the most active APC. Results: We have predicted by algorithms, described by molecular modeling and proved by the MHC stabilization assay the binding of novel T-cell epitopes from variant and invariant variable and degenerate tandem repeat sequences of human MUC1 to murine and human class I MHC. Constructs containing YSFKPMPLaR and peptides with immunodominant MUC1-specific sequences (PDTR-, PESR- and PDNR) induced type 1 T cell responses in vitro and in mice as shown by ELISPOT. Administration of PBC F127 alone increased mitogen-induced type 1 T-cell responses while the MUC1 peptide formulation with PBC enhanced post-vaccine MUC1 epitope-specific T-cell responses and anti-tumor responses in mice to pancreatic tumor expressing human MUC1. Flt3L plasmid, formulated with a PBC mixture, further enhanced type 1 T-cell responses to MUC1 peptides. Conclusion: MUC1 peptides and cytokine DNAs both formulated with PBCs may represent efficient vaccine bullets against carcinomas.
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Special Characteristics of Microdialysis with Vancomycin – pH Dependence of Microdialysis Recovery.
Plock N, Kloft C
Freie Universitaet Berlin, Institute of Pharmacy, Berlin, Germany.

Background: For the treatment of e.g. MRSA infections in critically ill patients the glycopeptide antibiotic vancomycin is used. To maximise the therapeutic benefit it is essential to exceed its MIC at the site of infection (interstitial fluid for gram-positive bacteria). A valuable method to determine unbound tissue concentrations is microdialysis. During this process a microdialysis probe is placed in the interstitial fluid and perfused with a physiological solution. A certain fraction of the molecules present in the surrounding medium can diffuse into the probe (relative recovery, RR). A requirement for the applicability of microdialysis is that it has to be independent from the concentration, i.e. always the same fraction has to be recovered from the surrounding tissue.

Methods/Results: During in vitro microdialysis studies with Ringer´s solution used as perfusate experiments investigating the flow rate dependence of vancomycin revealed an exponential decrease of RR while increasing the flow rate. Moreover, the concentration dependence of RR was examined. In delivery experiments RR changed from 25.8% (CV 12.1%; vancomycin solution: 1 µg/mL) to 35.9% (5.7%; 80 µg/mL). Measurements of the pH of the prepared solutions revealed pH changes from 6.1 (c=1 µg/mL) to 5.4 (c=80 µg/mL). Subsequently, the perfusate and the medium surrounding the probe were replaced by 50 mM phosphate buffer (pH 7.4) in order to continuously maintain a single pH value. This measure led to a constant RR of 28% (CV 9.8%) during delivery and 32% (CV 8.4%) during recovery experiments.

Conclusions: Vancomycin RR showed a flow rate and concentration dependence. The concentration dependence can be explained by the varying pH value obtained for different concentrations of vancomycin solutions. This might lead to a change in its chemical potential and subsequently in its diffusion properties. In order to be capable of applying the microdialysis technique to the determination of vancomycin tissue concentrations during clinical application these special characteristics have to be considered. This way microdialysis might contribute to reveal whether effective vancomycin concentrations at the target site will be achieved, thus improve the therapeutic benefit for the individual patient.
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Tissue Pharmacokinetics of Linezolid Assessed by Microdialysis.
BUERGER C1, Plock N1, Joukhadar C2, Mueller M2, Kloft C1
1Freie Universitaet Berlin, Institute of Pharmacy, Berlin, Germany

2University School of Medicine, Vienna, Austria.

Background: Linezolid, a new promising antimicrobial agent, has been approved for the treatment of severe infectious diseases caused by e.g. methicillin-resistant staphylococcus strains. For the measurement of linezolid concentrations in plasma and microdialysate a validated HPLC assay was developed meeting international requirements for bioanalytical methods.

Background: Linezolid, a new promising antimicrobial agent, has been approved for the treatment of severe infectious diseases caused by e.g. methicillin-resistant staphylococcus strains. For the measurement of linezolid concentrations in plasma and microdialysate a validated HPLC assay was developed meeting international requirements for bioanalytical methods. 

Methods/Results: To investigate the diffusion properties of linezolid in vitro micro​dialysis experiments were performed and revealed a mean relative recovery (RR) of 78% (CV 5.4%, delivery and recovery experiments, n=80). In vivo the retrodialysis methodwas used for calibration of the microdialysis probes. In 10 healthy volunteers the calibration procedure was performed prior to first linezolid administration and at steady state. The mean RR was found to be 55% (CV 16%, skeletal muscle, n=17) and 31% (CV 31%, subcutaneous adipose tissue, n=19), respectively.

For the determination of the unbound fraction of linezolid in plasma the samples were filtered through an ultrafiltration membran. Linezolid exhibited no adsorption to the ultrafiltration device and protein binding was independent from the total concentration in plasma. In vitro a mean unbound fraction of 73% (CV 6.4%, n=17) was calculated.

In a multicentre study we investigate the pharmacokinetics and pharmacodynamics of 600 mg linezolid bid in tissues of healthy volunteers and septic patients after single dose and at steady state. The data of healthy volunteers were evaluated in a compartmental analysis using WinNonlin®. All individual model parameters were estimated with good precision. The individual concentration-time courses of linezolid in plasma were best described by a two compartment model including a lag time for po administration and first order elimination. After iv single dose the following parameters were calculated (geo-mean (geo-CV,%)): Vss: 46.9 L (17%), CL: 6.9 L/hr (45%) and intercompartmental CL: 48.7 L/hr (122%).

Conclusions: Linezolid was found to be suitable for clinical application of microdialysis. Further analysis will focus on combining plasma and tissue data after multiple dosing in a single model, a prerequisite for the prediction of tissue concentrations and individualization of antimicrobial therapy.
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Phenotypic Resistance:  The Next Battleground in Treatment Effectiveness.
PLOTKIN BJ1, KONAKLIEVA MI2
Midwestern University, Downers Grove Illinois, USA.; American University, Washington D.C., USA.
Background: Treatment failure in the face of laboratory sensitivity is a clinical conundrum. This is a problem for Staphylococcus aureus as well as other organisms.  This disconnect may be the result of intrinsic defense mechanisms developed for survival in hostile environments.  These phenotypic responses and their effect on antibiotic sensitivity are largely unexplored since they require host triggers, e.g. hormones to occur. Methods: Standard microtiter sensitivity system with physiologically relevant concentrations of steroidal hormones was used. ATCC quality control strains of S. aureus, Enterococcus faecalis, Pseudomonas aeruginosa, and S. aureus clinical isolates (n=126) were tested. Results:  For all organisms tested the hormone-mediated alterations in MICs occurred only in the presence of the hormone which is indicative of phenotype changes. For P. aeruginosa, dihydrotestosterone (DHT) mediated >4X shift in the minimum inhibitory concentration (MIC) of cefepime and tobramycin.  DHT also mediated a shift in the response of E. faecalis to meropenem and norfloxacin (4X increase in MIC).  Hydrocortisone (2 (M) induced an 8X increased sensitivity of S. aureus to erythromycin (0.5 to 0.06 (g/ml). DHEA’s effect on methicillin-susceptible S. aureus (MSSA; n=53) and methicillin-resistant S. aureus (MRSA; n=73) clinical isolates resulted in a >4 fold increase in the vancomycin MIC for 42% of MSSA and 21% of MRSA.  The effect of the steroids could not be attributed to either altered growth kinetics or hormone-drug interaction as measured by ESI-MS.  Further examination of the S. aureus-DHEA interaction reveals that the phenotypic changes induced result in alterations in cell surface architecture that are unrelated to that described for heteroresistance.  In addition to DHEA, other 3-hydroxysterols also adversely affected S. aureus sensitivity to vancomycin.  These changes appeared to relate to products of the terpenoid biosynthetic pathway.  Conclusion:
1)  Mammalian hormones can mediate alterations in antibiotic sensitivity patterns in both gram positive and gram negative organisms as the result of phenotypic changes.

	419
Treatment of Streptococcus pneumoniae Bacteremia (SpB). Are Two Drugs Better than One?
Plouffe JF1, Martin D1
1University Hospital, Columbus, OH, USA.
Background: SpB is a severe illness with a case fatality rate (CFR) of 20%. This CFR has remained remarkably stable since the introduction of penicillin over 50 years ago. The CFR is age dependent reaching 40% in patients aged 80 or above. Recent literature suggests that treatment of SpB with one antibiotic may be inferior to therapy with two antibiotics.  Methods: The medical literature regarding community-acquired pneumonia (CAP) and SpB was reviewed. Results: Recent series of cases of patients hospitalized with CAP have a smaller proportion of pneumococcal pneumonia compared to older series. The importance unknown etiologies or atypical pathogens such as Legionella pneumophila, Mycoplasma pneumoniae, and Chlamydophilia pneumoniae has been emphasized. These more recently recognized atypical pathogens are not susceptible to betalactam agents frequently used to treat SpB. SpB was identified in 373 patients in Huntington, WV over 20 years. Therapy with a macrolide plus a betalactam was associated with the lowest CFR. In Barcelona   409 patients were identified with SpB in a decade. Betalactam plus macrolide therapy was used in 238 patients. Betalactam therapy without a macrolide was used in 171 patients. Mulivariate analysis revealed that the lack of a macrolide was associated with a higher CFR (p=0.03). A third study of 225 patients with SpB were studied in Memphis, TN. The patients were categorized as receiving single effective antimicrobial therapy (SET), dual effective therapy (DET) or more than DET (MET). In a logistic regression model SET was an independent predictor of mortality (OR 6.4 95%CI 1.9-21.7)

Conclusions: 1) Three retrospective studies suggest that monotherapy with a betalactam is inferior to combination therapy with a macrolide. 2) Possible explanation for these results include the occurance of dual infections with betalactam resistant organisms such as the atypical pathogens. Another theory would be the effect of the anti-inflammatory activity of macrolides. 3) Pros and cons of these theories will be discussed and studies aimed to better understand SpB will be suggested.
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Pathological Opening of the Blood-Brain Barrier (BBB) to Horseradish Peroxidase (HP) and Amyloid Precursor Protein (APP) Following Ischemia-Reperfusion Brain Injury.
PLUTA R1,2

1Medical Research Centre, Warsaw; 2Pedagogical University, Częstochowa, Poland.

Background: Ongoing interest in brain ischemia research has provided data showing that ischemia may be involved in the pathogenesis of Alzheimer's disease. In ischemic disruption of the BBB two pathological hallmarks deserve consideration. The one relates to leakage of different molecules across the vessel wall and the second is important, in view of the potential effect of various extravasated substances on the brain neurodegeneration. Finally, we wanted to document the vascular source of amyloid peptide in Alzheimer’s type of dementia. Methods: Using female Wistar rats (n=30), BBB changes, distribution of APP and amyloid peptide, and platelets behavior were examined after 10 min brain ischemia due to cardiac arrest with survival up to 1,5 year. Rats were perfusion fixed for light and electron microscopic analysis. Results: In reacted vibratome sections scattered foci of extravasated HP were noted throughout the brain and did not appear to be restricted to any specific sector of brain. But they were restricted to branches of vessels. Ultrastructural investigation of leaky sites frequently presented platelets adhering to the endothelium of microvessels. Some platelets were found in perivascular space. Endothelial cells demonstrated pathological changes with evidence of perivascular edema. At the same time, we noted C-terminal of APP and amyloid peptide deposits around cerebral blood vessels. Perivascular deposits of amyloid took the same form as extravasated HP. These deposits suggested diffusion of CAPP/amyloid peptide out of the vascular compartment. We confirmed that by i.v. injection of human amyloid peptide to ischemic rats. Conclusions: 1) These data implicate delayed and chronic abnormal BBB function following ischemia-reperfusion injury as a primary event in the pathogenesis of neurodegeneration. 2) Chronic BBB dysfunction, abnormal behavior of platelets and APP accumulation in the perivascular space may be involved in the gradual maturation of pathological process in brain, which cause a slowly progressing ischemic encephalopathy with dementia. 3) Finally, we speculate about the possibility of a peripheral source of amyloid peptide that may by crossing the BBB contribute to the vascular and parenchymal deposits of amyloid peptide in the Alzheimer‘s disease brain.
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Comparative Molecular Surface Analysis (CoMSA): Application for Diketoacid (DKA) Pharmacophore Mapping in HIV Integrase Inhibitors.
J. Polanski1, H. Niedbala1, R. Musiol1, B. Podeszwa1, D. Tabak1, A. Palka, J.-F. Mouscadet2, R. Gieleciak1, A. Bak1, T. Magdziarz, J. Gasteiger3, M. Le Bret2
1Department of Organic Chemistry, University of Silesia Katowice, Poland, 
2LBPA, Ecole Normale Supérieure de Cachan, Cachan, France, ³Computer-Chemie-Centrum, Institute of Organic Chemistry, University of Erlangen-Nürnberg, Erlangen, Germany
.
Background: Predicting molecular properties and modeling chemical or biological effetcs are one the most challanging aims of present day chemistry and pharmacology. The cost of the technology involved in the development of a new drug means the tral and error strategy is unacceptable. However, it is still not easy to translate the chemical space of virtual compounds into potential drugs, which means drug discovery is still a challenge, even though the considerable progress can be observed in recent years and completely new strategies appeared in this field. Methods: CoMSA is a calculation scheme that includes self-organizing neural network applied for the comparison of the molecular surface features [1]. This can be used for visualization, interpretation and modeling (quantitative) structure-activity (Q)SAR data. It was shown that a fuzzy molecular surface patterns generated in CoMSA can be used to illustrate and describe different aspects of molecular similarity and diversity [2]. 

Results: We will discuss practical application of this method for the alternative pharmacophore mapping of the HIV-1 integrase inhibitors that enabled us both a rapid screening of the ex-vivo activity of styrylquinoline inhibitors, precise prediction of the anti-HIV activity of the newly synthesized compounds [3], and the analysis of the combinatorial library of the new styrylquinoline-like inhibitors. This technique provided us an important hint for the investigations of DKA pharmacophore in HIV integrase inhibitors.
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In Vitro and In Vivo Evaluation of the Anti-prionic Activity of Newly Synthesized Congo Red Derivatives.
Poli G1,3, Bareggi SR2,3, Ponti W1, 3  
1Dept. of Animal Pathology, Hygiene and Veterinary Public Health; 2Dept. of Pharmacology; 3Center of Excellence on Neurodegenerative Diseases, Milan, Italy.

Eigth Congo Red (CR) derivatives with similar or greater activity, potentially suitable for TSE (Transmissible Spongiform Encephalopathies) therapy, have been synthesized and tested in different experimental models.
Results. In cell-free experiments we measured: a) the kinetics of aggregation of PrP 106-126 peptide by RP-HPLC: whereas CR enhanced the amyloidogenicity of the peptide, 3,4-diaminonaphthalene-1-sulfonate (CR-A) reduced aggregation by 15-20%; b) the number and size of fibrils formed by using electron microscopy: CR produced amyloid aggregates, while CR-A did not. 

Moreover, none of the compounds were able to reverse the PrPres into PrPsen but 6 of the 8 molecules (including CR-A), similarly to CR, over-stabilized the PrPres aggregates.

CR decreased PrPres expression, evaluated by western blotting and flow cytometry, in a scrapie persistently infected mouse neuroblastoma cell model after 14 days of treatment. Among CR derivatives, only CR-A was strongly effective after 3 days of treatment at 5 and 10 (g/mL. 

The pharmacokinetics and the tissue (plasma, spleen and brain) distribution of CR-A, was measured by a fluorimetric HPLC method; the plasma concentrations had a peak after 15 and 30 min after intraperitoneal (i.p) and subcutaneous (s.c.) administration with a biphasic decay and an apparent half-life of 4.3 h. The peak concentrations in spleen were similar to those in blood, while in brain were about 2% of those in plasma. After repeated i.p. doses, CR-A was found in the ventricular cerebrospinal fluid at a concentration of 1.8±0.2 μg.L-1, similar to those found in brain.
CR, CR-A and the aromatic central benzidine rings of CR (CR-B) were also tested “in vivo” to determine their ability to prevent scrapie-induced disease in experimentally infected hamsters. CR administered by intracerebral (i.c.) route after pre-incubation with the scrapie inoculum, slowed the progression of the infection, while CR-A and CR-B, alone or mixed, did not. CR-A and CR, when administered by s.c. route in i.p. and, to a lower extent, i.c infected animals, prolonged the survival time of the animals. 

Conclusion: these results suggest that CR-A could represent the part of molecule conserving the anti-prionic activity of CR. The possible mechanisms of action will be discussed.
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Interactions of Antiinfectives.
PONTALI E

Health services – Prison of Genoa; Genoa, Italy.
Background: Antiinfectives (AIs) of all classes (antibacterial, antiviral, anti-parasitic) may interact with other AIs or with other drugs. Interactions (INTs) may occur at site of action, or because of metabolic interference, or because of food. INTs at site of action can affect activity of AIs: they can be synergistic, neutral or antagonistic. Metabolic INTs depend on competition in metabolic pathways and/or on activation/inhibition of enzymes of the same pathways.
Nowadays, the most challenging INTs of AIs are those affecting antiretroviral drugs (ARVs).

Methods: A review of INTs of ARVs is presented.

Results: Treatment of Human Immunodeficiency Virus (HIV) infection requires the administration of at least three anti-HIV drugs usually belonging to two different classes. HIV-infected patients may often take further medications for co-morbidities (HIV-related or not).

A simple review of product information of registered ARVs reveals more than 200 potential drug INTs; this makes recognition and management of drug INTs a challenge for the HIV clinician. Many INTs are minor and do not affect efficacy or toxicity profile; however, some are potentially serious leading to severe toxicity and/or treatment failure (e.g. dosage of lopinavir/ritonavir needs increase when associated with efavirenz or nevirapine). Some INTs determining increases in plasma concentration of active drugs are utilized to decrease pill burden and daily dosage, to simplify treatment schedule, to mitigate food effect, to increase area-under-curve (AUC) and trough drug concentration. The association of ritonavir (used as “booster”) with other anti-HIV protease inhibitors (PIs) as lopinavir, saquinavir or amprenavir is an example of this.

Further interest exist in INTs of ARVs with other AIs (e.g. rifamycins, clarithromycin, azoles, etc), especially when opportunistic infections such as mycobacterioses (in particular tuberculosis) or mycoses occur, with commonly used drugs belonging to other classes (e.g. statins, benzodiazepins, methadone, anti-coagulants, ethinyl estradiol, antiarrhytmics, etc), and with herbal products (e.g. St. John’s wort).

Conclusions: INTs of ARVs are frequent, they can be serious (inefficacy or major toxicity), but also useful (“boostering”). Continuous study is required to evaluate the potential (positive or negative) INTs of these drugs with other AIs and other drugs, in particular for the ARVs most recently introduced in clinical use.



	424
Drug resistance to ABC transporter blockers modulates glucose transport in Leishmania.
MACHUCA, C. 2, RODRÍGUEZ, A. 2, HERRERA, M. 2 AND PONTE-SUCRE, A1,2
1Institut für Molekulare Infektionsbiologie, Universität Würzburg, Germany, 

2Laboratorio de Fisiología Molecular, IME, Universidad Central de Venezuela.
Background: Treatment failure in leishmaniasis is becoming a common problem in endemic areas. This could be attributed to altered drug pharmacokinetics, reinfection, or immunologic compromise of the host. However, strong indicators suggest that it may be partly due to drug resistance. Drug-resistant tumor cells show increased glycolytic rates, preferential synthesis of ATP through oxidative phosphorylation and altered glucose transport; herein we analyzed if resistance against glibenclamide (GLIB), an ABC-transporter blocker, modulates glucose transporter expresion and parasite’s sensitivity to 2-deoxyglucose (2-DOG) and 2-mercaptoacetate (2-MA), inhibitors of the intermediary metabolism.
Methods: L. amazonensis (LTB0016) promastigotes were grown in blood agar-Click-RPMI. The resistant strain LTB0016160 was selected by sub-culturing the parental strain in 16 x 10-6 M GLIB and maintained under drug pressure. Growth of Leishmania was followed throughout time in the presence and absence of 2-DOG and 2-MA. Glucose and ammonium levels were determined in supernatants from day 7. Glucose transport was assayed at 30°C and was initiated by the addition of fluorescent 2-DOG to 100 µl of cell suspension. The signal was monitored on a Perkin Elmer Victor II spectrofluorimeter.
Results: Although the growth of LTB0016 was inhibited 50% by 0,5 mM 2-MA and 2 mM 2-DOG, that of LTB0016160 was not affected. Uptake of 2-DOG by both strains followed a similar kinetic. Accumulation of 2-DOG was competitively inhibited by 2-DOG>D-glucose>L-Glucose in LTB0016 and with a lower velocity in LTB0016160.
Conclusions: Our results suggest that drug-resistant Leishmania showed a decreased sensitivity to 2-MA and 2-DOG that may involve a modulation of glucose transport through the plasma membrane and suggest that there are physiological changes associated with drug-resistance in Leishmania that may offer novel chemotherapeutic targets against leishmaniasis.

	425
In vitro leishmanicidal activity of naphthylisoquinoline alkaloids.
PONTE-SUCRE, A1,3, GRONAUER, T.2, NEWMAN, S. 2, FABER, J.2, BRINGMANN, G. 2  MOLL, H.1.
1Institut für Molekulare Infektionsbiologie, Universität Würzburg, Germany, 2 Institut für Organische Chemie, Universität Würzburg, Germany and 3Laboratorio de Fisiología Molecular, IME, Universidad Central de Venezuela.

Background: Present forms of antileishmanial treatment show unsatisfactory features, hence the importance of developing inexpensive, effective and rapid therapies both for visceral and cutaneous leishmaniasis. Plants like the Dioncophyllaceae lianas are valuable sources of potential antiparasitic compounds. Naphthylisoquinoline alkaloids derived from these plants have been shown to be effective against some parasites like Plasmodium, Trypanosoma and Leishmania, and lead compounds have been selected. As their potential usefulness is limited by their cytotoxicity and low bioavailability, the need for optimizing the natural lead structures to enhance their activity and reduce their side effects is urgently needed.

Methods: A simple colorimetric method using the dye Alamar Blue was selected to screen drug cytotoxicity against Leishmania major and their host cell, the macrophage. Before assaying the selected compounds we standardized the test for cell density, dymethylsuilfoxide concentration, blood agar effects and incubation time. Infected macrophages were counted in a fluorescence microscope after cell staining with acridine orange and ethidium bromide. Experiments were done three times in duplicate.

Results: We evaluated the antileishmanial activity of natural and synthetic naphthylisoquinoline alkaloids on the growth of extracellular (promastigote) and intracellular (amastigote) Leishmania major and their host cell, the macrophage. From the spectrum of compounds tested, GBAP5 and GBAP15 were effective against intracellular amastigotes in the submicromolar range. The ED50 values against intracellular parasites were 0.78 x 10-8 M and 0,99 x 10-7 M respectively for GBAP5 and GBAP15. The ED50 against macrophages were 1.26 x 10-5 M and >1 x 10-4 M for GBAP5 and GBAP15 respectively.

Conclusions: The compounds GBAP5 and GBAP15 are promising candidates to be considered for further investigation of their potential usefulness as leishmanicidal drugs since they 1) are effective against intracellular amastigotes in the low submicromolar range and 2) are toxic for macrophages at concentrations 1000 times higher than for intracellular parasites.
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Sequential Chemotherapy in Advanced Colorectal Cancer: Results of Five Arms Study.
POPOV I1, JELIC S1, KRIVOKAPIC Z2, MICEV M2, JEZDIC S1, ZDRAVKO Z1, KEZIC I1.
1Institut of Oncology and Radiology, Belgrade, Serbia; 2First University Surgery Clinic, Belgrade, Serbia.
Background: As the number of active drugs for colorectal cancer increases, we continually revisit the question of how best to integrate them. The more pressing question seems to be whether specific drugs should be given concurrently in a combination or sequentially, one followed by the next. With the aim to compare objective patient outcome between five different sequential treatments, overall survival, time to progression (TTP) and response rate (RR) were analyzed.

Methods: 193 patients were assigned to receive 5-FU/LV, irinotecan and oxaliplatin in five different sequential treatment groups (first line+second line): Group A – Mayo Clinic Regimen (MCR)+LV5FU2; B – MCR+irinotecan (350mg/m2); C- MCR+FOLFIRI; D – MCR+FOLFOX4; E – FOLFIRI+FOLFOX4. Patients were received chemotherapy until progression in first and second line, respectively.

Results: The results were as following: A(32 patients) – median overall survival (OS) 14 months, median TTP1 (first line) 6m., median TTP2 (second line) 5m, RR1 (first line) 22%, RR2 (second line) 25%; B (27 pts.) – OS 11m., TTP1 6m., TTP2. 3m., RR1 22%, RR2 19%; C (43 pts.) – OS 14m., TTP1 5m., TTP2 5m., RR1 12%., RR2 19%; D (45 pts.) – OS 15m., TTP1 5m., TTP2 4m., RR1 18%., RR2 20%; E (46 pts.) – OS 19m., TTP1 9m., TTP2 5m., RR1 39%., RR2 25%. There was a significant difference in OS (p<0.01) between the groups E vs. B, E vs. A, and D vs. B. Difference in OS (p=0.04) was observed also between the groups C vs. B. More detailed data will be present on site.

Conclusions: Sequential therapy with 3 active drugs (FOLFIRI+FOLFOX4) was the most efficacious combination in comparison to any other 2 drugs combinations applied in our study. Regimen that used combination vs. monotherapy as the first line treatment was associated with better OS.  The combination protocols in second line were superior to mono irinotecan and equal to LV5FU2 in terms of TTP.
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BACTERIOLOGICAL MAP OF THE ACUTE LEUKEMIA THERAPY UNIT OF THE CLINIC FOR HEMATOLOGY IN NOVI SAD.
N. POPOV 1, S. POPOVIC1, S. SEVIC2
Clinic for Hematology1, Institute for Internal Diseases Novi Sad1, Clinic for Infectious Diseases2 ,Clinical Center Novi Sad1, Serbia & Montenegro1.

Background:

Bacteriologically mapping the acute leukemia therapy unit means establishing the structure of infection carriers, determining the markers of resistance (resistance to certain antibiotics) as well as the phenotypes of resistance (resistance to fixed combinations of antibiotics). Establishing the resistance phenotypes of isolated bacteria enables selective choice of antibiotics aiming to achieve optimum therapy efficiency, as well as prevention of the occurrence of intrahospital bacteria types. Each occurrence of the clinical picture of the Systems Inflammatory Response Syndrome requires antibiotic therapy. In the first line the combination of Cephtriaxon (or another cephalosporin of the 3rd and 4th generation) and Amikacin was administered; in the second line Imipenem and/or Vankomycin and in the third line Meropenom or Tazobactam-Piperacilin were applied. Empiric antibiotic regimes were modified upon the receipt of the antibiogram of positive isolates.

Methods

During the year 2003 the acute leukemia therapy unit   was bacteriologically mapped. In the cited period there were 78 hospitalized patients.The sensitivity of the isolated germs was tested on a wide spectrum of antibiotics with a special review of empiric antibiotic protocols administered. Standard statistic methods were applied.

Results

55% of the tested isolates of Enterococcus, 30% of the tested isolates of E. Coli, 100% of the tested isolates of Pseudomonas aeruginosa and 62.5% of the tested isolates of Enterobacter spp. were resistant to the first line of antibiotics.

11% of the tested isolates of Enterococcus spp., 10% of the tested isolates of E. Coli, 20% of the tested isolates of Pseudomonas aeruginosa and 12.5% of the tested isolates of Enterobacter spp. were resistant to the second line of antibiotics.

Conclusions
1.There is a high percentage of resistance of the isolated bacteria. Accordingly, continual bacteriological mapping of the acute leukemia therapy unit is necessary, as well as constant adaptation of empiric antibiotic protocols.

2. Monitoring of the consumption of anti-microbe drugs and establishing the correlation with the development of resistance has a great significance.
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Antiangiogenic drugs for chemotherapy of bladder tumors.
Possati L1, Margiotta C1, Rocchetti R1, Calza R1, Talevi S1, Corallini A2
1Institute of Microbiology and Biomedical Sciences, Polytechnic University of Marche, Ancona, Italy; 2Department of Experimental and Diagnostic Medicine, Section of Microbiology, University of Ferrara, Italy.

Background: Among antibiotics with antitumor effects, those affecting angiogenesis are of great interest. Among solid tumors growing through angiogenesis, bladder cancers are unique as different angiogenic pathways distinguish not only papillary from solid tumors, but also papillary superficial from papillary invasive ones.

Methods: We studied the effects of 4 antiangiogenic drugs on 2 human bladder tumor models in nude mice. The 4 drugs were:

- Tecogalan, a bacterial wall component inhibiting basic fibroblast growth factor (bFGF) receptor, administered i.p. every 2nd day for 1 month at 35 mg/kg/mouse starting 4 days after injecting tumor cells;

- TNP470, a fumagillin derivative inhibiting vascular endothelial growth factor (VEGF) production, administered s.c. every 2nd day for 1 month at 30 mg/kg/mouse starting 4 days after injecting tumor cells;

- PNU153429, a distamycin A derivative administered i.p. every 4th day for 3 weeks at 50/mg/kg/mouse starting 1 day after injecting tumor cells;

- Minocycline, a tetracycline administered p.o. daily for 4 weeks at 7.5 mg/kg/mouse starting 4 days after injecting tumor cells in combination with TNP470 or PNU153429.

The 2 human bladder tumor models were obtained in nude mice upon s.c. injection of the following cell lines:

- 639V, a human bladder tumor cell line causing in nude mice not metastatic papillary tumors with high bFGF and no VEGF expression, thus resembling human papillary superficial tumors;

- T24, a human bladder tumor cell line causing in nude mice metastatic papillary tumors with high VEGF and no bFGF expression, thus resembling human papillary invasive tumors.

Results: The results showed that Tecogalan had no effect on tumor growth, even on 639V tumors where bFGF was unaffected. TNP470 had effect only on T24 tumors, delaying significantly tumor appearance and growth and lowering significantly VEGF; these effects were augmented adding Minocycline. PNU153429 had no significant effect on 639V tumors and effect lower than TNP470 on T24 tumors; these effects were slightly augmented adding Minocycline.

Conclusion: These results suggest that TNP470 may represent a good drug for treatment of those invasive papillary bladder tumors with high VEGF expression.
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Alpha-fetoprotein-vehicled targeted delivery of doxorubicin and antisenses to tumor cells.
1POSYPANOVA GA, 3NITSVETOV MB, 1MOSKALEVA EYu, 2KIREEVA NN, 1RODINA AV, 1POPOVA ON, 1SEVERIN SE, 2SEVERIN ES.
1Moscow Research Institute of Medical Ecology, 2Russian Research Center for Molecular Diagnostics and Therapy, 3IM Sechenov Moscow Medical Academy, Moscow, Russia.
Background: The lack of drugs competent to induce selective destruction of cancer cells is a basic challenge to modern chemotherapy of malignant tumors. Human alfa-fetoprotein (AFP) was selected as a vehicle for the specific delivery of doxorubicin (DR) and antisense oligonucleotides to target cells. Specific AFP receptors are present on the surface of the overwhelming majority of tumor cells, but are absent or present on normal body cells.Methods: Cell lines: MCF-7, MCF-7AdrR, SKOV3, SKVLB, HeLa, HepG2, IM9, Raji, Namalva, Jurkat and peripheral blood lymphocytes from healthy donors. Sections of human tumors: mammary, stomach, ovary, liver, lungs, intestine as well as healthy tissues. The expression of AFP receptors was studied using flow cytometry and immunohistochemical methods. The cytotoxic activities were studied in an MTT test and by 3H-thymidine incorporation. The uptake of conjugates was studied using fluorescent microscopy and flow cytometry. Results: Studies with monoclonal antibodies to the AFP receptor have shown that in contrast to intact human lymphocytes the AFP receptor is expressed (105-106 receptors/cells) on the surface of all tumor cells under study. Immunohistochemical staining of tumor and intact tissue sections revealed a high content of the AFP receptor in malignant cells and its complete absence in benign and intact tissue cells. In the case of tumor cell lines, the uptake of AFP conjugates with DR was 5-16 times more efficient in comparison with the free antibiotic. AFP conjugates with DR manifested high cytotoxic activity. Moreover, the conjugates overcome the multiple drug resistance (MDR1) in resistant tumor cell lines (MCF-7AdrR and SKVLB). Conjugates of AFP with antisenses against c-myc and telomerase inhibited proliferation of Raji, HeLa and MCF-7 cells in 10-100 times better than free antisense. Cytotoxicity of the conjugate of AFP with antisense against bcl‑2 also considerably exceeded cytotoxicity of the free antisense for the Raji cells and amplifies DR cytotoxic action. Conclusion: The human oncofetal protein AFP is highly efficient in delivering various low-molecular-weight compounds to malignant tumor cells.
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Consumer knowledge and demand for antibiotics; a Sri Lankan experience.
Premaratna R., Weerasinghe M., Vipulanayake T., Perera C., Balasooriya H. de Silva H.J.
Department of Medicine, Faculty of Medicine, University of Kelaniya, Sri Lanka.
Introduction: Inappropriate or misuse of antibiotics in clinical practice is common. Patients’ demand or expectation of being prescribed antibiotics has been identified as a cause for wide use of antibiotics in general practice. Demand for antibiotics can be affected by consumers' knowledge, attitudes, and medical practice. Methods: Patients and their relatives attending out patient clinics in a teaching hospital and two private consultation clinics in the Gampaha district of Sri Lanka, were interviewed by four qualified medical officers using a pre-tested questionnaire to study their knowledge of antibiotics and behavior during a febrile illness. Results: Total number of participants was 763 [(487 females); Mean age 37.6 (SD: 15.9)]
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During a febrile illness 563 (73.8%) visited a general practitioner within the first 2 days. Only 2 (0.3%) claimed to have self-medicated with antibiotics. 376/487 (76%) females and 180/276 (65%) males expected some treatment without investigations. 67/487 (16%) of females and 34/276 (12%) males claimed they would have changed the doctor if there was no improvement in the first instance. Only 122/763 (16%) were aware of the cause for the most recent febrile illness they had suffered. All of them expected a proper explanation of the illness from the doctor. Conclusions: In our population, knowledge of antibiotics, self medication and demand for antibiotics is lower than in European populations. Most of the patients are ready to accept any treatment given by their GP and antibiotics were expected only by a minority. Therefore, patient behavior may not play a major role in the misuse of antibiotics in a Sri Lankan setting.
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Misuse of antibiotics at the first contact setting: a Sri Lankan experience.
Premaratna R. Halambarachchige L, Thilakaratne Y, Gunatilake S

Department of Medicine, Facutly of Medicine, University of Kelaniya, Sri Lanka.

Background: Inappropriate use of antibiotics has been identified as a problem in effective health care delivery. It has led to a steady increase in microbial antibiotic resistance. Although evidence is sparse, this phenomenon seems to be common in low-income countries. The extent of misuse of antibiotics by first-contact doctors in Sri Lanka is not known. Methods: We conducted a survey during the most recent outbreak of dengue fever (three months starting from March 2004), to study the antibiotic prescription pattern at primary contact. Results: Of the 412 patients with fever admitted to the Professorial Medical Unit, North Colombo Teaching Hospital, Ragama, 146 patients [(121 males), mean age 26 yrs (SD;9.4yrs)] were randomly selected for the study. Their first contact medical care was: general practitioner (GP) in 122(84.1%); out patient department of the hospital (OPD) in 23(13.8%) and a specialist physician in 4(2.1 %). The mean duration of fever at the time of first contact was 1.6 days (SD:0.9). 105(72%) patients had been prescribed an antibiotic; 99 from the GP (81% where GP was first contact) and 6 from the OPD (26% where OPD was first contact). The mean duration of antibiotic use at the time of admission to hospital was 3.5 days (SD:1.9). The most likely diagnoses at the time of admission were dengue fever or viral fever in 128(88%), and of them 93 patients (73%) had taken an antibiotic. Of the patients who had taken an antibiotic only 9(8%) required continuation of the treatment. The antibiotic prescribed was identified in 89(85%): Amoxycillin 61(58%); ciprofloxacin 17(16%); cephalexin 9(8%); erythromycin 3(3%). Conclusions: In this study, there was a high rate of misuse or inappropriate use of antibiotics at the first contact. This prescription pattern has to be interpreted in a setting where the most likely cause for fever in the community was of a viral aetiology.
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Combined Antiviral and Anti-inflammatory Therapy of Viral Pneumonia.
PRINCE GA1, BOUKHVALOVA M1, BLANCO J1
1Virion Systems, Inc., Rockville, Maryland, USA.

Background: Respiratory syncytial virus (RSV), influenza, parainfluenza and adenovirus cause pneumonia whose main component is host inflammation.  Prior work in our laboratory showed that antiviral therapy of RSV cleared virus within hours but had no effect on lung histopathology.  Therapy with corticosteroids reduced inflammation but increased viral titers.  Combined therapy, however, reduced viral titers and inflammation.  Methods: Cotton rats infected with RSV were treated with antiviral (palivizumab), anti-inflammatory (triamcinolone acetonide) or both regimens.  Six days post-infection, the time of maximum pathology, lungs were harvested and expression levels of the following cytokines and chemokines were measured by RT-PCR: GRO, IFN-, IL-1, IL-6, IL-10 and MCP-1.  Results: As previously reported, antiviral reduced viral titer but not histopathology; anti-inflammatory reduced histopathology but increased viral titer; and combined therapy reduced both.  GRO was not elevated in any groups, consistent with our observation that pulmonary neutrophilia is not a component of primary RSV infection. IL-1 and IL-6 correlated with viral titers but not histopathology, rising with anti-inflammatory and decreasing with antiviral. IFN-and IL-10 correlated with histopathology, dropping to baseline levels with anti-inflammatory, while only slightly with antiviral.  MCP-1 was reduced to near-baseline levels by all treatments.  Conclusions: These data support the superiority of combined therapy, as antiviral alone did not accelerate the reversal of histopathology, and anti-inflammatory alone resulted in increased viral loads and increased expression of two potent pro-inflammatory cytokines, IL-1 and IL-6.  The surprising finding that anti-inflammatory, used alone, increased IL-1 and IL-6 while at the same time reversing pulmonary histopathology suggests that its anti-inflammatory effect in vivo is at a point in the inflammatory cascade distal to IL-1 and IL-6 expression. Furthermore, the observation that either antiviral or anti-inflammatory down-regulates MCP-1 expression suggests two different regulatory mechanisms.  The use of an animal model of infection, in contrast to in vitro systems, provides a more useful tool for dissecting the complex mechanisms of pathogen-host interactions.
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Ehrlich ascites tumor as a tool in the development of compounds with immunomodulatory properties.
QUEIROZ  MLS1, VALADARES MC1, BINCOLETTO C1,2
1Departamento de Farmacologia/Hemocentro, Faculdade de Ciências Médicas, Universidade Estadual de Campinas, Campinas, SP, Brazil; 2Centro Interdisciplinar de Investigações Bioquímicas, Universidade de Mogi das Cruzes, Mogi das Cruzes, SP, Brazil.

Background: In previous works, we have demonstrated that the myeloprotective properties of several natural and synthetic compounds are partly responsible for their antitumor activity in the Ehrlich ascites tumor (EAT) model. In this work, we present information that may be useful to the study of pharmacological and toxicological properties of compounds that affect the hematological compartment. Results: Clonogenic studies in EAT-inoculated mice demonstrated a rapid decrease in bone marrow CFU-GM, whereas a progressive increase in splenic CFU-GM and cellularity was observed, followed by splenomegaly. Bone marrow cellularity declined on the third day after tumor challenge, returning to normal values thereafter. Serum from EAT-bearing mice produced detectable colony-stimulating activity in vitro. Similar results were observed with the conditioned medium from Ehrlich tumor cell cultures, but not with the cell-free Ehrlich tumor ascitic fluid. Tumor inoculation also resulted in a more striking depletion in the number of non-adherent cells in long-term bone marrow cell cultures (LTBMCs) with no bone marrow stroma formation. Conclusions:  We speculate that the physiological alterations induced by the EAT growth can be used to assess the ability of compounds to modulate the hematopoietic response.
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Malaria Control – Prospects.
Raghunath, D.
Sir Dorabji Tata Centre for Research in Tropical Diseases Innovation Centre, Indian Institute of Science Campus, Bangalore.
Introduction: Malaria is an ancient disease that has influenced human history. Malaria (often along with HIV/AIDS) is an impediment to economic development of the endemic regions. In the 20th century environmental control of mosquitoes eliminated malaria in the affluent countries. However, in the tropics this has not been feasible.  The current strategies aim at minimising the parasite load in the community and protect the vulnerable sections of the population e.g. children and pregnant women in Sub-Saharan Africa.  It is hoped the resultant economic growth after malaria control would enable the countries to use capital intensive environmental measures in future. However, successive drug resistances developed by the Plasmodium species, particularly P. falciparum, as well as vector resistance to insecticides have maintained transmission. In fact, there appears to be an upswing in the numbers. Till then treating established infections and immunising susceptibles appear to be viable options.

Antimalarial Drugs: Poor returns on investment have deterred pharmaceutical companies from investing in antimalarial drug research.  Governments, international organisations and charitable foundations have to ensure adequate funding.

Artemisinin and its derivatives have improved the outlook.  They are still widely effective and will be used extensively.  It is feared that resistance will develop sooner or later. Therapeutic initiative can be retained only by extensive research to counter drug resistance in P. falciparum.
Recent researches have shown that metabolic events in the food vacuole, haeme biosynthesis in the parasite and fatty acid synthesis in the apicoplast offer good targets for drug development.  The availability of the complete genomes of the host (man), parasite (P. falciparum) and an important vector (Anopheles gambiae) has opened new vistas.

Antimalarial Vaccines: The immune response to malaria in endemic area is maintained by repeated reinfection.  Cell mediated immunity appears to be the more effective modality.  

Active sporozoite induced immunity has been demonstrated but is not practical.  Newer methodologies like DNA vaccines are offering some hope of success.  Over 30 candidate vaccines targeting at various stages of the parasite life cycle are under study and one has gone on to phase III trails.  While preliminary results are not encouraging there is a distinct likelihood of a successful construct appearing.  Genome based candidate vaccines can be expected soon.  The available options will be discussed.
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Ehrlich’s “magic bullet” and current situation with infectious diseases.
SMITHYMAN AM1, RAJASEKARIAH GR1
1Cellabs Pty Ltd, Dale St, Brookvale, NSW, Australia.

Background: As a great thinker, humanitarian and practical scientist what would Paul Ehrlich think of the present situation with infectious diseases? We think that he would be both delighted and appalled by the situation which faces us as we enter the 21st century. Chemical anti-infectives: He would be very happy to see that his early work on the use of chemical anti-infectives which began with the discovery of synthetic drugs such as “salvarsan” has developed into a massive world-wide pharmaceutical industry. He would have been amazed to see that some of these companies have financial turnover greater than most sovereign countries. Immunological magic bullets: Even more pleasing to Ehrlich would be the astounding growth in the knowledge and understanding of immunology based on his early serological work with von Behring. His radical theory on “side-chains” in which cells responded to antigens by throwing off specific side-chains has come alive in the form of secreted antibody molecules by plasma cells. Even more pleasing to him would be the elucidation and understanding of the role of antibodies in the immune response. Tears would come to his eyes when he heard about the discovery of monoclonal antibodies by Kohler & Milstein in 1975.  He would be fascinated that, now, nearly 30 years later humanized therapeutic monoclonal antibodies have been approved as “biological magic bullets” to treat diseases such as cancer and arthritis. Moreover several hundred new therapeutic monoclonals are proceeding through clinical trials aimed at a whole range of diseases. Vaccines: He would be very impressed with the progress made in the vaccine side of immunology. To find a world free from smallpox and with highly efficient vaccines available for most childhood infections such as diphtheria, polio, measles, pertussis, tetanus, hepatitis would be very gratifying to him. Childhood deaths have been dramatically reduced (but not for all) thereby greatly improving the quality of life.

Antibiotics –“Nature’s magic bullets”: Though he played no direct role in the discovery of antibiotics, he would be amazed and delighted to hear about the “golden-age of antibiotics” which began in the early 1940s  through the discovery and application of penicillin, streptomycin and many other antibiotic molecules.  Of course as a chemist he would find it entirely understandable that many of the early antibiotic molecules had been synthetically altered by “manipulating side-chains”.  For Ehrlich to contemplate a world where deadly infections would be treated with a simple visit to the doctor would be amazing. The gathering storm: Puffing contentedly on one of his giant cigars, his sense of satisfaction in seeing the fruits of his labours would be rudely dispelled by other pieces of information.   For example, he would be dismayed to hear about the 90/10 situation where 90% of the world’s research expenditure goes to only 10% of diseases, mostly those in the wealthy industrialized world. That millions of children in the developing countries die needlessly each year from infectious disease, simply because they cannot afford the vaccines. He would be appalled to hear that we still have no effective vaccines for deadly diseases such as malaria, cholera, dysentery, leishmaniasis, tuberculosis and HIV. He would wonder what on earth we had been doing with our time and money. Biological Resistance: He would be appalled and concerned that uncontrolled use of many of these “magic bullets”, both chemical and naturally derived, has led to the present day situation of widespread resistance. Resistance not only by pathogenic bacteria to antibiotics but also by disease vectors such as mosquitoes against insecticidal sprays such as DDT. He would probably regard this resistance phenomenon to be the single greatest threat facing us at the present time. Given the above scenario the question would be “what would he be working on today?”. Phages: We would like to suggest with his background on magic bullets, immunology, infectious diseases, chemistry and faced with the problem of resistance that he would be at the forefront of research on anti-bacterial viruses or as they are better known, bacteriophages.  Because of side-chain theory he would understand and appreciate that the binding of the phage to its target bacteria is similar in specificity to the binding of antigen to antibody. Ehrlich had such a good understanding of the biological world that he would understand immediately that bacteria cannot be defeated simply with chemicals. That they will inevitably mutate to resist antibiotics. Therefore he would have been fascinated with the application of bacteriophages and a great proponent of the technique of “phage therapy which was most successfully applied only few years after he died. The exciting new development of phage therapy will be presented and reviewed against the background of Ehrlich’s many contributions to anti-infectives.
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Comparison between molecular epidemiology, geographical region and drug resistance in Mycobacterium tuberculosis strain isolated from Iranian and Afghan patients.
RASHID RAMAZANZADEHa,b, PARISSA FARNIAa, NOUR AMIR MOZAFARIb , ZEINAB GHADER TOYONCHIa, JABER KAMRANa, FROUZAN MOHAMMMADIa, MEHDI MIRSAEDIa, MOHAMMAD REZA MASJEDIa
aNational Research Institute of Tuberculosis and Lung Disease (NRILTD) Shaheed Beheshti University of Medical Sciences, Tehran, Iran 

bMicrobiology Department of Iran University of Medical Science, Tehran, Iran.

Background: The aim of this study was to determine the prevalence of drug-resistant tuberculosis and its associated risk factors among patients of different geographical regions residing in Iran.

Methods: The study population involved a total of 345 patients that referred to the NRITLD, the referral tuberculosis center in Iran; during 21st March 2003, to 21st March 2004.The isolated Mycobacterium tuberculosis strains have been characterized by performing susceptibility test against four first-line antituberculous drugs and typing the strain using spoligotyping. 

Results: Spoligotyping of M. tuberculosis strains resulted in 95 different patterns that divided to three evolutionary groups (Ι, Π, Ш). Out of which 86(90%) were unique and reported for first time. The remaining patterns (10%) were already reported from distinct geographical region of the world. Interestingly 9.4% of strains were belonging to Beijing family. The MDR (multi drug resistance), double and triple resistance were seen in group Ι of evolutionary scenario. In overall, resistances were higher in Afghan patients. The other risk factors like sex and age were contributing to diseases infection.   

Conclusion: The results indicated that the high prevalence of drug-resistant tuberculosis among Afghani patient residing in Iran. In addition, spread of Beijing family in Iranian patients has to be considering seriously. This is the first report which shows that all isolated Beijing family of M. tuberculosis associated with resistance pattern.
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Cytoskeletal Actin Remodeling – A Potential Target for Cancer Therapy and Prevention.
JIANYU RAO1
1Department of Pathology and Laboratory Medicine, David Geffen School of Medicine, University of California at Los Angeles, Los Angeles, CA, USA.

Background: Cytoskeletal actin is a ubiquitous protein in all eukaryotic cells. Actin filaments provide the basic infrastructure for maintaining cell morphology and functions such as cell adhesion, motility, exocytosis, endocytosis, and cell division.  The actin remodeling is the result of activation of oncogenic actin signaling pathways (e.g., Ras superfamily small GTPase including Rac/Rho/CDC42, and Src), or inactivation of several important actin-binding proteins that have tumor suppressive functions (e.g., Gelsolin). Distinctive protein expression patterns of some of these genes in cancer carcinogenic and progressive processes have been observed.  Objectives/Methods: Both in vitro and in vivo studies have performed to determine how actin remodeling is altered in carcinogenic process, what effects of various actin modulating chemicals, either synthetic or nature (for example: Jasplakinolide, Green Tea Extract, and Ganoderma lucidum, etc), on cell growth and differentiation, and whether monitoring actin polymerization can be a marker for actin-based cancer therapy and prevention. Results/Conclusions: Alterations of actin polymerization, or actin remodeling, plays a pivotal role in regulating the morphologic and phenotypic events of a malignant cell. Actin remodeling is altered in different phases of malignant transformation process.  Actin is depolymerized in the early phase of malignant transformation, which corresponded to morphological hallmarks of early neoplasia such as increased Nuclear/Cytoplasmic ratio.  As the tumor cells progress from non-invasive to invasive, actin network becomes redistributed in favor of increased cell motility.   Alterations of actin remodeling either by nature products which directly modulating actin polymerization, by inhibitors for actin pathway small G proteins, or by gene-augmentation for actin binding proteins, have direct effect in tumor cell growth and differentiation.  In addition, F/G-actin ratio provides a useful surrogate marker for actin-pathway based therapy.  Thus, an actin-centric cancer detection, therapy, and monitoring may be in the horizon.
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Malignant Transformation of Syrian hamster embryo cells by Malachite green is Associated with Abrogation of Cell Cycle Checkpoint Controls and Increased Expression of P38 MAP Kinase.
RAO KVK, BIPASHA BOSE
Chemical Carcinogenesis Group, Cancer Research Institute, Advanced Centre for Treatment, Research and Education in Cancer (ACTREC), Tata Memorial Centre, Kharghar, Navi Mumbai, India.

Background: Machite green (MG) is a non-permitted food colouring agent classified under CIII category by WHO. Even though malachite green is banned as a food colouring agent, it has been reported to be present and commonly used in food products in India. Studies have been carried out in our laboratory to test the transforming potential of MG using Syrian hamster embryo (SHE) cells as the model system. Methods: Primary SHE cultures were set up from 10-14 day gestation fetuses collected asceptically. 

Transformation assays were carried out as per the method of Reznikoff et al., (1973). Western Blotting, Flow Cytometry and Immunofluorescence methods were carried out by standard methods. Results:  MG was found to be a powerful transforming aqent. MG transformed cells showed anchorage independent growth. Subcutaneous injection of these cells in nude mice gave rise to tumours which were transplantable. They showed increased cellular proliferative activity using PCNA and BrdU as markers. Immunohistochemical studies showed an over expression of bcl 2 and p53 mutations. A two fold increase in tyrosine kinase activity wasobserved in transformed cells. In vitro autophosphorylation studies showed a three fold increase in kinase activity. Normal and transformed cells were analysed for cell cycle parameters by flow cytometry. With increasing concentration of MG, an increase in the number of normal cells arrested at G2/M phase was observed where as no such change in the cell cycle pattern was observed in transformed cells. Similar pattern was observed in synchronized cells. The levels of total forms of ERKs, JNKs and P38 kinase were found similar in both control and transformed cells. However, in case of phosphoactive ERKs and JNKs, a decrease in the expression in transformed cells was observed compared to control cells, whereas phospho p38 kinase was higher in the transformed cells compared to the controls. Immunolocalisation studies showed similar results with activated forms present in nucleus and the total forms in cytoplasm. Conclusions: (1) MG is a powerful transforming agent, (2) Normal SHE cells have intact cell cycle G2/M checkpoint and G2/M checkpoint is abrogated in transformed cells, (3) p38 MAP kinases appears to be critical for the maintenance of transformation in transformed SHE cells.
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Tumor-targeting of Antineoplastics using Nano-sized Drug Carriers and Focused Ultrasound.
Rapoport NY
University of Utah, Salt Lake City, Utah, USA.
Background: Tumor chemotherapy is often complicated by severe side effects caused by the antineoplastics’ attacking normal tissues, which necessitates drug tumor targeting. Tumors have “Achilles heels” that could be used for this purpose; examples include drug conjugating to antibodies to tumor-specific antigens or ligands to highly expressed vitamin receptors. A novel approach to drug targeting that is under development in our lab is based on drug encapsulation in nanoparticles (e.g. polymeric micelles) followed by a localized release from the carrier at the tumor site triggered by focused ultrasound. This technique exploits a higher permeability of tumor capillaries compared to blood vessels in normal tissues, resulting in a graduate accumulation of the drug-loaded nanoparticles in the tumor interstitium, upon which a local intracellular drug uptake by the tumor cells is induced by ultrasonic irradiation.

Methods: In vivo biodistribution of fluorescently labeled drug carriers and inherently fluorescent anthracyclin drug (Doxorubicin) was measured by flow cytometry. The effect of the micellar drug delivery combined with ultrasonic tumor irradiation (1-MHz, 30 s, 3.4 W/cm2) on the tumor yield and growth rate was evaluated using ovarian carcinoma tumor model in nu/nu mice.

Results: Intravenous injections of micellar-encapsulated Doxorubicin followed by the ultrasonic irradiation of the tumor resulted in a high degree of tumor-targeting, which in turn, caused a statistically significant suppression of the tumor growth (n=7, p<0.05).
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Conclusions: Drug delivery in nanoparticles combined with a local ultrasonic irradiation of the tumor may become a powerful technique of targeted chemotherapy.
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Tissue Penetration and Behaviour of Antibiotics in Acute Pancreatitis.
MAS MR, TASCI I, ISIK AT
Gulhane Medical Faculty, Ankara, Turkey.

Necrosis of pancreatic tissue occurs in 20–30% of the patients with acute pancreatitis (AP). Mortality is approximately 10%, and rises to 30% if the necrotic tissue becomes infected. Common enteric organisms are the most frequently isolated bacteria in septic pancreatitis. Translocation of bacteria across the intestinal barrier is thought to be critical in secondary infections of the pancreas. Damage to the intestinal mucosa resulting in increased permeability has been identified as a major mechanism that promotes bacterial translocation. However, considering the immune responses during AP, migration of bacteria into the lymph nodes or bloodstream is also possible. Although many works revealed decreased infection of the necrosis after prophylaxis with certain agents compared to placebo, resultant effects of antimicrobial therapy on overall mortality are conflicting. However, decreasing the rate of systemic complications guiding morbidity and mortality should include prevention of pancreatic infections. Unlike the early studies that mainly focused on pancreatic juice concentration of antimicrobials newer investigations focused on tissue antibiotic concentration, which is the best marker of efficacy. It has been shown that penetration of an antibiotic to pancreatic tissue in AP is of significant importance. In either experimental studies that give us more homogenous data or clinical trials imipenem, meropenem, ceftriaxone, cefepim, metronidazole, ciprofloxacin, ofloxacine and others were shown to penetrate with varying degree to the necrotic pancreas tissue above the minimum inhibitory concentration for the majority of the pathogens involved in the pancreatic infection. With regard to spectrum of the agent some of these antimicrobials are currently used to prevent secondary pancreatic infections. Aminoglycosides and several members of cephalosporins do not penetrate well to pancreas. Meropenem, which displays strong penetrating power experimentally, does not have superior clinical activity to imipenem. Currently, imipenem alone or ciprofloxacin plus metronidazole combination is the most commonly approved regimen. This review discusses the links between the results of experimental and clinical studies, and the possible mechanisms by which some antiinfective agents do but the others not accumulate in the pancreatic tissue.
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Synthesis of Metronidazole Derivatives by Reacting of Epoxides with Imidazole Rings.
KHABNADIDEH S1, REZAEI Z1, KHALAFI NEZHAD A2, MOTAZEDIAN M H3, ESKANDARI M1
1School of Pharmacy, Shiraz University of Medical Sciences, Shiraz, Iran; 2School of Science, Shiraz University, Shiraz, Iran; 3School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran.

Background: Metronidazole is an antigyardiasis agent which its clinical uses is limited due to sever side effects. In this study we are going to synthesized some new derivatives of metronidazole. Methods: Reaction of epoxides with nitrogen heterocycles such as imidazoles was studied under mild conditions using TBAF (tetrabutylammonium floride) or TBAB (tetrabutylammonium bromide) in acetonitril. Some new analogues of metronidazole were synthesized by reacting of imidazole, 2-methylimidazole and 2-methyl-4-nitroimidazole with styrene oxide or cyclohexene oxide. Spectroscopic methods have been used to identify the final compounds. New derivatives of metronidazole were compared with metronidazole against of gyardia lamblia by Bingham method. 

Results: In this study some new analogues were synthesized and their structure confirmed by spectroscopic methods. The results of biological experiments show these new compounds have good activity against gyardiasis.

Coclusion: Reacting of different type of imidazoles with different type of epoxides is a way to get new antigyardiasis agents.
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The History of Salvarsan and recent spectroscopic investigations of its nitrogen analog.

Riethmiller S
Chemistry Department, Virginia Military Institute, Lexington, VA 24450 USA.
Background: Arsenic compounds have been used for many years to treat different diseases. Until the middle of the 18th century only inorganic compounds of arsenic were known. In 1760 the first organic arsenicals were made and later investigated by Robert Bunsen in the 1840’s. In 1863 the French chemist Bechamp made a compound of arsenic acid and aniline which he understood to be an anilide. In 1905 this compound, now known as Atoxyl, was being tested against the causative agent of African Sleeping Sickness, Trypanosoma gambiense. Also in 1905, Fritz Schaudinn, discovered the cause of syphilis to be Treponema pallidum. Atoxyl was found effective and Paul Ehrlich and one of his chemists, Alfred Bertheim, began experiments with it in 1905. It was quickly determined to be an amino arsenic acid and many derivatives of it were made. Ehrlich then began testing these preparations against syphilis. Of the many arsenic compounds made several of the more important will be discussed. In 1910, perhaps the most important of these compounds, Salvarsan or “606” was released as a treatment for syphilis. Our attempts to make the nitrogen analog of Salvarsan will also be discussed.

Methods:  Atoxyl was treated with various reagents to make a number of historically important organic arsenic compounds. The nitrogen analog of Salvarsan was attempted by various routes—diazotization, oxidative or reductive coupling of appropriate compounds.

Results: Atoxyl(arsanilic acid) and some of its important historical relatives were made and studied, acetyl atoxyl(306)  and glycyl atoxyl(334).Also the red dye or the ß-naphthylamine of the diazotized atoxyl was prepared. Salvarsan, the free base (592) along with its sulfate (605) and hydrochloride (606) were prepared and studied by various techniques—HPLC, mass spectrometry and NMR. The many attempts at the preparation of the N=N analog will be discussed. 

Conclusions:  Although the classic formula for Salvarsan is incorrect, its nitrogen analog should be an azo compound.
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Insulin-like Growth Factor-1 (IGF-1)  Delivery  Across the Blood-Brain Barrier (BBB).
R S RIIKONEN  
Children`s Hospital, University of Kuopio, FINLAND.
The BBB used to be considered impermeable to polypeptides. However, this view has evolved rapidly over the past two decades. Not only polypeptides have the potential to serve as carriers for selective therapeutic agents, but they themselves may directly cross the BBB after delivery into the bloodstream to become potential treatments for a variety of CNS disorders. The interactions of polypeptides with the BBB can take many forms, such as simple diffusion, transport of another protein or peptide.

IGF-1will provide future research in the treatment of CNS disorders because of its antiapoptotic and neurotrophic actions.

IGF-1 is a polypeptide, containing 70 amino acids (molecular weight 7 600).It is bound to six different insulin-like growth factot binding proteins (IGFBPs) which are thought to regulate IGF bioavailability. The physiological effects of the IGFs I the CNS are mediated by IGF-1 receptors.

IGF-1 can cross the BBB when bound to the binding proteins and can thereby  exert its effects on tissues carrying functional IGF receptors Backström et al  1984 using the albumin ratio (CSF:serum) demonstrated that there is an existence of BBBs for IGFs . More recent studies  in humans showed a transport of IGFs across the BBB . Administration of growth hormone in growth hormone deficient patients resulted in an increase in growth hormone, IGF-1, and IGFBPs in their CSF. Further, infusion of radiolabelled IGFs into the carotid artery resulted in the detection of IGF-1, and some IGF-2 in the choroids plexus and certain brain areas.

We have shown that  CSF IGF-1 is low in some progressive diseases of white matter and cerebellum. CSF IGF-1 is low in infantile ceroid lipofuscinosis, in  acute and chronic white matter diseases, in cerebellar atrophy, in Progressive Encephalopathy Hypsarrhytmia Optic Atrophy syndrome, and in acute lymphoblastic leukemia during the induction therapy. In infantile autism low CSF IGF-1 pointed to cerebellar abnormality. In contrast, in Rett syndrome and in PEHO-like disease (without cerebellar atrophy) CSF IGF-1 was normal. These findings might direct future research in the treatment of CNS disorders. 

Conclusions: Current research is focussed on determining the potential role IGF-1may have in  1)preventing neuronal  injury  2)reducing neuronal degeneration and  3) enhancing oligodendrocyte survival and increasing myelin synthesis, 4) preventing the apoptotic degeneration of cerebellar neurons by inhibiting apoptosis. In contrast  to other trophic hormones, it seems to cross BBB. It is atoxic when bound to IGFBP-2.
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Identification and Validation of Biomarkers of Phyto-oestrogen Exposure and their Application in Breast Cancer Investigations.
RITCHIE MR1, MORTON MS2, DEIGHTON N3, BLAKE A3, STEWART D3, CUMMINGS JH4, STEEL,CM1, RICHES A1
1Bute Medical School, University of St. Andrews, Scotland; 2Department of Clinical Biochemistry, University of Wales, Cardiff; 3Scottish Crop Research Institute, Invergowrie, Scotland; 4 Division of Pharmacology and Neurosciences, University of Dundee, Scotland.
Background

Phyto-oestrogens (PE) are bioactive plant compounds capable of provoking an oestrogenic response in humans. Their potential antioxidant and anticancer properties have been the subject of extensive research.  Previously PE exposure was assessed using food diaries and food frequency questionnaires (FFQ), however the databases in these studies were not validated.  We constructed and validated a comprehensive PE database1. A biomarker of PE intake was then developed by investigating the relationship between dietary PE intake and 24 h urinary excretion of PE, PE concentrations in a timed plasma sample, and PE in a timed spot urine sample2,3. All were shown to be suitable biomarkers of PE exposure.  It is now possible to investigate the effect of previous PE intake (assessed using FFQ) and current PE exposure (assessed using biomarkers) on tumour characteristics in breast cancer patients.

Methods

Fifty healthy volunteers (age 18 – 81), 10 males and 40 females were recruited over a period of three years. The database was validated using duplicate diets analysis and concurrently 24 h urinary excretion and a timed plasma sample were identified as suitable biomarkers of PE intake. A four week intervention study was undertaken in order to investigate the validity of timed plasma and urine samples as biomarkers of intake. Investigating the reliability of 24 h urine PE excretion as a biomarker of PE intake over time involved the use of estimated food diaries and 24 h urine collections, tested for completeness using para-aminobenzoic acid.
Results n = number of subjects
[image: image111.emf] 

Figure. HPLC analysis of the reaction mixtures before (bottom) and  after (top) the irradiation and MS spectrum of the dimer  


Conclusion  

1. For biomarkers of PE intake, 24 h urinary PE values gives an optimal correlation and is better than timed plasma PE or spot urine PE measurements

Future work

These findings underpin new studies on the impact of PE on human health e.g. effects of PE exposure on tumour characteristics in breast cancer patients.
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Eukaryotic antibiotic peptides as leishmanicidal agents. The target is not always the parasite.
RIVAS L1, LUQUE-ORTEGA  JR1; SAUGAR JM1, DEL SOL V 2, MENÉNDEZ R3., VALENZUELA C4. FRESNO M.2, MIRAS MT3, ANDREU D5.
1Centro de Investigaciones Biológicas (CSIC) Madrid. 2 Centro de Biología Molecular (CSIC-UAM) Madrid (Spain), 3 Facultad de Veterinaria , UCM. Madrid, 4 Instituto de Farmacología (CSIC-UCM) Madrid (Spain). 5 Universitat Pompeu Fabra , Barcelona  (Spain).
Background:During the lasts years, a major effort has been carried to test the feasibility of membrane-active eukaryotic antibiotic peptides (EAPs) as an alternative approach for antiinfectious chemotherapy. Our scope was to study the activity of a wide variety of EAPs and their synthetic analogues on Leishmania, a human parasitic Protozoa, with special attention for cecropin A-melittin hybrid peptides (CAMEs) (1). Methods.- A wide variety of CAMEs were assayed on the two forms of the parasite, the amastigotes and the promastigote,on Leishmania infected murine monocytic cell line RAW264.7, and in dogs with natural Leishmania infection. Results:When CAMES were tested in vitro on Leishmania , most of these peptides at micromolar concentrations were lethal on the promastigotes, by a typical plasma membrane permeation (2). By contrast, isolated amastigotes, the pathological form of the parasite in vertebrates, were highly resistant to those peptides. Nevertheless, amastigotes were much more susceptible when tested in vitro with an N-terminal acylated form of these peptides (3), or more importantly, on amastigote infected macrophages, corroborated in vivo by reduction of circulating parasites when these peptides were injected intravenously on Leishmania infected dogs (4). CAMEs were capable to activate murine macrophages for nitric oxide synthase through a reversible permeation of the plasma membrane of the macrophage, with induction of Nf-kB signalling pathway (5). This was recently demonstrated by the impaired activity of these peptides in knock-out NOS2 macrophages. Furthermore, this mechanism was reproduced with CRAMP, a murine helical cathelicidin. Conclusions.- All the previous results unveiled an early mechanism of  contention for the dissemination of Leishmania, based on nitric oxide production in absence of inflammatory cytokines. Whether these data would open a new approach for treatment not only for Leishmania, but for other obligate macrophage pathogens,  it will be discussed.
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Tissue Penetration of Cefditoren (CEE) into Bronchial Mucosa (BM) and Epithelial Lining Fluid (ELF) in Patients Undergoing Fiberoptic Bronchoscopy.
RODAMER M1, LANDERSDORFER C1, JAKOB V1, SKOTT A1, HINDER M2, KINZIG-SCHIPPERS M1, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg; 2Grünenthal GmbH, Aachen, Germany.
Background: The measurement of site concentrations (conc.’s) of antibacterials is important to both assess and support their clinical use in that site’s infectious processes. MIC’s of CEE for Streptococcus pneumoniae: MIC90 = 0.5 µg/mL, MIC50: 0.015 µg/mL, Range: 0.008-4 µg/mL.

Methods: Twenty-four patients (age: 59(12 yrs, 19 males/5 females, weight: 78.5(8.9 kg; mean(SD) undergoing fiberoptic bronchoscopy for diagnostic purposes were treated with a single oral dose of 400 mg CEE in the fasting state. The 24 patients were randomly assigned to three groups with different sampling times for blood, BM and bronchoalveolar lavage (BAL, for ELF measurement) after administration of CEE. Tissue and fluids were taken approximately at the same time. CEE was measured in all specimens and urea in serum and BAL, both by validated LC-MS/MS assays. Urea concentrations were used to calculate actual CEE-ELF conc. = measured conc. of CEE in BAL x conc. of urea in serum / conc. of urea in BAL. 

Results: Values are means(SD

Collection

Conc.

Conc.

Conc.

Conc.

Conc.

Interval

of CEE

of CEE

Ratios

of CEE

Ratios

in Plasma

in BM

BM/
in ELF
ELF/
(h)

(µg/mL)

(µg/g)

Plasma

(µg/mL)

Plasma

1.0 to 2.0

1.78(1.27
1.04(0.604

0.655(0.171

0.385(0.214

0.381(0.501

2.01 to 3.0

1.33(0.950

0.908(0.609
0.689(0.224
0.342(0.250
0.232(0.181
3.01 to 4.0

1.03(0.512

0.561(0.292

0.545(0.0921

0.295(0.178

0.318(0.192

Conclusion:

LC-MS/MS should be the method of choice for this penetration model, since it allows highly specific measurement of low betalactam concentrations in BM and ELF. Lowest BAL concentration measurable: 0.001 µg/mL. CEE penetrates into BM and ELF and reaches therapeutically relevant tissue concentrations, confirming the results of clinical trials where CEE proved to be effective in the treatment of respiratory tract infections.


	447
Personalized Isoniazid (INH) Dosing Based on Genotyping for Arylamine N-Acetyltransferase Type 2 (NAT2).
RODAMER M1, FUHR U2, TOMALIK-SCHARTE D2, JETTER A2, BULITTA J1, KINZIG-SCHIPPERS M1, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg; 2Inst. of Pharmacology, Univ. of Köln, Köln, Germany.

Background: INH is metabolized by the genetically polymorphic NAT2. Rapid acetylators have at least one copy of a NAT2 allele, coding for high N-acetylation capacity and less efficacy and less adverse effects of INH compared to slow acetylators. The objective of this study was to assess individual INH exposure based on NAT2 genotype (GT-NAT2) to predict a personalized therapeutic dose. Methods: INH was administered to 18 healthy male (13) or female (5) Caucasian volunteers (age 30 ± 6 years, body weight 74 ± 10 kg) in random order as a 200 mg short infusion, a 100 mg oral, and a 300 mg oral single dose. For the assessment of GT-NAT2, seven SNPs were identified, enabling the determination of >99.9% of all genotypes occurring in Central Europeans. INH in plasma was analyzed by LC-MS/MS, and noncompartmental pharmacokinetics were calculated. The influence of GT-NAT2, drug formulation, body weight, and sex on dose-normalized INH pharmacokinetics was assessed by ANOVA. Results: Eight high-activity NAT2*4 alleles were identified. Sex had no effect, but the remaining factors explained 93% of the variation in apparent INH clearance. Particularly, GT-NAT2 alone accounted for 88% of overall variation. Considering only GT-NAT2, individual INH clearance could be predicted as: Clapp (L/hour) = 10.00 + (number of rapid NAT2 alleles) x 8.90. Assuming that recommended standard INH doses are appropriate for patients with a single rapid allele, a 5.0 mg/kg daily dose of INH for everybody can be adjusted to 2.6 mg, 5.0 mg, and 7.4 mg/kg for subjects with none, one or two rapid NAT2 alleles, respectively. Conclusions: Probably, a 50% increment of the recommended doses would be possible, in order to achieve improved efficacy, because relative overdosing of slow acetylators will be avoided. Prospective clinical trials are required to assess the merits of this approach.
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Review of Clinical Studies with a Modern Combination of Amoxicillin (Ax) + Sulbactam (Sb) (AxS).
LOPEZ H1; BANTAR C2; SOUTRIC J3; CARUSO N3; HEGUILEN R3; CASELLAS JM JR4; CASELLAS JM5; FARINATI A6; ARENOSO HJ3; RODRIGUEZ MD1
1Centro de Infectologia, Facultad de Medicina, Universidad de Buenos Aires;  

2Hospital San Martin, Paraná, Argentina; 3Laboratorios Bago SA, Argentina;  

4FUNCEI Argentina; 5CEA-Buenos Aires; 6Universidad del Salvador, Buenos Aires, Argentina.

Pharmacodynamic/pharmacokinetic studies have shown the antibacterial activity of AxS in respiratory and urinary settings. This activity has been proved in clinical trials such as:
Community acquired pneumonia (AxS: Ax 875 mg + Sb 125 mg): a multicenter study in 84 patients aged > 19 years (46.7±16.3), classes I to III, according to PORT Score (77% PORT I or II), who received 2 daily doses for 7 days. Six patients had bacteremia, being S.pneumoniae the most commonly involved pathogen, followed by H.influenzae.  Clinical efficacy was of 97.6% (95% CI: 94.3%-100%), with 11.8% of mild to moderate adverse events, without withdrawals. 

AOM: 312 children with clinical and otomicroscopic diagnosis of AOM were enrolled. Treatment: Ax 200 mg/ml + Sb 50 mg/ml oral suspension (dose of Ax: 80-100 mg/kg/day divided in 2 daily doses) for 10 days. Efficacy: a cure rate of 85% at day 10, and of 96% at day 40 was observed. Tolerability: Adverse events: soft stools in 9.3%; diarrhea in 8%; increase in the number of bowel movements in 4.8% (3 patients discontinued therapy due to diarrhea and 2 due to herpetic stomatitis).  

AOM:  A prospective, multicenter, randomized, comparative, evaluator-blind study:  233/268 children with clinical and otoscopic diagnosis of AOM were eligible for the assessment of efficacy and sensitivity of S.pneumoniae isolated by nasal swabs. Treatments: Ax 200 mg + Sb 50 mg/ml; or Ax 80 + Clavulanic Acid (Cl) 11.5 mg/ml.  Dose of Ax: 80 mg/kg/day, divided in 2 daily doses for 10 days.  Clinical efficacy: AxS 98.3% (days 12-14); 98.1% (days 28-42); AxCl 83.8% (days 12-14); 88.2% (days 28-42).  83 swabs were positive for S.pneumoniae.  MIC range <0.016-1.0 for both products.

Lower urinary tract infections in females: a 5-study meta-analysis (198 patients) showed an efficacy of 91±8%, being E.coli the most common microorganism (77%), with an adequate benefit/risk ratio. 

Likewise, a good benefit/risk ratio has been obtained in the treatment of infectious conditions in the gyneco-obstetric setting.
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Review of Pharmacodynamic/Pharmacokinetic (PD/PK) Studies with a Modern Combination of Amoxicillin (Ax) + Sulbactam (Sb) (AxS).
LOPEZ H1; BANTAR C2; SOUTRIC J3; CARUSO N3; HEGUILEN R3; CASELLAS 
JM JR4; CASELLAS JM5; FARINATI A6; ARENOSO HJ3; RODRIGUEZ MD1
1Centro de Infectologia, Facultad de Medicina, Universidad de Buenos Aires; 
2Hospital San Martin, Paraná, Argentina; 3Laboratorios Bago SA, Argentina; 
4FUNCEI Argentina; 5CEA-Buenos Aires; 6Universidad del Salvador, Buenos Aires, Argentina.

AxS is a modern antimicrobial combination marketed in almost all the Latin American countries, Korea and China.  

PD/PK in vitro ex vivo models have been carried out to predict its antibacterial activity in the clinical practice, administering a single oral dose in 2 concentrations (Ax 500 mg + Sb 500 mg) (Ax 875 mg + Sb 125 mg) to healthy volunteers. 

1) In the respiratory setting: Ax plasma concentrations remained above the MICs for the most common respiratory pathogens during 40% of the interval between dosing, fulfilling W. Craig’s statements for pneumococci.  The assessment of killing curves against the 3 most common pathogens in respiratory infections with serum of volunteers at different times post-dosing supported the serum bactericidal activity (BA) related to the proposed posologies (Table). These results support clinical efficacy of AxS.

2) In the urinary setting: Urinary concentrations of Ax and Sb were dramatically higher than the MIC for E. coli, the most commonly involved pathogen in UTI (Ax: 1716 (g/ml; Sb: 1890 (g/ml).  The assessment of urine inhibitory strength corroborated the BA against E. coli.  When urine samples from volunteers were faced to 50 (-lactamase-producing E. coli strains, isolated from community-acquired UTI considered as resistant to AxS (according to NCCLS criteria), they inhibited growth in 48 out of the 50 strains.
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Urinary Bladder Carcinogenesis after the Chernobyl Accident in Ukraine (Molecular Mechanisms).
ROMANENKO AM1, VOZIANOV AF1, FUKUSHIMA S2
1Institute of Urology, Kiev, Ukraine; 2First Department of Pathology, Osaka City University Medical School, Osaka, Japan.
Background: During 18 years subsequent to the Chernobyl accident the incidence of urinary bladder cancer in Ukraine has increased from 26.3 to 43.3 per 100,000 population between 1986 and 2003. Cesium 137 accounts for 90% of the internal radioactivity in the Ukrainian population and is known to be eliminated via the urine. AIMS: To evaluate the relationship between oxidative stress markers, and p53 gene alterations in urinary bladder urothelium from 164 men with benign prostatic hyperplasia. Material & Methods: Bladder mapping biopsies were obtained from 73 patients from highly radiocontaminated area (Group 1), 58 patients from the less contaminated Kiev-city (Group II) and 33 patients (Group III) - from “clean” (without radiocontamination) areas of Ukraine. Comparative study of histological parameters with immunohistochemical analysis of p53, cyclin D1, proliferating cell nuclear antigen (PCNA) inducible nitric oxide synthase (iNOS), cyclooxygenase 2 (COX2), 8-hydroxy-2’ deoxyguanosine (8-OHdG) and mutational analysis of exons 5 to 8 of the p53 gene by PCR-SSCP analysis followed by DNA sequencing was performed.

Results: Irradiation cystitis with multiple foci of severe urothelial dysplasia/carcinoma in situ and some invasive incidental small transitional-cell carcinomas were observed in 97/73, 83/64, 27/6 % of patients in groups I, II and III respectively. Our study showed the dramatically elevated levels of p53, cyclin D1, PCNA, iNOS, COX2, 8-OHdG in the majority of urothelii in groups I and II associated with p53 mutational inactivation in 53% of patients through G:C to A:T transition mutations.

Conclusions: Increased oxidative stress in bladder urothelium induced by long-term exposure to low-dose radiation with a close relationship to p53 over-expression and mutations could predispose to bladder carcinogenesis. These data may offer unique avenues for preventive or therapeutic intervention.
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Subcellular Drug Transport and the Effectiveness of Anti-infectives.
CHEN V1, SHEDDEN K1, ELLIOTT A1 AND ROSANIA GR1
1University of Michigan, Ann Arbor.

Background: Over 100 years ago, Paul Ehrlich recognized that the affinity of small dye molecules for specific subcellular compartments could be exploited in the form of targeted chemotherapeutic agents to treat infections.  However, the spectacular successes of molecular biology in the 20th century overshadowed interest in understanding the mechanisms governing the subcellular distribution of small molecules. Gradually, Ehrlich’s original vision was superseded by a more biochemical view of the magic bullet, epitomized by structure-guided rational drug design.    Methods: Surveying our current knowledge about infectious diseases reveals a plethora of bacteria and parasitic organisms that colonize the interior of cells.  These bacteria and parasites reside in the cytosol or inhabit membrane-bound, cytoplasmic organelles. While rational drug design may be useful to develop highly specific anti-infective agents that inhibit key enzymes in the pathogen, controlling the subcellular distribution of chemotherapeutic agents can be used to increase their potency and decrease undesired side effects. Results:  Developments in image-based, high content screening instrumentation and combinatorial libraries of fluorescent molecules indicate that means to screen and tailor the subcellular transport properties of antibiotics –as originally envisioned by Paul Ehrlich- are currently at hand.  Image data can be analyzed in terms of instrument variables and rate constants governing the intracellular transport properties of fluorescent probes.  Moreover, experiments support the notion that different chemical functionalities could serve as “chemical address tags” to direct the uptake and accumulation of anti-infective agents within subcellular compartments, such as those inhabited by intracellular pathogens.   Conclusions: Supertargeted chemistry –the ability to tailor the subcellular localization of small molecules- could be very useful in the development of the next generation of anti-infective agents. Current advances in instrumentation, screening assays, chemical libraries and analytical techniques warrant a revival of Paul Ehrlich’s colorful magic bullets –his original vision of anti-infective agents supertargeted against intracellular pathogens.
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Antiinfective drug monitoring: time for change ?
ROUVEIX B
Service de Pharmacologie Clinique, Hôpital Cochin–St Vincent de Paul, Paris, France.

Therapeutic drug monitoring (TDM) should be useful for antiinfective drugs which have a narrow therapeutic index improving patient care and decreasing costs. Various methods are used to individualised dosage regimens with the goal of attaining the desired therapeutic range as quickly as possible. Simple pharmacokinetic (PK) methods involving linear dosage adjustment based on peak or trough concentrations or area under the concentration-time curve, or nomograms, are not valid in high risk patient groups, which in fact are those for which the benefit of TDM should be the greatest. More complex PK methods requiring dedicated software and Bayesian approaches are now available. The method of choice must be simple and prospectively validated in a large population.

Most antibiotics such as (-lactams, macrolides and quinolones have a wide therapeutic index and therefore do not require TDM. 

For aminoglycosides, the recent move to once-daily dosing has resulted in the need to re-evaluate monitoring strategies, although meta-analyses have demonstrated that with this pulse dosing, the incidence of nephrotoxicity seems only slightly or not reduced. Very few studies have examined the benefits of individualised PK dosing of aminoglycosides. However, this might reduce the incidence of nephrotoxicity and allow the use of greater doses of aminoglycosides in patients with low creatinine clearance or with a deteriorating renal function. TDM is not warranted in adults and paediatric patients with normal renal function.

For glycopeptides, no relationship between serum concentration and toxicity has been shown and TDM is questionable and unnecessary in the majority of patients.

For antifungal drugs, there is no specific recommendations. Flucytosine is monitored occasionally to avoid high concentrations associated with toxicity. Itraconazole has various PK problems and TDM has been suggested to ensure that adequate concentrations are achieved.

In general, TDM is only feasible in larger teaching hospitals where expertise is available for useful interpretation.
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New Applications of Co-trimoxazole Therapy (Review).

ROZIN A, MILITIANU D, EDOUTE Y

Rambam Medical Center and B. Rappaport Faculty of Medicine, Israel-Technion Institute of Technology, Haifa, Israel.
Background: We review the literature on the immunomodulatory and anti-inflammatory properties of antibiotic cotrimoxazole (CTX)-a combination of sulfamethoxazole and trimethoprim. We summarize the use of this medication in the treatment of autoimmune diseases in order to stimulate and renew the interest of both physicians and researchers and inspire further investigation in this field. Methods: A MEDLINE search of the literature from 1966 until 2004 was performed, and information about the pharmacology of CTX and its use in the therapy of rheumatic diseases was critically reviewed. We describe our proper experience using CTX for several rheumatic diseases. Results: Therapy for rheumatic diseases is associated with numerous problems such as lack of efficacy, frequent side effects, and high cost. Analysis of the relevant literature revealed that experience with CTX in the treatment of localized form of Wegeners’ granulomatosis is promising and rheumatoid arthritis is limited. However, the results of several nonrandomized and evidently forgotten clinical trials and laboratory investigations suggested that CTX might serve as an effective and inexpensive therapy for RA. Some line of evidence suggested that CTX has nonspecific anti-inflammatory and immunomodulatory dose related properties in the therapy of relapsing polychondritis, mosaic autoimmune syndrome and inflammatory bowel disease. We observed rapid improvement of knee pain and function in patients with refractory knee osteoarthritis treated with CTX given as prophylaxis therapy for recurrent UTI. Long-term remission of massive skin pustulosis and recurrent knee effusion due to Behcet disease followed 6-week course of CTX therapy (own data). Although nausea and vomiting were common reasons for CTX withdrawal, they were noted in only some studies, and no major organ toxicity was observed. Conclusions: Because of its therapeutic qualities, low cost, and relative nontoxicity, CTX seems to warrant a role in the treatment of several rheumatic diseases.
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Chemotherapy for Osteoarthritis?

ROZIN AP, MILITIANU D, EDOUTE Y
Rambam Medical center and B. Rappaport Faculty of Medicine, Technion-Israel 

Institute of Technology, Haifa, Israel.
Background: Osteoarthritis (OA) may have a rapidly progressive course, causing joint destruction within few years. The disease still remains an unsolved therapeutic problem. New therapeutic approaches may be developed as a result of new emerging knowledge concerning the inflammatory nature of OA. As co-trimoxazole (CTX) (a combination of sulfamethoxazole and trimethoprim) was reported to have anti-inflammatory properties and has been used in the therapy of several autoimmune diseases, we examined the effect of CTX treatment on symptoms and function of active OA patients with planned prophylactic CTX therapy. Methods: Informed consent was obtained in ten patients (women, age of 54+/-9.4, duration of knee OA: 7+/-3.2 years) with NSAID-diacerein-glucosamine refractory OA (ACR criteria) with Kellgren-Lawrence X-Ray score 3 (osteophytes and medial narrowing) for CTX-therapy. This therapy was indicated as antibiotic prophylaxis for recurrent UTI (3 or more episodes per year). The drug was given as a single daily dose of 960 mg. The domains of pain, function and patient’s global assessment (PGA) were measured with 1-100 scale interval according to the OARSI Committee for Clinical Trials for knee location of OA. Patients were examined weekly for 6 weeks of CTX-therapy. Statistical analysis identified average, SD and p-values. Results:  Six of the ten patients were OARSI responders. They experienced a  significant reduction in joint pain and limitation by the first week of therapy, comparable to NSAID therapy or intraarticulat injection of corticosteroids (OARSI criteria). All responders had significantly improved Lequesne functional indexes of Maximal Distance Walked and Activities of Daily Living. Response group had a higher rate of knee pain, function problem and PGA before CTX-therapy compared with non-responders (p=0.03, 0.01, 0.01 respectively). The knee status of responders continues to be stable during 6 months of follow up. Conclusion: The clinical course of  refractory knee OA improved with OARSI response in 6 of 10 patients as soon as 6-week CTX-prophylaxis for recurrent UTI. This preliminary data suggests the possibility of recurrent microbial infection as the inciting cause or aggravating factor of knee osteoarthritis in some patients. Alternatively, CTX may possess anti-inflammatory activity.
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Perilymph time-concentration profile of guinea pig cochlea after systemic and local application of caroverine.
CHEN  Zhiqiang a, b,DUAN  Maoli b, RUAN Runsheng a,c,ULFENDAHL Matsb
aDepartment of Otolaryngology, National University of Singapore, Lower Kent Ridge Road, Singapore

bDepartment of Clinical Neuroscience and Center for Hearing and Communication Research, Karolinska Institutet, Stockholm, Sweden

cInstitute of Bioengeneering and Nanotechnology, The Nanos, Singapore.

Background: Caroverine, an N-methyl-D-aspartate (NMDA) and α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor antagonist, has been clinically shown its therapeutic effects on cochlear tinnitus when administered intravenously. To achieve therapeutic concentration in the cochlea and avoid potential side effects resulting from systemic application, pharmacokinetics of caroverine in the perilymph of guinea pig cochlea was compared between topical application through the round window membrane (RWM) and systemic administration via IV. 

Methods: Three groups, 10 animals of each, were received caroverine at 1.6mg/ml through the femoral vein (4mg/kg b.w.), 15 μl through RWM at a concentration of 1.6mg/ml or 12.8mg/ml respectively. The perilymph, cerebrospinal fluid (CSF) and blood samples were collected at 10, 30, 60, 180 and 360 minutes after caroverine administration. The concentration of caroverine in the samples was determined by high performance liquid chromatography (HPLC), and hearing sensitivity was monitored by auditory brainstem responses (ABR).

Results: The results showed that much higher concentration of caroverine was obtained in the perilymph with very low concentration in CSF and plasma following RWM applications when compared with IV administration. The hearing was affected slightly in first 24 h after RWM application, but fully reversible as demonstrated by ABR. 

Conclusion: Inner ear medication of caroverine through the RWM may be a better means  for treatment of excitotoxicity-related inner ear diseases, such as tinnitus and noise induced hearing loss in terms of avoiding side effects.
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Protective Effects of Local Administration of Caroverine on Noise-induced Hearing Loss in Guinea Pigs.
CHEN  Zhiqiang a, b,DUAN  Maoli b,RUAN Runsheng a,ULFENDAHL Mats b, TAN Luke a
a Department of Otolaryngology, National University of Singapore, Lower Kent Ridge Road, Singapore

b Department of Clinical Neuroscience and Center for Hearing and Communication Research, Karolinska Institutet, Stockholm, Sweden.

Glutamate is the most likely neurotransmitter for the inner hair cell-afferent neuron in the peripheral auditory system. Intense noise exposure may result in excessive glutamate release, binding to the post-synaptic receptors and leading to neuronal degeneration and noise-induced hearing loss. The aim of this study was to investigate the protective effect of caroverine, an N-methyl-D-aspartate (NMDA) and α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor antagonist, on noise-induced hearing loss. Two different doses of caroverine were applied onto the round window membrane, followed by one-third octave band noise centered at 6.3 kHz (110 dB SPL) for one hour. Auditory brainstem responses were measured at regular time intervals afterwards. Caroverine was found to offer significant protection of the cochlea against noise-induced hearing loss.
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Therapeutic Effects of Local Administration of Caroverine on Noise-induced Hearing Loss in Guinea Pig
CHEN  Zhiqiang a, b,DUAN  Maoli b,RUAN Runsheng a,ULFENDAHL Mats b, TAN Luke a
a Department of Otolaryngology, National University of Singapore, Lower Kent Ridge Road, Singapore

b Department of Clinical Neuroscience and Center for Hearing and Communication Research, Karolinska Institutet, Stockholm, Sweden.

Intense sound stimulation may result in excessive glutamate release from the inner hair cells, binding to the post-synaptic glutamate receptors and leading to neuronal degeneration and functional impairment. The present study investigated the therapeutic effect and window of caroverine, an N-methyl-D-aspartate (NMDA) and α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor antagonist, on noise-induced hearing loss.  Guinea pigs were exposured to one-third octave band noise centered at 6.3 kHz (110 dB SPL) for one hour. One hour or 24 hours after noise exposure, caroverine was applied onto the round window membrane. Auditory brainstem responses were measured at regular time intervals. This study showed that caroverine could significantly protect the cochlea against noise trauma when applied one hour after noise exposure, but not when applied 24 hours after noise exposure.
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Malaria Vectors of Anopheles Hyrcanus Group in Korea and Other Asian Countries:  Distribution, Habitats, Morphology and Molecular Characterization.

RUEDA, L. M.1
1Walter Reed Biosystematics Unit, WRAIR/Smithsonian Institution, Suitland, MD, USA.
Background:  Malaria, an important infectious disease, causes human mortality of about 2 million per year worldwide.  In many regions of North and East Asia, major malaria vectors belong to Anopheles Hyrcanus Group, including Anopheles sinensis, and An. lesteri that transmit malarial parasites, Plasmodium vivax and P. falcifarum. This study aimed to determine the distribution, habitats, morphology and molecular characterization of the Hyrcanus Group of Anopheles mosquitoes, particularly malaria vectors. 

Methods:  Mosquito collections from various habitats were conducted in different countries (Korea, Japan, Philippines, China) using larval/pupal dippers, adult CDC light traps and human/animal traps. Morphological examinations of adults, larvae and pupae of field-collected and museum specimens were conducted using compound/stereo-microscopes with Automontage photomicrographs. DNA was isolated from individual adult mosquitoes by phenol-chloroform extraction and using specific primers for direct sequencing. 

Results:  The Anopheles Hyrcanus Group has 28 known species, distributed in the Oriental and Eastern Palearctic Regions (25 species) and Western Palearctic Region (3 species). Larval/pupal habitats included irrigated rice and vegetable fields, ditches, ground and flood pools, stream margins, creeks, rock holes, log holes, mine pits, animal footprints, seepages, swamps, marshes and ponds with emergent and floating vegetation. Diagnostic morphological characters of species were found in adults (wing vein dark markings, leg scales, head maxillary palp pale bands), and pupae (trumpet structure, shape and number of abdominal setae).  Molecular rDNA ITS2 sequences separated malaria vector species, particularly those with similar body morphology.  Malaria vector, An. lesteri  was found to be the same in Korea, Philippines, Japan and China, and An. anthropophagus (an important malaria vector in China) was placed in synonymy with An. lesteri.  Neotype of An. lesteri was designated based on  Philippine type locality specimens, with detailed descriptions of adults, larvae and pupae.  Published and our newly laboratory generated rDNA sequences were compared and analyzed for phylogenetic relationship among the species within the group. 

Conclusions:  The Hyrcanus Group of Anopheles mosquitoes exhibited extensive habitats and distribution from Oriental Region to Paleartic Region.  Specimens from type localities, designation of type specimens, morphology and molecular characterizations of various species within the group helped to clarify the taxonomy and phylogeny of the Hyrcanus Group, including Anopheles vectors of malaria.

	459
Amylin, the Regulation of Energy Homeostasis, and the Blood-Brain Barrier.
RUSHING PA

National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, USA.

Amylin is a 37-amino acid peptide hormone that is co-secreted with insulin by pancreatic β cells in response to nutrient stimuli such as occurs during the ingestion of food. There is evidence that amylin is involved in a wide variety of physiological processes ranging from the inhibition of gastric emptying, gastric acid secretion and glucagon release to bone metabolism and pain perception. However, a growing body of data also indicates a significant role for amylin in the regulation of food intake and body weight. In fact, amylin shares many properties with the established “adiposity signal”, leptin, a circulating hormone that conveys to the central nervous system information concerning adipose stores in the periphery. Like leptin, amylin is not synthesized within the brain, but it is rapidly and efficiently transported across the blood-brain barrier (BBB) to a variety of discrete brain regions where populations of amylin binding sites are found. Further, amylin secretion and plasma levels are correlated with the degree of body adiposity, as is the case for leptin. Importantly, like leptin, elevation of central amylin signaling has been shown to reduce food intake, body weight and adiposity (Rushing et al., Endocrinology, 2000), while inhibition of central amylin signaling increases food intake and adiposity (Rushing et al., Endocrinology, 2001). Thus, there is increasing data that amylin serves as an adiposity signal acting within the brain to regulate long-term energy homeostasis.

One important issue concerning these proposed adiposity signals is the high circulating levels of these hormones observed in obese individuals. Considerable work has been performed to gain insight into this apparent insensitivity. One line of research has investigated the possibility that transport of these hormones across the BBB might be impaired in the obese. Although work with amylin has yet to be performed, data indicate that this may be the case for leptin. Very recent data from Banks et al., (Diabetes, 2004) further suggests that triglycerides may be a major cause of impaired leptin transport. Clearly, further elucidation of the mechanisms involved in the transport of adiposity signals across the BBB is imperative. Not only will this lead to a better understanding of basic physiology but may also aid in the development of new therapeutics or “Magic Bullets” for the treatment of metabolic disorders such as obesity.
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The Cancer Cell’s “Bullet Proof Vest”: Inactivation of Ceramide Signaling Pathways Promotes Chemoresistance.
Ruvolo, PP1
1University of Texas Health Science Center, Institute of Molecular Medicine, Houston, USA.
The great German scientist Paul Ehrlich clearly appreciated the task of targeting harmful cells for destruction while sparing the host when he proposed the “Magic Bullet”. Today, there is a vast arsenal of “Magic Bullets” used in the treatment of cancer. Amazingly, the diverse strategies employed to kill cancer cells (e.g. chemotherapeutic drug treatment and radiation therapy) all share a common property: these therapies promote ceramide production in the targeted malignant cell. The sphingolipid ceramide is a key structural component of membranes, a second messenger molecule that controls multiple pathways, and a potent apoptotic agent. Ceramide activates a number of enzymes that regulate programmed cell death including c-jun N-terminal kinase (JNK), the p38 kinase, the kinase suppressor of Ras (KSR), the atypical protein kinase C (PKC) isoform, PKC , protein phosphatase 1 (PP1), and protein phosphatase 2A (PP2A). Ceramide appears to promote cell killing by diverse mechanisms in a cell type specific manner. The essential role of ceramide in chemotherapy-induced apoptosis suggests that there is the danger that a cancer cell can develop drug resistant properties if ceramide-mediated signaling pathways are perturbed in that cell. In cells that rely on PP2A, these cells are rendered resistant to high doses of ceramide by the introduction of a gain of function Bcl2 mutant that is insensitive to PP2A. Likewise, overexpression of PKC  suppresses PP2A and promotes chemoresistance in acute leukemia cells. Recent data have identified a novel mechanism of drug resistance that involves the metabolism of ceramide itself. The aberrant glycosylation of ceramide has been found to inactivate the molecule and is likely an important cause of drug resistance in certain cancers. This mechanism of drug resistance will have broad effects on cancer cells since all ceramide-mediated pathways will be affected. The total suppression of ceramide-mediated signaling would clearly provide the cancer cell with a “Bullet Proof Vest” that would defy most of the current chemotherapeutic strategies. The challenge for the future will be to identify patient populations that are at risk for poor response to treatment. A better understanding of how ceramide regulates chemoresistance in malignant cells will provide the means to help these patients.
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IdentifiCaTION of the yeasts by capillary electrophoretic techniques with use of dynamic modification of the cells by fluorescent stain.
F. Růžička1, V. Holá1, M. Horká2, K. Šlais2
1Institute for Microbiology, Faculty of Medicine, Masaryk University, Brno, Czech Republic

2Institute of Analytical Chemistry, Academy of Sciences of the Czech Republic, Brno, Czech Republic.

Background: The capillary electromigration techniques can be used in analytical chemistry of organic compounds and polymers, such as proteins, peptides etc. These methods can be used for separation and identification of microorganisms, so their use can be expanded to the diagnostic microbiology. One of the advantages of these methods is the rapidity of the examination. These methods have to be sensitive enough to identify and specify clinically important yeasts. Methods: Pyrenebutanoate and non-ionogenic tenside on the basis of pyrenebutanoate as the fluorescent compounds were used here as a buffer additives in capillary zone electrophoresis or isoelectric focusing, respectively, for a dynamic modification of the microbial samples. Using the deuterium lamp UV excitation for the on column fluorometric detection, the minimum detectable amounts of the microorganisms in order of ones to tens of cells injected on the separation capillary were achieved. The dynamic modification of the yeast cells increases the resolution and contrast among the yeast species, so more accurate identification can be achieved. The cultures of medically important yeasts: Candida albicans, C. krusei, C. parapsilosis, C. glabrata, C. kefyr, C. lusitaniae, Y. lipolytica, S. cerevisiae and G. candidum, were focused and separated by capillary zone electrophoresis. Results and Conclusions: The possibility of the capillary isoelectric focusing of the fluorescent pI markers together with mixed cultures of microbial populations of fungi e.g. C. albicans, C. krusei, C. parapsilosis were shown. The calculated pI’s of dynamically modified microbes were compared with the values measured by capillary isoelectric focusing with UV detection which were reported recently. The method of capillary isoelectric focusing suggested here represents the possible way for the characterization and quantification of yeasts.
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Estimation of Chemotherapy Effectiveness Using Chromosome Aberration Analysis in the Peripheral Human Blood Lymphocytes.
DYOMINA EA, RYABCHENKO NM
Institute of Experimental Pathology, Oncology and Radiobiology of NAS of Ukraine, Kyiv.

Background: Therapeutic agents used in chemotherapy of oncological patients, including those with malignant lymphomas, effect cells in dependence on the phases of the mitosis: cells in G1 and G2 phases are most resistant to the large number of chemotherapies. The purpose of the presented work was to study cytogenetical effectiveness of the derivative of cysplatin (P) in combination with γ-irradiation of lymphocytes in G1 phase. Methods. Test culture of human peripheral blood lymphocytes with the next metaphase analysis of chromosome aberrations was established. P was added to the lymphocytes after 24 hour of incubation in doses 0,1; 0,05 and 0,01 mg per 5ml of culture and lymphocytes were exposed to 0,5 Gy of gamma-rays.

Results. It was shown that P exhibits immunosuppressive effect on lymphocytes. Concentration of 0,01 mg per 5 ml of culture was more optimal for cytogenetic studies and provided analysis of 200-300 metaphases for each variation. Combination of P and irradiation in G1 phase results in the observing of super additive effect. Additional gamma- irradiation increased frequency of chromosome aberrations up to 3 times. G1 phase of human cells is resistant to the effect of P on the human cells and vice versa G1 is radiosensitive phase. Additional irradiation damages chromosome so that somatic cells become sensitive to P in G1 phase.

Conclusions. Test system of lymphocyte culture with the next cytogenetic analysis, used in studies of effect modification (increasing) of chemotherapeutic agents, makes it possible to model cell status in the resistant phases of the cell cycle and points preferable choice of the improvement of chemotherapy requirements.
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Possible Molecular and Cellular Action Mechanisms of Catechins Explaining the Beneficial Effects of catechins on the Development of Cancer Diseases.
AGAPIOS SACHINIDIS
Center of Physiology and Pathophysiology, Institute of Neurophysiology, Cologne, Germany.
Several epidemiological studies suggest that natural compounds like green tea flavanoids have a protective effect against a variety of cancer diseases. This preventive potential of green tea against cancer is solely attributed to the biologically active flavanoids called catechins. Epigallocatechin-3 gallate (EGCG), the major catechin mediates diverse physiological and pharmacological actions resulting in prevention and regression of several experimentally induced tumours both in vitro and in vivo. Growth factors such as the platelet derived growth factors (PDGF) and vascular endothelial growth factors (VEGF) transduce their mitogenic signals through the activation of tyrosine kinase receptors (RTKs). In this review, the latest in vitro findings from my laboratory are presented that contribute to the elucidation of the cellular mechanisms through which these catechins exert their anti-carcinogenic effects. Our findings suggest that EGCG and other catechins directly interact with PDGF and other growth factors thereby blocking them binding with their specific cognate receptors. Thus, the “trapping” of growth factors by non-receptor binding sites may represent a general principle mechanism in the modulation of growth factor activity and thereby resulting in the inhibition of proiliferative diseases. Furthermore, performing large scale Affymetrix DNA chip expression studies in HT29 colon carcinoma cells treated with EGCG, we have identified the target genes that might be of prime importance for the development of the cancer therapy in the future.
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Staining Plasmodium  falciparum Histidine Rich Protein II (Pf HRPII) for High Through Put (HTP) Discovery of Blood Stage Antimalarials.
SAHAL D, KANNAN R, KUMAR K, CHAUHAN V S
Malaria Research Laboratory, International Center for Genetic Engineering & Biotechnology, New Delhi, India.

Background: Color adds convenience to HTP screening of drugs. The malaria parasite, while digesting hemoglobin from within the human red blood cell (RBC), converts innocuous bound heme into toxic free heme. HRPs of the parasite having repetitive histidine rich sequence motifs bind multiple heme moieties and catalyze their polymerization to an inert pigment “hemozoin”. The infected RBC secretes HRPII whose concentration in secretions is an index of the degree of parasitemia. Estimation of HRPII and detection of its binding to heme have importance for screening antimalarials. We have improvised (a) a non covalent and (b) a covalent method of staining HRPs in order to have color read outs in drug screening. Methods:  Incubation of greenish heme (( max 385 nm) with HRPII confers a non-covalent red stain (( max 415 nm) to the protein. Drugs like chloroquine dissociate heme from HRPII restoring the greenish color of heme.  In a micro titer format, we have used this principle to screen known antimalarials for their relative potencies as inhibitors of heme- HRPII interaction. Robotic liquid handling was used to screen ~ 10,000 different compounds from combinatorial chemical libraries. Absorbance data (415 nm) represents the difference  (heme+HRPII+ drug)–(Heme + drug). In covalent mode, the diazotized Sulfanilic acid based Pauly’s stain was used to estimate HRPII. Results: The IC50 ((M) observed for Clotrimazole, Quinacrine, Chloroquine, Quinidine and Quinine were 34, 37, 43, 195 and 400 respectively. The corresponding figures for Primaquine, Quinalidine, amodiaquine, mefloquine and Xanthones were > 400 (M. In the covalent mode, Pauly’s stain was used to develop a sensitive and specific one step chemo detection method for HRPs. The method is akin to a western blot; it specifically detects HRPs in the presence of all the other proteins that have an average content of histidine. Conclusions: (1) The potency rank order of known antimalarials observed in the heme-HRPII screen has a good correlation with their rank order in clinical setting providing validity to the screen. (2) the method is well suited for HTP screening in robotic mode and (3) the translation of Pauly’s stain into an economic, high through put antimalarial drug discovery method appears to be a distinct possibility.
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A New Interpretation on the Intestinal Transport of Bacampicillin and Its Inhibitory Effect on P-Glycoprotein.
SAITOH H
Health Sciences University of Hokkaido, Ishikari-Tobetsu, Hokkaido, Japan.

Background: It is a general understanding that bacampicillin (BAPC) is a lipophilic prodrug of ampicillin (ABPC) to enhance passive absorption of ABPC in the intestine. Previously, we showed that poor oral bioavailability of several cephalosporins such as cefazolin (CEZ) was in part due to an energy-dependent efflux system located on the intestinal epithelial membrane. APBC was also a substrate of the efflux system. Because BAPC is converted to ABPC preferentially in the enterocytes before entering into systemic circulation, it is likely that ABPC formed is efficiently subject to secretory transport via the efflux system. Thus, there is a question if improvement of ABPC absorption by BAPC is solely attributed to increased lipophilicity. Here we will discuss a novel mechanism by which BAPC improve ABPC absorption, carrier-mediated transport of BAPC in Caco-2 cells, and its unique inhibitory effect on P-glycoprotein (P-gp). Methods: The uptake and permeation of various drugs were determined using excised rat jejunal segments in diffusion cells and Caco-2 cells grown on dishes or Transwell filters at 37°C. Drug assay was performed by HPLC methods. Results: Serosal-to-mucosal  (S to M) permeation of ABPC was almost 2-fold greater than its mucoal-to-serosal (M to S) permeation, showing secretory-oriented transport in rat intestine. When BAPC was applied, permeation of ABPC derived from BAPC was shifted to an absorptive-oriented manner. Although benzylpenicillin and amoxicillin also exhibited secretory-oriented permeation in rat intestine, their M to S permeation increased and S to M permeation decreased when they were applied with BAPC. As a result, secretory-oriented manner in their permeation disappeared almost completely. Moreover, the appearance of CEZ in the blood was significantly increased after CEZ was administered into the rat intestinal lumen with BAPC. BAPC significantly increased vinblastine uptake into Caco-2 cells. BAPC was taken up into Caco-2 cells in a saturable fashion and thiamin specifically trans-stimulated BAPC uptake. Conclusions: 1) BAPC is capable of potentially modulating various efflux systems located on the intestinal membranes, including P-gp, providing a new understanding how a prodrug can improve the absorption of its parent drug. 2) BAPC is a substrate of thiamine transporter present on Caco-2 cells.
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Expression of Suppressor of Cytokine Signaling 3 (SOCS3 ) in Bone Marrow Cells from Chronic Myelogenous Leukemia (CML) Patients associated with Cytogenetic Response to Interferon-alpha (IFN-).
SAKAI I1, TAKEUCHI K1, NARUMI H1, YASUKAWA M1, FUJITA S1

1Ehime University School of Medicine, Sigenobu, Japan.
Background: IFN- is an important therapeutic cytokine that exerts anti-tumor activity against a variety of tumor cells. CML is one of the hematological malignancies that respond well to IFN- therapy. However, the effect of IFN- therapy vary considerably among patients, and the exact mechanism underlying its selective effect in some CML patients has yet to be determined. Recently, we demonstrated that constitutive expression of SOCS3 affects the sensitivity of CML cell lines to IFN-. To investigate whether the level of SOCS3 expression in the bone marrow cells of CML patients influences their sensitivity to IFN- therapy, we retrospectively analyzed SOCS3 mRNA expression in bone marrow cells from CML patients at diagnosis and studied the correlation between SOCS3 expression and the cytogenetic response to IFN- therapy. Methods: Bone marrow cells were obtained from 23 CML patients in the chronic phase before any treatment and 10 healthy volunteers. Cytogenetic response was assessed by analyzing at lest 10 metaphase following at least 12 months of IFN- therapy, and was categorized as good (complete or major cytogenetic response) and poor (minor cytogenetic resonse or no response). The level of SOCS3 mRNA was analyzed by real-time PCR using ABI PRISM7700 sequence detection system. Glyceroaldehyde-3-phosphate dehydorogenase (GAPDH) mRNA was used as the internal standard and SOCS3/GAPDH ratio was used to compare the expression of SOCS3 mRNA. Results: The SOCS3 mRNA level in good responders was significantly lower than that in poor responders (P=0.004; Mann-Whitney U test), while the difference of BCR-ABL expression between two groups was not significant (P=0.804). Short-term culture of bone marrow cells from CML poor responder patients significantly reduced the level of SOCS3 mRNA, which was increased after treatment of IFN-. On the other hand, the level of SOCS3 mRNA in bone marrow cells from CML good responder patients was not increased after IFN- treatment in vitro. Conclusion: 1) Expression of SOCS3 mRNA is inversely associated with the sensitivity to IFN- in vivo. 2) Bone marrow cells from CML good responders lack the ability to induce SOCS3.
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CONTINUOUS VERSUS INTERMITTENT BOLUS ADMINISTRATION OF IMIPENEM IN CRITICALLY ILL PATIENTS WITH PNEUMONIA.
Sakka SG1, Glauner A1, Bulitta J2, Kinzig-Schippers M2, Sörgel F2
1Dept. of Anesthesiology and Intensive Care Medicine, Friedrich-Schiller-University, Jena, Germany

2Institute for Biomedical and Pharmaceutical Research, Nuremberg, Germany.
Background:
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Most recently, administration modus for ß-lactam antibiotics has become a matter of debate and continuous infusion has been suggested. We studied whether plasma concentrations of imipenem were sufficiently maintained using a loading dose and continuous infusion regimen, and that this regimen would be superior to a higher amount of drug given by the standard intermittent bolus regimen.

Methods:
We randomized 20 critically ill patients with ICU-acquired pneumonia to receive imipenem either 2g/24 h by continuous infusion (CON, n= 10) or bolus dosing (1g every 8 h) (BOL, n= 10). In both groups, a loading dose of 1g imipenem was administered which was followed by continuous infusion or further bolus treatment 4 h after loading. Plasma imipenem concentrations were measured at baseline, 4, 10, 16, 22, 46 and 70 h. Arterial blood samples were taken immediately prior to begin of the continuous regimen and before each respective bolus administration. 

Results:
All values are mean ± standard deviation. Patients’ age (62±16 vs. 59±16 years), SAPS II score (43±12 vs. 44±14) and renal function (creatinine clearance, 128±35 vs. 122±33 mL/min) were comparable between both groups. After 4 and 10 h, plasma imipenem concentrations were similar in both groups. However, mean imipenem plasma trough concentrations at the following time points (16, 22, 46, and 70 h) were significantly higher in CON than BOL (Figure 1). For comparison, at 16, 22, 46 and 70 h, all patients in CON had concentrations of >2 µg/mL (MIC50% for Pseudomonas aeruginosa) while this was only achieved in three of ten patients in BOL.

Conclusion:

Continuous imipenem infusion administered as 2g over 24 h guarantees more sufficient plasma concentrations when compared to a standard regimen (1g every 8 h) which is associated with insufficient trough concentrations. These data suggest that continuous infusion is advantageous and its benefit should therefore be investigated in clinical outcome studies.



Background: Generally, it has been believed that 2-PAM as an ionic compound cannot penetrate the central nervous system because the blood-brain barrier (BBB) is the most impenetrable lipoidal barrier. However, arguments persist about whether or not 2-PAM penetrates the BBB, and research sufficient to settle the matter has not been done. A microdialysis technique would offer conclusive evidence of 2-PAM’s penetration of the BBB. 

Methods: The in vivo rat brain microdialysis technique with HPLC/UV was used to determine whether or not 2-PAM penetrated the BBB. After 2-PAM (10, 50, 100 mg/kg) was administered intravenously, the dialysate was collected for 3 h at 1-h intervals. Each dialysate sample was directly injected into an HPLC apparatus to determine 2-PAM levels. The manner of the BBB penetration and the neural uptake of 2-PAM were also examined. We also tested whether or not some synthesized PAM analogues having AChE reactivation activity could go through the BBB as new antidote.

Results: After intravenous injection of 2-PAM, it appeared dose-dependently in the dialysate; the striatal extracellular / blood concentration ratio at 1 h after 50 mg/kg dosage was 0.093±0.053 (mean±SEM). Although the manner by which 2-PAM penetrated the BBB was unclear, the neural uptake of 2-PAM was Na+-dependent. In synthesized PAM analogues, 4-PAM homologues (C8, C10) and alkylbenzyl 2-PAM homologues (benzyl, 4-tert-butylbenzyl) proved fatal to rats instantly after 10 mg/kg dosage. Diacetylmonoxime (DAM) penetrated the BBB; the striatal extracellular concentration of DAM for 1 h after 50 mg/kg intravenous injection was 373.76±12.64 nm/ml (that of 2-PAM was 2.83±0.26 nmol/ml).

	Conclusions: 1) 2-PAM clearly penetrated the BBB, and it was transported into striatal neural cells in a Na+-dependent manner. 2) The mean BBB penetration by 2-PAM was approximately 10%. Actually, the ratio of brain extracellular concentration to the blood concentration of 2-PAM would be lower after organophosphate poisoning, because 2-PAM is used for reactivation of inhibited cholinesterase in blood before BBB penetration. 4) 4-PAM homologues and alkylbenzyl 2-PAM homologues, which we had expected to penetrate the BBB, showed very severe toxicity. 4) DAM easily penetrated the BBB. Further investigation of DAM is required.
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Review of Anti-infective Agents of Medicinal Mushrooms.
Mohammad- Fata Moradalia, Hossien Mostafavi b, Shirin. Ghodsa and Ali Salahic
aPlant Protection Dept., Faculty of Agriculture, Tehran University, Karaj, Iran, bNational Research Center of Genetic Engineering and Biotechnology, Tehran, Iran, cResearch Institute of Forests & Rangelands.

The mushrooms (Mycromycetes) form great portion of Basidiomycetes and Acsomycetes phyla of fungi Kingdom. Some of them were regarded for treatment of several diseases since long time ago by kind. In China, a published Fungi Pharmacopeia drawn from ancient knowledge at least 2000 years old describes more than 100 species of mushrooms used by practitioners of traditional Chinese medicine. Even today they are widely used and following new discoveries and developments. The medicinal value of fungi has gained great international significance since 1929, when antibiotics had been found from Penicillium. The dominant categories of fungi presenting antiinfectives belong to imperfect fungi, Basidiomycetes and Ascomycetes. With discovering of numerous antiinfectives from mushrooms, the scientists more regarded to it. Thus, today mushrooms are distinguished as important natural resources of antiinfective agents. They possess anti-viral, anti-bacterial, anti-fungi and anti-protozoa properties. Terpenes, sterols, fatty acids, proteins, polysaccharides, lectins, nucleotides and their derivatives were gained from these fungi and they are bioactive compounds. Ganoderma spp., Lentinus edodes, Fomitopsis pinicola, Coriolus versicolor, stereum hirsutum are of important medicinal mushrooms that they have different antiinfective properties. From the antiviral property can point to anti-HIV, anti-hepatitis and anti-herpes and antibacterial activities discover for many of them. Aurantiogliocladin, Marasmic acid, Illudin M and Cordycepin have been isolated from Lentinus degener, Marasmius congenus, Clitocybe illudens and Cordyceps militaris respectively and triterpenoid antibiotic, Eburicoic acid has been isolated Fomes officinalis, Lentinus dactyloides, Polyporus anthracophilus, P. hispidus, Laetiporus sulphureus and Poria cocos mushrooms. On the other hand, these compounds lack side effects and problem of drug resistance contrary to synthesized antibiotics. Also, many of these mushrooms were tested against Ehrlich carcinoma and sarcoma 180 and have inhibited from their growth. In this study we reviewed and investigated the antiinfective mushrooms and their effective compounds.
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Promotion of targeted anticancer apoptosis: a natural “magic bullet”.
SALGANIK RI, ALBRIGHT CD, VAN DYKE TA
The University of North Carolina, Chapel Hill, NC, USA.

Apoptosis kills selectively cancerous, virus-infected and other abnormal cells leaving intact healthy tissues. A sophisticated cascade of proteins and other factors mediates apoptosis. Among mediators of apoptosis reactive oxygen species (ROS) play an essential role. Antioxidants such as N-acetylcysteine or antioxidant vitamins suppress apoptosis by scavenging ROS. We implied `that temporary removal of antioxidants from the diet might save ROS and raise accumulation of these entities only in cancer cells because of low activity of antioxidant enzymes in these cells. Such intervention could kill by apoptosis selectively cancer cells acting as a natural “magic bullet”. Our experiments support this hypothesis. Transgenic mice developing brain tumors were fed diet depleted of antioxidants. As a consequence, concentration of ROS significantly rose selectively in cancer cells. It resulted in a dramatic increase of a number of apoptotic cells in tumors and greatly decreased the tumor volume. Cells in normal tissues remained safe. Similar experiments were performed on transgenic mice developing mammary tumors. Removal of dietary antioxidants promoted apoptosis in mammary tumors, suppressed mitosis and tumor size and, what is especially important, sharply decreased deadly metastases. Antioxidant-depleted diet induced transcription of silenced metastasis suppressor genes what is supposedly the main cause of the observed removal of metastasis. This result is particularly important since metastases are resistant to drugs, and being untreatable, are the main causes of the deaths of cancer patients. Antioxidant-depleted diet increased anticancer effect of drugs. The protein encoded by p53 gene is an essential trigger of apoptosis. Most anticancer drugs induce apoptosis through p53-dependent pathway that acts upstream of ROS. Mutations of p53 gene occur in 50% of cancers and make tumors resistant to apoptosis and, accordingly, to chemotherapeutics. We have found that ROS do not induce p53 protein, perform apoptosis in response to drugs and kill cancer cells in p53-independent manner. The suggested approach opens way to treatment of tumors resistant to anticancer drugs despite mutations inactivating p53 gene.
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Selective Myeloid Cell Purging as a Novel Adjunct to Interferon-+Ribavirin Combination Therapy in Patients with High Plasma HCV Viraemia Resistant to Interferon: An Enhanced Immune Function Against HVC.
Saniabadi AR1, Sawada K2, Hirata I1, Fukunaga K.3
1Japan Immunoresearch Laboratories; 2Fujimoto Hospital Medicine; 3Hyogo College of Medicine, Japan.
Background: Efficacy of interferon-2b+Ribavirin (IFN/RBV) combination in patients with high plasma hepatitis C virus (HCV) is poor. Dysregulated CD4+/CD8+ T cells function is believed to be a factor in both impaired cell mediated immunity against HCV and HCV resistance to IFN. Preliminary studies in patients with inflammatory disorders and patients with HIV infection have shown selective granulocyte and monocyte purging (Adacolumn) can deplete infected leucocytes (extra-hepatic HCV reservoirs) and also was associated with intriguing immunomodulation, generation of complement opsonins and increased CD4+ T cells. This study investigated the efficacy of Adacolumn as an adjunct to IFN/RBV therapy.

Methods:  Fifteen patients, 12 had high plasma HCV viraemia in spite of ani-HCV therapy (IFN resistant HCV) while 3 were IFN naïve. Further, 11 patients had HCV genotype 1b (most resistant to IFN) and 4 had genotype 2a. Plasma HCV-RNA was 728.3kIU/mL, range 105-2200 kIU/mL. Plasma alanine aminotransferase (ALT, a marker of liver damage) was 107.5U/L, range 45-373 IU/L. Adacolumn procedure was performed for 60 minutes at one session/day over 5 consecutive days. Adacolumn contains specially designed cellulose acetate beads as adsorptive carriers for myeloid cells (FcR and complement receptors bearing leucocytes). IFN/RBV was started immediately after the last Adacolumn session. Daily 6 million units of IFN for 4 weeks and then 3 time/week for 20 weeks +RBV (600-800 mg/patient/day) were given and followed for another 24 weeks.

Results:  During each Adacolumn session, there was a transient fall of up to 55% in plasma HCV-RNA, indicating that part of the HCV load was eliminated during Adacolumn procedure. Tests on blood from the column outflow showed striking increases in complement activation fragments which could have contributed to the initial reduction of HCV with additional contribution from adsorption of HCV harbouring leucocytes to the carriers. Similarly, myeloid cell purging was associated with a significant down-modulation of tissue necrosis factor- and interleukin-8 produced by leucocytes. In responder patients, plasma HCV-RNA became negative within one week of introducing IFN/RBV, ALT normalized within 3 weeks and by week 11, plasma HCV-RNA became negative in 12 of 15 patients.

conclusions: This new therapeutic intervention with Adacolumn for the eradication of HCV is a natural process that appears to promote immune function against HCV in addition to depleting infected leucocytes. Therefore, the enhanced efficacy of IFN/RBV combination therapy might be attributed to a more efficient CD4+/CD8+ T cells functions and generation of complement opsonins. A renewed IFN signalling towards HCV is suggested.
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SHOULD WE THINK FUNGUS INPRIVATE 
 POLYSYMPTO​MATIC PATIENTS? A randomised, double-blind trial with nystatin versus placebo in general practice.
Santelmann H, Lærum E, Rønnevig J and Fagertun HE
Institutt for Allmennmedisin og Samfunnsmedisin, Universitet i Oslo, Norge.
Background

It is generally recognised by primary care physicians that about half of the medical evaluations of outpatient polysymptomatic patients fail to discover a specific causative disease. The patients may complain of chronic fatigue, poor concentration, impaired memory, respiratory tract symptoms, gastrointestinal distress, pains in muscles and joints, skin problems, recurrent infections, etc.. All too often the patient is dismissed with a diagnosis of “stress”, “psychosomatic symptoms” or an assurance that “there is nothing physically wrong”. A number of these patients have reported a marked improvement in their symptoms when anti-fungal drugs were administered to treat a fungal infection. Hypersensitivity to fungus proteins and mycotoxins have been proposed as the possible cause of their unexplained symptoms. We coined the term “Fungus-Related Disease” (FRD) for this condition which showed an unexpected response to anti-fungal treatment. 

Aims

We conducted several pilot studies, looking at different diagnostic tools in order to identify the responders to an anti-fungal treatment and did a 4-week study to determine whether the anti-fungal agent Nystatin, administered orally to patients with presumed FRD, was superior to placebo as assessed by a change in overall symptom score, of specific symptoms from baseline and to evaluate the influence of diet on the outcome.

Design

The study was carried out as a double-blind, randomised placebo-controlled, multi-centre trial with block-design and diet as block factor. The patients (120) were randomly assigned to receive either Nystatin or placebo [1].

Methods  

The study took place at an urban (Oslo) and a suburban (Mandal) centre. Volunteers (1620) were recruited by advertisements in the press from all parts of Norway.  FRD was verified in 120 persons by using the questionnaire FRDQ-7. (This questionnaire was previously developed by discriminate analysis to identify responders to Nystatin and/or anti-fungal diet in an open study based on a historic group of 380 patients.) At the onset of the study the patients were free to select either their regular diet or a sugar- and yeast free diet, which resulted in four different subgroups: Nystatin+diet (ND=18); Nystatin (N=41); placebo+diet (PD=31); placebo (P=30).

Results 

The difference between the nystatin groups (ND+N) and the placebo groups (PD+P) was statistically significant (P<0.003). The overall symptom scores were significantly reduced (P<0.0001) in each of the three active-treatment groups (N,ND,PD) while no changes were detected in the placebo group (P) (P=0.83). The benefit of diet was significant within both the Nystatin (ND>N) and the placebo groups (PD>P).

Conclusions

Nystatin is superior to placebo in reducing localised and systemic symptoms in individuals with presumed fungus hypersensitivity as selected by a 7-item questionnaire. This superiority is probably enhanced even further by a sugar- and yeast free diet.
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Comparative studies on pulse and continuous oral norfloxacin treatment in broilers and turkeys.
Géza Sárközy
Department of Pharmacology and Toxicology, Faculty of Veterinary Science, Szent István University, Budapest, Hungary.

INTRODUCTION: Norfloxacin is a third generation fluoroquinolone that was first introduced for treating urinary tract infections in humans. Later it became popular in the veterinary medicine as well and so it was approved for use in poultry in 1990. The most attractive characteristics of norfloxacin are good absorption when given orally, and maintenance of effective serum and tissue levels against a broad range of pathogens causing systemic infections. Post-antibiotic effects (decreased or abnormal growth of bacteria after exposure to an antibacterial agent: PAE) lasting 4-8 hours have been seen in a number of strains after the administration of the fluoroquinolones. The PAE is associated with decreased adherence to cells as part of the phenomenon. Concentrations as low as 1000 fold less than the MIC have been shown to decrease adherence of Staphylococcus aureus bacteria to buccal cells even though the PAE is concentration dependent. Current expectations are that Cmax (maximal plasma concentration) will be more closely related to reducing resistance and a 2-3 fold Cmax/MIC (minimum inhibitory concentration) ratio is sufficient for optimal antimicrobial action. A pulse-dose regimen of fluoroquinolones has been suggested and widely used with the aim of achieving high peak concentrations and exploiting the post-antimicrobial effect. BACKGROUND: Colibacillosis, caused by Escherichia coli (E. coli), is a bacterial infection in chickens and turkeys may result in septicaemia, respiratory tract infections, pericarditis, peritonitis and airsacculitis. E. coli may also be associated with other agents, such as infectious bronchitis virus (IBV), Newcastle disease virus (NDV) including vaccine strains, Mycoplasma spp., Pasteurella spp., causing the respiratory disease complex. Although this disease is related with a number of pathogens, infection with E. coli is of particular concern because it commonly progresses to a more generalized condition associated with high mortality and condemnation losses at processing. Avian cholera (fowl cholera) caused by the Gram-negative, nonmotile, coccobacillary bacterium Pasteurella multocida, has been known to occur in a variety of wild and domestic birds and cause major economic losses in the poultry industry. Death results primarily from peracute and acute septicemia and less frequently from the chronic and localized form of the disease. Most reported outbreaks of fowl cholera affected chickens, turkeys, ducks and geese but Pasteurella multocida has also been known to cause devastating outbreaks in free-living waterfowl. The wide range of avian hosts in which fowl cholera has been reported suggests that all species of birds are susceptible. The most sensitive are young mature turkeys; but all ages are highly susceptible. The lack of information on the pharmacokinetics of continuous- and pulse dosing treatment and the unproven hypotheses in the veterinary situation that he AUIC is closely related to efficacy, together with the high importance of the poultry pathogen Escherichia coli and Pasteurella multocida infections, led us to compare the pharmacokinetic properties and efficacy of pulse dosing oral norfloxacin treatment with that of an established medication of continuous dosing, in broiler chickens and turkeys. 

Aims of the studIES: The principal application of norfloxacin has been for gastrointestinal and respiratory infections. While pharmacokinetic evaluation of norfloxacin has been carried out in normal chickens, after extensive literature searches there is a lack of information on the clinical use of norfloxacin in chickens and turkeys in the treatment of fowl cholera and Escherichia coli infection and its pharmacokinetic and pharmacodynamic interrelationship during disease. We planned to develop an insight into the pharmacodynamics of outcome for the treatment of infections with the fluoroquinolones.
The questions that have been studied are:

· Implementation and development of a Pasteurella multocida and Escherichia coli infection model that is steadily functional for evaluating the efficacy of antimicrobial medication.

· Characterization of the efficacy of pulse- and continuous dosing oral norfloxacin treatment in the control of induced pasteurellosis and colibacillosis in broiler chickens and turkeys.

· Obtaining information about the general pharmacokinetic features of norfloxacin to determine the properties of pulse- and continuous oral administration in chickens and turkeys.

Investigation of pharmacodynamics to establish optimal therapeutic dose and dose interval as well as determine the usefulness of pulse and continuous oral administration in chickens and turkeys. Optimizing one or both of these ratios may ultimately reduce the likelihood that microbial flora will develop resistance

RESULTs: As with many other agents, there is considerable confusion over the most appropriate way to administer this drug in order to obtain optimal outcome for both high and/or low pathogenicity infections in poultry. A regimen of large doses (resulting in high AUC and Cmax) given infrequent intervals, such as pulse dosing (thus relying on the PAE) has been suggested to be more efficacious in terms of bacterial killing, eradication time, and reducing the selection of resistant bacteria. This suggestion, together with the importance of Pasteurella multocida and Escherichia coli as a poultry pathogen, led us to compare the pharmacokinetic properties and efficacy of pulse dosing oral norfloxacin treatment with that of an established medication of continuous dosing in broiler chickens and turkeys. The efficacy of artificial infection model relies on the virulence and the challenge dose of utilized bacteria. In our studies we were able to successfully develop a reliable method for both Pasteurella multocida and Escherichia coli infection that made possible to answer the basic questions. Treatment of Pasteurella multocida infection Norfloxacin administered at 100 mg/L, continuous dosing was as efficacious as norfloxacin administered at 15 mg/kg pulse dosing in chickens. There was no difference in daily weight gain, slight variation in mortality, but well characterized alteration in postmortem scores, daily clinical scores and recovery of bacteria. It should be considered that the inoculum was approximately 80 CFU X-73 (A:1), close to its LD50 (19.6 CFU) value. In turkeys, where 15 fold (approximately 70 CFU P-1059 (A:3)) of the LD50 (4.67 CFU) was used, significant alteration in all examined parameters was observed, except average daily weight gain, between the two different treatment schedule. We can proclaim that continuous dosing in chickens and pulse dosing in turkeys were significantly more valuable in treating Pasteurella multocida infection in the present study. These results were exactly the opposite as was expected by the pharmacokinetic properties described in the literature. Some literature review indicated that even with an 8 hour lasting PAE the fluoroquinolone treatment gives better result using as pulse-dose medication in drinking water, while others showed that severe bacterial infections are better treated with high dosages of antimicrobials. These results confirm our findings that low volume bacterial infection, 4 fold over the LD50, improves with continuous dosing, while severe bacterial infection, 15 fold over the LD50, advances better following a pulse dosing schedule. Treatment of Escherichia coli infection

The E. coli model used in the chick-inoculation experiment produced 40% mortality and 1.77±1.27 daily clinical score (60% morbidity) in infected, non-medicated birds. These levels compare favorably to the 5% mortality and up to 50% morbidity suggested by different authors as being typical for colibacillosis in the field. In the present study, both treatment procedures effectively reduced the experimental colibacillosis in chickens. Norfloxacin administered at 15 mg/kg pulse dosing was more efficacious then norfloxacin administered at 100 mg/L, continuous dosing in chickens. There was no variation in daily weight gain and mortality, but well characterized alteration in daily clinical scores, postmortem scores for the benefit of pulse dosing. The results obtained in this study coincide with the conclusion from the pharmacokinetic properties described in the literature. These differences can be explained if we assume that low-level bacterial infection gives better recovery with continuous dosing, while severe bacterial infection shows better improvement following pulse-dosing schedule. Pharmacokinetic properties The plasma norfloxacin concentrations increased slowly during continuous dosing and reached the MIC for the most Gram-negative pathogen bacteria by 12 h in chickens and 18 h in turkeys. The mean steady-state plasma concentration was also attained in 36 h. It remained approximately at the same plasma concentration level both in chickens and turkeys (776.67±33.23 ng/ml in chickens and 682.50±28.55 ng/ml in turkeys) during the whole treatment period. Pulse dosing produced half the steady-state concentration (365.32±39.31 ng/ml in chickens and 306.03±32.26 ng/ml in turkeys) as it was obtained after continuous dosing. After pulse dosing the plasma norfloxacin concentrations increased rapidly and significantly exceeded the MIC at 2 h in both chickens and turkeys and remained above for 8 h in chickens and 6 h in turkeys. Data of the daily pulse dosing suggested that every administration of the drug corresponds to a single, daily repeated bolus administration. However pulse dosing achieved higher plasma concentration more readily then continuous dosing. CONCLUSIONS: Fluoroquinolones show concentration-dependent killing in vitro, and animal models have demonstrated that the principal predictors of in vivo killing are the 24-hour AUIC (AUC/MIC) and the Cmax/MIC ratio. The AUIC appears to be important for killing, whereas the Cmax/MIC ratio is important to prevent the selection of resistance mutants during treatment. During in vivo studies, bacteriostasis was achieved with an AUIC of around 35, while in a variety of animal models mortality is completely prevented once the ratio reached 100. However, prevailing ideas are that Cmax, over 2-3 times the MIC, is more closely related to reducing resistance. In our studies the Cmax exceeded the MIC over 5-10 times for the strains used and the AUIC was over 100, however substantial differences were obtained between the dosing schedules. Our findings support the view that low pathogenicity bacterial infection gives better recovery with continuous dosing, while severe bacterial infection shows improving effect following pulse dosing schedule. It can be concluded that regimens of continuous dosing at 100 mg/L or pulse dosing medication at 15 mg/kg may be used when administering norfloxacin in herd situations, however, we recommend to treat bacterial infections of either high or low pathogenicity starting with pulse dosing for 4 hours and then maintaining continuous oral medication for 3-5 consecutive days. Nevertheless manufacturers recommend using fluoroquinolones such as norfloxacin in a pulse-dosing manner throughout the whole treatment period. Our recommended method of administration should help in preventing both the severe and less serious bacterial infections and could prevent the emergence of resistance against the fluoroquinolones.

Fluoroquinolones are one of the most useful classes of antimicrobial agents used in human and animal medicine today, both because of their spectrum and their physicochemical properties. As such, their popularity in clinical situations is increasing.Recently, however, concerns have been raised over the possible emergence of quinolone-resistant strains and the effects on the environment if such drugs are overused. At present it appears that, physicians and veterinarians can prolong their usefulness for many years if they use appropriate clinical judgment and proper dosing principles as they prescribe and administer these drugs to patients.

If used in a well-controlled manner, quinolones will contribute greatly to stock farming management, without adversely influencing human chemotherapy.
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A Possible Treatment for Oral Candidosis or Pressure Sores, Using Anti-inflammatory Naphthoquinone derivatives with Antifungal Activity Isolated from Lithospermum erythrorhizon.
SASAKI K1, Abe H2, Yoshizaki F1
1Tohoku Pharmaceutical University, Sendai, Japan; 2Senseki Hospital, Miyagi, Japan.

Background: Naphthoquinone derivatives (NPQs), which are ingredients of Lithospermum erythrorhizon(LE; Boraginaceae) seems to be a notable compounds for anti-inflammatory agents with antifungal activity. In vitro antifungal activity and the clinical cases of recovering from serious oral candidosis and/or pressure sores by domestic ointment containing these NPQs were investigated. Methods: Four NPQs (shikonin, acethylshikonin, deoxyshikonin, and β-hydroxyisovalerylshikonin) were isolated from CHCl3 extract of LE by chromatographic methods. 2×103 cells/ml of Candida albicans, C.glabrata, C. krusei, Saccharomyces cerevisiae were used to assess antifungal activity. Four patients bearing oral candidosis or pressure sore were treated with the domestic ointment preparing mainly by white petrolatum containing NPQs (at least 10 to 100 folds of each effective concentration for fungal pathogens determined by HPLC), three times a day for two weeks or one month. Results: Shikonin was found to have a four-fold stronger than fluconazole against C. krusei (MIC; 4μg/ml), and three-fold (MIC; 2 μg/ml) stronger against S. cerevisiae. Clinical cases: 1) for oral candidosis; a man aged 74 with cerebral hemorrhage. The oral sore had diagnosed and candida genera had been detected from an oral mucous membrane and/or ulcer tissue by cultivation test. Therapy with that ointment about 15g/day for two weeks was clinically successful. The oral candidosis was gradually vanished after 3days treatment disappearing completely at the end of the period. 2) For pressure sore; a woman aged 80 with subarachnoid hemorrhage. The same ointment-therapy for one month was applied for pressure sores surrounding sacral bone. The pressure sores were gradually vanished after two-weeks treatment disappearing completely at the end of the period. Conclusions: NPQs of LE were found to have not only potent antifungal agents against several fungal pathogens, but also might be a useful medicine for inflammation with antifungal activity. It could be applicable for canker sores, oral candidosis and pressure sores following the fungal infection in a compromised host with an opportunistic infection, which does not allow use of steroidal anti-inflammatory drugs.
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The crude latex of Crown-of-Thorns (Euphorbia milii var. hislopii) as a potent plant molluscicide and a promising alternative to schistosomiasis control: a Review of Laboratory and Field Studies in Brazil.
SCHALL VT

Centro de Pesquisas René Rachou - Fiocruz, Av. Augusto de Lima, 1715, Barro Preto, 30190-002, Belo Horizonte, MG, Brasil.

Studies on plants with molluscicidal activity have been carried out since the 1930s aimed to control Schistosoma mansoni intermediate hosts. Such studies are motivated by the high costs of synthetic molluscicides,  the operational difficulties of transportation and application and their side effects reported in literature such as the lethal action on non target organisms.  

The molluscicidal activity of E. milli var. hislopii was firstly demonstrated by Vasconcellos & Schall (1986), who showed the lethal action for Biomphalaria glabrata and B. tenagophila under laboratory conditions. Other studies demonstrated the lethal action of the latex on B. glabrata, B. tenagophila, B. straminea (snail hosts of S. mansoni in Brazil), B. pfeifferi (intermediate host of S. mansoni in Africa) and  Bulinus sp. (snail host of S. haematobium in Africa). In these studies  LD90  values ranged from 0.13 to 4.0 ppm, depending on the species tested.

The phytochemical fractionation of the latex revealed eight substances derived from the active fraction. One of them, milliamine L, was lethal (LD90) for snails at a concentration of  0.01 ppm 

Extensive toxicological testing indicated that the recommended field dosage is not harmful to non target organisms. The molluscicidal activity of the natural latex remained unchanged after storage for 124 days in a closed assay tube at room temperature and for 736 days in a closed bottle (lyophilised latex) in a refrigerator at 10-12 (C. Field tests with the natural latex in lentic and lotic environments killed 100% of B. glabrata and B. tenagophila at concentrations of 5 and 12 ppm, respectively. Two applications with a two week interval of aqueous solution E. milli latex at 5 ppm in a stream from endemic rural area in Brazil, resulted in complete disappearance of B. glabrata. Snails did not reappear until the 14th month after the applications. In the control stream, without treatment, the snails were found during all months. 

Considering the advantages of the latex such as its low toxicity to other aquatic animals and its photobiodegradability, as well as the simple method of application, this natural product is promising  as an effective  molluscicide and can be very useful in schistosomiasis control.
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Cytoskeletal Targets for the Development of Vaccines in Apicomplexan Parasites.
SCHATTEN H1
1Department of Veterinary Pathobiology, University of Missouri-Columbia, Columbia, MO, USA.
Background: The protozoan parasite Toxoplasma gondii represents a large group of harmful apicomplexan parasites that includes Plasmodium falciparum, the pathogen for malaria. Common to all Apicomplexans is an unconventional cytoskeletal system that is crucial for parasite survival. The parasite’s cytoskeletal system differs in many aspects from that in well-studied mammalian systems and presents itself as a most suitable target for the development of vaccines. We have developed new methods to fully characterize the complex and unusual cytoskeletal network during gliding and twisting motility, host cell invasion and parasite cell division with the goal to identify cytoskeletal targets for the development of vaccines. 

Methods: We have employed two methods using high resolution scanning electron microscopy (HRSEM). The first method utilized membrane-lysed cytoskeleton-stabilized parasite cells which allows direct imaging of cytoskeletal structures underneath the plasma membrane.  The second method is based on removing Epon from thick-sectioned material and viewing sectioned material with HRSEM. Our studies were performed on parasites before and after invasion into primary human foreskin fibroblast (HFF) cells.

Results: Our new approaches have allowed us for the first time to visualize 7-nm actin-sized filaments below the plasma membrane. Three-dimensional imaging reveals a complex meshwork of interconnected fibers that include microtubules (20nm diameter), intermediate-sized filaments (10nm diameter), actin-like filaments (7nm diameter) and their interactions with the parasite’s plasma membrane. We are now generating monoclonal antibodies against cytoskeletal components in the parasite to identify specific cytoskeletal proteins that differ from mammalian host cells. 

Conclusions: We have shown a complex and unconventional cytoskeletal network that is used by apicomplexan parasites for invasion and proliferation in host cells. Previous biochemical information combined with information obtained in our studies will contribute new knowledge to allow the development of vaccines for protection against diseases such as malaria, cryptosporidiosis, coccidiosis, and toxoplasmosis. 
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Destruction of Human Breast Cancer Cells by Tumor-targeted Salmonella typhimurium.
SCHATTEN H1, FEA, A1 and EISENSTARK, A1
1Dept. of Veterinary Pathobiology, Univ. of Missouri-Columbia, Columbia, MO, USA, 2Cancer Research Center, Columbia, MO, USA.

Background: Recently, it has been shown that genetically modified Salmonella typhimurium preferentially replicate within solid tumors (1000:1 compared to non-cancerous tissue) without causing septic shock that is typically associated with wild-type S. typhimurium infections. Further experiments have shown that S. typhimurium infection in combination with radiation is even more effective suggesting that two modes of treatment target different subpopulations of tumor cells. In our efforts to target breast tumor growth we investigated possible mechanisms by which S. typhimurium interacts with MCF-7 breast cancer cells with the goal to exploit these mechanisms for further cancer cell destruction to increase the therapeutic efficiency. 

Methods: S. typhimurium -infected MCF-7 human breast cancer cells were fixed with 3.7% paraformaldehyde and processed for fluorescence and immunofluorescence microscopy using rhodamine-phalloidin (5μg/ml) to stain microfilaments and FITC-conjugated anti-tubulin antibody (5μg/ml) to stain microtubules. Cells were analyzed with confocal microscopy.

Results: Our results show that the bacteria attach tightly to the MCF-7 cell surface while apparently interfering with the actin cytoskeleton. Rhodamine-phalloidin staining is remarkably absent in the areas where bacteria attach suggesting that microfilaments have been affected by S. typhimurium. The microtubule cytoskeleton was not affected at 20 and 30 minutes after infection. 

Conclusions: Our data reveal that 1. S. typhimurium effectively interacts with MCF-7 breast cancer cells and 2. S. typhimurium has the potential to be used as drug delivery system to destroy the microtubule system in proliferating cancer cells which would be more specific and effective than less targeted administration with the commonly used microtubule drug taxol. The Salmonella cytoskeleton will not be affected since bacteria use a cytoskeleton system for bacterial functions that differs from that in mammalian cells.
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Human Microdialysis: Urea as an Endogenous Reference Compound to Determine Relative Recovery of Drugs.

Schwalbe O1,2, Buerger C1, Plock N1, Scheerans C1, Kloft C1
1Freie Universitaet Berlin, Institute of Pharmacy, Berlin, Germany; 2Universitaet Bonn, Bonn, Germany.

Background: During in vivo microdialysis studies time-consuming and laborious bedside calibration methods, e.g. retrodialysis, have to be performed. To reduce the burden on the patient it would be desirable to establish a reliable, time-saving calibration technique to obtain the in vivo recovery describing the relative drug transfer across the membrane of the microdialysis probe.

The performed study aimed to evaluate and validate the use of urea as an endogenous reference compound to determine relative in vivo recovery of anti-infectives, e.g. linezolid. Linezolid is the first member of a new antibiotic class, the oxazolidinones.

Methods: In order to meet the special requirements imposed by microdialysis to measure urea concentrations in very small sample volumes (~10 µL) a photometric assay in 96 well microtiter plates was established based on the method of Berthelot. Subsequently, concentration- and flow rate-dependence were evaluated in vitro to determine the relative recovery of urea. Finally, urea and linezolid concentrations in human microdialysis samples were measured.

Results: The developed assay was validated according to international standards. Furthermore, compatibility of the assay with linezolid and other drugs was shown. Relative in vitro recovery was found to be independent from concentration and dependent on flow rate. Subsequently, relative in vivo recovery of urea was correlated with relative in vivo recovery of linezolid obtained by the traditional retrodialysis method. The mean ratio between the relative recoveries of linezolid and urea in vivo was 0.6 s.c. (CV 33.4%, n = 48) and 0.7 i.m. (CV 18.8%, n = 40) in healthy volunteers respectively. In critically ill patients this ratio was 0.7 in both tissues (s.c.: CV 32.8%, n = 18, i.m.: CV 22.1%, n = 17). In addition, the ratio did not show any dependence on clock time, study day or study population. 

Conclusions: Successful calibration of the urea reference technique without the need to use in vitro data will further promote the application of microdialysis in clinical studies especially with critically ill patients, as it reduces the imposed burden to a minimum.
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Pharmacokinetics and efficacy of old and new antifungal agents for the treatment of endogenous endophthalmitis.
SCHELENZ S
Norfolk & Norwich University Hospital, Norwich, United Kingdom.

Background: Endogenous endophthalmitis occurs as a direct result of blood borne opportunistic fungi crossing the blood-ocular barrier at the choroid/retina interface. Fungal pathogens account for more than 39% of endogenous endophthalmitis cases. Candidaemia due to intravascular devices, abdominal surgery and use of broad spectrum antibiotics predisposes to the development of Candida endophthalmitis. Severe immunosuppression as a result of corticosteroid- or chemotherapy increases the possibility of endogenous fungal endophthalmitis with filamentous fungi especially Aspergillus species. The management of such infections is difficult and invasive fungal infections, particularly mould infections, carry a high mortality of up to 70-100%. The pharmacokinetics and efficacy of old and new antifungal agents for the treatment of endogenous fungal endophthalmitis is reviewed.

Methods: This study is based on a systematic MEDLINE search (key words: fungal endophthalmitis, endogenous, treatment) supplemented by information from individual cases and information from the pharmaceutical industry.

Results: The choice of anti-fungal agents depends on the agents ability to penetrate the inner eye and the sensitivity of the causative fungus. A number of antifungal agents have been identified and reviewed for the treatment of endogenous fungal endophthalmitis. These include new and old azoles, amphotericin B formulations, 5-flucytosine and echinocandins. Animal studies and clinical case reports demonstrate differences in efficacy between various drugs, which may reflect their diverse ability to cross the blood-ocular barrier.  The new generation of triazoles show particularly good blood-ocular penetration into the inner eye whilst demonstrating low minimal inhibitory concentrations to a large number of fungal pathogens and theoretically should perform well in vivo-results are awaited.

Conclusion: The traditional treatment of endogenous fungal endophthalmitis has been a combination of amphotericin B and vitrectomy. However, the new generation of triazole antifungal agents such as voriconazole and posaconazole could prove useful in the management of endogenous endophthalmitis.
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Increasing tissue and cell penetration of therapeutic DNA by electrotransfer.
SCHERMAN D., BIGEY P, BLOQUEL C, TROLLET C A
Laboratoire de Pharmacologie Chimique et Génétique, Faculté de Pharmacie Paris.
We will present recent results obtained in our laboratory on the use of electrotransfer to enhance plasmid DNA tissue and cell  penetration by in vivo electrotransfer. In vivo electrotransfer is a physical method of gene delivery in various tissues and organs, relying on the injection of a plasmid DNA followed by electric pulse delivery. The importance of the association between cell permeabilization and DNA electrophoresis for electrotransfer efficiency has been highlighted. In vivo electrotransfer is of special interest since it is the most efficient non-viral strategy of gene delivery and also because of its low cost, easiness of realization and safety. The potentiality of this technique can be further improved by optimizing plasmid biodistribution in the targeted organ, plasmid structure, and the design of the encoded protein. In particular, we found that plasmids of smaller size were electrotransferred more efficiently than large plasmids. It is also of importance to study and understand kinetic expression of the transgene, which can be very variable, depending on many factors including cellular localization of the protein, physiological activity and regulation. The most widely targeted tissue is skeletal muscle, because this strategy is not only promising for the treatment of muscle disorders, but also for the systemic secretion of therapeutic proteins. Vaccination and oncology gene therapy are also major fields of application of electrotransfer, whereas application to other organs such as liver, brain and cornea are expanding. Many published studies have shown that plasmid electrotransfer can lead to long-lasting therapeutic effects in various pathologies such as cancer, blood disorders, rheumatoid arthritis or muscle ischemia. DNA electrotransfer is also a powerful laboratory tool to study gene function in a given tissue.
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The Relative Bioavailability of Three Newly Developed Albendazole Formulations: a Randomized Cross-Over Study in Healthy Volunteers.
IM RIGTER1, HG SCHIPPER1, RP KOOPMANS1, HJM VAN KAN1, HG FRIJLINK2, PA KAGER1, HJ GUCHELAAR1
Academic Medical Center1, University of Amsterdam, The Netherlands. University of Groningen2, The Netherlands.

Background: The poor intestinal absorption of albendazole is a major determinant of bioavailability. In man, albendazole bioavailability was enhanced when combining albendazole with a fatty meal (4.5-9), praziquantel (4.5), grapefruit juice (3.2), or when administered as a soybean-oil emulsion (1.6). We studied relative albendazole bioavailability when administered as an oil/surfactant suspension, a cyclodextrin solution and as a macrogol suppository.

Methods: In a single dose randomized cross-over study in ten healthy volunteers, plasma concentrations of albendazole sulfoxide (ABZSX), the active metabolite of albendazole, were measured following administration of albendazole given as a tablet, a suspension with arachis oil and polysorbate 80, a hydroxypropyl-β-cyclodextrin solution and as a macrogol suppository.

Results: In comparison to tablets, maximum ABZSX concentration (Cmax) was enhanced 4.8-fold by the arachis oil/polysorbate 80 suspension (from 0.30 ± 0.14 mg/L to 1.43 ± 0.47 mg/L; mean ± SD; p = 0.002) and 9.2-fold by the cyclodextrin solution (from 0.30 ± 0.14 mg/L to 2.77 ± 0.86 mg/L; p = 0.002). The relative bioavailability of the suspension, calculated as the area under the concentration-time curve from 0 to infinity (AUC0-∞) was 4.3- fold higher and that of the cyclodextrin solution 9.7-fold. No plasma concentrations of ABZSX could be measured after administration of the suppositories. Intestinal absorption was not delayed by administering albendazole as an arachis oil/polysorbate 80 suspension or as a cyclodextrin solution. Tmax (3.4 ± 1.6 hr and 4.4 ± 1.8 hr respectively) was not significantly different from that following the tablet (3.2 ± 1.0 hr; p > 0.05). ABZSX half-life (T1/2) following administration of the tablet, suspension and solution was 9.9 ± 2.6 hr, 8.3 ± 3.6 hr and 7.8 ± 3.9 hr respectively (p > 0.05).

Conclusions: The relative bioavailability of albendazole was significantly enhanced when administered as an arachis oil/polysorbate 80 suspension or as a cyclodextrin solution. The combined data indicate that absorption and metabolism of albendazole was not affected by administering albendazole as these formulations. Macrogol suppositories were inappropriate.
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Focus on Albendazole for Echinococcosis.
Hans G. SCHIPPER
Academic Medical Center, Amsterdam, The Netherlands.

Background: The therapeutic response of benzimidazole treatment for echinococcosis is difficult to predict. Results in albendazole (ABZ) treated patients are superior to mebendazole (MBZ). The poor intestinal absorption of ABZ is a major determinant of outcome. In pharmacokinetic studies, the main strategy to enhance ABZ bioavailability was focused on increasing lipid or water solubility and on interaction with metabolic enzymes. In this review, the implications of these pharmacokinetic studies for patient treatment are discussed.

Methods: Review of both clinical studies on MBZ or ABZ treatment of echinococcosis and pharmacokinetic studies in man, published between 1985-2004 (English).

Results: Early clinical studies (not well designed) reported success rates of 30 (9-58)% for MBZ and 66 (17-88)% for ABZ treated patients; relapse rate was 17 (9.5-31)% (median and range). At best, one could conclude that one third of patients were cured and 30-50% responded in some way to treatment. The first prospective studies in patients with multiple cysts reported lower success rates: 39% respectively 49% for ABZ and 14% respectively 15% for MBZ. A recent prospective study in patients with one single hydatid cyst reported that ABZ was successful in 82% compared to 56% in MBZ; relapse rate was high, 24% within 2 years.

Combining ABZ with a fatty meal increased lipid solubility and thereby ABZ bioavailability 4-9 fold; arachis oil/polysorbate 80 suspension was less effective (4.5 fold); soybean-oil emulsion (1.6 fold) and liposomes (2 fold) had a minor effect. ABZ-cyclodextrin solution increased water solubility effectively and enhanced bioavailability 9.5 fold. Co-administration with cimetidine was reported to improve clinical outcome but pharmacokinetic studies demonstrated a 50% decrease of ABZSX levels and suggested that ABZ absorption is pH dependent. Praziquantel co-administration enhanced bioavailability 4-fold and a clinical study supported its efficacy. Grapefruit juice enhanced ABZSX levels 3.2 fold due to inhibition of the intraluminal degradation of ABZ.

Conclusions: Pharmacokinetic studies are needed to improve treatment of echinococcosis. Combining ABZ with a fatty meal is the simplest way to overcome its poor intestinal absorption. Most other efforts to enhance ABZ bioavailability are expensive or impractical. The effect of cimetidine co-administration is not yet conclusive. Co-administration with praziquantel deserves further attention.
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The safety and efficacy of thalidomide in childhood tuberculous meningitis.
SCHOEMAN JF1, SPRINGER P1, JANSE VAN RENSBURG A1, SWANEVELDER S2, HANEKOM W3,  HASLETT P4, KAPLAN G5
1Department of Paediatrics and Child Health, Stellenbosch University and Tygerberg Hospital; 2Biostatistics Unit, Medical Research Council; , Cape Town, South Africa 3Department of Pediatrics, University of Miami, Miami, Florida, 4Department of Microbiology and Immunology, University of Miami, Miami, Florida,and 5Public Health Research Institute, International Center for Public Health, Newark, NJ.
Introduction: Childhood tuberculous meningitis (TBM) is associated with serious long-term sequelae, including mental retardation, behaviour disturbances and motor handicap. Brain damage in TBM results from a cytokine-mediated inflammatory response which causes vasculitis and obstructive hydrocephalus. Thalidomide, a potent tumour necrosis factor alpha (TNF-() inhibitor, showed reduction of TNF-α levels and reduced mortality in animal experiments. Aims: To assess the safety and clinical efficacy of adjunctive thalidomide in childhood  TBM. Methods: Sixteen consecutive children diagnosed with TBM were included in a dose-escalating pilot study to assess the safety of thalidomide and 47 TBM patients were admitted to a double-blind, controlled randomized trial which evaluated the clinical effect of adjunctive thalidomide. All patients were assessed on admission and at regular intervals with regard to neurological and cranial computerized tomographic findings as well as plasma and cerebro-spinal fluid (CSF) TNF-( and interleukin-12 (IL-12) levels. Results: The pilot study showed that thalidomide was well-tolerated in a dose of up to 24/mg/kg/day. Possible clinical benefit was found as well as reduced CSF TNF-( levels. The subsequent double-blind randomized controlled study was unblinded and discontinued after 47 children (30 thalidomide and 17 placebo) were admitted because all adverse events and deaths occurred in the thalidomide group. Side-effects included skin rash (20%), hepatitis (26%) and neutropaenia/thrombocytopaenia (6%). Four deaths (13%) occurred in the thalidomide group of which two were associated with a rash. The thalidomide group was neurologically more affected than the control group on admission, which could explain the significantly higher mean Griffiths score in the control group on follow-up. No significant difference in TNF-α levels were found between the two groups. However, a significant rise of the CSF IL-12 level occurred in the thalidomide group. Conclusion: The dose and mechanism of action of thalidomide need further investigation in childhood TBM.
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Thalidomide in intractable intracranial tuberculosis: report of 4 children.
SCHOEMAN JF1, FIEGGEN G2, SELLER N1, HARTZENBERG HB3
1Department of Paediatrics and Child Health and 2Department of Neurosurgery, Stellenbosch University and Tygerberg Hospital, Cape Town, South Africa; 3Department of Neurosurgery, Red Cross Children’s Hospital, Cape Town, South Africa.
Introduction: Intracranial tuberculosis in known to progress in some patients on adequate antituberculosis treatment. This on-going inflammatory process is cytokine-mediated and presents as new or enlarging tuberculomas/brain abscesses or increasing basal arachnoiditis on treatment. Aim: To assess the effect of adjunctive thalidomide, a potent tumour necrosis factor alpha (TNF-α) inhibitor in children with progressive intracranial tuberculosis despite appropriate medical (antituberculosis treatment and corticosteroids) and surgical therapy or cases where the position of the lesion precluded surgery.

Case Reports: Permission was obtained to treat 4 consecutive children (aged 2, 4, 5 and 6 years respectively) who complied to the abovementioned inclusion criteria with thalidomide. Three patients each had a giant posterior fossa tuberculous abscess and the third chronic basal arachoiditis with progressive loss of vision. Two patients were smear positive for tuberculosis, one culture positive and in one a clinical diagnosis of tuberculous meningitis was made. All patients developed hydrocephalus which was treated surgically. Three of the patients had progressive neurological deterioration with loss of consciousness and localizing signs. One patient with huge posterior fossa abscess remained asymptomatic. All patients showed disease progression both clinically and on magnetic resonance (MR) in spite of supervised anti-tuberculosis therapy and corticosteroids. Marked clinical improvement occurred and resolution of intracranial lesions on MR was demonstrated after thalidomide (dose 2.5-24mg/kg/day) was added to the treatment regimen for 4-6 months.

Conclusions: Low-dose thalidomide needs further investigation as adjunctive therapy in intracranial tuberculosis.
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Selenium in Cancer Prevention and Therapy.
G.N.Schrauzer
University of California, San Diego.
Selenium prevents the genesis of chemically or virally induced tumors in animals. Its cancer-protective effects have been demonstrated in large-scale human trials. The need for selenium is encrypted in the human genome. Deficient selenium status results in adaptive genetic changes affecting genes controlling cell cycle and growth, as well as enzymes involved in selenprotein synthesis, detoxification, lipid transport, angiogenesis, cell adhesion, DNA repair, oxidative stress. Insufficient selenium supply compromises humoral and cellular immunity and diminishes resistance against carcinogenic stress. On the genomic level of tumor cells, selenium has been shown to inactivate the oncogene c-myc and to activate c-fos, causing the partial retransformation e.g. of human hepatoma cells. Related to these effects of selenium is the inactivation of MAZ, the c-myc activating zinc finger protein, which regulates the activation of c-myc. Selenium has also been shown to inhibit the activation of the nuclear transcription factor nFkB, to activate p53 and to induce apoptosis. Cancer patients as a rule present with subnormal blood selenium levels and signs of increased lipid peroxidation . They thus are in a state of weakened resistance to oxidative stress and will suffer more damage during therapy as oxygen radical production is increased by many cytotoxic agents as well as during radiation therapy. The administration of selenium thus is indicated as a general supportive measure. Selenium in the form of sodium selenite (selenase() reduces side effects of chemotherapy without affecting therapeutic efficacy. It is protective against adriamycin-induced cardiac damage and the nephorotoxic effects of the platinum drugs. Sodium selenite also prevents inflammatory reactions caused by certain chemotherapeutic agents. Vinorelbin is one such agent. Given by infusion, this agent causes phlebitis of the arm in sensitive patients, which often forces the interruption or cessation of the treatment. A pretreatment of such patients with sodium selenite (selenase() prior to Vinorelbin infusion was found to significantly reduce or prevent this adverse reaction.  Selenium in combination with common radioprotective drugs such as Glucan and Amifostin (WR-2721) produced synergistic and even super-additive effects as evidenced by the increased survival of bone marrow cells at similar radiation dose. It further reduces the toxicity of amifostin without affecting its radiotherapeutic efficacy. The reduction of toxic side effects by sodium selenite also extends to cytotoxic agents not necessarily caused by oxidative damage, such as the highly cytotoxic polyamine synthase inhibitors MGBG, EHNA, ARA-A and DFMO. Supplemental sodium selenite enhances the functions of natural killer and lymphokine-activated killer cells,  supporting its use for the maintenance of patients after conventional therapy. In patients with solid tumors treated with chemotherapy, radiation and selenite the decline of immune cell counts could be diminished by one third compared to control patients receiving the same therapy without sodium selenite. Sodium selenite finally is highly useful in the management of secondary lymphedema developing in cancer patients after surgical interventions and radiation therapy. Its administration causes spontaneous reductions of edema volume and a dramatic lowering of erysipelas infection incidence. Thus, in all, selenium is a magic bullet sine qua non for cancer prevention, in cancer therapy and cancer patient maintenance.
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Magic Bullets and Lectins Reunited – Ehrlich´s Contribution to Lectinology.
Schumacher U1, Mewe M1, Thies A1, Schneppenheim R2, Pfüller U3 Tielker D4, Jäger KE4
1Experimental Morphology, Hamburg, 2Pediatric Oncology, Hamburg, 3Phytochemistry, Witten-Herdecke, 4Forschungszentrum Jülich.

Paul Ehrlich was the first one to differentiate between lectins and antibodies using the toxic plant lectin ricin as an example. Both lectins and antibodies can agglutinate red blood cells, however, antibodies develop after an immunological challenge while lectins occur naturally. Lectins  are carbohydrate binding proteins and as red cells contain numerous terminal carbohydrate residues, lectins can agglutinate them similar to antibodies. Because sugar residues form the outermost barrier of all mammalian cells, their major functional role s mediating cell to cell interactions. Hence they are of importance in bacterial colonization and in cancer metastases, both processes highlighted by cell to cell interactions.  

P. aeruginosa is highly pathogenic for cystic fibrosis patients. It produces two lectins which immobilise the cilia and thus disturb the mucociliary escalator. By the addition of the specific inhibitory monosaccharide in vitro, the ciliary beat can be restored and thus the mucociliary elevator can be reinstated. A proof of principle has been  achieved by treating a child with P. aeruginosa infection of the airways and lungs. So magic bullets can work by interfering of the interaction of the host with the bacterium.

As to the lectins themselves, they can be used to detect  aberrant glycosylation in tumour cells which is predictive for metastases in some tumour entities. If the lectin is toxic like the ricin used by Ehrlich, it can be used to treat tumours as well. The toxic lectins from the mistletoe are very similar to the ricin used by Ehrlich and proved to be effective in the treatment of human tumour cells transplanted into immunodeficient mice. Thus, lectins can be both the target of simple magic bullets (sugars) and therapeutic agents as well. Hence Ehrlich´s two strings of  research, magic bullets and lectins, reunite 150 years after his birthday.
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Use of HIV-1 p24 Antigen for Monitoring Continuous and Structured Antiretroviral Therapies and Implications for Therapeutic Vaccination.
SCHUPBACH J 
Swiss National Center for Retroviruses, University of Zurich, Zurich, Switzerland.
Background: Quantification of HIV-1 RNA has become the standard for monitoring antiretroviral therapies. Dogma predicts, however, that a viral protein like p24 should be at least as good a marker of HIV disease activity, provided that it is measured with sufficient sensitivity and accuracy. 

Methods: Use of an efficient virus lysis buffer, heat-mediated destruction of antibodies interfering with antigen detection and tyramide signal amplification for increased sensitivity have highly improved HIV-1 p24 antigen detection. 

Results: The improved p24 assay is inferior to RT-PCR in detecting purified virus. In clinical samples, however, the presence of extraviral p24 antigen makes largely up for this. Testing for p24 is similarly sensitive and specific in diagnosing pediatric HIV infection as are tests for viral DNA or RNA. P24 levels are predictive of CD4+ T-cell decline and clinical progression at early and late stage of infection. P24 is also suitable for monitoring antiretroviral treatment (HAART) in both adults and children. Of note, p24 remains detectable in many patients with stably suppressed viremia (<50 copies/mL) under long-term HAART. New studies now show that such residual p24 was predictive of the p24 rebound after treatment cessation. This rebound, although small when compared to that of HIV-1 RNA, nevertheless correlated significantly with the loss of CD4 cells, while HIV-1 RNA did not correlate. Changes in concentration of residual p24 under successful long-term HAART were also inversely correlated with changes in CD4 counts. Furthermore, levels of residual p24 increased only minimally during structured treatment interruptions, thus offering an explanation for the lack of success of this treatment strategy, which is based on a concept of "autovaccination".

Conclusions: P24 is a viral marker tightly associated with the fate of CD4+ T-cells. The presence of residual p24 in patients with stably suppressed HIV-1 RNA under HAART has important implications for therapeutic vaccination concepts. It is obvious that residual viral antigen should be quantitated before dosing decisions for therapeutic vaccines are made.
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Pharmacokinetics of a Single and Multiple Doses of Ertapenem in Patients with End-Stage Renal Disease.
L SCHÜTZE LM1*, MITCHELL A1*, BÜHRMANN S1, KAEVER V2, PHILIPP Th1, SCHÄFERS RF3,  WENZEL RR4, SCHNEEMANN H1
1Essen University Hospital, Essen, Germany; 2Medical School Hannover, Hannover, Germany; 3KfH Kidney Centre Essen, Essen, Germany; 4Clinic of Internal Medicine, Zell am See, Austria

*both authors contributed equally to this study.
Background: Ertapenem is a new once daily parenteral carbapenem antibiotic. We investigated the effects of end-stage renal disease (ESRD) and the influence of hemodialysis (HD) on the pharmacokinetics (PK) of ertapenem following single and multiple dose (5 days) administration of 0,5 g ertapenem intravenously (i.v.). 

Methods: 9 patients on HD treatment (3x5h HD/ week, mean age 40,8 ± 14,9, n = 2 female, 7 male) were examined. On the first study day (without HD) patients received a single 0,5 g i.v. dose over 15 minutes to study single dose PK (SDPK). After a washout period of 2 weeks patients entered the multiple dose period with a 0,5 g i.v. once daily regime over 5 days. Pharmacokinetic profile days were performed following the first dose administered on a hemodialysis day (multiple dose PK 1 = MDPK1) and following the fifth dose administered 2 days after the last HD session (day 5; multiple dose PK 2 = MDPK2, without HD). The 5 h HD session on MDPK1 was initiated 6 h after administration of the first dose. Total ertapenem was quantified in plasma samples by a validated liquid chromatography-mass spectrometry method. PK parameters were compared with data from healthy adults [1].

Results: Area under the concentration-time curve from 0 h to infinity (AUC0-∞) (mean ± standard deviation) during SDPK was 1108 ± 216 and increased to 1453 ± 461 mg*h/l following multiple dosing (MDPK2) corresponding to an increase of approximately 31%, due to the long interval without HD. Terminal elimination half-life (t1/2) was 11,3 ± 0,8 h on SDPK and did not change with multiple dosing (MDPK2) (11,7 ± 0,8 h). Plasma trough levels (24 h post dose) increased from 15,1 ± 3,5 mg/l following the first dose (SDPK) to 20,3 ± 7,7 mg/l after the last (fifth) dose of the multiple dose period (MDPK2). AUC0-24h during MDPK1 (with HD) was 28% lower than the corresponding AUC0-24h during SDPK (without HD). In comparison AUC0-∞ was 306 ± 36,8 mg*h/l and t1/2 was 3,8 h in healthy volunteers following a 0,5 g i.v. single dose [1].

Conclusions: ESRD results in an increase in AUC and prolongation of t1/2 of ertapenem.

[1] Majumdar AK et al., Antimicrob Agents Chemother, 2002;46(11):3506-11
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MTC 170 – A novel endogenous magic bullet against cancer.
Schwamberger G1, Freudenberg M², Galanos C2
1 Dept. of Molecular Biology, University of Salzburg, Austria
2 Max-Planck-Institute for Immunobiology, Freiburg, Germany.

Severe bacterial infections have been known for centuries to cause dramatic regressions of established tumors, occasionally resulting in almost miraculous cures. The crucial eliciting factor for this effect is bacterial lipopolysaccharide (LPS) or endotoxin, which in turn elicits a strong, albeit nonspecific immunological defense reaction, nevertheless causing specific destruction of tumors. In pursuit of the magic antitumor bullet induced by LPS, a molecule termed tumor necrosis factor (TNF) was isolated as the endogenous mediator of the antitumor effects elicited by LPS. In contradiction to the high hopes that had been associated with the isolation of this factor, treatment of cancer patients with TNF has proven to be practically unfeasible, due to its limited therapeutic efficacy which however turned out to be associated with unexpected life-threatening side effects, and the more recent discovery of the marked cancer-promoting effects of this proinflammatory cytokine. Starting from work on macrophage antitumor functions, we have reinvestigated the mechanisms of  LPS-induced antitumor reactions and have identified a different macrophage-derived antitumor principle, which we have termed MTC 170 (for Macrophage Tumor Cytotoxin, approximate molecular mass 170 kDa). This novel factor, which is elicited by LPS alongside with TNF, displays tumor-selective cytotoxic activity for a wide range of different tumor cell lines in vitro as well as remarkable tumor regressing activity in vivo, but in contrast to TNF without obvious toxic side effects. In conclusion, we propose MTC 170 to constitute a crucial part of the LPS-induced antitumor principle originally described as „tumor necrotizing factor“ in 1975, which however has been lost during the isolation of TNF, thus also explaining the conflicting results on the antitumor properties originally attributed to TNF. The presentation will review the discovery of MTC 170 and its antitumor activities in in vitro and in vivo model systems as well as the factors governing the expression of this novel magic antitumor bullet.
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Effectiveness of “Quinoxaline derivatives” in vitro against Mycobacterium tuberculosis and non tubercolous Mycobacteria strains.
Sechi LA., Pinna A.,* Deriu A., Molicotti P., Carta A.,° Paglietti G.,° Zanetti S
Department of Biomedical Sciences, University of Sassari, Italy

*Department of Ophthalmology, University of Sassari

°Department of Chemistry, University of Sassari.

Background: Tuberculosis (TB) is a growing international health concern, since it is the leading cause of death due to a single infection in the world today. Particularly worrying is the resurgence  of TB in industrialized countries, and its worldwide increase. In general, above all, the appearance of multidrug resistant (MDR) strains of Mycobacterium tuberculosis which exhibit “in vitro” resistance to at least two major antituberculosis drugs (INH, ETH) has contributed to the increased incidence of TB. Furthermore, the disease caused by these resistant strains is particularly difficult to treat. 

Methods: Since Mycobacterium tuberculosis is a global health problem, the development of new drugs is urgently needed. The aim of this study has been to test new quinoxalines against Mycobacterium tuberculosis and non tubercoulous  mycobacteria strains., 
We tested  10 quinoxalines derivatives  against 12 Mycobacterium tuberculosis, 5 Mycobacterium bovis, 1 Mycobacterium cheloneae and 1 Mycobacetrium avium sub. paratuberculosis strains. Cells were grown in Middlebrook ‘s 7H9 following conventional method.  Antimycobacterial activity was determined by the new instrument MIGIT 960 (Becton Dickinson). 

All these strains were isolated from different patients with different diseases. We used Mycobacterium tuberculosis H37Rv as control strain. 

Results: The data obtained showed Quinoxaline to be higly effective with MICs ranging from 2ug/ml to 8ug/m for  Mycobacterium tuberculosis, while for non tubercolous Mycobacteria MICs from 1ug/ml to  16 ug /ml were obtained.  Conclusion(s): In conclusion, considering that the frequent isolation of multidrug resistant strains, and the importance of non tuberculosis mycobacterial (NTM) strains in infections of immunosupressed patients are a serious problem, the development and use of new compounds is very attractive. The fact that the quinoxaline derivatives showed some interesting antimycobacterial properties, could be used as a lead for the preparation of new and more efficacious drugs. Our study revealed a good correlation between the MIC of mycobateria and MIC obtained using the macrophage model but the potential role of these agents in the treatment of tuberculosis require further clinical evaluations.
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The Role of Efflux Transporters in Drug Targeting.
SEELIG A
Biozentrum der Universität Basel, Basel, Schweiz.

Background: Multidrug resistance (MDR) which can develop in bacterial cells, fungi and protozoa as well as in certain human cells (e.g. cells of the blood-brain barrier or cancer cells) is a serious impediment to drug targeting. Major players in resistance development are efflux transporters such as P-glycoprotein. Cells, which express the multidrug resistance phenotype can over-express efflux transporters after exposure to a single agent (e.g. a cytotoxic drug or an antibiotic). As a result, these cells become resistant to the selective agent and cross-resistant to a broad spectrum of structurally and functionally dissimilar drugs. For successful drug targeting it is therefore important to know whether a drug is a substrate or an inhibitor of an efflux transporter, or whether it is even an inducer of transporter over-expression. 

Methods: To predict whether a drug is a substrate, an inhibitor or an inducer of P-glycoprotein we screen the three-dimensional structure for the presence of recognition patterns formed by hydrogen bond acceptor groups and predict the lipid solubility. 

Results: P-glycoprotein and related efflux transporters recognize their substrates via H-bond formation within the lipid membrane. The recognition patterns are formed either by two electron donor groups with a spatial separation of 2.5 ( 0.3 Å (called type I H-bond acceptor units), or two electron donor groups with a spatial separation of 4.6 ( 0.6 Å (called type II H-bond acceptor units). All compounds which interact with P-glycoprotein are lipid soluble and carry at least one type I or one type II unit whereas non-substrates are either not lipid soluble or carry no type I or type II units. Inhibitors of P-glycoprotein carry either a very low or a very high number of type one units and inducers carry at least one type II unit.  On the basis of these results we wrote a computer program for automated prediction of multidrug resistance.

Conclusions: Non-substrates, substrates, and inhibitors of P-glycoprotein and related efflux transporters as well as inducers of transporter overexpression can be recognized with high accuracy via an analysis of H-bond acceptor patterns. Understanding structure-activity relationships for compounds interacting with efflux transporters like P-glycoprotein improves drug targeting and allows prediction of clinically significant drug-drug interactions related to efflux transporters.
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Pharmacokinetic and average bioequivalence study of levofloxacin tablets in healthy Thai male volunteers.
SERMSAPPASUK P, RUANGBANDIT T, POLNOK S, JIANMONGKOL  P, INGKANINAN K, LOHITNAVY M
1Bioequivalence Test Center, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok, Thailand.

Background: Levofloxacin is a fluoroquinolone antibiotic. Objectives of this study were to study its pharmacokinetics in Thai population and to evaluate the average bioequivalence of 100-mg levofloxacin tablets between Reference and Test formulations in 14 healthy Thai male volunteers. Methods: In a randomized, double-blind, crossover study design with a 1-week washout period, each fasted subject received a single dose of 100-mg levofloxacin tablet. Plasma samples were collected over a 48-hour period after administration and were analyzed by using a validated HPLC-fluorescense method. To assess levofloxacin bioequivalence between the Reference and Test formulation, pharmacokinetic parameters were determined by using non-compartmental analysis. Subsequently statistical analysis for its bioequivalence was performed. Results: The time to reach the maximal concentration (tmax, h), the peak concentration (Cmax, (g/ml) and the area under the curve (AUC0-( , (g.h/ml) of the Reference and Test formulations were 1.25 + 0.50 vs 1.21 + 0.54, 1.193 + 0.361 vs 1.289 + 0.511 and 6.760 + 1.943 vs 7.237 + 2.894 respectively. The 90% confidence interval of Cmax and AUC0-( were 89.8-121.3% and 85.2-124.0% respectively. Conclusion: Regarding to both rate and extent of levofloxacin, bioequivalence between the Test and Reference formulation can be concluded. These two formulations may be used interchangeably in clinical practice.
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Development of a levofloxacin pharmacokinetic model: Simulations in different populations, different dosing regimens and in AIDS and critically ill patients.
SERMSAPPASUK P.1,2 , LOHITNAVY M.1,2
1 Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok, Thailand.

2Bioequivalence Test Center, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok, Thailand.

Background:  Levofloxacin is a fluoroquinolone antibiotics with many useful clinical applications. Objectives of this study were to construct and validate a levofloxacin pharmacokinetic model. Methods:  Levofloxacin pharmacokinetic data were obtained from literature. Estimation of pharmacokinetic parameters was conducted. Subsequently, the model was validated by using other studies conducted in different populations and dosing conditions. Results: In a single 300-mg oral dose study conducted in 12 healthy Thai male volunteers, levofloxacin demonstrated a 2-compartmental pharmacokinetic behavior. K01, K10, K12, K21 and V/F obtained from the model were 1.6652 h-1, 0.2239 h-1, 0.8340 h-1, 0.6888 h-1 and 36.662 L respectively. Simulations  illustrated good fittings to other chosen datasets including single oral dose studies, and repeated dose studies in healthy volunteers and AIDS and critically ill patients. Conclusions:  Levofloxacin demonstrated 2-compartmental pharmacokinetic behavior in a single dose experimental data. The model is able to describe other dosing regimens and different populations. The developed model may be useful in dosage adjustments in other populations.
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The Use of Modified Forms of the EGF Receptor Binding Fragment for Targeted Drug Delivery to Cancer Cells.
SEVERIN S.E., FELDMAN N.B., LUTSENKO S.V
Research Institute of Medical Ecology, Moscow, Russia.

Background: Epidermal growth factor (EGF) and its receptor-binding fragment (EGFfr) were shown to be promising vectors for targeted delivery of cytotoxic agents to tumor cells. The use of short peptides as a vector components of the targeted preparations is more preferable owing to their high stability, easy availability and relatively low cost. The aim of the present study was design of vector peptides targeted to EGF receptor and investigating of cytotoxic activities of their conjugates with antitumor antibiotic doxorubicin (DOX).
Methods: Solid phase peptide synthesis (Fmoc strategy); study of growth-stimulating activities of peptides against fibroblast cell cultures; synthesis of DOX conjugates with peptides using crosslinking reagent; study of cytotoxic activity (CTA) of conjugates in vitro against human tumor cells.

Results: Two modified forms of EGFfr (EGFfr1 and EGFfr2) were synthesized. EGFfr1 differed from the original fragment by the presence of Ser instead of Lys in position 28. EGFfr2 contained Lys instead of Met in position 20 and Ser instead of Lys in position 28. Ser is one of the few amino acids forming the binding site in murine EGF. The undesirable conjugation at the (-amino groups of Lys in the active center of the receptor-binding fragment can be avoided through substitution of Ser for Lys  which, in its turn, prevents the inhibition of binding of the polypeptide to the EGF receptor. The substitution of Lys for Met20 in EGFfr2 was performed to improve the conjugation of the peptide to DOX. Both EGF fragments manifested biological activities in vitro which exceeded activity of native EGFfr. The conjugates manifested CTAs towards cultured human carcinoma cells HeLa which exceeded that of the free antibiotic 2-3-fold. The CTAs of the conjugates were close to that of free DOX against sensitive to this drug tumor cells MCF-7Wt and exceeded 1.5-2-fold the CTA of DOX against resistant cells MCF-7AdrR that characterized by hyperexpression of P170 protein. 

Conclusions: 1) The amino acid substitutions in the EGFfr fragment are responsible for the increase of its receptor-binding ability. 2) Both peptides can be used for targeted delivery of DOX and, perhaps, some other antitumor drugs, to tumor cells.
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Drug resistance patterns of bacterial pathogens causing urinary tract infection at Tehran Torfeh Hospital during 2002-2003.
Shahcheraghi Freshteh1,FEIZABADI MOHAMAD MEHDI2
1Department of Bacteriology, Pasteur Institute of Iran, IR, Iran
2Department of Biological science, Alzahra University, Vanak, Tehran, Iran.
The aim of this study was to determine the resistant patterns of bacterial pathogens causing urinary tract infections at Tehran Torfeh Hospital, Iran, during 2002-2003. Of 2305 urine culture, 329 cases yielded pure bacterial colonies on appropriate culture media.  Escherichia coli was the causative of infection in 66.9% of cases followed by Klebsiella sp. (7.6%), Enterococci (6.7%), Proteus (4.6%), Pseudomonas sp (3.6%), Enterobacter (3.6%), Staphylococcus saprophiticus (3.4%), Staphylococcus aureus (1.5%), Staphylococcus epidermidis (1.2%), Morexella sp (0.6%) and ß-hemolytic streptococci (0.3%).
The rates of resistance to different antibiotics for isolates of E. coli were in the following order: ampicillin 78.2%, tetracyclin 65.9%, co-trimoxazole (55.4%), cephalexin (17.7%), gentamicin (14.1%), nalidixic acid (13.6%), nitrofurantoin (4.5%), imipenem (4%), ceftazidime (0.9%), ceftriaxon (0.4%), ceftizoxime (0.4%), ceftazidime -clavulenic acid and piperacillin- tazobactam (0%). ß-lactamase activity(Rapid iodometric test was used) was detected among 80% of isolates with the phenotype of resistance to ampicillin and cefalexin.

Piperacillin-tazobactam and ceftazidime clavulenic acid can be used in empirical therapy against gram negative bacteria, while imipenem has been remained the most effective antibiotic against both gram negative and gram positive bacteria involved in urinary tract infections. 
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Study of multi drug resistance in Serrstia marcescene and cloning of responsible genes.
Shahcheraghi Freshteh1, TSUCHIYA TOMFUSA2
1Department of Bacteriology, Pasteur Institute of Iran, IR, Iran
2Faculty of pharmaceutical science- Okayama University Japan.

Serratia marcescene is now becoming an important cause of hospital – acquired infections. 
A Serious problem in the treatment of patients infected with this bacterium is that this organism shows intrinsic resistance to a wide variety of antimicrobial agents (multi drug resistance). 

A clinically isolated strain of Serratia marcescens was tested for its drug resistance. It showed fairly high resistance to antibiotics (Norfloxacine 0.25μg/ml, Streptomycin 64μg/ml, Ampicillin 64μg/ml, Erythromycin>128 μg/ml, Tetracycline 128 μg/ml, chloramphenicol 32μg/ml) and some disinfectants and antimicrobial dyes (Benzalkanium chloride 0.008μg/ml chlorhexidine- glucinate 0.002 μg/ml, Acriflavine 128 μg/ml, Ethidium Bromide and Rhodamin 6G >128 μg/ml). 

Chromosomal DNA was prepared from cells of S.marcescence by the method of Berns and Thomas, digested with Sau3A1 and the fragments from 4 to 10 Kbp were separated by Soucrose – Density-Gradient-Centrifugation. Plasmid DNA of PBR 322 was used as vector and digested with BamH1 and then ligated to chromosomal DNA fragments and transformed into E.coli KAM32 (drug – hyper-sensitive strain) and spread on LB plates containing ampicillin (60ug/ml) and the other drugs. We obtained 16 hybrid plasmids that made host cells resistant to several antimicrobial agents (Ethidium Bromide 10 μg/ml, Erythromycin 10 μg/ml, 4’, 6 –diamidino-2- phenylindole 0.5 μg/ml and Norfloxacine 0.05 μg/ml). It appears that each class of plasmid carries different types of resistant genes. Analysis of such genes will reveal the multiple mechanisms involved in multi drug resistance in S.marcescence.


	497
Studies on Antimicrobial Activities of Berberis aristata DC., a Medicinal Plant Species of the Himalayas and Nilgiris Hills in India.
SHAHID M1, MALIK A1, SHAHZAD A2, RAHEEM T3, FATIMA T3, TAJUDDIN M3, LATIF A3 & ANIS M2
1Microbiology Laboratory, Jawaharlal Nehru Medical College & Hospital, Aligarh Muslim University Aligarh, India; 2Biotecnology Unit, AMU Aligarh, India; 3 Faculty of Unani Medicine, AMU Aligarh, India.
Background: Roots of Berberis aristata DC form a reputed drug in Ayurvedic Medicine. The plant is used in liver diseases and as psychoactive agent and has also been reported to possess antibilious, anti-diarrhoeal, anti-protozoal, antpyretic and anti-inflammatory activities. Despite of its medicinal importance, the antibacterial and antifungal activities have not yet been searched in detail. Therefore, the present study was designed to find out the antibacterial and antifungal activities of the alcoholic and aqueous extracts as well as powder in distilled water, of the root bark of Berberis aristata DC. Methods: Aqueous and alcoholic extracts, and powder of root bark in distilled water were tested for antibacterial and antifungal activities by disc diffusion method by using the discs containing individual crude extracts in concentrations of 50(g/disc, 25(g/disc and 12.5(g/disc. A range of Gram-positive and negative bacteria, including, Staphylococcus aureus, S. epidermidis, Streptococcus pyogenes, S. viridans, S. faecalis, Bacillus subtilis, B. cereus, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Proteus vulgaris, P. mirabilis, Salmonella paratyphi A, S. typhi, S. typhimurium, Shigella dysenteriae type 1, Vibrio cholerae and a range of fungal species including, Candida albicans, C. tropicalis, C. krusei, C. keyfr, C. parapsilosis, Aspergillus fumigatus, A. flavus and A. niger were tested. MICs of the extracts were determined by broth microdilution method. Phytochemical analysis of the extracts was performed by FTIR-spectra to evaluate the different constituents present in the respective extracts. Results: All the three extracts used in the present study showed wider antibacterial activity against Gram-positive bacteria. Among the Gram-negative bacteria tested, the antibacterial activity was limited against Escherichia coli, S. typhimurium, Shigella dysenteriae type 1 and Vibrio cholerae, best activity being against Vibrio cholerae. All the three extracts showed antifungal activity against the fungal species tested, except C. krusei and C. parapsilosis. Of the three extracts, best results were obtained by using alcoholic extracts. MICs of the alcoholic extract against Gram-positive bacteria ranged between 6.1 x 10-3 to 3.8 x 10-3 mg/ml and for Gram-negative bacteria from 6.1 x 10-3 to 7.6 x 10-3 mg/ml. The MICs for Candida species ranged between 0.02 to 3.8 x 10-3 mg/ml and for Aspergillus species, it was 3 x 10-3 mg/ml. Phytochemical analysis of all the three extracts revealed presence of Berberine along with other chemical constituents. Highest concentration of the Berberine was found in alcoholic extracts. Conclusions: All the three extracts of Berberis aristata showed wider antibacterial and antifungal activities. Best results were given by alcoholic extracts. It is thus suggested that the extracts of Berberis aristata may be used in phytotherapy as an antibacterial and antifungal agents.


	498
A Prospective Study of  Comparison of Efficacy of Two Combination Treatment Groups in Syndromic Treatment of Lower genital infections.
SHARMA JB 1, MITTAL S1, RAINA U2
1. All India Institute of Medical Sciences, New Delhi, India; 2 Lok Nayak Hospital, New Delhi, India.

Background: Lower genital infections are a significant cause of morbidity in women especially in developing countries causing significant financial burden. Recent studies confirm that syndromic treatment is a cost effective strategy for their management. Methods:  Seventy-two non pregnant women presenting with symptoms of lower genital infection like abnormal vaginal discharge, pruritis vulvae with or without vaginal pain and diagnosed as vaginitis on clinical examination and lacking obvious upper genital infection were enrolled to one of the two trearment regimens as a syndromic treatment. No investigations were performed to cut the costs and to avoid loss of patients on follow-up. Thirty-seven women ( group 1) were prescribed a course of clotrimazole ( Imidil, Lyka) 100 mg vaginal pessaries for 6 days. They and their partners were also prescribed 2 gm secnidazole ( Secnil forte ) and 150 mg fluconazole ( Syscan) as single therapy with a glass of water. Thirty-five women ( group 2) were prescribed vaginal clotrimazole as above along with a combination kit containing 150 mg fluconazole, 2 gm secnidazole and 1 gm azithromycin ( FAS- 3 Kit Lyka ) to both partners with advice to take azithromycin on empty stomach while other 3 tablets after food. All women in both groups were seen after one week for relief of symptoms and after one month for any recurrence.

Results: The mean age was 29.2 yrs and 28.5 yrs and mean parity was 2.7 and 3.0 respectively in the two groups. The total symptomatic relief was observed in 25 ( 67.6%)  and  33 ( 94.3%) cases, partial relief  in 10 ( 27 %) and 2 ( 5.7%) cases and  no relief was observed in 2 ( 5.4%) and nil cases respectively in the two groups.  Recurrence was seen in 2 and nil cases respectively in the two groups. Most women tolerated both the treatments well with no major side effect in any case. Minor side effects were metallic taste in 10 ( 27 %) and 9 ( 25.4%) cases, nausea in 3 ( 8.1%) and 2 ( 5.7% ) cases, diarrhoea  in 0 and 1 case, abdominal pain in 0 and 1 case respectively in the two groups. Treatment cost was higher in group 2  ( about Rs 120 ) than in group 1 ( about Rs 65 ).

Conclusions: Both combination kits with local clotrimazole were reasonably effective and safe in the syndromic approach for lower genital infections. The combination kit with azithromycin , secnidazole and fluconazole was more effective with better symtomatic relief and less recurrence rate and may be routinely recommended in all cases of lower genital infection as a cost effective, safe and effective strategy.
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Prophylactic Antibiotics in Obstetric and Gynaecological Surgeries.
SHARMA JB, MITTAL S
All India Institute of Medical Sciences, New Delhi, India.

Background  Caesarean section is one of the commonest obstetric operations with 20-25 % women needing it. Febrile morbidity and post-operative endometritis may complicate upto 35-40 % cases. In gynaecologiccal surgeries, pelvic cellulitis may complicate upto 35 % women undergoing vaginal hysterectomy and 10-20 % women undergoing abdominal hysterectomy. Urinary tract infection ( UTI) occurs in 5-10 % women in vaginal hysterectomy ( more in women requiring prolonged catheterisation) and in 10-20 % women undergoing abdominal hysterectomy. Upto 3-5 % women develop wound infection. The sequelae of infection are bacteraemia, septic shock, phlegmon, pelvic abscess, septic pelvic thrombophlebitis, wound abscess and fascial dehiscence. The micro-organisms responsible are usually part of normal vaginal flora, aerobic Gram positive cocci, Gram negative bacilli and anaerobes. UTIs are usually caused by Gram nagative bacilli especially E. coli,  Klebsiella and Proteus species.

Results of Studies :  It has been observed that the use of prophylactic antibiotics can reduce the rate of febrile morbidity from 35-40 % to less than 15 % in caesarean section and by more than half in gynaecological surgeries. Prophylactic antibiotics exert their efficacy by decreasing the size of bacterial inoculum at operation site, by changing the characteristic of serosanguinous fluid, decreasing the bacterial adherence to mucosal surfaces and penetrating the polymorphs to enhance their bactericidal activity. Systematic Review of Cochrane Pregnancy and Childbirth Group trial Register and the Cochrane Controlled Trials Register on sixty trials observed a reduction of endometritis by two thirds by a policy of administering prophylactic antibiotics to women undergoing elective and non-elective caesarean section. Americal College of Obstetrics and Gynecology Practice Bulletin 2003 has also recommended prophylactic antibiotics with narrow spectrum short term antibiotics for all cases of caesarean sections, vaginal hysterectomy, abdominal hysterectomy, gynaecology oncology surgeries and infertility surgeries. In cases of elective and spontaneous abortion antibiotics are recommended in presence of Chlamydia trachomatis or Neisseria gonorrhoea colonisation. In cases of encirclage operation antibiotics are recommended in presence of endocervical colonisation. However, single dose of 1st generation cephalosporins ( cefazolin 1 gm) or ampicillin ( 1 gm) or 1.2 gm coamoxyclav ( augmentin ) is recommended to avoid emergence of resistant strains and development of pseudo-membranous colitis. In heart disease cases prophylactic antibiotics are recommended before any gynaecologic surgery. In premature rupture of membranes during pregnancy also prophylactic antibiotics are recommended. The author has performed studies using a single dose of 1.2 gm parenteral coamoxyclav in all low risk minilaparotomy hysterectomy cases while 3 doses were given for high risk cases.

Conclusions: Routine use of short term prophylactic antibiotics is recommended in elective and emergency caesarean sections, abdominal hysterectomy, vaginal hysterectomy, infertility surgery and oncology surgery as it reduces the per-operative morbidity.
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Prolonging the action of protein and peptide drugs by a novel approach of reversible PEGylation.
Haim Tsubery1,2, Marina Mironchik1, Mati Fridkin2 and Yoram Shechter1
Departments of 1Biological Chemistry and 2Organic Chemistry

The Weizmann Institute of Science, Rehovot 76100, Israel.

Background

Several approaches were developed in our laboratories for prolonging the actions of peptide/protein and low molecular-weight drugs in vivo. Recently we have established new approach of "Reversible PEGylation". In this technology we link a PEG chain to peptide/protein drugs, through a chemical bond, undergoing slow hydrolysis, at physiological conditions, generating the active non modified peptide/protein drug from the conjugate, over many hours, with a desirable pharmacokinetic pattern. PEGylation often inactivates short peptide and our technology overcomes this major deficiency. This development is also advantageous when conjugates suffer from limited accessibility into target tissues and prevents 'overdosing' of an active drug at the time of administration.

The hydrolysis of the PEG-chains from the peptide/protein conjugates takes place at a slow rate, and in a homogenous fashion. Hydrolysis is solely dependent on the pH, temperature and protein content of the circulatory system. These three parameters are preserved under strict homeostatic conditions in mammals.

Methods

The water-soluble hetero-bifunctional reagent 9-hydroxymethyl-2-(amino-3-maleimidopropionate)-7-sulfo-fluorence-N-hydroxysuccinimide (MAL-FMS-Osu) was engineered and synthesized. It consisted of a sulfonated fluorenyl oxycarbonyl N-hydroxysuccinimide ester that reacts with peptide and protein amino side chain moieties and a maleimido group enabling the coupling of peptide/protein-FMS-MAL to sulfhydryl-containing PEG chains. 

Results

Several PEG400000-FMS-peptide/protein drug conjugates have been prepared by this technology. All with no exception undergo hydrolysis, when incubated in normal human serum at 37(C with t1/2 values in the range of 8-12 hrs. The nonmodified, fully active parent molecules are being generated upon incubation. Reversibly-PEGylated human growth hormone; exendin-4, peptide YY3-36, interferon-(2 and insulin were maintained in the circulatory system of rodents over a period of many hours, following a single subcutaneous and/or intraperitoneal administration. Each one has facilitated its biological/pharmacological effects over a period exceeding 7-10 times that obtained by administrating similar doses of the native hormones respectively. 

Conclusions

The profound pharmacological features gained by protein PEGylation become irrelevant if conjugates are being inactivated by this procedure. This major drawback of PEGylation is overcome by our development. Pharmacological features such as extension of life time, bioavailability and efficacy can now be implemented also in peptide/protein drugs that are inactivated by conventional PEGylation.
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ANTIMICROBIAL RESISTANCE AND CLASS 1 INTEGRONS in Escherichia coli ISOLATED from Human and WATER  SOURCES.
SHEHABI AA1, ODEH FJ1, FAYYAD M2
1Department of Pathology-Microbiology, Faculty of Medicine, 2Water Research Center2,University of Jordan, Amman and Jordan.

Background: Integrons have been recognized as important contributors to the acquisition and dissemination of antibiotic resistance in bacteria especially among Enterobacteria. This study was done to investigate to what extent antimicrobial resistance pattern are associated with the presence of class 1 integrons in E. coli isolates from human and water sources in Jordan. Methods:Each of  75 E.coli isolates from different water sources in Jordan and stool specimens of out- and inpatients admitted to Jordan University Hospital (JUH) during the period from 2002 to 2003 were investigated for antimicrobial susceptibility patterns, for the presence of class I integrons and conjugative R plasmids. Antimicrobial susceptibility was determined by using disk diffusion and minimal inhibitory concentrations (MICs) agar methods. Results: E.coli stool isolates showed significantly higher resistance rates (32%- 66%, P<0.05) than E.coli water isolates (4% - 28%) for augmentin, cefuroxime, cotrimoxazole, gentamicin, nalidixic acid, norfloxacin and tetracycline, whereas resistance to nitrofurantoin was not significantly different (P>0.05) for isolates of both sources.  Moreover, the resistance rates among E.coli stool isolates from inpatients were significantly higher than in outpatients (22%-10%, P<0.05) to the same antimicrobials.The overall prevalence of class I R- integron markers (Sul1, SulII and Int1 genes) in E.coli was significantly higher in stool than in water isolates (67% vs 36% P<0.05 ) as well as higher and significant among stool isolates of  inpatients than outpatients ( 48%-19%, P< 0.05). All 25 multiple resistant E.coli isolates from both sources contained between 2 to 8 plasmids with sizes ranging from 2.1 to 54.3 kb. These plasmids were associated with R-integron markers including mostly Sul1 and SulII genes and with resistance for at least two antibacterial drugs, one of which was always sulfamethoxazole. Most of multiresistant E.coli isolates were associated with class I R-integrons and 46% of them with two large transferable R- plasmids. 

Conclusion: the present study shows a wide and similar dissemination of R- integrons and transferable R-plasmids in E.coli isolates from humans and water sources in Jordan which may constitute a potential reservoir to increase antimicrobial resistance.
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Anti-adhesive peptides and antibodies as potential therapeutics for falciparum malaria.
SHERMAN IRWIN W., WINOGRAD, ENRIQUE
University of California, Riverside, CA, USA.

Erythrocytes infected with the mature stages of the human malaria parasite Plasmodium falciparum adhere to the microvessels in the deep tissues, a phenomenon called sequestration. Sequestered infected red blood cells are protected from destruction by the filtering action of the spleen and localization in a microaerophilic environment promotes parasite growth and reproduction. Sequestration contributes to the pathology of malaria by mechanical blockage of microvessels leading to organ infarction and coma (cerebral malaria). The overall goal of this research is to develop and test bioactive molecules to prevent and/ or reverse sequestration. The anion transport inhibitor 4,4-diisothiocyanostilbene-2,2-disulphonate, DIDS, a reagent known to react specifically with lysine 539 of band 3 on human erythrocytes, blocked the adhesion of  P. falciparum-infected erythrocytes to CD36; this action was specific since the interaction of infected erythrocytes with thrombospondin was unaffected. The viability of the malaria parasite was not compromised by DIDS treatment.  The DIDS binding region (called DBR) contains the peptide sequence YETFSKLIKIFQDH. Synthetic DBR peptides interacted with high affinity with CD36-transfected cells and were also able to inhibit the interaction of infected erythrocytes to CD36. On the other hand, a scrambled DBR peptide did not inhibit the binding of parasitized erythrocytes even at the highest peptide concentration. Anti-peptide (YETFSKLIKIFQDH) antibodies generated in rabbits and chickens specifically recognized the surface of P. falciparum- infected erythrocytes and blocked malaria-infected red cell adhesion. These findings suggest that specific peptides and antibodies to these could serve for the chemical design of therapeutics for use in patients with cerebral malaria as well as for the development of  protective synthetic vaccines.
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Titanium Plate Anodized by Discharging in NaCl Solution Exhibits Antibacterial Activity against Oral Bacteria.
SHIBATA Y. 1, TAKASHIMA H. 1, MIYAZAKI T. 1
1Department of Oral Biomaterials and Technology, Showa University School of Dentistry, Tokyo, Japan.
Background: Titanium has been widely utilized in biomaterials fields, particularly as applied to dental implants, since it has excellent corrosion-resistance and biocompatibility. However, since dental implants penetrate not only bone but also gingiva, implant surface should be modified to acquire antibacterial activity as well as biocompatibility. The aim of this study were to examined antibacterial activity and cell-compatibility of titanium plate anodized by being discharged in NaCl solution (Ti-Cl). In addition, the surface of Ti-Cl was analyzed by x-ray photoelectron spectroscopy (XPS) and thin-film x-ray diffraction (XRD) to clarify the process of the antibacterial effect on Ti-Cl. Methods: Titanium plate (10x10x1.0mm) was connected to the anode of a device developed in our laboratory and immersed in 1M NaCl. Discharging was generated between the electrolyte and the working electrode through the gas layer on the surface of the electrode. Specimens without being anodized were used as controls. Streptococcus mutans, Streptococcus salivarius, Streptococcus sobrinus, Actinomyces viscosus, Actinobacillus actinomycetemcomitans, Capnocytophaga ochracea, and Porphyromonas gingivalis were used to evaluate antibacterial activity of Ti-Cl. Crystal phases of Ti-Cl were detected by thin film XRD. The surface of Ti-Cl specimens were characterized by XPS. An osteoblastic cell line, MC3T3-E1, and a fibroblastic cell line, L929, were cultured on Ti-Cl for 1h and 1w. Cell binding protein adsorption onto Ti-Cl was visualized by fluorescein isothiocyanate labeling. The results were expressed as means(SD deviation of 6 specimens and analyzed statistically by Student’s t- tests. Significant differences were considered to exist when p<0.01.

Results: The results showed large decreases (p<0.01) in the amounts of oral bacteria on Ti-Cl with increasing contact time to the plates. Since the TiCl3 formed on the Ti-Cl surface was hydrolyzed into HCl, HClO, and Ti-OH after immersion in pure distilled water, TiCl3 contributed to the antibacterial activity of Ti-Cl. TiO formed on the Ti-Cl surface enhanced cell extension and cell growth through a larger adsorption of cell binding proteins copared with the pure titanium control (p<0.01). Conclusions: From this study, we conclude thtat Ti-Cl is a promising material for used in dental implant systems.
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Development of Tumor-Activated Prodrugs of Cytotoxics (TAC).
SHIMMA N1, ISHITSUKA H2, OKABE H1, UMEDA I1, Hattori K1, Miwa M1
1Chugai Pharm. Co. Ltd., Kamakura, Japan; 2Roche Diagnostics, Tokyo, Japan.

Background: The efficacy of cytototoxic drugs is limited by the narrow therapeutic window due to their insufficient tumor selectivity.  They act not only on cancer cells but rapidly growing normal cells in the bone marrow (BM) and the intestinal mucosa, causing BM and intestinal toxicity. To overcome this problem, we previously developped an oral tumor-activated prodrug, capecitabine, that is converted to 5-fluorouracil by the enzymes preferentially localized in tumor, but not in BM ((low incidence of BM tox. in human).      We have designed new TAC of 2’-deoxy-2’-methylidene-cytidine (DMDC) since DMDC showed very strong BM toxicity in human.      Methods:  The enzymes for activation of TAC were searched by the gene expression profiling and subsequent confirmation by protein expression analyses of human tumor and normal tissues including hematopoietic progenitor cells. 
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Results: Several enzymes (e.g. membrane dipeptidase (MDP), arylsulfatase, DT-diaphorase etc) that are over-expressed in tumor tissues but not in BM were selected. The prodrugs of DMDC activated by MDP were designed and synthesized. RO0794111 was rapidly converted to DMDC in the extracts of HCT116 human colon tumor cells bearing the MDP cDNA, but not in those of the vector-transfected control cells and BM cells even after 6hrs. The tumor-selective activation was observed in the extracts of the human colon tumor and xenograft (Colo205) that expressed MDP, but only little in those of various normal tissues (from mouse and monkey) except for monkey kidney. 
Conclusions: The gene expression profiling by DNA microarray is an powerful approach to identify enzymes for designing TAC with improved safety and efficay.
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Improving and Assessing the Effectiveness of Antiinfective Drugs by Molecular Design and Theranostic Devices.

SIA SK
Department of Chemistry and Chemical Biology, Harvard University, Cambridge, MA (USA).

Background: Chemical techniques can be used at various stages to improve and assess the effectiveness of drugs against infectious diseases.  Methods:  I will highlight the use of rational drug design to improve the pharmacokinetic properties of a “fusion inhibitor” against HIV, and the potential for use of “lab-on-a-chip” technologies to assess and monitor the effectiveness of drug treatments. 

Results:
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The proteolytic stability of an anti-HIV “fusion inhibitor” was improved 1000-fold using protein design, and (shown on the left) a 34-residue anti-HIV peptide was shortened to a less active, but still potent, 14-residue anti-HIV peptide.  To assess the progression of diseases, we developed microfluidic technologies (shown on the right) that can be used to build high-performing but low-cost theranostic devices to quantitatively track the levels of disease markers.  Conclusions: State-of-the-art techniques in chemistry are beginning to make an impact on (1) improving the potency of antiinfective drugs, and (2) monitoring the progression of diseases in response to drug therapy, with the exciting long-term potential of personalized medicine.
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A Rapid and Low-Cost Microfluidic Device for Monitoring Disease Progression in Response to Drug Therapy.
SIA SK, LINDER V, SIEGEL A, NAROVLYANSKY M, PARVIZ BA, WHITESIDES GM
Department of Chemistry and Chemical Biology, Harvard University, Cambridge, MA (USA).
Background: “Lab-on-a-chip” technologies have the potential to play an important role in personalized medicine, by accurately and rapidly tracking disease markers using only small amounts of samples and reagents.  Current microfluidic technologies, however, require bulky and expensive instrumentation, and are not simple to use.  Methods:  We are developing a set of low-cost and simple-to-use microfluidic technologies that can quantitatively track disease marker levels at point of care.  Results:  We have demonstrated the use of this device for tracking quantitative levels of markers of HIV.  Importantly, both the disposable microchip (shown below) and the reusable battery-powered detector are low-cost and portable.  Our technology for handling fluids is automated and low-cost, and requires no external instrumentation.
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Conclusions:  Microfluidic technologies are beginning to be available for monitoring the progression of diseases in response to drug treatments at point of care.  A challenge will be to make these high-performing and complicated technologies low-cost and simple-to-use.  In the long term, these devices may facilitate the prescription of personalized medicine.
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High-level functional expression of human P-glycoprotein in yeast cells with high fluidity plasma membranes leads to resistance against Aureobasidin A.
SIEVERS JG1, AL-SHAWI MK2, WIESE M1
1 University of Bonn, Germany, Medical Chemistry 2 University of Virginia, Charlottesville, USA, Department of Molecular Physiology and Biological Physics.
P-glycoprotein (P-gp) is the product of the MDR1 gene (ABCB1). It mediates multidrug resistant against various compounds including anticancer drugs, HIV therapeutics and antifungal agents. The substrates of P-gp are generally hydrophobic and diffuse passively through the membrane. The lipid phase of the plasma membrane plays an important role in the functionality of P-gp. We overexpressed human P-gp in yeast strains LPY 11 and LPY15. These yeast strains have disruptions in the late stages of the ergosterol biosynthesis (erg6 and erg2-4  mutations respectively). The non-transformed cells were highly susceptible to Aureobasidin A which is known to be a potent antifungal antibiotic and substrate of human P-gp. High-level overexpression of P-gp by the strong constitutive PMA1 promoter could overcome the susceptibility of the erg deficient strains. The strains were resistant up to 0.5µg/ml Aureobasidin A. We showed that the overexpressed P-gp is functional and located in the plasma membrane of the yeast cells. The expression levels, determined by quantitative Western blotting, were 7 % and 13 % for the ERG2-4 and ERG6 deficient strains respectively. These results indicate that P-gp mediates resistance towards Aureobasidin A even in a membrane composition of high fluidity and low order. The achieved expression levels of P-gp utilizing S. cerevisiae are the highest reported to date.
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Excretion and Resorption by the Skin.
SIMON GA
Israel Institute for Biological Research, Ness Ziona, Israel.

The skin, next to its main function as outer barrier of the body, has an important role in secretion, excretion and resorption. The latter two functions are limited to the glandular bodies. Early definitions of the glandular bodies distinguished between holocrine (sebaceous) glands and merocrine glands (“large” and “small” sweat glands). The merocrine glands were divided into apocrine (“large” sweat glands) and eccrine (“small” sweat glands). Both types arise as down-growths of the epidermis. The eccrine sweat gland has both secretory and excretory functions. Sweat is a dilute electrolyte solution that contains mainly Na, K, bicarbonate, free amino acids, lactate, urea and ammonia. The relationship between the rate of Na and K excretion to the flow rate of sweat is compatible with the hypothesis that both ions are delivered as a precursor solution and that Na, but not K, is partially resorbed. While studying the permeability of the sweat gland epithelium, a quantitative relationship was shown to exist between the excretion rate in the sweat and the degree of ionization of each sulfonamide compound at physiological pH. The values for free water clearance and water-free Na resorption are variable from subject to subject, and also differ at different epidermal sites for the same individual. The partition coefficient, in addition to pK, is important in determining the rate of excretion of drugs via the eccrine gland. Such excretion appears to be maximal with basic drugs having high partition coefficient and pKa values close to the value of sweat pH, so that ionization is maximal in sweat and minimal in plasma. A significant amount of drug can thereby be delivered to the skin surface and can thus be of considerable pharmacological significance. Resorption can be measured independently by observing the change in impedance that occurs during recovery following a period of intense physical activity. Resorption progresses at a considerably higher rate at high temperatures. Thus it appears that the reduction in latency for sweat emergence with an increase in temperature occurs in the face of an increased rate of resorption. Excretion and resorption through the skin, under normal conditions, though not as important as by the kidney, must be considered, especially in regard to compounds not normally excreted in the urine. These include drugs, dyes and other compounds that may be excreted through the skin.
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Molecular Markers Identify High Grade Prostatic Intraepithelia Neoplasia (HGPIN) Precursor to Prostate Cancer (PC): Selection of Patients for Repeat Biopsy.
SINHA AA1, 2, Betre, K1, Lall V1, Ewing SL2, 3, Wilson MJ3, Qian J4, Bostwick DG4, 5  
1Depts. of Genetics, Cell Biol. & Develop., 2VA Research Service, 3Lab. Med. & Pathol., Univ. of Minnesota, Minneapolis, MN and 4Bostwick Laboratories, Richmond VA and  5Univ. of Virginia, Charlottesville, VA, USA.
Background: Some HGPINs, the most likely precursors to PC, progress to cancer and others do not.  We hypothesized that distribution of HGPINs and their immunostaining by cathepsin B (CB), stefin A (SA), and von Willebrand factor VIII (vWF) can identify HGPINs that are precursors to PC in the initial prostate biopsy.  Men showing specific distribution and immunostaining patterns in PINs may be candidates for repeat biopsy.  Methods: Immunohistochemical (IHC) localization of CB, SA and vWF has been reported by Sinha et al. (Cancer 2002; 94:3141-3149 and Exptl. Molec. Pathol., In press, 2004). The basal cell layer and basement membrane (BM) in PINs were immunostained using cytokeratin 34BE-12 and heparan sulphate proteoglycan (HSPG), respectively.  We studied PINs in 62 prostatectomy samples containing PINs and Gleason histologic score 4-9 tumors. The IHC data were analyzed by image analysis and evaluated by Student’s t test (p<0.05). 

Results: We have defined aggressive and less aggressive PC using CB and SA as molecular markers.  Our study showed that HGPINs that were precursors to PC had significantly higher immunostaining for CB than SA.  We have used vWF immunostaining for identifying HGPINs that were distributed within and outside 2 standard deviations (SD) of microvessel density.  HGPINs found outside 2 SD had significantly (p<0.0001) higher number of microvessels than those within 2 SD (p<.1708).  PINs associated with benign prostatic hyperplasia (BPH) were usually within 2 SD.  HGPINs associated with microvessel density greater than 2 SD also showed disruptions in the basal cell layer and BM, but similar disruptions were not observed in PINs associated with BPH and BPH alone.  

Conclusions:  1) We have shown that HGPINs, distributed outside 2 SD together with specific immunostaining patterns for CB, SA, vWF, cytokeratin, and HSPG, were most likely to progress to PC.  2) Immunostaining of the basal cell layer and BM have further augmented our conclusions.  3) We suggest that when HGPINs are present in the initial biopsy, patients should be evaluated by the above markers prior to repeat biopsy.
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Targeted Delivery of Chemotherapy Drugs via a Prostate Specific Antibody Induces Apoptosis and Inhibits Cell Proliferation in Human Prostate Cancer Cells in vitro and Their Tumors in Nude Mice.
SINHA AA1, 2, 4, WILSON MJ2, 3, 4, REDDY PK2, PRETLOW TG5
1Depts. of Genetics, Cell Biol. & Develop., 2 VA Research Service, 3Lab. Med. & Pathol., 4Cancer Center, Univ. of Minnesota, Minneapolis, MN, and 5Institute of Pathol., Case Western Reserve Univ., Cleveland, Ohio, USA.
Background: To produce a targeted treatment for prostate cancer (PC), we hypothesized that an immunoglobulin G (IgG) against prostate specific antigen (PSA) could be a carrier protein for conjugated chemotherapy drugs (5-fluoro-2’-deoxyuridine: 5Fu-2’d: and/or doxorubicin) to primary and metastatic PCs.  Methods: We tested cytotoxic effects of immunoconjugate (anti-PSA-IgG-5Fu-2’d) (IC) on PSA-producing LNCaP and CWR-22 and non-PSA producing Du-145 PC cells and tumors in nude mice.  Multiple doses of IC, irrelevant IgG-5Fu-2’d conjugate (irr-IC), drug and antibody alone were injected in tail veins of mice-bearing LNCaP, CWR-22, and Du-145 tumors.  We measured cytotoxic effects of IC, irr-IC, drug and antibody on cell death (apoptosis) by in situ labeling of fragmented DNA and on cell proliferation by localization of Ki-67/MIB-1 antibody. 
Results:  The IC, but not irr-IC, was endocytosed and produced cytotoxic effects on LNCaP and CWR, but not Du-145 cells.  Cytotoxic effects were blocked by ammonia (a lysosomal inhibitor) in vitro.  Lysosomes degraded IgG proteins and liberated the drug from the IC.  The IC showed a dose-dependent cytotoxicity in LNCaP and Du-145 cells starting at 10-7M in vitro.  Our data showed the presence of functional nucleoside transporters in LNCaP, but not Du-145 cells.  The IC treatments increased cell death significantly (P<05%) by day 3 and cell proliferation decreased significantly (P<05%) by day 4 in CWR-22 and LNCaP cancers, but not Du-145 tumors.  Similar results were not found in liver, spleen, and kidney of treated mice. 
Conclusions:  1) Uptake of anti-PSA-based IC, but not irr-IC, was due to binding of PSA epitopes on the plasma membranes of PSA-producing cancer cells in vitro and in vivo.  2) The IC was endocytosed in PSA-producing PC cells and lysosomes degraded IgG proteins.  This released 5Fu-2’-d that inhibited thymidylate synthase, resulting in degradation of DNA and cell death and inhibition of cell proliferation.  3)  We have shown that the IC selectively targeted PSA-producing PCs and induced cytotoxic effects on cancer cells in vitro and tumors in nude mice.
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Etoposide Pharmacokinetics in Cerebrospinal Fluid (CSF) After Different Intraventricular Dosage Regimens.
SIRISANGTRAGUL C1, HENKE G1, FLEISCHHACK G2, REIF S3, BODE U2, JAEHDE U1
1Inst. of Pharmacy, Dept. Clinical Pharmacy, University of Bonn 2Dept. of Paediatric Haematology/Oncology, University of Bonn 3Inst. of Pharmacy, Dept. Clinical Pharmacy, Free University of Berlin, Germany.

Background: Etoposide has significant cytotoxic activity against a variety of different tumors including medulloblastoma and neuroblastoma. However, the ability of etoposide to pass the blood-CSF barrier is poor. Therefore, intraventricular (ivc) administration via an Ommaya reservoir has been developed to achieve sufficient CSF concentrations. Methods: In order to optimize the dosage regimen, we investigated the pharmacokinetics of etoposide in CSF after 3 different ivc dosage regimens (0.25 mg/12 h, 0.5 mg/24 h and 1 mg/24 h) in 20 patients. Serial CSF samples were taken from an Ommaya reservoir. Additionally, 4 hours after administration one CSF sample was drawn by lumbar punction in order to assess the distribution of etoposide within the CSF. Etoposide concentrations in CSF were determined by HPLC. Pharmacokinetic parameters were estimated by using a two-compartment model.

Results: Values are arithmetic means ( SD
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The small Vss indicates that etoposide distributes mainly in the CSF. No significant differences were found in terminal half-lives (t1/2), volume of distribution  (Vdss) and clearance (CL) among the three dosage regimens. Moreover, there was no difference in etoposide concentrations between samples obtained from the Ommaya reservoir and by lumbar punction.

Conclusions: CSF disposition of etoposide is dose-independent in the dose range studied. Etoposide equilibrates well in the CSF after ivc administration. Our pharmacokinetic data suggest that ivc etoposide is suitable for treating tumours or metastases which are located in or close to the CSF space.
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Comparative Randomized Pilot Study of Azithromycin and Doxycycline Efficacy and Tolerability in the Treatment of Prostate Infection Caused by Ureaplasma urealyticum.
SKERK V1, MAREKOVIC I2, MARKOVINOVIC L1, BEGOVAC J1, SKERK V3, BARSIC N3, MAJDAK-GLUHINIC V1
1University Hospital for Infectious Diseases "Dr. Fran Mihaljević", Zagreb, Croatia; 2Jordanovac” University Hospital for Lung Diseases, Zagreb, Croatia; 3Medical faculty, University of Zagreb, Croatia.

A total of 1442 patients with symptoms of chronic prostatitis were examined over a 4 year period at the Outpatient Department for Urogenital Infections, University Hospital for Infectious Diseases "Dr. Fran Mihaljević", Zagreb, Croatia. Ureaplasma urealyticum was the causative pathogen in 72 patients with chronic prostatitis. The following data were obtained for each patient: clinical history, clinical status including digitorectal examination, urethral swab specimens, selective samples of urine and EPS, according to the 4-glass localization test (Meares and Stamey localization technique). Ureaplasma urealyticum was confirmed by semiquantitative culturing and the antimicrobial susceptibility test Mycoplasma duo 62740 Sanofi, Diagnostics Pasteur. The inclusion criteria for chronic prostatitis caused by Ureaplasma urealyticum was the presence of clinical symptoms, presence of U. urealyticum in EPS or VB3, absence of U. urealyticum in urethral swabs and absence of other possible pathogens of chronic prostatitis in EPS or VB3. The patients were randomized according to a computer randomization list to receive a total dose of 4,5 g of azithromycin given as a 3-day therapy of 1 x 500 mg weekly for 3 weeks or doxycyline 100 mg b.i.d. for 21 days. Patients` sexual partners were treated at the same time. Clinical efficacy and tolerability of administered drug were evaluated during, at the end and 4-6 weeks after completion of therapy. Bacteriological efficacy was evaluated 4-6 weeks after completion of therapy.

A total of 63 patients with prostate infection caused by U. urealyticum were available for this pilot study. Treatment groups did not differ regarding age, distribution of urethral, prostatic, sexual and other symptoms, and according to digitorectal prostatic examination.

Five patients treated with doxycycline had nausea. In the group of patients with prostate infection caused by U. urealyticum, the eradication rate was not significantly different with regards to the administered azithromycin (25/32) or doxycycline (23/31). Clinical cure did not significantly differ with regards to the administered azithromycin (22/32) or doxycycline (21/31).
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Phase I/II study of adenovirus-interferon- (TG1042) in primary cutaneous lymphomas (CL).
Slos P*, Urosevic M, Bleuzen P*, Bataille V*, Burg G, Squiban P*, Dummer R
University Hospital Zurich, Switzerland. *Transgene, Strasbourg, France.

Background: CL has been successfully treated with interferons (IFNs), which can offset the Th2 dominance associated with CL. Intratumoral (IT) injection of TG1042  (a non-replicating recombinant adenovirus with a human IFN- cDNA insert) allows high local levels of IFN- without severe toxicity induced by systemic delivery.

Methods: We undertook a phase I/II, open-label, trial of repeated, IT injection of TG1042 in patients with advanced primary T cell  (CTCL) and multilesional B cell (CBCL) cutaneous lymphomas. The designated lesions were injected on days 1, 8, and 15 with no injection in the fourth week (1 cycle) and thereafter up to 4 cycles. Immunohistochemistry and qRT-PCR were performed on injected lesions biopsied at baseline and after 3 injections. In the  phase I, 9 patients were enrolled in 3 successive cohorts at the doses of 3x10E9 total particles (tp), 3x10E10 and 3x10E11 tp. In the phase II, 11 out of 27 additional planned patients have been treated at 3x10E11 tp. 

Results: To date 17 CTCL and 3 CBCL have been treated. Treatment is well tolerated with only one grade III toxicity. Injection site reaction is the most commonly observed adverse event. Local clinical response has been observed in 10 (6 complete responses) out of 18 evaluable patients. Disappearance of non-injected lesions was also observed and led to 7 overall responses (4 complete) out of 13 evaluable patients. Histology demonstrates pronounced differences in infiltrate patterns following treatment, with signs of vasculitis and increased numbers of eosinophils, neutrophils, CD8 and TIA-1+ve cells. CD4/CD8 ratio decreased in most  tumors. Transgene-IFN- mRNA was detected. Gene expression analysis of biopsies and PBMC shows up-regulation of IFN- and various immune response associated genes.
Conclusions: These data show the in situ immunological changes and resulting clinical responses following the administration of TG1042 and demonstrate a potential significant benefit for the treatment of cutaneous lymphoma.
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Forcing Nanoscopic Infectious Agents to Incorporate Antiinfectives by Exposure to Moderate Laser Light Intensities – Solutions Inspired by Nature.

SOMMER, AP
Central Institute of Biomedical Engineering, University of Ulm, Ulm, Germany.
Background: Laser light intensities as low as the solar constant (~1000 Wm-2) can cause an expulsion of aqueous fluids from microorganisms, and even desiccation. Desiccation is also an effective method of viral inactivation. Laser light intensities of that order were found to modulate the height of nanoscopic water layers adhering to polymer films. This indicated that irradiation of permeable nanocapsules holding aqueous liquids, will induce powerful flow processes. Indeed, the response of living nanovesicles (N) to their stimulation with light clearly indicates the prevalence of a light-induced pumping mechanism, causing a bidirectional fluid flow – from a cavity across a nanoporous shell to the environment, and vice versa. Administration of an antiinfective, and external stimulation of fluid flows in nanoscopic infectious agents, can improve conditions to kill them. Methods: Combination of an antiinfective with exposure of relevant zones of the body to laser light recommends itself as a novel therapeutic concept extending the possibilities to kill viruses and N. In practice, this requires a temporal coordination between delivery of the antiinfective and exposure to the laser irradiation. In a best-case scenario, exposure to the laser light will start when the concentration of the antiinfective has reached its maximum in the desired field of action. Repetitive exposure of the targeted system to laser light can induce in it flux-reflux processes, virtually forcing it to incorporate antiinfectives present in its surrounding. Results: Laboratory experiments provide evidence that laser light, in particular 650 and 670 nm, applied at non-destructive levels of about 1000 Wm-2, induces almost instantaneously reversible changes in the molecular organization of nanoscopic water layers on surfaces – in air, and in an aqueous milieu. Associated viscosity and density variations, allow to understand two principal sources of light- induced flow processes, in engineered nanocavities, viruses and N. Conclusions: Antiinfective efficiency depends on concentrations and contact-time with infectious agents. Two practicable concepts seem suitable to favorably influence both factors. 1) Irradiation with lasers promises to shorten the necessary exposure of the body to antiinfectives. In an aqueous environment, laser light can stimulate the uptake of antiinfectives by nanoscopic infectious agents. 2) Light-induced fluid transport can be technically exploited, and is a motivation to design permeable nanocapsules for drug delivery, facilitating spatial and temporal adjustment of antiinfective dosage to the own metabolic capabilities of the body: exclusively the irradiated nanocapsules would release their liquid content, in one burst or in steps – a challenging picture, for both fields nanotechnology and pharmaceutics.
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The Importance of Combating Plaque Biofilm for Oral and Systemic Health.
SOORY M

GKT Dental Institute, King’s College London, UK.
Background: The initiation and progression of oral diseases related to plaque biofilm may impact on cardiovascular disease, diabetes and arthritis. Adverse mechanisms employed by biofilm to overcome therapeutic measures are relevant to devising effective treatment. Formulations of chlorhexidine, triclosan, cetylpyridinium chloride and essential oil mouthwashes, contain biocidal agents, surfactants, polymers and enzyme inhibitors that are effective against biofilm. These components are as important as conventional anti-infective agents in combating disease. The efficacy of anti-microbial agents is reduced dramatically in mature intact biofilms due to nutrient limitation and slow growth rate, bacterial enzymes and exopolymer matrix, being a hindrance to the action of therapeutic agents. In the context of periodontal diseases, between 3-12 weeks after the beginning of supra-gingival plaque formation, a distinctive sub-gingival microflora develops, consisting predominantly of gram-negative, anaerobic bacteria, including some motile species with variable ability to form biofilm. This determines the efficacy of antimicrobial dosing in sustained local delivery systems or systemic dosing as an adjunct to mechanical root debridement. The complete removal of bacteria by the use of antibiotics alone would be neither practical nor desirable, considering MIC values. Antimicrobials such as doxycycline have enzyme inhibitory and pro-anabolic effects which may not manifest in MIC related eradication of pathogens, but have relevant application in aggressive periodontal diseases. They are characterised by an over-exuberant host response to the initial microbial trigger, suggestive of an auto-immune element in their pathogenesis, also applicable to other systemic diseases. The chemically modified tetracyclines have clear adjunctive therapeutic advantages in this context. Combinations of pulsed electromagnetic fields and lasers have been effective in minimising dosing for eradicating infection in orthopaedic implants, vascular prosthetic grafts and periodontal diseases. Conclusions: 1. It is clear that antimicrobials used as adjuncts to interventional treatment are more acceptable in view of emerging problems associated with antibiotic resistance. 2. Adequate control of oral infection affects management of systemic diseases such as cardiovascular disease, diabetes and arthritis.
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Sensitive Analysis of Roxithromycin in Human Plasma by LC-MS/MS.
KINZIG-SCHIPPERS M1, LANDERSDORFER C1, JAKOB V1, RODAMER M1, SKOTT A1, HOLZGRABE U2, SÖRGEL F1
1Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg; 2Institut für Pharmazie und Lebensmittelchemie, University of Würzburg, Würzburg, Germany.
Purpose. Roxithromycin (ROX), a macrolid antibiotic, is a erythromycin derivative that is chemically described as erythromycin-9-[O-[(2-methoxy-ethoxy)methyl]oxime].Method. We present a new sensitive APCI LC-MS/MS method with heated nebulizer source using SRM, positive ions, for the quantitative determination of ROX in human plasma. In the positive ion mass spectrum of ROX an abundant pseudomolecular ion [M+H]+ was observed with the correct mass number of m/z 838. In the MS/MS-spectrum of the pseudomolecular precursor ion m/z 838 the L-cladinose substituent is split off as a whole moiety (‑176 Da) to give m/z 662 with low intensity. The basepeak m/z 680 is produced by loss of a neutral fragment of 158 Da directly from m/z 838, which can be assigned to a dihydropyrane derivative of cladinose. The fragment ion with m/z 716 is generated by the loss of the oxime ether (-121 Da). This product ion loses the L-cladinose substituent and the ion series with m/z 558, 540 and by loss of water (-18 Da) m/z 522 is formed originating from two hydroxy groups in position C6 and C12. The product ion m/z 158 is generated by charge-site cleavage across the O-C5' bond of the D-desosamine substituent with a subsequent release of the 2-methyl-4-dimethylamino-5-hydroxy-tetrahydropyrylium moiety. This daughter ion may undergo a further fragmentation step in losing propene (42 Da) to m/z 116. The following transition was monitored: 838/680. Plasma samples were deproteinized with acetonitrile. An aliquot of the supernatant was diluted with buffer. Chromatographic separations were performed on a RP-column with a mobile phase consisting of buffer and acetonitrile. Linearity: 0.00898-4.03 µg/mL. Results. The measured calibration graphs were highly linear with correlation coefficients of at least 0.998. The inter-day precision ranged from 2.8-6.1% with an relative error between –3.0-3.2%. The intra-day precision and relative error ranged from 2.0-4.2% and between -2.1-4.5 %. The absolute recovery of ROX over the whole concentration range was determined as 98.2±2.3%. The stability of ROX in native human plasma at +4 °C is given over a time period of at least 4 hours. No instability was observed after the sample preparation procedure over a time period of 120 hours at +4 °C and at -70 °C. No instability was observed after three freeze-thaw cycles of the native samples. ROX in human plasma is stable over a time period of at least 3 months at approximately -20 °C and approximately -70 °C.

Conclusions. With the described method the measurement of 360 samples per instrument per day is possible. The assay has been successfully applied in several pharmacokinetic studies.
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Dosing of Antiinfectives - “ONE SIZE FITS ALL” vs. Individualized Therapy.
SÖRGEL F, BULITTA J, KINZIG-SCHIPPERS M, HÜTTNER S
Institute for Biomedical and Pharmaceutical Research, Nürnberg-Heroldsberg, Germany.

Recently the impact of inappropriate dosing on emergence of resistance has been stressed. We compared data obtained from healthy volunteers of 12 antibiotics differing significantly in renal to hepatic excretion ratios (amoxicillin, clavulanic acid, penicillin V, clindamycin, clarithromycin, roxithromycin, telithromycin, linezolid, ciprofloxacin, levofloxacin, gemifloxacin, and isoniazid). We assessed the effect of demographic factors vs. phenotyping and genetic factors where possible.

Our results show that gender and weight affect the plasma levels of some agents, particularly those with major renal excretion. Where genetically influenced hepatic metabolism dominates the pharmacokinetic characteristics of a drug, as for isoniazid, these factors override the influence of gender and weight in most subjects. 

The examples shown demonstrate the complexity of dose prediction for antiinfectives and drugs in general.
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Importance of the infecting organism in the antibiotic penetration into the middle ear (ME) in experimental otitis media.
SORIANO F1, PARRA A1, MARTÍNEZ-MARÍN C1, HUELVES L1, GRACIA M1, DEL PRADO G1, PONTE C1, CENJOR C2
1Unit for Research in Medical Microbiology and Antimicrobial Chemotherapy, and 2Department of Otolaryngology, Fundación Jiménez Díaz- UTE. Madrid, Spain.

Background: The antibiotic penetration into the ME depends upon the chemical structure of the compound as well as of the inflammatory process. The most prevalent organisms responsible for otitis media are Streptococcus pneumoniae (Sp) and Haemophilus influenzae (Hi) and differences in antibiotic response and outcome are frequently found. Methods: A gerbil model of otitis media caused by either Sp, Hi, and Sp plus Hi was induced. Animals were sbc treated with amoxicillin (AMX), cefuroxime (CXM) or erythromycin (ERY) 2, 10, and 18 h after bacterial challenge and antibiotic efficacy was evaluated clinically and bacteriologically. Antibiotic concentrations were determined in the serum of healthy animals as well as in the ME 90 min after drug administration in infected animals.  
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Results: The percentage of drug penetration into the ME in animals with otitis media in relation to the inoculated organism was as follows:
Conclusions: 1) The rate of penetration into the ME for -lactam antibiotics ranged approximately from 20 to 30% when animals were infected with Sp (alone or combined with Hi) but such a rate was approximately 8 to 10% when the organism involved was Hi. 2) The erythromycin rate penetration ranged approximately from 40 to 50% whatever it was the microorganism involved.
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Antineoplastic polyanions in cancer strategy.
SORIMACHI K
Dokkyo University School of Medicine, Mibu, Japan.
Background:  Chemotherapy for bacterial infectious diseases is based on　the selective toxicity of drugs for just bacteria, there being significant differences in organism structures between host and bacteria; many such drugs have been called “Magic Bullets” by Paul Ehrlich.  However, finding strict differences, which might link to drug developments, between normal and neoplastic cells is difficult, because neoplastic cells appear spontaneously in a host body.  Accordingly, no “Magic Bullets” for cancer have been developed; and patients continue to suffer from serious side effects.  Therefore, we attempted to identify different types of antineoplastics.  Methods:  Various cell lines derived from cancers or transformed with viruses, virus genes or carcinogens, were examined. Polyanions such as lignin derivatives and dextran sulfate were mainly used as the antineoplastics.  The antineoplastic activity of drugs against cells was assayed by DNA content measurements, and the effects of the drugs on collagen fiber formation were assayed by the morphological changes with a photomicroscope.  Results:  Polyanions strongly inhibited cell adhesion to plastic culture plates in cell lines derived from human cancers, as modeled by cancer metastasis.  However, cell adhesion of cell lines derived from normal tissues was seen to be almost independent of polyanions.  Cell adhesion to plastic culture plates of the some cell lines transformed with viruses or carcinogens was also strongly inhibited by polyanions.  Similarly, polyanions inhibited cell growth with different antineoplastic activities, although these inhibitory effects were independent of cell origin.  In a model of fatal liver cirrhosis preceding hepatoma, dextran sulfate and heparin completely inhibited collagen fiber formation in rat liver cells.  Additionally, as a model of immunotherapy, macrophages activated in vitro with polyanions showed cytocidal effects on co-cultured human cancer cells.  When macrophages were incubated with water extracts of Agaricus blazei, cytokines such as tumor necrosis factor, interleukin-8 and nitric oxide were secreted.  Conclusions:  1) In the presence of polyanions, cell adhesion differs between cancer derived and normal tissue derived cells.  2)  Polyanions strongly inhibit the growth of cells transformed or derived from cancers.  3)  Dextran sulfate and heparin completely inhibit collagen fiber formation.  4)  Polyanions activate macrophages.
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Chemosensitivity changes at different ribosomal protein (S3a) mRNA levels and cell densities in various cell lines.
SORIMACHI K, NEMOTO K, AKIMOTO K, SUNAGAWA M
Dokkyo University School of Medicine, Mibu, Japan.
Background:  Chemotherapy, though perhaps the simplest and most applicable treatment for cancers located in most places, sometimes induces serious side effects. Thus, it is important that the side effects from chemotherapy are reduced as much as possible. To determine suitable chemotherapeutic conditions, chemosensitivity of cultured cells in different cell conditions has been investigated as expressed by ribosomal proteins (S3a) mRNA level and cell density, as both factors are linked to cell growth.  Methods: Eight rat cell lines transformed with viruses, virus genes or carcinogens, and 10 human cell lines derived from cancers were examined.  Well established drugs such as actinomycin D, cisplatin and 5-fluorouracil (5-FU) were used.  Cells at different cell densities cultured in 96-well plates were treated with each drug at different concentrations. The cytocidal effects of the drugs were assayed by the colorimetric method using Alamar Blue based on mitochondrial activity of viable cells. S3a mRNA levels in the cells were measured by Northern blotting assay and real time-polymerase chain reaction. Results:  Actinomycin D, cisplatin and 5-FU showed significant cytocidal effects at 1 g/ml, 10 g/ml and 50 g/ml respectively, on cultured cells after 24 h incubation.  The cytocidal effects of these drugs increased at a low cell density but reduced at a high cell density in various cell lines. S3a mRNA levels were relatively high at a high cell density compared with a low one.  An inverse correlation between chemosensitivity and ribosomal protein (S3a) mRNA level was observed in both rat and human cell lines.  Conclusions:  1) Cells expressing lower levels of S3a mRNA are more sensitive to drugs such as actinomycin D, cisplatin and 5-FU.  2) Chemotherapy appears more appropriate for cancers with a relatively low cell density.

	521
Barriers to Magic Bullets; The Permeability of Mucosal Tissue to Therapeutic Agents.
SQUIER CA, KREMER M, WERTZ PW
Dows Institute for Dental Research, University of Iowa, Iowa City, Iowa, USA.

Background: Topical application of antibiotics and other therapeutic agents to mucosal surfaces  provides an effective way of treating local, pathological conditions. However, studies by Squier and Wertz (In: Oral Mucosal Drug Delivery (M.J. Rathbone and J. Hadgraft, Eds. Marcel Dekker, Inc., New York, pp.1-16, 1996.) suggest the presence of an effective permeability barrier  in mucosa due to the presence of neutral ceramide in the intercellular spaces of the superficial epithelial layers of the tissue. This study describes the permeability of buccal mucosa to two common therapeutic agents, fluconazole and hydrocortisone and the use of a mucosal adhesive, the carboxyvinyl-polymer carbopol, to increase the flux of these compounds.  Methods: Specimens of normal buccal mucosa from pigs,  which have been shown to be an excellent model for human in drug delivery and permeability studies (Lesch, C.A., et al., J Dent Res 68:1345-1349, 1989.), were removed at slaughter and placed in thermostatted continuous flow perfusion chambers. The maximum flux to tritiated 1% fluconozole and to hydrocortisone, prepared in phosphate buffered saline (PBS) or in a mucoadhesive, 1% carbopol, was determined. Experiments utilized at least 7 replicates for each of the conditions. Results: Maximum flux values (dpm/cm2/min) for hydrocortisone and fluconozole in PBS were 23( 3 (SEM) and 6492( 2152 respectively; the flux values in carbopol were 407( 84 and 9107( 1793 respectively. Conclusions: Although the flux across oral mucosa differs between these different compounds, the use of the mucoadhesive, carbopol, significantly (p>0.05) increased the rate of penetration. As penetration across mucosal tissues depends on passive diffusion, the mucoadhesive may provide a higher local concentration of compound at the mucosal surface than does a solution. This approach provides a useful basis for formulation of therapeutic agents, including antibiotics, for delivery across mucosal tissues.
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An Overview of Skin Infections and Application of Non-invasive Methods for the Evaluation of the Skin Condition.
STAMATAS GN, KOLLIAS N
Johnson & Johnson, Skillman, New Jersey, USA.

Skin has the responsibility of shielding the organism from the external world effectively leaving pathogens out. Compromising skin integrity, for example in wounds or animal bites, can frequently be the cause of infections. Skin infections can be caused by bacteria, fungi, parasites, or viruses. Bacterial infections include impetigo, folliculitis, carbuncles, erysipelas, cellulites, and erythrasma. Fungal skin infections, also known as dermatomycosis, include ringworm, candidiasis, and tinea versicolor. Parasitic infections may cause scabies, lice infestation, and creeping eruption. Human papilloma virus infection can be the cause of different types of warts. Skin infections are manifested as alterations in tissue structure (scalding, dryness, flaking, skin roughness), color changes (erythema), swelling (edema), and can be accompanied by pain, itching, disagreeable odor, and discomfort. Trained dermatologists use their senses to assess these manifestations to reach a diagnosis. Recent advances in ever faster and cheaper computers and in sensitive, inexpensive, and of minimal dimensions optical instrumentation have allowed for the development of a number of non-invasive approaches to provide objective evaluation of the skin condition. In this overview we present in vivo non-invasive methods for the objective and quantitative assessment of skin appearance, structure, color, and biochemical constituency and the preliminary attempts to use them in the study if skin infections. Some of the methods presented can also provide information about tissue penetration and distribution of anti-infective compounds.
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Overview of Effectiveness of Rabies Antibodies in Rabies Postexposure Prophylaxis.
STANKOV S, VRANJES N, AND DESNICA J
Pasteur Institute, Novi Sad, Serbia and Montenegro

Rabies in animals and humans has remained an acute, progressive and invariably fatal disease of the central nervous system. So far, all treatment attempts have been unsuccessful, and only immunoprophylaxis either before or early after the moment of exposure to rabies virus has shown satisfactory results. While postexposure active immunoprophylaxis (vaccination) has been effective upon mild exposures, its effectiveness by most severe exposures which imply short incubation periods has been unsatisfactory.  Therefore, passive priphylaxis with preformed rabies antibodies has been used in combination with vaccination for fast protection in latter cases since early works of Babes and colleagues at the end of XIXth century. Controlled experiments in animals and postexposure trials in man have shown that the level of protection by passively transferred rabies antibody is directly proportional to the total amount applied and the vicinity of application site to the viral entry site, while being inversely proportional to the time elapsed from the moment of exposure to rabies virus. It has been established that the effectiveness of passive immunization stays around its maximum if applied (alone or combined with vaccination) at least 48 hours after exposure. The optimal dose, applied as unidose, has been determined at 20 International Units per kg body weight (IU/kg) for Human Rabies Immune Globulin (HRIG) or 40 IU/kg for antibody of heterologous origin. Pharmacokinetic studies with radioactive tracers and antibody titrations in sequential serum samples show that locally administered antibody diffuses into the surrounding tissues, retaining high local concentration for 24-48 h and subsequently reaches equilibrium between intravascular and extravascular fluid  at a concentration of approximately 0.1 – 0.25 International Units per milliliter (IU/ml), with a half-life over 3 weeks for homologous, but less than one week for heterologous preparation.  Because of shortage and difficulties in preparation of HRIG and serious adverse reactions with heterologous RIG which arise in 8-46% of patients, efforts have been undertaken for preparation of a muxture of human monoclonal antibodies (human Mabs) of defined specificity against currently circulating wild rabies virus strains. Human MAbs will represent a well standardized, readily available and highly efficacious preparation with minimal side effects, promising to become one of the first real «magic bullets» introduced to medical practice.
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The Potential Risk of Erythromycin as Emperic Therapy for Therapy Failure in Acute Respiratory Tract Infections.
NYS S1, TJHIE JHT2, SPEE K1, BARTELDS AIM3, HEIJNEN MLA4, PEETERS MF5, STOBBERINGH EE1
1University Hospital Maastricht, Maastricht; 2PAMM Laboratory, Veldhoven; 3Nederlands Instituut voor Onderzoek in de Gezondheid (NIVEL), Utrecht; 4Centrum voor infectieziekten en Epidemiologie (RIVM), Bilthoven; and 5Streeklaboratorium voor Volksgezondheid, Tilburg, The Netherlands.

Background 

Approximately 75% of all antibiotics are prescribed “unnecessary” for respiratory tract infections. The unnecessary antibiotic use contributes to the development of resistance among both pathogens and commensal (throat) bacteria. Unfortunately, little is known about the prevalence and mechanisms of resistance in the commensal flora.

In this study the prevalence and mechanism of erythromycin resistance were determined in commensal streptococci of patients presenting with an acute respiratory tract infection (ARI) at the general practitioners and control patients matched by age and gender.

Methods

From October 2000 until December 2002 678 patients (cases and controls) were included. As samples were taken before therapy was started in the patients (cases), no difference was made in the analysis between both groups. The prevalence of resistance of the indigenous oropharyngeal streptococcal flora to 1 and 16mg/L erythromycin and the prevalence of erythromycin resistance genes, analysed by PCR1-3 were determined.

Results

The prevalence of resistance to 1 and 16mg/L erythromycin was 75% and 20% respectively. The mefA gene was predominantly found among isolates on the 1mg/L plates; the ermB gene was present in 64% of the isolates on the 16mg/L plates. Both genes were present in 9% and 2% respectively of the isolates on the 1 and 16mg/L plates.

Conclusion

As the majority of all commensal streptococci isolates tested showed resistance to 1mg/L erythromycin (NCCLS-breakpoint for resistance) and 20% were resistant to 16mg/L, using erythromycin as emperic therapy in ARI poses a potential risk for therapy failure and the selection of resistant commensal and pathogenic micro-organisms.
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State of the Art:  Lyme Disease and the Legacy of Paul Ehrlich.
STRICKER RB1, LAUTIN A2, BURRASCANO JJ3
1California Pacific Medical Center, San Francisco, CA, USA; 2New York University School of Medicine, New York, NY, USA;  and 3East End Medical Associates, East Hampton, NY, USA.

Lyme disease represents a public health threat of major proportions that defies Paul Ehrlich’s “magic bullets”.  The murky science and acrimonious politics of Lyme disease have created barriers to reliable diagnosis and effective treatment of this protean illness.  Two major clinical hurdles are the absence of a therapeutic endpoint in treating Borrelia burgdorferi, the spirochetal agent of Lyme disease, and the presence of tickborne coinfections with organisms such as Babesia, Anaplasma, Ehrlichia and Bartonella that may complicate the course of the disease.  From a pathophysiologic standpoint, the affinity of Borrelia burgdorferi for multiple cell types and the presence of non-replicating forms of the Lyme disease spirochete have contributed to persistent infection and failure of simple antibiotic regimens and prophylactic vaccination.  Newer approaches to the treatment of Lyme disease should take into account its clinical complexity in coinfected patients and the possible need for prolonged antibiotic therapy in patients with persistent symptoms of this debilitating illness.  The optimal antibiotic regimen for chronic Lyme disease remains to be determined.
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Antimycobacterial and Antiplasmodial Activities of Curcuminoids and Analogues: Structure-activity Relationship Studies.
CHANGTAM C1, THONGON N2, SAENBOONRUENG J2, SUKSAMRARN A1BK
1Ramkhamhaeng University, Bangkok, Thailand; 2National Center for Genetic Engineering and Biotechnology, Pathumthani, Thailand.

Background: Curcumin (1), demethoxycurcumin (2) and bisdemethoxycurcumin (3) are the curcuminoid constituents of Curcuma longa L. (turmeric), with the former being the major components. In the course of our study on bioactive compounds from the Thai medicinal plants for the treatment of tropical diseases, we have investigated the antituberculosis and antimalarial potentials of compounds 1-3 and a number of their analogues obtained from structural modifications of compound 1. It was found that some of the modified compounds exhibited higher biological activities than the parent curcuminoids and this led to the chemical modifications of the curcuminoids 1-3 to a large number of their analogues for structure-activity relationship studies. Methods: Compounds 1-3 were subjected to chemical modifications to give 35 analogues which were assessed against Mycobacterium tuberculosis H37Ra and Plasmodium falciparum (K1, multidrug resistant strain). Results: The antimycobacterial activity of the parent compounds increased with decrease in number of the methoxyl group in the aromatic ring, whereas removal of the double bond from the aliphatic chain resulted in sharp decrease in activity. Partial alkylation of compound 1 as well as demethylation of compounds 1 and 2 caused decrease in activity. On the contrary, in the case of antiplasmodial activity, demethylation has changed the inactivity of the parent compounds 1 and 2 to their active analogues. Both biological activities of the curcuminoids were sensitive to chemical modifications of the aliphatic chain. Almost 10 folds higher antimycobacterial activity was obtained when one of the keto groups was replaced by a double bond function. Degree of unsaturation of the chain also effected the biological activities. Similar trends were observed for antiplasmodial activity. Conclusions: Chemical modifications of the curcuminoids 1-3 resulted in significant increase in antimycobacterial and antiplasmodial activities of a number of their analogues. The structure-activity relationship studies indicated that the biological activities, especially the former one, could be further enhanced by modifications of the parent compounds as well as by construction of new analogues of similar backbone.
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Sulfonamides as anti-tumor agents: novel mechanisms of action and new pharmacological agents in development.
Claudiu T. Supuran
Università degli Studi di Firenze, Polo Scientifico, Laboratorio di Chimica Bioinorganica, Sesto Fiorentino (Florence).

Tumor hypoxia is the result of the abnormal process of neoplastic growth and crucially depends on oxygen/nutrients supply from the host. Changes in tumor metabolism and microenvironment connected with adaptation of cells to hypoxia are important components of tumor progression. The most important molecule regulating the mammalian response to hypoxia is the heterodimeric protein hypoxia-inducible factor 1 (HIF-1), which in turn up-regulates genes involved in adaptation responses to hypoxic conditions. Two such genes encode for the transmembrane carbonic anhydrase (CA, EC 4.2.1.1) isozymes CA IX and CA XII, containing extracellular enzyme active sites. These CAs appear to participate in tumorigenetic processes via their ability to catalyse hydration of CO2 to bicarbonate and protons, regulating in this way the intratumoral pH. In addition, CA IX, possessing a unique N-terminal domain, has a capacity to perturb E-cadherin mediated cell-cell adhesion via interaction with (-catenin and may potentially contribute to tumor invasion. CA IX was proposed to serve as a marker of tumor hypoxia and its predictive and prognostic potential has been demonstrated in numerous clinical studies. CA XII is present in many normal tissues and overexpressed in some tumors. It is also induced by hypoxia, but the underlying molecular mechanism remains undetermined. Both CA IX and CA XII are negatively regulated by von Hippel Lindau tumor suppressor protein and their expression in renal cell carcinomas is related to inactivating mutation of VHL gene. The high catalytic activity of these two CA isoforms supports their role in acidification of tumor microenvironment that facilitates acquisition of metastatic phenotypes. Therefore, modulation of extracellular tumor pH via inhibition of CA activity represents a promising approach to anticancer therapy. Sulfonamide CA inhibitors (CAIs) were shown to compromise tumor cell proliferation and invasion in vitro and improve the effect of conventional chemotherapy in vivo. However, their precise targets are not known in detail at this moment, but it is presumed that these two tumor-associated CA isozymes, i.e., CA IX and XII, may represent important molecules for targeting cancer cells, by an unconventional therapeutic approach. Recent data on indisulam (E7070), an antitumor drug in phase II clinical trials will be discussed, together with the drug design of CA IX targeted inhibitors belonging to various chemical classes.
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Combined Antitumor Activity of Extracts from Cyanobacterium Anabaena cylindrica with Some Anticancer Agents.
SUZUKI T1, EZURE T2, NAKAMURA Y2, POMATI F3, MANAROLLA G3, ROSSETTI C3, FABIAN WMF4 
1Toyo University, Asaka, Japan; 2Tokyo Institute of Technology, Yokohama, Japan; 3University of Insubria, Varese, Italy; 4Karl-Franzens Universität Graz, Graz, Austria.
Background:  Chemotherapeutic agents, such as 5-FU, mitomycin C and ara-C are used in the treatment of cancer, however toxic side-effects are common. The development of selective antitumor agents with fewer side-effects is therefore desirable. There is increased interest in the cyanobacteria as potential sources of new antineoplastic agents. The aim of this study was to isolate the active component(s) with in-vitro antitumor activity from cyanobacterial biomass. 

Methods: The freshwater cyanobacterium Anabaena cylindrica IAM M-1 was cultured photoautotrophically under controlled conditions and the biomass was fractionated by successive column chromatography and HPLC. A variety of spectral techniques were used to isolate and characterize the active constituents. To assess the interactions between the active compound(s) isolated and five anticancer agents for which the mechanisms of action have been classified, a graphical method in which the types and extents of interactions of the binary mixtures of drugs were described by response surface diagrams was proposed and applied to the data.

Results: A structurally novel compound, 3-acetyl-2-ethenyl-6-methoxy-1-oxo-1,8a-dihydro- indolizin-7-carbonitrile (ACEMOC), was responsible for the most of cytotoxicity against both the mouse leukemia L5178Y cell and human breast cancer MCF-7 cell lines. The compound displayed favorable in-vitro antitumor activity comparable with 5-FU and cisplatin. The in-vivo toxicity against the larvae of the South African clawed frog Xenopus laevis was also comparable to 5-FU. Of the five binary mixtures of ACEMOC and existing anticancer agents, only the combination with vincristine sulfate was distinctly synergistic, whereas other combinations were weakly synergistic or additive. 
Conclusion: The new antitumor compound was thought to be inhibitive for DNA/RNA synthesis of cells in the S-phase of the cell cycle of the tumor cells in a similar manner as cisplatin, 5-FU or mitomycin C, although their detailed mechanisms of action are different.
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Tissue and Serum Concentrations of Levofloxacin 500 mg Administered Intravenously or Orally for Antibiotic Prophylaxis in Biliary Surgery.
SWOBODA S1, OBERDORFER K1, KLEE F2, GEISS HK1, HOPPE-TICHY T1
1University of Heidelberg, Germany; 2Salem Hospital, Heidelberg, Germany.
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Background: Levofloxacin (LVX) is a third generation fluoroquinolone with a broad spectrum of antibacterial activity comprising enterobacteria, nonfermenters, gram-positive cocci and some anaerobic species. Members of these species are also seen as pathogens in acute and chronic cholecystitis suggesting that LVX may well be used in perioperative prophylaxis in gallbladder surgery. The purpose of our study was to determine serum and tissue levels of LVX in cholecystectomy patients and to compare them with microbiological findings. Methods: Patients with gallbladder surgery were given preoperatively 500 mg LVX as a single dose either intravenously (iv) or orally (po). Excised gallbladder tissue and serum samples were collected and drug concentrations were determined by HPLC with fluorescence detection. Additionally all tissue samples underwent routine microbiological diagnostics. The E-test was used to determine the LVX MICs for all isolated aerobic strains.

Results: A total of 61 patients (48 female, 13 male) were included. The mean LVX concentrations ± the standard deviation were (na: not available):

Eleven pathogens were isolated from gallbladder samples and cultivated. MIC values were then compared to the corresponding tissue concentrations. Postoperative wound infection was observed in two out of 61 patients. 

Conclusion: Perioperative prophylaxis in cholecystectomy reduces postoperative infections to about 6%. Generally, betalactams are recommended for this indication. However, our data suggest that LVX may be considered as well for perioperative prophylaxis in biliary tract surgery, yielding high serum and tissue concentrations even if administered orally.
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Cutaneous Adverse Effects after Terbinafine Intake.
SZEPIETOWSKI JC
Department of Dermatology, Venereology and Allergology, University of Medicine, Wroclaw, Poland.
Background: Terbinafine is an antimycotic agent belonging to the allylamine class with a high fungicidal activity against all dermatophytes. The drug was first introduced in 1991 and is now marketed worldwide. Data March 2001 showed that more than18 million of patients worldwide took oral terbinafine, mainly because of onychomycosis. Objectives: Based on the literature data and own experience an overview of cutaneous complications after terbinafine treatment is given. Results: A survey of more than 25 000 patients receiving oral terbinafine for different reasons revealed that the incidence of its adverse effects is as high as 10.5%. The most common ones are gastrointestinal symptoms, followed by cutaneous reactions present in approximately 1-3% of subjects taking terbinafine. Cutaneous adverse effects are usually of mild to moderate intensity and they resolve within 2-3 weeks after discontinuation of the oral terbinafine. Cuatenous reactions include macular erythemas, pruritus, urticaria, fixed drug eruption imitating the baboon syndrome; terbinafine could also induce cutaneous lupus erythematosus, psoriasis, acute generalized exanthematous pustulosis, bullous pemphigoid, erythema multiforme, Stevens-Johnson syndrome or even toxic epidermal necrolysis. Serious cutaneous adverse effects are very rare. Recent study comparing the cutaneous adverse reactions after different oral antifungals revealed that the relative risk for serious cutaneous adverse effects, when compared to the risk of non users, is the highest for itraconazole, 3.9 (0.5-15) followed by that for terbinafine - 2.8 (0.7-7.8) and for fluconazole – 2.6 (0.3-10.1). In own clinical practice only three cases of cutaneous adverse effects after terbinafine intake were observed: urticaria, induction of cutaneous lupus erythematosus and exacerbation of psoriasis. The details of the last one are given. Conclusions: The increasing use of terbinafine results in a wider spectrum of adverse effects, including also cutaneous reactions, however serious cuatneous adverse events seem to be rare and of the similar incidence as those after other oral antifungals.
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Potential for immunostimulaion of Cytokine Response in Hepatitis Chronic B.
SZKARADKIEWICZ A, JOPEK A, WYSOCKI J
Poznan University of Medical Sciences, Poznan, Poland.
Background: In immunopathogenesis of chronic hepatitis B, the role of disturbed, HBV-antigen specific cytokine response of lymphocytes T has been well documented, expressed in particular by the weak or absent viral-specific IFN- production. Therefore, present study aimed at evaluation of IFN- IL-12 and/or IL-18 or thymosin-1 effects on HBcAg-specific cytokine production (IFN- IL-4, IL-5 and IL-10) by CD4 T lymphocytes isolated from peripheral blood of patients with chronic hepatitis B. Methods: CD4 T cells were isolated from peripheral blood of 20 children (age: 8.5 ± 2.8 yrs, 14 boys/6 girls, duration of HBV infection: 2.6±2.0 yrs; mean±SD) using the biomagnetic technique (Dynal). The isolated cells were cultured in presence of rHBcAg and IFN-, IL-12 or/and IL-18 or thymosin-1 or in their absence (control) for 48h at 37ºC. Production of studied cytokines was examined using ELISPOT assays (Mabtech). Number of cytokine spots was established using Nikon Eclipse E600 microscope and LeicaQ500MC computer software (Leica).

Results: Values are arithmetic means±SD

Conclusions: 1) IFN- or thymosin-1 exert no effect on cytokine response of Th cells exposed to HBcAg. 2) Synergistic action of IL-12 and IL-18 exerts a strong, HBcAg-specific stimulatory effect on lymphocytes Th1, expressed by the high production of IFN-.
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Interaction of Radiation and Anticancer Drug (Cisplatin, Etoposide) on Two Cell Lines with Different Radiosenseitivities In Vitro (especially Apoptosis.
Takahashi T1, Mitsuhashi N2, Akimoto T3, Matsumoto H3, Ishikawa H3, Nakano
T3 1Dept. of Radiol., Saitama Med. Center, Saitama Med. Sch., Kawagoe, Japan; 2Dept. of Radiol., Tokyo Women,s Medical Univ., Tokyo, Japan; 3Dept. of Radiol. & Radiat. Oncol., Gunma Univ. Sch. of Med., Maebashi, Japan
Background: The aim of this work is to investigate the differences between two rat yolk sac tumor cell lines with different radiosensitivities in cisptatin or etoposide sensitivity and in sensitizing effect of both drugs in combination with irradiation. Methods: Two cell lines were of the same origin; NMT-1 is a parent radiosensitive cell line and NMT-1R is a variant radioresistant cell line. The effects were assessed by clonogenic assay. Apoptosis was evaluated by DNA fragmentation assay to investigate the mechanism of the interaction of radiation and etoposide. Results: Cisplatin had a synergistic effect on both cell lines. Cisplatin potentiation of radiosensitivity was manifested by the decrease in the slope of the radiation dose-response curve (D0). On the other hand, etoposide potentiation of radiosensitivity was manifested by elimination of the initial shoulder (Dq) of the cell survival curve in radioresistant NMT-1R cells. However, there was no enhancement effect in radiosensitive NMT-1 cells. The incidence of apoptosis was elecated in NMT-1R cells treated with etoposide and radiation. Conclusions: Cisplatin had a synergistic effects in combination with irradiation for radiosensitive cells and radioresistant cells. On the other hand, etoposide had a supra-additive effect in combination with irradiation for radioresistant NMT-1R cells due to the induction of apoptosis. However, a supra-additive effect was not seen in radiosensitive NMT-1 cells.
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A new polysaccharide lyase that acts on a basic polysaccharide, producing an oligosaccharide terminating in unsaturated amino sugar residue.
TAKEDA M, MAKITA H, NAKAHARA Y, NOGAMI T, KOIZUMI J
Division of Materials Science and Chemical Engineering, Faculty of Engineering, Yokohama National University, Yokohama, Japan.

Background: All known polysaccharide lyases (E.C. 4.2.2) act on neutral or acidic polysaccharides. The sheath of the sheathed bacterium Sphaerotilus natans is made up of polysaccharide and peptide. The polysaccharide moiety of the sheath (SPS) is a straight-chained basic polysaccharide constructed from the following repeating unit:   -4GalNAc1-4Glc1-3GalNAc1-4GalNAc1-4GalNAc1- 

An enzyme (DssA) that depolymerizes SPS was obtained from the culture broth of a sheath-degrading bacterium, Paenibacillus koleovorans. No closely related protein or gene was indicated by homology search. Preliminary chemical and spectroscopic analyses of the enzymatic product suggested that DssA is a polysaccharide lyase acting on SPS. In this study, structural analysis of the enzymatic product was carried out to confirm this assumption. Methods: The sheath was prepared from S. natans by selectively lysing the cells. The sheath was treated with hydrazine to prepare SPS. SPS was degraded with DssA expressed by E. coli as a GST-fused protein. The enzymatic product was recovered by gel filtration chromatography and applied for NMR analysis. The corresponding alditolacetate oligomer was prepared and analyzed as well. Results: A signal at 5.95 ppm in 1-D 1H NMR spectrum indicated the presence of an unsaturated bond. This signal was assigned to the 4-position proton of the terminal unsaturated GalNA (GalNAc) residue by COSY and TOCSY (HOHAHA) plots. Further 2-D NMR analyses revealed that the enzymatic product (when N-acetylated) has the following structure:
GalNAc1-4Glc1-3GalNAc1-4GalNAc1-4GalNAc
Conclusions: 1) DssA produces an oligosaccharide terminating in unsaturated GalNA residue. 2) DssA is the first endolytic polysaccharide lyase acting on basic polysaccharides to be discovered.
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Circumvention of Antifolate-Resistance by Rationally Designed New Analogues: the Relationship between Structural Modification and Pharmacological Property and Its Clinical Implications.
TAKEMURA Y
National Defense Medical College, Tokorozawa, Japan.
We have established human leukemia cell lines made resistant to various antifolate drugs and elucidated resistance mechanisms developed in these cells at the cellular and molecular levels. The cells acquired resistance to antifolate drug(s) through: (1) impaired drug uptake via the reduced folate carrier, (2) increased activity of the target enzymes [dihydrofolate reductase (DHFR) or thymidylate synthase (TS)] resulted from a concomitant amplification and overexpression of the respective gene, (3) induction of a variant DHFR with a low affinity for antifolate drug(s) used for the selection of resistance, and (4) defective polyglutamation. Each resistance mechanism was not necessarily induced at random, but appeared to relate to the biochemical and pharmacological properties of the drug exposed, biological dispositions of the cells, drug-exposure manners to, or culture conditions of the cells. Since it has been shown that a minor modification at the specified position of the folate structure resulted in a drastic change in its pharmacological properties, many new compounds have been rationally designed on the basis of the knowledge of relationships between structure modifications and pharmacology properties. The step-by-step structural modification seeking a clinically active new analogue led to the discoveries of several promising antifolate drugs including trimetrexate, raltitrexed, nolatrexed, and pemetrexed, which can overcome the acquired and natural resistance to methotrexate, a classical antifolate, and clinical trials of these newer classes of antifolate compounds are currently underway.
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Antibiotic Selection Patterns in Acutely Febrile New Outpatients with or without Immediate Testing for C-Reactive Protein and Leukocyte Count.
Takemura Y1,2, Ebisawa K2, Kakoi H2, Saitoh H2, Kure H2, Ishida H3, Kure M2
1National Defense Medical College, Tokorozawa, Japan; 2Nishi-Ohmiya Hospital, Saitama-City, Japan; 3Yamaguchi University School of Medicine, Ube, Japan.
Background: Excessive use of broad-spectrum antibiotics develops drug-resistant bacteria strains in the community. We analyzed the effects on physicians’ choice of an antibiotic of immediate testing for C-reactive protein (CRP) and white blood-cell count (WBC) in patients with acute infection. Methods: Acutely febrile new outpatients were randomized into two groups: one group (147 patients) underwent CRP and WBC testing before initial consultation (advance testing). Prescriptions were compared to those in the other patient group without advance testing (154 patients). Results: In non-pneumonic acute respiratory tract infections, 61 patients (58%) with advance testing were prescribed antibiotics, against 122 (91%) without testing. Cefcapene pivoxil (third-generation cephalosporin) was the most frequently chosen drug for advance-testing patients, while amoxicillin was preferentially selected for those not tested. The total prescriptions of newer, extended-spectrum antibiotics (cefcapene pivoxil and clarithromycin) were decreased by 25% with advance testing, while increased in rate [41 (67%) versus 55 prescriptions (45%); P = 0.0031] because of significantly fewer prescription of amoxicillin in this group. Accordingly, the mean antibiotic cost per patient receiving antibiotic administration was higher in the former group (\1,430 versus \1,119/patient; P = 0.025), although the total antibiotic cost was decreased by one-third through advance testing. In patients with advance testing, cefcapene pivoxil was preferentially selected in patients with WBC of (9 ( 109/L. Prescription shifted to macrolides (mainly clarithromycin) when patients showed a WBC value of (9 ( 109/L. Conclusions: The availability of CRP and WBC data resulted in a massive reduction in overall antibiotic prescription, antibiotic cost, and the absolute amount of broad-spectrum antibiotics prescribed, but less affected physicians’ reliance on newer, potent, extended-spectrum antibiotics.
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Drug susceptibility test of Mycobacterium tuberculosis clinical isolates by simple fibroblast assay.
TAKII T 1, HAMASAKI S2, HIRANO K2, ABE C 2, ONOZAKI K 1
1Department of Molecular Health Sciences, Graduate School of Pharmaceutical Sciences, Nagoya City University, Nagoya, Japan, 2Research Institute of Tuberculosis, JATA, Kiyose, Tokyo, Japan.

Background: We have previously reported that viable M. tuberculosis H37Rv exhibits cytotoxicity to human lung fibroblast cell line, and the cytotoxicity was counteracted by drugs, including isoniazid, rifampicin, ethambutol and streptomycin. Based on these findings a host cell based method, termed SFA (Simple Fibroblast-based Assay), has been developed to perform drug susceptibility testing of Mycobacterium tuberculosis. Here SFA was used to assess the drug-susceptibilty of pyrazinamide (PZA) sensitive and resistant M. tuberculosis clinical isolates. Methods: Forty-five clinical isolates of M. tuberculosis was analyzed and SFA was conducted as follows: The fibroblast cells MRC-5 SV1 TG1 (Cell Bank, Japan), were plated in 96-well flat-bottomed microtiter wells, and then incubated with the bacterial suspension. Before treatment with PZA, the cells were made free of extracellular bacilli. Three days later, the cells were stained with 0.1 % crystal violet to determine the host cell viability. Results: The susceptibility of isolates to PZA had been determined by both pyrazinamidase (PZase) assay and growth test in acid agar medium, and some of them were also subjected to the mutation analysis for pncA gene. Blind test showed that 20 isolates were susceptible to PZA by SFA, and 25 isolates were resistant. The correlation between SFA, PZase assay in acidic medium, was 95.2% and 100% for susceptible and resistant strains, respectively. These ratios are comparable to, or higher than those of other methods based on PZase activity, drug susceptibility test in acidic agar, BACTEC system and the sequence analysis of pncA gene. Conclusions: The MICs of susceptible strains to PZA using SFA were between 3.13 to 12.5 microg/ml and the MIC of PZA possibly reflects the clinically effective dose of this drug. PZA-resistant strain which lack mutation in pncA gene could also be accurately identified. These results indicate that SFA is efficient in evaluating the susceptibility of clinical isolates to PZA.


	537
Successful Thiacetarsamide Sodium Therapy against Coagulase-Negative Staphylococcus spp. Bacteraemia in 3 Amazon Parrots Diagnosed with Chronic Fatigue Syndrome (CFS).
TARELLO W1
1International Veterinary Hospital, Ahmadi, Kuwait.

Background: Chronic Fatigue Syndrome (CFS) is a mysterious human disease not widely known to affect animals. The aim of this case report is to describe clinical signs, microbiological findings, and the outcome of an arsenical-based therapy in psittacine birds diagnosed with CFS. Methods: Three Blue-fronted Amazons (Amazona aestiva), belonging to a physician suffering from CFS, had a 4-month history of a CFS-like disease and had relapsed after extensive prior antibiotic and supportive therapy. Wright-stained blood smears were obtained from psittacines and from the owner. Blood samples from all birds were incubated for 3 days on Columbia plates in a CO2 enriched atmosphere. Diagnosis of CFS was done on the basis of clinical signs and atypical laboratory findings. Treatment with organic arsenical thiacetarsamide sodium at dosages of 0.1 ml/kg/day was then intravenously performed for 3 consecutive days. Results: Micrococci-like organisms were seen in circulating red blood cells at light microscopy in all three parrots and the owner. Blood cultures proved negative in Bird 1; positive for Staphylococcus auricularis in Bird 2; and positive for Staphylococcus cohnii in Bird 3. Within 3 days of therapy, clinical signs such as lethargy, fever, poor appetite and sore throat had disappeared. A check carried out one month later showed a complete and lasting remission that is evident in all three birds. Micrococci in the blood had disappeared and control blood cultures proved negative. Conclusions: 1) Bacteraemia due to coagulase-negative Staphylococcus spp. can be associated with a CFS-like disease in psittacine birds. 2) The organic arsenical thiacetarsamide sodium is highly effective in eliminating coagulase-negative Staphylococcus spp. bacteraemia and clinical signs of CFS. 3) The recovery of S. auricularis in Bird 2 suggests zoonotic implications since this bacterium is typically human. Additionally, S. cohnii has been recovered in both Australian CFS patients and in CFS diagnosed dogs in Italy. Finally, these facts and the presence in the owner’s blood of micrococcal forms indistinguishable from those seen in the three parrots strongly support a CFS human-animal interaction.
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Complete Remission after Treatment of Chronic Fatigue Syndrome (CFS) in 118 Falcons using Potassium Arsenite 0.05%.
TARELLO  W1
1International Veterinary Hospital, Ahmadi, Kuwait.

Background: Chronic Fatigue Syndrome (CFS) is a medical and veterinary dilemma which lacks a satisfactory therapy. However, a inorganic arsenical drug, potassium arsenite, was successfully used by the author to cure his own CFS. As a result, he wanted to test the efficacy of this drug on falcons diagnosed with CFS on the basis of established veterinary criteria. Methods: One hundred and twenty-one diseased captive falcons (92 Falco cherrug, 19 Falco peregrinus and 10 Falco rusticolus) were diagnosed with CFS on the basis of the presence of micrococci-like bodies in the blood as detected on Wright-stained blood smears by light microscopy, and suggestive clinical signs such as: loosing weight (47.1%), lethargy (43.8%), anorexia/poor appetite (43%), and reduced speed and strength in flight (33.9%). The falcons were treated intramuscularly with potassium arsenite 0.05% at doses of 1 ml/kg/day, thus 0.37 mg of As/Kg/day, for 3 consecutive days. On the day of the last injection, a second control blood smear was performed, the owner was interviewed regarding the clinical signs, and all falcons were weighed again. Results: Within three days, one hundred and eighteen falcons (97.5%) had, according to the owner’s observations, found complete remission, showing improved appetite, restored liveliness, and speed and strength in flight. The average weight gain was 29.3 grams. No side effects were noticed. On day 3, control blood smears showed that the micrococci had disappeared from the blood in 67 (56.7%) falcons and their count was sharply reduced in 51 (43.3%) falcons. Three birds did not respond to therapy (2.5%). Conclusion: Potassium arsenite 0.05% should be regarded as the therapy of choice against CFS in falcons, since it produces fast and complete remission within three days in 97.5% of cases, with no evidence of any side effects.
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Fluconazole Prevents Multiple Organ Failure due to Septic Shock: an Experimental and Clinical Study.
TARIQ M, JACOBS S, KHAN HA, EVANS DAP, AL MUSLIM O
Armed Forces Hospital, Riyadh, Saudi Arabia.

Background: Multiple organ failure (MOF) is a deadly consequence of septicemia, accounting high mortality in ICU patients. In spite of intensive research, improvement of survival rate in septic shock patients remains a challenge for physicians. It is largely believed that MOF is closely related to an uncontrolled inflammatory response following microbial invasion and immunological activation. This investigation was aimed to study the effect of fluconazole (FLZ) against MOF in experimental septicemia leading to a clinical trial subjective to positive findings in animal study. Methods: A fecal peritonitis model was used to induce septicemia in male Wistar rats by intraperitoneal instillation (1 ml/kg) of non-sterile fecal suspension (1:1 w/v in saline). FLZ was administered orally in the does of 0, 3, 10 and 30 mg/kg, 30 min before fecal instillation. The organ damage was evaluated by histopathology (lung and intestine) and serum biochemistry (kidney and liver). Myeloperoxidase (MPO) was analyzed in peritoneal fluid, lung and intestine as a marker of neutrophil infiltration. The clinical trial was conducted in 71 septic shock patients; 32 patients were treated with FLZ (200 mg, iv) and 39 patients received equal volume of placebo. The patients were observed for survival as well as any adverse clinical signs. Serum creatinine and bilirubin were analyzed at treatment days 1 and 10. Results: FLZ significantly and dose-dependently prolonged the survival time and increased the survival frequency of rats exposed to peritonitis (P<0.01, log-rank test). Peritonitis caused a significant increase in MPO activity in peritoneal fluid (34-folds), lungs (20-folds) and intestine (9-folds) of rats, which was significantly attenuated by FLZ (P<0.05, t-test). Serum biochemistry revealed functional impairment of kidney and liver, which was significantly improved by FLZ treatment. The protective effect of FLZ in experimental sepsis was also confirmed by histopathological evaluation. The results of clinical trail showed that FLZ significantly reduced MOF and mortality (78% versus 48%, P<0.01, log-rank test) in septic shock patients. Conclusion: FLZ significantly attenuated MOF and improved survival in experimental septicemia as well as in septic shock patients. The beneficial effects of FLZ in septicemia may be attributed to the inhibition of inflammatory cascade due to immunological activation.
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Meclofenoxate (Centrophenoxine, Acephen, etc.) can inhibit the retrovirus budding on the plasma membrane of lymphoid line cells.
Tatariunas A
Kaunas Medical University, Lithuania.

Background: It has been shown that meclophenoxate (MF), an ester of dimethylaminoethyl-p-chlorophenoxic acid, considerably potentiated the antitoxic effect of certain alkaloids of plant origin (vincristine, vinblastine), which are inhibitors of mitosis. Their action is interlinked with elements of the cytoskeleton such as tubulin and actin. Methods: The aim of this investigation was to study electron microscopicaly the action of MF on the ultrastructural organization of retrovirus-transformed cells of the lymphoid series (hybridomas). Results: A characteristic ultrastructural feature of initial mieloma line cells and obtained hybridoma is that they contain large number of retrovirus (RV) particles, surrounded by a membrane, both inside the cell and in the extracellular space. It is clear that tubulin microtubeles (~23 nm in diameter) approach the sites of RV formation. An active part in the assembly of RV is played by various cell membranes by budding. RV within cisterns of smooth ER and in the lumen of the nuclear envelope are cosiderably smaller than those from extracellular space (800 and 1000 Å in diameter, respectively) because of the difference in the membrane-bound cytoskeleton. During hybridoma culture in the presence of MF (5 x10-4 M), assembly of RV takes place manly on membranes of the ER and on the outher nuclear membrane. Budding of RV from the cell can be detected only in rare cases. Treatment of the cells with MF induces swelling of the mitochondria and also the formation of numerous evaginations of the plasma membrane, with the formation of microvilli, packed with microfilaments (~5-7 nm in diameter), identified as F-actin. An important characteristic of such cells is the absence of contacts between tubulin microtubules and plasmolemma. Conclusions: 1) A similar action of MF on cells (the formation of microvilli) has been demonstrated early for antipsychotics of the chloropromazine series, which also interact with the cytoskeleton. The principal effect of these preparations is inhibition of the Ca-calmoduline complex. Since MF and compounds of chloropromazine series are very similar in their chemical structure (acidotripic easy protonic weak base) it can be tentatively suggested that MF can interact similarly with Ca-calmoduline system, bound with the cytoskeleton. 2) Most probably, the assembling of infectious RV is carried out by means of interaction of viral ribonucleoprotein with a definite site of the cytoplasmic membrane. In this connection, it is still not clear whether the RV formed on the membranes within the cell would be infectious or not if they come out into extracellular space.
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Stromal targeted therapy: will manipulation of the haemopoietic microenvironment improve outcomes in myelodysplastic syndromes (MDS) and acute myeloid leukaemia (AML)?
S Tauro
University Hospital Birmingham NHS Trust, Edgbaston, Birmingham, UK.

Until recently, clonal haemopoietic cells have been the target for most treatment regimens in MDS and AML.  In AML and some cases of MDS, the use of combination chemotherapy has enabled reduction of the abnormal cell load to undetectable levels in most patients.  However, disease recurrence is common after cessation of treatment.  Cells that contribute to relapse may possess inherent properties that confer resistance to cytotoxic agents; in addition, it is increasingly being recognized that the proliferation and survival of clonal cells may be regulated by the ability to interact with stroma, i.e. the cellular and non-cellular elements within the marrow microenvironment.  Laboratory data have indicated that stromal function is abnormal in some patients with MDS or AML and can alter regulation of haemopoiesis or enhance preferential development of abnormal cells.  The ‘cross-talk’ between abnormal haemopoietic cells and the microenvironment may thus facilitate formation of a ‘niche’ that could be critical to the biology of the disease.  Treatment modalities that target specific abnormal interactions within the microenvironment are therefore of interest, as they could disrupt regulatory pathways that promote survival and proliferation of clonal cells, and potentially optimise the efficacy of conventional chemotherapy.  Experimental data on the significance of the abnormal microenvironment in MDS and AML will be presented along with results from clinical trials of therapeutic agents that appear to target the microenvironment.
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A New Type of Magic Bullet? Therapeutic Agents that Modify Rather than Kill the Pathogen.
TAYLOR PW1, MUSHTAQ N1, LUZIO JP2
1School of Pharmacy, London, United Kingdom; 2Cambridge Institute for Medical Research, Cambridge, United Kingdom.

Background: The intensive use of bactericidal and bacteriostatic antibiotics has applied enormous selective pressure on populations of pathogenic and opportunistic bacteria and has led directly to the emergence of multi-drug resistant genotypes that threaten our capacity to effectively treat many infectious diseases. The development of therapeutic agents that do not kill pathogens but “disarm” them by removing or inhibiting the expression of virulence factors essential for the survival of the bacterium at the site of infection may reduce the propensity for the selection of resistant forms. We have demonstrated the potential of such agents using a neonatal rat model of Escherichia coli K1 bacteraemia. Methods: A his6–tagged recombinant form of endosialidase (endoE), an enzyme that selectively depolymerises the K1 capsule, was purified by Ni affinity chromatography and administered intraperitoneally to two-day-old Wistar rat pups infected with E. coli K1. Litters (usually 10-12 pups) were fed overnight bacterial cultures and gut colonisation and bacteraemia were established by culture of K1 bacteriophage-susceptible E. coli from anal swabs and tail vein blood respectively. Results: K1 strain A192PP colonised the gastrointestinal tract of all animals within 24 h of feeding of the culture. In the absence of therapeutic intervention, the bacteria invaded the blood compartment and caused a fatal septicaemia in the large majority of animals. Blood infection was markedly age-dependent. Two-day-old rats were extremely susceptible to infection but four-day-old pups were essentially refractory, mirroring the disease pattern in humans. Intraperitoneal administration of recombinant endoE prevented bacteraemia and death in this model: a single dose of 0.25-20 (g enzyme given 24 h after administration of the infecting dose produced essentially a complete cure (80-100%) whereas doses in this range given 72 h after infection were less effective. Conclusions: Enzyme-mediated stripping of the protective capsule from the surface of invasive E. coli K1 enables host defences to overwhelm the attenuated pathogen and demonstrates that modification of the bacterial phenotype is a viable strategy for treatment of systemic infection.
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Brain-to-Blood Efflux Transporters for Hydrophilic Endogenous Substrates at the Blood-Brain Barrier as a CNS detoxifying system.
TERASAKI T1, OHTSUKI S2
1New Industry Creation Hatchery Center (NICHe), and 2Graduate School of Pharmaceutical Sciences, Tohoku University, Sendai, Japan; 3CREST and SORST, Japan Scinece and Technology Agency, Japan.

Background: From the standpoint of cerebral detoxification, we could postulate that the blood-brain barrier (BBB) has the multifunctional efflux transport systems, which pump out the hydrophilic substrates such as neurotransmitters, their metabolites, uremic toxins and xenobiotics from the brain to the circulating blood. The purpose of the present study was to clarify the molecular mechanism of the BBB efflux transporters.  
Methods: To evaluate the in vivo contribution of the BBB efflux transport, the Brain Efflux Index (BEI) method was used. The conditionally immortalized brain capillary endothelial cell lines established from mice (TM-BBB) and rats (TR-BBB) were used for the characterization of BBB transport function in vitro. To confirm the expression, localization and function of the transporter, RT-PCR, northern blotting, western blotting, immunohistochemical analysis and Xenopus oocyte expression system were performed. 
Results: The in vivo half life of the brain-to-blood transport across the BBB was 17 min for GABA and 3.4 min for L-Asp. GAT2/BGT-1 and ASCT2 were suggested for a responsible transporter system of GABA and L-Asp, respectively, at the abluminal membrane of the brain capillary endothelial cells. We have also analyzed the BBB efflux transport of homovanillic acid (HVA) and indoxyl sulfate (IS) as the metabolites of neurotransmitter and the uremic toxin, respectively. The in vivo half life of the brain-to-blood transport across the BBB was 41 min for HVA and 64 min for IS. OAT3 was suggested for a responsible transport system of HVA and IS. Immunohistochemial studies indicated the abluminal localization of OAT3 in the brain capillary endothelial cells.

Conclusions: The BBB appears to play an important role as a brain detoxifying system by pumping out these endogenous hydrophilic substrates from the brain. These findings will provide rational insights to assist in the development of rational and safer CNS chemotherapy.  
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Metal-Complexes as Chemotherapeutic Agents.
THEOPHANIDES T1,2 ANASTASSOPOULOU J1 THEODORACOPOULOU O1 

1National Technical University of Athens, Chemical Engineering School, Radiation Chemistry and Biospectroscopy, Zografou Campus Zografou Athens 

2International Institute of Anticancer Research, Kapandriti-Kalamou, Greece.

Background: The existence of a relationship between metals, metalloids and cancer or diseases has been known since antiquity. The investigation of medicinal applications of inorganic compounds could lead to more discoveries in this field of coordination chemistry and organometallics. Methods: Many metal coordination and organometallic compounds were synthesized and characterized by analytical methods. The tested compounds were against cancer and their antibiotic activity. Cell cultures were grown in a humidified atmosphere with 5% (vol/vol) CO2 in air at 37ºC for the magnesium experiments. Results: Salvarsan has been used against syphilis successfully and cisplatin is one of the leading metal-based drugs against testicular cancers. More inorganic drugs have been synthesized and tested. Conclusions:Several metal-based drugs are in clinical use. Cisplatin is effective in treating cancer, in particular testicular cancer with a greater than 90% cure. Other metal-based drugs are in clinical use.
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Nontoxic, antifungal plant defensins interact with fungal-specific sphingolipids.
THEVISSEN K1, WARNECKE DE2, FRANCOIS IEJA1, AERTS A1, LEIPELT M2, HEINZ E2, CAMMUE BPA1

1CMPG, K.U. Leuven, Kasteelpark Arenberg, Heverlee, Belgium; 2Institut fur Allgemeine Botanik, University of Hamburg, Hamburg, Germany.

Background: To defend themselves against microbial attack, plants produce various antimicrobial proteins. One family of antimicrobial peptides, occurring in different plant species, are the plant defensins. Plant defensins are small, basic peptides that have a characteristic three-dimensional folding pattern, stabilized by four disulphide bridges. Plant defensins inhibit growth of a broad range of yeast and fungi, including human pathogens such as Candida albicans, at micromolar concentrations. Plant defensins are not cytotoxic to either mammalian nor plant cells. In contrast to insect and mammalian defensins, plant defensins interact with high-affinity binding sites on the fungal plasma membrane, thereby permeabilizing the plasma membrane. Methods: Based on both a genetic complementation approach using Saccharomyces cerevisiae and C. albicans and a biochemical approach using an ELISA-based binding assay, the nature of the plant defensin binding sites on the fungal plasma membrane was determined. In addition, the molecular basis of plant defensin-resistance in S. cerevisiae was assessed using a transposon mutagenesis approach. Results: The plant defensin binding sites were identified as complex fungal-specific sphingolipids, such as inositolphosphoryl-containing sphingolipids and glucosylceramides. In an ELISA-based binding assay, plant defensins were shown to only interact with fungal sphingolipids and not with human sphingolipids, pointing towards a highly selective interaction. In addition, plant defensin-resistant S. cerevisiae transposon mutants were isolated and characterized. Some plant defensin-resistant S. cerevisiae transposon mutants were at least 20-fold more sensitive towards the azole antimycotic ketoconazole as compared to the corresponding wild-type strain.
Conclusions: The finding that plant defensins interact with fungal-specific plasma membrane components makes plant defensins interesting leads for the development of new antifungal therapeutics with a novel mode of action.
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Novel Acoustic Liposomes for Drug Encapsulation.
TIUKINHOY SD, HUANG SL, KHAN AA, MACDONALD RC, MCPHERSON DD.

Northwestern University, Chicago/Evanston, Illinois, USA.

Background:  Efficient and safe delivery of drugs to target cells is the goal of any clinically useful pharmacotherapeutic strategy.  We have developed novel acoustic liposomes that can be antibody-conjugated for the specific highlighting of atheroma and atheroma components.  We have previously reported efficient gene encapsulation and delivery using these novel acoustic agents.  We now aim to evaluate the utility of these agents for drug encapsulation and delivery.

Methods: Liposomes were made using a procedure involving lipid film hydration, sonication, freezing in the presence of mannitol, lyophilization, and rehydration.  Azithromycin was incorporated into the liposomes during rehydration of the lipid film.  Nonspecific gammaglobulin was conjugated to the drug-liposome complex to evaluate its effect on drug delivery.  Acoustic properties were evaluated using an intravascular ultrasound catheter and quantified by computer-assisted videodensitometry.  To evaluate encapsulation efficiency, a fluorescent dye calcein, was added.  Human umbilical arterial endothelial cells were infected with Chlamydia pneumoniae.  Cells were treated with the drug-liposome complex, free drug, empty liposomes, or media.  Infection-forming units were counted using fluorescence techniques.  

Results: Encapsulation of azithromycin into our liposomes was feasible with retention of acoustic properties (p>0.05 vs. empty liposomes).  15% drug encapsulation was obtained after one freeze-thaw cycle, and 20% with up to 4 freeze-thaw cycles.  Drug encapsulation and retention of acoustic activity were dependent upon mannitol concentration; both were adversely affected by changing the surfactant to trehalose.  The azithromycin-liposome complex demonstrated effective inhibition of microbial growth in endothelial cells (p<0.001 vs. empty liposomes and control), with an effect similar to that of free drug (p>0.05).  There was a dose-response relationship to this effect.  Conjugation with a gammaglobulin did not result in a detrimental drug effect (p>0.05 vs. unconjugated complex).  

Conclusions:  We have developed a novel acoustic drug-liposomal agent that can deliver an antibiotic into cultured cells.  Retention of acoustic properties allows for imaging to detect site-specific drug delivery and effect.  This property can also be harnessed for enhanced drug uptake through sonoporation.
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VEGF and its intrinsic inhibitory protein in human cancer.
TOI M1, BANDO H1, WEICH HA2
1 Tokyo Metropolitan Cancer and Infectious Disease Center, Komagome, Tokyo, Japan

2 German Research Center for Biotechnology, Braunschweig, Germany.
Background: Anti-vascular endothelial growth factor (VEGF) therapy is promising to regress the growth of human cancers. In recent clinical trials, it was demonstrated that anti-VEGF monoclonal antibody therapy drove a significant survival advantage for colon cancer patients. Accordingly, a huge interest is paid to anti-VEGF therapeutics, in particular, on the enhancement of therapeutic efficacy and selection of the appropriate target population. In fact, in order to enhance the activity, a variety of combination therapies with VEGF inhibition are tested in clinical trials in a wide range. We have investigated the expressions of VEGF and VEGF receptor super-family molecules in human biomaterials tumor tissues and bloods. In recent studies, we discovered that the levels of soluble VEGFR-1 (sVEGFR-1), an endogenous negative counterpart of VEGF, were elevated frequently in human cancer tissues. Therefore, it is of interest to investigate the role of sVGFR-1 in cancer progression in more details and to know its regulatory mechanism in human cancer more precisely.  

Methods: We have determined intratumoral levels of VEGF and VEGF receptor super-family molecules in human breast cancer tissues quantitatively. Clinical impact, such as prognostic importance and predictive significance, of these biomarkers was assessed. In addition, the regulatory mechanisms of VEGF and sVEGFR-1 expressions were investigated.

Results: It was found that the VEGF/ sVEGFR-1 ratio was characterized as a potent and independent prognostic indicator of primary breast cancer. VEGF-dominant tumors correlated with unfavorable prognosis, whereas sVEGFR-1 dominant tumors rather correlated with favorable prognosis. Furthermore, it was newly discovered that the prognostic aspects of VEGF and sVEGFR-1 were relevant to estrogen receptor (ER) status significantly. The correlative researches indicated that hormone is closely involved in the regulation of VEGF/sVEGFR-1 balance and hormone therapy can change the status of VEGF/sVEGFR-1 balance. 

Conclusions: In conclusion, the balance between VEGF and sVEGFR-1 was associated significantly with long-term prognosis of primary breast cancer. The balance was relevant to hormone receptor status and hormonal treatment.  It is of importance to know the regulatory mechanisms of VEGF and its intrinsic inhibitory protein sVEGFR-1 in human cancer in more depth and to consider new therapeutic paradigm for future cancer treatments.
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Antimicrobial Activity of Chitosan including practical application.

Seiichi Tokura, Tetsuaki Tsuchido, Kaoru Negoro* and Hiroshi Tamura
Faculty of Engineering and HRC, Kansai University, Suita, Osaka, Japan

*Negoro Sanngyo Co. Ltd. Kishiwada, Osaka, Japan.

Chitosan, one of biodegradable muco-polysaccharides, has been investigated on the biological properties including biodegradability, antimicrobial activity, immunoadjuvant activity and so on. Though chitin, N-acetylated form of chitosan, doesn’t show any antimicrobial activity, amino groups of chitosan are evaluated as main force for the inhibitory activity. There is hard to find antimicrobial action by chitosan oligomer with molecular weight less than 3,000 and is surely selective activity with chitosan of higher molecular weight more than 10,000. A fluorescent study declaired that full fluorescent inside of cell on the application of chitosan less than 3,000 of molecular weight and is a location of fluorescent on the edge of cell in the case of chitosan of molecular weight more than 10,000.

 On first practical application of chitosan, chitosan was coated on the surface of  recycled PET fiber successfully by the aids of bovine gelatin in the presence of cross linking agent. A clear antimicrobial activity was shown according to standard processes to detect antimicrobial activity. The second application of chitosan has been achieved by the preparation of chitosan neutral hydrogel to avoid acidic smell of chitosan aqueous solution in cosmetic or biomedical field. Chitosan hydrogel was also found to become stable of molecular weight for long standing at room temperature, because immediate dissolution of chitosan hydrogel was found by the addition of acids such as hydrochloric acid or organic acid to give a clear chitosan solution.
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Moxifloxacin as an Alternative Antimicrobial Prophylaxis of Bacteraemia Following Dental Procedures.
TOMÁS I1, LIMERES J1, ALVAREZ M2, LÓPEZ-MELÉNDEZ C2, MEDINA J3, DIZ P1.
1-Santiago de C. University, Spain; 2-Xeral-Cíes Hospital, Vigo, Spain; 3-CHUS, Santiago de C., Spain.

Background: To date, numerous studies have demonstrated a high prevalence of oral bacteria resistant to the antimicrobials used in the current prophylactic regimens before certain dental procedures. The aim of this study was to evaluate the efficacy of Moxifloxacin (MXF) in the prevention of bacteraemia following dental extractions (BDE), comparing the results with those obtained after a standard oral prophylactic dosage with Amoxicillin (AMX) or Clindamycin (CM).

Methods: Two hundred adults who required dental extractions under general anaesthesia were randomly assigned to: control group, MXF group (400 mg), AMX group (2 g), and CM group (600 mg). Every antimicrobials were administered one hour before anaesthesia induction. Venous blood samples were collected from each patient at baseline, 30 seconds, 15 minutes and one hour after tooth extractions. Samples were inoculated in BACTEC plus aerobic and anaerobic blood culture bottles, and were processed in the Bactec 9240. The subculture and further identification of the isolated bacteria were performed by conventional microbiological techniques. The susceptibilities of isolated bacteria against MXF, AMX and CM were tested. 

Results: The prevalence of BDE in the control group/MXF group/AMX group/CM group were 98/44/48/81% at 30 seconds, 64/12/12/67% at 15 minutes and 20/4/2/24% one hour later. Streptococci were the most frequently identified bacteria in all groups, the percentage in the AMX group being lower than in the remaining groups (47% versus 63-70%). The isolated streptococci showed in vitro a MIC90 to MXF and AMX of 0,19 mg/l and 0,25 mg/l respectively. The remaining isolated bacteria showed in vitro a MIC90 to MXF and AMX of 0,38 mg/l and 1 mg/l respectively. The MIC90 of all isolates to CM was 256 mg/l.  

Conclusions: 1) The efficacy of MXF and AMX prophylaxis were similar reducing the prevalence and duration of BDE. 2) MXF prophylaxis was more effective than CM prophylaxis reducing the prevalence and duration of BDE, making it a promising antimicrobial alternative for prevention of BDE, when the administration of beta-lactam agents is not indicated.
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-Tocopheryl succinate enhances the cytotoxic effect of immunological and chemotherapeutic agents.
Tomasetti M1, Alleva R2, Benassi MS3, Neuzil J4, Borghi B2, Procopio A1
1Department of Molecular Pathology and Innovative Therapies, Ancona, Italy; 2Department of Anesthesiology, Bologna, Italy; 3Laboratory of Oncology, Bologna, Italy; School of Health Sciences, Southport, Queensland, Australia.

Background: A novel approach of tumour treatment involves a combination of anticancer agents with different modes of action that synergize to improve their effect. -Tocopheryl succinate (-TOS) is a highly promising molecule. -TOS triggers pleiotrophic responses leading to cell cycle arrest, differentiation, and apoptosis. The effect of -TOS was investigated in combination with immunological and chemotherapeutic agents to test their potential ability to cooperatively induce cytostasis and apoptosis. Methods: Malignant mesothelioma cells (MM) and osteosarcoma cells (OS), were treated with -TOS alone or in combination with the immunological apoptogen TNF-related apoptosis-inducing ligand (TRAIL) or with mehotrexate (MTX) and the synergistic effect was evaluated as induction of cytotoxicity and apoptosis. Results: MM cells were sensitive to -TOS induced apoptosis. Sub-lethal doses of -TOS sensitizes TRAIL resistant MM cells to the immunological apoptogen, decreasing the IC50 values for TRAIL, from >200 to 10 ng/ml. Isobologram analysis of the cytotoxicity assays reveals a synergistic interaction between the two agents in MM cells and their antagonistic effect in non-malignant mesothelial cells. Interestingly, we observed that OS cells responded differently to -TOS treatment. The -TOS resistant OS cells were sensitive to TRAIL induced apoptosis and the TRAIL resistant OS cells were highly sensitive to -TOS induced cell death. A weak -TOS/TRAIL synergistic effect was observed in both OS cell lines. However, the treatment of OS cell lines with -TOS induces cytostasis associated with a cell cycle Conclusions: Taken together, these data provide some molecular evidence  for using arrest in S/G2 phase sensitizing them to MTX an antifolate drug which are known to be effective in S phase. -TOS as a possible anti-cancer agent alone or in combination with other immunological or chemotherapeutic drugs which are currently used to treat cancer patients.
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Effect of Rapamycin on Hepatocyte Function and Proliferation Induced by Growth Factors.
TOMIYA T1, INOUE Y1, YANASE M1, ARAI M1, IKEDA H1, TEJIMA K1, NAGASHIMA K1, NISHIKAWA T1, WATANABE N1, OMATA M1, FUJIWARA K2
1Department of Gastroenterology, University of Tokyo, Tokyo, Japan, 2Third Department of Internal Medicine, Saitama Medical School, Saitama, Japan.

Background: While rapamycin (sirolimus) was initially found as an antifungal antibiotic, recent studies revealed that rapamycin has immunosuppressant properties and antitumor activity. Rapamycin is now identified as a specific inhibitor of mammalian target of rapamycin (mTOR), which plays a pivotal role in integrating intracellular signals from mitogens and nutrients in relation to phosphatidylinositol-3 (PI3) kinase pathway at least in part. The effect of rapamycin on the proliferation and cellular function determined by the ability to produce proteins was studied in hepatocytes stimulated by hepatocyte growth factor (HGF) and transforming growth factor  (TGF), both of which are postulated to contribute to liver regeneration and/or hepatocyte functions in vivo.

Methods and Results: When isolated rat hepatocytes were cultured at low density, the addition of HGF or TGF did not affect the levels of albumin or fibrinogen in the medium, but DNA synthesis increased in a dose-dependent manner by HGF or TGF addition. In contrast, when hepatocytes were cultured at high density, the levels of albumin and fibrinogen in the medium, but not DNA synthesis, increased dose-dependently with the addition of either HGF or TGF. In hepatocytes cultured at low density, the increased DNA synthesis observed in response to HGF or TGF treatment was blocked almost completely by rapamycin as well as wortmannin, a PI3 kinase inhibitor, while, in hepatocytes cultured at high density, rapamycin or wortmannin did not permit the HGF- or TGF-induced increase in albumin or fibrinogen levels in the medium. MTT assay showed that the mitochondrial function of the hepatocytes was not impaired by rapamycin at the doses used in these experiments.

Conclusions: HGF and TGF stimulate either function or proliferation of hepatocytes depending on the conditions, and rapamycin inhibits them without affecting hepatocyte viability. Blocking of mTOR-dependent signaling pathway by rapamycin may cause this inhibitory effect, as well as multi-potent phramacological effects of rapamycin. In clinical settings, such an inhibitory effect should be taken account especially in systemic use of rapamycin.
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Water soluble phenoxazines exert antimicrobial effects on poliovirus, bovine parvo virus, Helicobacter pylori and non-tuberculotic mycobacteria.
TOMODA A1, YAMAGUCHI T2, KAMIYA S3
1Department of Biochemistry, Tokyo Medical University; 2Division of Cellular and Gene Therapy Products, National Institute of Health Sciences, 3Department of Infectioius Diseases, Kyorin University School of Medicine, Tokyo, Japan.
Background: Salvarsan, an arsenic compound of o-aminophenol developed by Hata and Ehrlich, and the phenoxazines such as Actinomycin D extensively characterized by Butenandt and his colleagues are analogous in terms of o-aminophenol derivatives. Chemically synthesized phenoxazines are generally inert biologically due to insolubility in water. However, phenoxazines produced by the reaction of o-aminophenols with hemoglobin solution are relatively soluble in water and show anticancer effects and immunosuppressive effects. To assess the antimicrobial effects of water soluble phenoxazines is critical to develop novel antibiotics.  Methods:　Water soluble phenoxazines (2-aminophenoxazine-3-one, Phx-3; 3-amino-1,4α-dihydro-4α,8-dimethyl-2H-phenoxazine-2-one,Phx-2; 2-amino-4,4α-dihydro-4α,7-dimethy-3H-lphenoxazine-2-one, Phx-1) were obtained by the reactions of bovine hemoglobin solution with o-aminophenol, 2-amino-4-methylphenol and 2-amino-5-methylphenol, respectively, and were purified by  Sephadex LH 20 column chromatography.  Antimicrobial effects of Phx-1 and Phx-2 on　poliovirus and bovine parvovirus were examined after treatment of Vero cells with Phx-1 and Phx-2 , and those of Phx-3 on non-tuberculotic mycobacteria and Helicobacter pylori were studied by specific culture system.

Conclusions: 1) Water soluble phenoxazines Phx-1 and Phx-2 inhibited the proliferation of poliovirus and bovine parvovirus, when Vero cells were treated with these phenoxazines and then infected by these viruses. ２）Phx-3 had strong antibacterial activity against Helicobacter pylori and non-tuberculotic mycobacteria, but showed little antibacterial activity against Mycobacterium tuberculosis and Escherichia coli.
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Antitumor effects of water soluble phenoxazine on various carcinoma cells in vitro and in vivo.
TOMODA A
Department of Biochemistry, Tokyo Medical University, Tokyo, Japan
Background: Salvarsan, an arsenic compound of o-aminophenol developed by Hata and Ehrlich, and the phenoxazines such as Actinomycin D extensively characterized by Butenandt and his colleagues are analogous in terms of o-aminophenol derivatives. Chemically synthesized phenoxazines are generally inert biologically due to insolubility in water. However, phenoxazines produced by the reaction of o-aminophenols with hemoglobin solution are relatively soluble in water. The present study aims at anticancer activity of a water soluble phenoxazine against various carcinoma cells in vitro and in vivo. Methods:　Water soluble phenoxazine, 2-amino-4,4α-dihydro-4α,7-dimethy-3H-lphenoxazine-2-one (Phx-1) was obtained by the reaction of bovine hemoglobin solution with 2-amino-5-methylphenol and  was purified by Sephadex LH 20 column chromatography.  
Results :  dose to cause 50% inhibition of cell or tumor growth
                                            　 μM   　      　   mg/kg *
Meth A carcinoma cells                                                      -                   5

KB cells                                                                            20                   -

Human leukemia cells (K562,HL-60, HAL-02)                 5                      2

Human lung adenocarcinoma cells (A549, H226)          50~70               -

Burkitt lymphoma (P3HR-1)                                             20                    -

Human T cell lymphoblastoid cells (Molt-4)                    40                     -

Human endometrial adenocarcinoma cells                     50~100             -

(EN, KLE)     

Glioma cells (rat C6)                                                        2                     0.02**
*Phx-1 was administered to mice, subaxillarily, once a day for 2 weeks.

**Rat C6 glioma cells was transplanted in nude mice, and Phx-1 was administered subaxillarily, once a day for 2 weeks.

Conclusions: Phx-1 exerted anticancer activity in vitro against various carcinoma cell lines  such as KB cells, human leukemia cells, human lung adenocarcinoma cells, Burkitt lymphoma, human T cell lymphoblastoid cells, human endometrial adenocarcinoma cells, and rat C6 glioma cells at the concentrations between 2μM to 100 μM, and also in vivo in mice against meth A carcinoma cells, human leukemia cells and rat C6 glioma cells at dose of 0.025 g/g.
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Search For A New Chemical Class Of Metallo-Lactamase Inhibitors: Reversing Bacterial Antibiotic Resistance.
TONEY JH, THOMAS, JD, MOLOUGHNEY, JG
Department of Chemistry and Biochemistry, Montclair State University, Upper Montclair, New Jersey, USA.

Background:  Carbapenem resistance in bacteria is increasing in the clinic due to several mechanisms, including class B or metallo--lactamases (MBLs).  MBLs contain Zn in the enzyme active site.  While several chemical classes of MBL inhibitors have been identified that can reverse carbapenem resistance in clinical pathogens, we are searching for a novel chemical class of MBL inhibitors exhibiting greater broad spectrum activity.   Methods:  We chose plasmid-borne IMP-1 MBL since it is transferable to diverse bacteria.  The National Cancer Institute Chemical Diversity Set, approximately 2000 compounds, was screened for IMP-1 inhibition.  Actives were identified by those exhibiting >80% inhibition at 40 M in the initial screen, and specificity was determined by testing for zinc chelation and for inhibition of angiotensin converting enzyme, a mammalian Zn-containing protease.  Results:  Five compounds were selected by these three criteria.  Four compounds were identified as novel succinic acids, and one compound belongs to a novel chemical class of MBL inhibitors.  All compounds were found to be competitive inhibitors of IMP-1 with Ki values ranging from 1 to 20 M.  A laboratory strain of E. coli expressing IMP-1 was found to be 64-fold more resistant to meropenem compared to the wild type strain.  Interestingly, several of the active compounds were capable of reversing meropenem resistance in the IMP-1 expressing E. coli to levels comparable to the wild type E. coli.  Conclusions:  We have identified novel succinic acids as well as a new chemical class of IMP-1 inhibitors that are capable of reversing meropenem resistance in a laboratory strain of E. coli.  These compounds will be studied in bacterial clinical pathogens to investigate their potential as synergy agents to reverse carbapenem resistance in the clinic.
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Cytochrome P450 Enzyme Activity Depression in Critically ill Patients: Cause of Drug Interactions involving Antimicrobial Agents.
PATIPARN TOOMTONG1
1Department of Anesthesiology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand.

Background: The hepatic cytochrome P450 enzyme system is responsible for the biotransformation of a wide variety of xenobiotics including an estimation of 60% of all clinically used drugs. In critically ill patients with infections usually receive simultaneously multiple drug regimen during their stay in the intensive care unit (ICU). Not only the liver function may be depressed because of poor perfusion, but also the renal dysfunction may predispose this patient group to higher drug concentration. Therefore, the event of drug-drug interactions for ICU patients involving antiinfectives can occur. Methods: The author performed a MEDLINE search as well as a manual search from the library for articles involving septic patients, infected patients, metabolism of antiinfectives, and pharmacokinetics. The results were futher reviewed to focus on the drug interactions and cytochrome P450 activity. The results were attempted to limit to the study or clinical reports of human origin.

Results: The cytochrome P450 monooxygenase 3A4 (CYP3A4) is mainly responsible for oxidative metabolism of antimicrobial agents. There is supporting evidence for CYP3A4 activity depression during infections, following surgical procedures, and experimental models for sepsis. A responsible human (h) orphan nuclear receptor for CYP3A4 expression, hPXR, has been identified. Macrolides and Co-trimoxazole are hepatically cleared antimicrobials, thus dosage reductions are recommended. Antimicrobials themselves are either potent enzyme inhibitors or inducers for cytochrome P450 activity (eg. erythromycin, ketoconazole, ciprofloxacin, rifampicin). Therefore, the impact of drug-drug interactions involving antimicrobials and other drugs has to be carefully considered, because it can lead to adverse drug reactions and/or treatment failures.

Conclusions: 1) During critical illness, besides the organ system dysfuction, the activity of cytochrome P450 enzyme activity is suppressed, therefore, there is a higher chance for drug interactions from added antiinfectives. 2) Dosing of antiinfectives and con-comittent drugs has to be adjusted according to these interactions.
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Summer Flounder (Paralichtys dentatus) Cytochrome P450 Responses to Combination Ormetoprim-Sulfadimetoxine Treatment.
TOPIC POPOVIC N1, BABISH JG2, BOWSER PR3
1Rudjer Boskovic Institute, Zagreb, Croatia; 2Ashni Proteomics, Ithaca, NY, USA; 3Cornell University, Ithaca, NY, USA 

Background: Ormetoprim-sulfadimetoxine (Romet-30®) is one of the two currently FDA approved antimicrobials for use in aquaculture in the USA. Not enough is understood about metabolism of aquaculture antibiotics by the cytochrome P450 system.

Methods: Fifty summer flounder (mean weight 451 g), males and females, were used in the study. Romet-30® was incorporated in the feed as 50 mg of active drug per kg body weight per day for 5 days. Fish were fed at 1% body weight per day. Fish were randomly sampled before the treatment with medicated feed was begun and on days 1, 6, 10, 21 post treatment. Hepatic microsomes of each fish were prepared, protein concentration determined, and immunochemical studies (Western blotting) performed with anti-rat CYP1A1 serum that contained a polyclonal antibody produced by immunizing a goat with CYP1A1 purified from rat liver and a whole serum preparation from a rabbit immunized with a peptide specific for human CYP3A4. Catalytic activities were measured using following substrates: 3-cyano-7-ethoxycoumarin (CEC), 7-benzyloxy-4-trifluoromethylcoumarin (BFC), resorufin benzyl ether (BzRes).

Results: All groups of summer flounder displayed cross-reactive double bands with both goat anti-rat CYP1A1 serum and human CYP3A4 microsome standard. Treatment induced both CYP1A1 and CYP3A4. Male fish in most cases had stronger signals than females. Dealkylation of CEC was significantly increased immediately post treatment. Romet-30 inhibited BFC activity, but induced BzRes.

Conclusions: The possibility of mammalian antibodies application for piscine P450 Western blotting analyses was demonstrated. Also, P450 metabolism was measurable by modifying kits developed for mammalian microsomes.
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Brucella epididymoorchitis treated with a combination of three antibiotics: evaluating two cases.
TOPRAK O1, OZBAS G2
1Internal Medicine, Government Hospital of Dogubeyazıt, Agri, Turkey; 2Infectious Diseases and Clinical Microbiology, Ataturk Training and Research Hospital, Izmir, Turkey.

Background: Brucellosis is a zoonotic infection. Various complications may develop in a number of systems during the course of brucellosis.  Two cases with epididymoorchitis due to brucellosis were discussed in this article.

Case 1: A man aged 38 presented with back and knee pain lasting for 3 weeks and night sweating, high fever, swelling and pain on the right testicle appeared two days ago. His history revealed consumption of fresh cheese made of un-pasteurized milk. Axillary fever of 38.5OC, hepatomegaly of 1 centimeter; temperature elevation, edema, tenderness and hyperemia on the right scrotal region and thickening of the right scrotal skin were found on the physical examination. Erythrocyte sedimentation rate was found to be 45 mm/hour. C-reactive protein was (+++), Rose Bengal test was positive and Brucella STA test was found to be positive at titer of 1/320. The ultrasound examination revealed that the right testicle was 5.5 x 3.5 cm in size and epididimis was thickened in addition to hydrocel fluid in a small amount. The patient was diagnosed as Brucella epididymoorchitis and was begun testicular elevation and medical therapy with non-steroidal anti-inflammatory drugs, streptomycin, doxicyclin and rifampisin. The physical findings begun to improve on the 10th day of the treatment and complete remission was achieved on the 45th day of the treatment. The patient was followed up for 6 months and no recurrence was seen during this period. Case 2: A man aged 48 presented with severe fatigue, sweating, anorexia, high fever especially elevating in the night-time and reducing in the day-time and pain and swelling on his left testicle appeared two days ago. His history revealed that he was used to consume fresh produced cheese. His axillary fever was 38.5OC. His laboratory examinations revealed erythrocyte sedimentation rate was found to be 60 mm/hour. C-reactive perotein was (+++), Rose Bengal test was positive and Brucella STA was found to be positive at titer of 1/320. In regard to testicular ultrasound, the left testicle was 5.0 x 2.6 cm in size and the epididymis was enlarged and thickened prominently. There was reactionary hydrocele fluid. The echogenity of the testicle was the same as that of the epididymis. As a consequence of these findings, the patient was diagnosed as epididimoorchitis due to brucellosis and was given the same treatment as given to the case 1. The findings determined on the physical examination begun to improve on the 2nd day of the treatment and complete remission was achieved on the 21st day of the treatment. The patient was followed up for 6 months and no recurrence was seen during this period.

Conclusion: In conclusion, we should consider brucellosis in the differential diagnosis of the patients with epididimoorchitis who live in endemic regions and presenting with such symptoms as night sweating. It is clear that we should study on more patients and different drug regimens for standardization of the treatment.
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Monoplegia due to brucellosis.
TOPRAK O1, OZBAS G2, OZDEMIRKIRAN T3

1Internal Medicine, Government Hospital of Dogubeyazıt, Agri, Turkey; 2Infectious Diseases and Clinical Microbiology, Ataturk Training and Research Hospital, Izmir, Turkey; 3Second Neurology, Ataturk Training and Research Hospital, Izmir, Turkey.

Background: Brucella infection is a zoonotic disease and may show multi-systemic involvement. Involvement of central or peripheral nervous system is seen in less than 5% of the patients and this situation is called neuro-brucellosis. This report represents a patient developed plegia on her left arm due to brucellosis. This case was represented here because no case was reported in the literature with left arm monoplegia due to brucellosis.

Case: The case is a woman aged 18. She deals with stockbreeding. The patient who complained of inability to move her left arm following a febrile disease at one year ago. She had been followed by various neurological units but the etiology of the event couldn’t be established. On her physical examination left arm was 0/5 monoplegic. Biceps, triceps and styloradial reflexes were diminished on the left arm. Moderate muscle atrophy and mild flexion contracture were found. Other neurologic and systemic examinations were found to be within normal limits. Erythrocyte sedimentation rate was 45 mm/hour. Serum Rose Bengal test was (+), serum Standard Tube Agglutination (STA)  test was positive at 1/320 titer. No growth occurred in cerebro spinal fluid (CSF) culture. STA test was found to be negative in CSF. There were no relevant changes on plain films of the left arm and left shoulder. When the investigations that were performed on the patient one year ago it was seen that the patient had undergone cranial computed tomography (CT), craniocervical magnetic resonance imaging (MRI) and electroencephalography and all of them were interpreted to be normal. She received only symptomatical treatment. We diagnosed brucellosis in the patient as a consequence of her history and investigations and was begun anti-brucellosis treatment of streptomycin, doxycycline and rifampisin 300 mg twice daily. The monoplegia on the left arm of the patient improved on the third week of the treatment and her muscle strength became 4/5. The treatment maintained with doxycycline and rifampisin so that total treatment time could be completed to 45 days. Streptomycin was discontinued after the day 21. The patient was evaluated after completion of her treatment of 45 days and her muscle strength on her left arm was found to improve to 5/5. Muscle atrophy on her left arm had improved partially. Brucella STA test carried out 4 months later was found to be negative. The patient had came to controls on out patient department with a stocking she knitted with her left arm that was plegic 6 months ago. This was a pleasure for both the patient and the physician.The most serious complications in brucellosis are usually those involving the nervous system. Cranial CT and MRI are useful methods to detect cerebral edema accompanying with acute neuro-brucellosis, they may also provide information on plexus and radicular involvement. The finding on our patient that the sensorial examination was normal favors radiculitis and radicular involvement. Our patient had undergone craniocervical MRI and CT and no abnormality was found on these investigations. CT and MRI, however, may show that no plexus or radicular involvement exists because of low quality images or the fact that radicular involvement may not always be detected by CT or MRI even though it really exists. This suggested us that it might be a plegia due to lesions at micro level that overlooked on CT or MRI such as inflammatory nerve invasion or radiculitis due to brucellosis or inflammation of cervical plexus. EMG was also a very useful tool to give information on the type and location of the lesion in our patient. We intended to refer the patient to another larger medical center because of lack of EMG investigation in the setting of our hospital but we couldn’t do it. Possible bony and joint pathologies, cervical compression, disc pathologies and vertebral osteomyelitis had to be addressed in differential diagnosis of our patient. No abnormality on the bones and joints were found on cervical MRI, cervical vertebral films and left arm and left shoulder graphics that were taken for this purpose. In regard to the circulatory examination of the patient, all pulses were palpable and no cyanosis was present on the left arm. No finding suggestive of a vascular pathology to lead weakness on the left arm was found. Our patient, who was living in a region where stockbreeding was common, was dealing with stockbreeding. It has been found that these people living in these regions, would make cheese without boiling and consume the cheese freshly. Before the monoplegia on her left arm begun, the patient had such symptoms as profound fatigue, joint pains and fever, especially elevating during night times. Thus, we ordered Rose Bengal test for this patient and the result was positive. Brucella STA test was found to be positive at titer of 1/320. We have considered this case as neuro-brucellosis. Results of CSF culture were negative in regard to microbial growth and gram staining for our patient. No microorganism was found in the CSF with gram staining. Literature findings report that this may be detected in only 30% of the patients. Various therapeutic regimens were advised for neuro-brucellosis in the literature. The best therapeutic regimen is the combination of doxycycline, rifampisin and streptomycin. We begun to the treatment with this three-drug combination and achieved a good result with this combination. 

Conclusion: No monoplegia case that developed on the upper extremity following brucellosis has been reported in the literature. For this reason this case is originally. As could be concluded from this case report, we should also consider the diagnosis of brucellosis in the differential diagnosis of the patients who live in endemic areas for brucellosis and of whom routine investigations reveal no abnormality.
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The clinical and therapeutic relevance of cytokeratin immunostaining of metastastatic adenocarcinomas.
Tot T

Department of Pathology and Clinical Cytology, Central Hospital, Falun, Sweden.

Background: Occult primary tumors account for 5-10% of all neoplasms, the majority of them being adenocarcinomas with unfavourable prognosis. Cytokeratins (CKs) represent the epithelial class of the intermediate-sized filaments of the cytoskeleton. As the expression of individual CKs is strongly related to the type and level of differentiation of the individual cells, immunohistochemical staining of a metastasis on CKs was expected to generate valuable information about the origin of the metastatic tumor. Methods: In two retrospective studies, we tested the expression of CK20 and CK7 on a series of 93 autopsy-verified cases of adenocarcinomas metastatic to the liver and on a corresponding series of 41 pleural malignancies with the aim to establish a simple algorithm for classification of the metastases and to define the statistical probability of finding the primary tumor on the expected site. Later on, we carried out a prospective clinical study collecting 134 consecutive cases of needle biopsy of liver metastases stained on CK20/CK7 and classified according to the most probable site of primary localization and compared the staining results with the clinical outcome. Results: Based on the autopsy studies, the statistically calculated predicted probability of primary tumor site being the colon or rectum for a CK20+/CK7- metastasis was 78,41%. During the prospective study on needle biopsies, 85% of the metastases with this phenotype were properly classified based only on the staining results and independent of the available clinical information. Similar results were achieved for CK20+/CK7+ metastasis, which had 74,85% statistical probability of originating in the pancreas or biliary tree. Metastases with CK20-/CK7+ phenotype (typical of lung and breast carcinomas) or with CK20-/CK7- phenotype (typical of prostate and some other tumors) could not be prospectively classified with similar level of accuracy. Conclusions: 1. Primary tumor site is detectable with high degree of accuracy by using simple, two-step immunostaining algorithm. 2. The degree of accuracy is much higher for the CK20+ tumors. 3. Immunostaining on CKs assists the proper identification of the site of origin of a metastatic adenocarcinoma, which has prognostic and therapeutic significance. 
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Antiretroviral compounds interfere with cytotoxic T lymphocytes functions.
TRABATTONI D1, PICONI S1, BIASIN M1, SCHENAL M1, RUSCONI S4, CLERICI M1
1Chair of Immunology, DISP LITA VIALBA, and 2Infectious Diseases Clinic, University of Milano, Italy.

Background: The natural history of HIV infection was modified by the introduction of different antiviral compounds that, when used in combination, result in the suppression of viral replication and a degree of immune reconstitution. Immune reconstitution in antiretroviral (ART)-treated individuals is nevertheless incomplete, as ART restores only partially HIV-specific helper and cytotoxic T cell functions. 

Methods: Granule-associated (perforin and granzymes) and granule-independent (TNF-alpha and Fas/FasL) lythic and apoptotic proteins of cytotoxic T cells (CTL), as well as type 1 cytokine production by CD4+ T helper cells, were analysed in 57 chronically HIV-infected ART-treated or ART-untreated individuals. The in vitro effect of antiviral compounds on CTL activity was analysed incubating peripheral blood mononuclear cells (PBMC) from healthy controls with different drug combinations (AZT+3TC+IDV; d4T+ddi+NFV; 3TC+EFV+TdF). 

Results: HIV- specific perforin- and granzyme-expressing CD8+ T lymphocytes and HIV-stimulated perforin and granzyme mRNA in PBMC were significantly reduced in ART treated compared to ART-naive patients independently of HIV viral load. These are primary defects of CTL as they are independent of CD4 T helper functions; these defects selectively interest granule-associated proteins as TNF-lpha production was increased in ART-treated individuals. The hypothesis that alterations in CTL-specific granule-associated proteins are primarily associated with antiviral drugs, rather that directly caused by HIV, was confirmed by the observation that cultivation of PBMC of healthy control in the presence of antiviral drugs induced a significant reduction in perforin and granzyme, but not in TNF-alpha mRNA expression. 
Conclusions: A primary defect of CTL function that selectively interests granule-dependent mechanisms of lysis/apoptosis is observed in ART-treated individuals. Antiretroviral drugs might directly interfere with the synthesis of perforin and granzymes. Immunomodulants are needed to successfully treat HIV infection.


	561
In Vitro Growth Inhibiting Effect of Biologically Active Substances (BAS) from Parasite and Host Origin under Fascioliasis and Trichinellosis.
Tsocheva-Gaytandzhieva NT1, Toshkova RA1, Nicolova EB2, Mihov LD1, Petkova SL2
1Institute of Experimental Pathology and Parasitology, Bulgarian Academy of Sciences, Sofia, Bulgaria; 2Institute of Experimental Morphology and Anthropology, BAS, Sofia, Bulgaria.

Background: The property of mature Fasciola hepatica to inhibit experimental liver carcinogenesis in vivo was established in previous our investigations. Data exist about antitumour effect under experimental trichinellosis too. Suggesting the possible role of some endogenous BAS of parasite and host origin in these interactions thermolabile BAS were isolated from mature F. hepatica tissues, normal and F. hepatica infected (F.h. inf) rat liver and spleen (spl); T. spiralis infected  (T. sp. inf) rat liver and spleen. Methods: BAS were isolated by ethanol precipitation from aqueous tissue homogenates: final ethanol concentration 70 – 87% (v/v). Cultures were treated with 20 µg BAS per well and after 24h 1.5 µCi 3H-Thymidine were added for 18h. Harvested cultures were counted in scintillation counter.  Results Values are arithmetic means±SD


Conclusions: 1. Increased growth inhibiting and immunosuppressive effects of BAS from parasite and infected host origin are established. 2. Tissue specific and species non-specific effects of the BAS are observed. Only BAS from F. hepatica tissues shows no tissue specific activity.
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Kola acuminata proanthocyanidins: a class of potent anti-trypanosomal drugs effective against the infective form of Trypanosoma brucei.
URADE Y1, Kubata BK1,2,*,Murakami N3, Merkel P4, Kabututu Z1,3 Martin SK2, Duszenko M4
1Osaka Bioscience Institute, Osaka, Japan; 
2US Army Medical Research Unit-Kenya, Nairobi, Kenya;
3Osaka University, Osaka, Japan; 
4Universität Tübingen, Tübingen, Germany.

Background: African trypanosomiasis is recrudescing alarmingly in many parts of sub-Saharan Africa. However, there is no successful chemotherapy against the disease due to a limited number of useful drugs, side effects and drawbacks of the existing medication, as well as to the development of drug resistance in the parasite Trypanosoma brucei. Methods: A new anti-trypanosomal compound was isolated from Kola acuminata seeds and purified to be homogeneity by several chromatographic procedures. The chemical structure of the compound was determined by NMR and MALDI-TOF mass spectrometry analyses. Results: The active compound was identified to be proanthocyanidin. In vitro, this compound potently induced growth arrest and lysis of T. brucei in a dose- and time-dependent manner. Treatment of trypanosomes with this drug caused massive enlargement of the flagellar pocket and lysosomes-like structures due to an intense formation of multivesicular bodies and vesicles within these organelles. Proanthocyanidin acted against the bloodstream but not the procyclic form of trypanosomes, indicating that the drug targeted metabolic pathway exists in mammalian infective but not in insect infective trypanosomes. In a mouse model, proanthocyanidin (14 mg/kg/day, i.v.) exhibited a trypanostatic effect that extended the life of infected-treated animals up to 8 days against the life of 3 days for infected-untreated animals. The proanthocyanidin showed a low cytotoxicity against mammalian cells. Conclusions: This Kola nut proanthocyanidin is a new anti-trypanosomal lead compound which should be further studied to become a full-fledged anti-trypanosomal drug and/or can be used as a tool to define novel specific drug targets in the bloodstream form of T. brucei.
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Anti-Inflammatory Activity of Macrolides and Fluoroquinolones on Human Endothelial Cells.
URIARTE SM1, MOLESTINA RE1, MILLER RD1, RAMIREZ JA1, SUMMERSGILL JT1.
1University of Louisville School of Medicine, Louisville, KY, USA.

Background:Macrolides and fluoroquinolones are commonly use antibiotics for the treatment of respiratory infections. Although there is abundant literature on the anti-inflammatory potential of macrolides and fluoroquinolones, the present study is the first one to analyze this effect on endothelial cells. The anti-inflammatory activities of three macrolide antibiotics, clarithromycin, roxithromycin and azitromycin; and three fluoroquinolones, levofloxacin, moxifloxacin and gatifloxacin, were investigated with an in vitro model of transendothelial migration (TEM). Methods: Human umbilical vein endothelial cells (HUVECs) were seeded in Transwell inserts, treated with serial dilutions of the antibiotics, and infected with Chlamydia pneumoniae or stimulated with tumor necrosis factor (TNF)–α. Results: In the macrolide group both azithromycin and roxithromycin significantly decrease neutrophil and monocyte TEM compared to antibiotic-free controls but there was no detectable effect with clarithromycin. Azithromycin caused significant decreases in interleukin (IL)–8 and monocyte chemotactic protein (MCP)–1, whereas roxithromycin significantly decreased IL-8. All three fluoroquinolones significantly decreased neutrophil and monocyte TEM, compared to antibiotic-free controls. Moxifloxacin and gatifloxacin produced a significant decrease in IL-8 in C. pneumoniae-infected and TNF-α-stimulated HUVEC; however, moxifloxacin was the only fluoroquinolone that produced a significant decrease in MCP-1 levels under both conditions. Conclusions: Taken together these results indicate that there is heterogeneity in the anti-inflammatory activity of the three macrolides but not on the three fluoroquinolones. We propose that the inhibitory effects observed by both antibiotics groups on neutrophil and monocyte TEM, and on IL-8 and MCP-1 levels, in noninfected endothelial cells could be due to a direct action of these antibiotics on the molecular mechanisms in endothelial cells. The beneficial clinical effect of macrolides and fluoroquinolones in the treatment of infections may be due to a combination of antimicrobial and anti-inflammatory activity.
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Effect of Fluoroquinolones on Gene Expression of Endothelial Cells Stimulated with Tumor Necrosis Factor-α.
URIARTE SM1, MOLESTINA RE1, MILLER RD1, RAMIREZ JA1, SUMMERSGILL JT1.
1University of Louisville School of Medicine, Louisville, KY, USA.

Background: It has become increasingly apparent that in addition to their antimicrobial activity, many antibiotics have some anti-inflammatory effect. Our laboratory has previously shown that the three fluoroquinolones, levofloxacin (Lx), moxifloxacin (Mx), and gatifloxacin (Gx) all had a significant inhibitory effect on neutrophil and monocyte transendothelial migration and caused significant decreases in interleukin–8 and monocyte chemotactic protein (MCP)–1, when endothelial cells were activated either by infection via C. pneumoniae or stimulation via TNF-α. Methods: We investigated the effects of the three flouoroquinolones, Lx, Mx, and Gx on the expression of MCP-1 mRNA and on the secretion of MCP-1 and sICAM-1 by endothelial cells (HUVEC) stimulated with 500 U/ml of TNF-α. HUVEC were cultured on 24 well plates and treated with TNF-α and serial dilutions (1-50 µg/ml) of the three antibiotics.  The expression of MCP-1 mRNA was assessed by RT-PCR and the levels of MCP-1 and sICAM-1 in HUVEC supernatants were measured by ELISA. Results: Our results show that MCP-1 mRNA expression was inhibited by 50 µg/ml of Mx as compared to antibiotic-free controls, whereas no detectable effect was observed following Lx or Gx exposure. MCP-1 supernatants levels were significantly decreased at 50µg/ml of Mx and at 16 and 50 µg/ml of Gx (p<0.05). In contrast, Lx had no effect on MCP-1 levels; however, Lx caused a decrease (p<0.01) in levels of sICAM-1 at 50 µg/ml. Mx caused a downward trend in sICAM-1 levels, but did not achieve statistical significance and Gx had no effect on sICAM-1 secretion. Conclusions: These data suggest that these antibiotics may exert their anti-inflammatory activity at the level of gene transcription. Mx appeared to have the greatest effect on mRNA production; however Lx exhibited the most inhibitory effect on sICAM-1 secretion. The findings of this study, with Mx being the fluoroquinolone with the most potent inhibition of MCP-1 gene transcription correlate with our prior work indicating that Mx was the fluoroquinolone with the greatest anti-inflammatory activity on endothelial cells. 
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A primary macrophage model – a simple approach to study the effect of antiviral agents as well as host susceptibility to flavivirus West Nile.
PANTELIC L, UROSEVIC N
Microbiology, School of Biomedical and Chemical Sciences, The University of Western Australia, Nedlands/Perth, Australia.
Background: Innate ability to resist flavivirus infection, expressed by the reduced infectibility of neurons and macrophages (mΦ), is controlled by a single flavivirus resistance locus (Flv) in mice. Since no direct evidence for the genetic control of host susceptibility to flaviviruses in humans is available, we use the assay described here to estimate whether such ability is evident in humans upon in vitro infection of human primary cells with WN virus in the presence or absence of various antiviral agents. Methods: Monocyte-derived mΦ obtained from individual healthy donors (the Red Cross Blood Bank) were used to study in vitro infection with West Nile (WN) flavivirus as well as the extent of antiviral effects induced upon priming with interferon type I (IFN I), poly IC (pIC) or both. In parallel, two congenic mouse strains, genetically susceptible (HeJ) or resistant (RV) to flavivirus infection, were used as reference strains to study virus infectibility of their peritoneal mΦ in the presence of similar antiviral treatments. Results:  


Conclusions: 1) MΦ from genetically resistant mice expressed much greater antiviral effects upon treatments with single antiviral agents than mΦ from susceptible mice that required a minimum of 2 or more external antiviral stimuli for the similar effect.  2) MΦ from human donors showed variable levels of flavivirus permissiveness and responsiveness to the same stimuli suggesting a complex pattern of flavivirus susceptibility in humans. 3) This assay may provide a personalized approach to evaluating innate host susceptibility to flaviviruses in humans as well as the extent of the host-dependent responsiveness to antiviral therapies. 
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Mast cells and mastocytosis: From Paul Ehrlich to the current millennium.
Peter Valent
Department of Internal Medicine I

Division of Hematology & Hemostaseology

Medical University of Vienna, Austria.

Mast cells are tissue-fixed extravascular cells that reside in connective tissues in various organs in strategic apposition to vascular cells and nerve-fibers. In 1876, Paul Ehrlich was the first to identify and describe the mast cell and the blood basophil. Both cells were found to exhibit metachromatically stained granules when exposed to basic dyes. Seven years in front of mast cell discovery, i.e. in 1869, Nettleship and Tay had reported on a "Rare form of Urticaria". Later, these maculopapular skin lesions were found to contain collections of mast cells and were termed urticaria pigmentosa. It then took until 1949, when Ellis discovered involvement of internal organs in mastocytosis in an autopsy case. About ten years earlier, the term mastocytosis had been created. In 1950, a first description of mast cell leukemia was presented. A break through in mast cell research was the discovery that mast cells and basophils store histamine and express the high affinity receptor for IgE, and that these molecules are involved in anaphylactic reactions. Between 1980 and 1995 it was found that basophils and mast cells represent two separate hematopoietic cell lineages, require different growth factors and express a unique composition of cell surface membrane receptors. In case of mast cells, the c-kit proto-oncogene and its ligand, stem cell factor, also termed mast cell growth factor, appeared to be crucial for mast cell development. During the past decade, our knowledge about mast cells and mastocytosis increased dramatically. A first classification of mastocytosis was introduced by Lennert and his collegues in the mid-70ths. In 1991, a consensus classification was proposed by Metcalfe. Between 1991 and 2000, many critical cellular, molecular, and biochemical defects contributing to mastocytosis, were discovered. It turned out that in systemic mastocytosis, the accumulating mast cells contain ´transforming´ somatic c-kit point mutations and thus are monoclonal in nature. In 2000, the consensus classification of mastocytosis was refined and updated by introducing a catalog of essential criteria. In 2001, the WHO adopted both the criteria and the classification. Today, mastocytosis is regarded a myeloproliferative disorder with unique clinical features and seven major subvariants.
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Synergistic “Magic Bullet” Chemotherapy Effective Against Multiple Drug Resistant Malaria and Cancer In Vivo.
VAN DYKE K (I) and YE Z (2)
Biochemistry and Molecular Pharmacology, West Virginia University, Medical Center, Morgantown, WV, USA (I) and Academy of Traditional Chinese Medicine Beijing, China (2) and Cancer Biologics of America International Inc. (I)
Background: Direct chemotherapy for malaria and cancer often fails due to multiple drug resistance (MDR) or related MDR associated protein (MDRAP). MDR and MDRAP are caused by both proteins acting as adenosine triphosphate (ATP) linked drug exit pumps. The chemotherapeutic drug is actively transported from the resistant cancer or malaria cell.

Methods and Results: We have found that tetrandrine, a bisbenzyl isoquinoline, is synergistic with chloroquine and that it kills chloroquine resistant malarial parasites in human cells and in 2 chloroquine resistant falciparum malaria infected Aotus monkeys producing cures. In cancer, a combination of tetrandrine and adriamycin greatly suppresses human sarcoma in a nude mouse model. In vitro, using various drug resistant cancer cell lines, this drug combination yields a synergism such that adriamycin resistant cells were more sensitive to drugs than non -resistant cancer cells. A woman with inoperable breast cancer was treated using a combination of drugs including 5 fluorouracil, adriamycin and tetrandrine which produced almost 100% diminution of several large tumors. Third stage clinical trials with more than 100 people are currently being assessed after successful first and second stage clinical trials with adriamycin and tetrandrine. Tetrandrine is effective for multiple drug resistance in cancer for more than ten different anti-cancer drugs including e.g. vincristine/vinblastine, taxol and a variety of DNA intercalating compounds. Preliminary observations by us and others suggest that tetrandrine directly or indirectly poisons the ATP dependent pumps which produces synergistic activity with the primary chemotherapeutic agent.
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Inhibition of the RhoC GTPase-Mediated Inflammatory Breast Cancer Phenotype by Farnesyl Transferase Inhibitors.
GROH KE, RADUNSKY GS and VAN GOLEN KL
The University of Michigan Comprehensive Cancer Center, Ann Arbor, MI, USA.

Background:  Inflammatory breast cancer (IBC) is an aggressive form of locally advanced cancer that is highly metastatic and has a 5-year disease-free survival rate of (45%.  We have shown that RhoC GTPase is expressed in >90% of IBCs and is an oncogene that confers a metastatic phenotype. 

RhoC is a geranylgeranylated GTPase that reorganizes the cytoskeleton during cellular motility. GTPases like RhoC and Ras require isoprenylation for their biological activity and can either be farnesylated or geranylgeranylated.  Farnesyl transferase inhibitors (FTIs) interfere with GTPase farnesylation and activity and can modulate growth of Ras-transformed cells. However, clinical use of FTIs on Ras-based tumors has been disappointing.  Focus has turned to non-Ras targets of FTIs.  Farnesylated RhoB (RhoB-F) is a putative target of FTI, leading to accumulation of geranylgeranylated RhoB (RhoB-GG). We have shown that treatment of RhoC-expressing IBC cells with FTI, or transfection with RhoB-GG, leads to reversion of the RhoC-phenotype without affecting levels of RhoC.  These data suggest that FTI action is mediated by RhoB-GG possibly through an intracellular trafficking event.  
RhoC contains a putative protein kinase B/Akt phosphorylation site at serine 71.  Given recent evidence that RhoB-GG mislocalizes Akt, we hypothesized that phosphorylation of RhoC by Akt is required for RhoC activity and phenotype.

Methods:  Breast cancer cell lines were transfected with RhoB-GG or treated with FTI, Akt inhibitor or C3 exotransferase (a Rho inhibitor) and their motile and invasive capabilities compared.  Biochemical analysis was performed to determine activation and phosphorylation of Akt and RhoC.  Immunofluorescence was used to determine cellular localization of active Akt, RhoB and RhoC.   

Results:  Inhibitor treatment or ectopic expression of RhoB-GG leads to cellular redistribution of Akt preventing phosphorylation of RhoC and abrogation of the RhoC-phenotype.  

Conclusions:  Inhibition of the RhoC-mediated IBC phenotype by FTIs occurs through trafficking of active Akt.  In addition to GTPase activation, Akt phosphorylation of RhoC is required for a metastatic phenotype.  These data also suggest that molecular profiling of IBC patients would identify those who would benefit most from FTI treatment and may predict the efficacy of treatment.
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A novel tetramethylpiperidine-substituted phenazine (B4125) with activity against multiple drug-resistant Gram-positive bacteria.
VAN RENSBURG CEJ1,  O’SULLIVAN JF 2, HUYGENS F3.
1University of Pretoria, Pretoria, South Africa, 2University College Belfield, Dublin, Ireland, 3Queensland University of Technology, Brisbane, Queensland.
This presentation is in memory of Dr O’Sullivan, who passed away in October 2002.  Dr O’Sullivan, who designed these compounds, was part of the original team who discovered clofazimine in 1957.  He was still actively involved in research until he died at the age of 75.

Background: The riminophenazine compound clofazimine (B663), is an established, relatively safe, anti-mycobacterial drug and recommended for the treatment of leprosy.  It also possesses activity against Gram-positive but not Gram-negative organisms and has membrane-disrupting properties.  A dramatic increase in multiple-drug-resistant (MDR) Gram-positive pathogens has occurred in recent times, leading to increased rates of morbidity and mortality and is also associated with high costs for the treatment of these infections.  It is clear that there is an urgent need for the development of effective anti-microbial agents. 

Objectives:  The anti-bacterial activity of seven novel tetramethylpiperidine (TMP)-substituted-phenazines, compared to clofazimine (B663), was tested against 74 multidrug resistant clinical isolates of Staphylococcus aureus, Streptococcus pneumoniae and Enterococcus sp.

Methods:  Standard minimum inhibitory concentration agar dilution susceptibility tests were done on all isolates, including ATCC control strains.  

Results:  All the TMP-substituted phenazines were more active than clofazimine against all isolates tested.  Compound B4125 (Figure 1) was the most active by inhibiting the growth of all the organisms tested, including vancomycin-resistant E. faecium.  

Conclusions:  Clofazimine has been shown to have anti-staphylococcal activity.  We demonstrate enhanced anti-bacterial activity of TMP-substituted phenazines, especially B4125, against MDR Gram-positive organisms compared to clofazimine.

                                      Figure 1.  Structure of B4125
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The independent prognostic effect of co-morbidity in lymphoma patients: results from the population-based Eindhoven Cancer Registry.
D.J. VAN SPRONSEN 1 (1), M.L.G. JANSSEN-HEIJNEN2, V.E.P.P. LEMMENS2, W.G. PETERS3, J.W.W. Coebergh2

1Department of Medical Oncology, UMC St Radboud, Nijmegen, The Netherlands

2Comprehensive Cancer Centre South, Eindhoven, The Netherlands 

3Department of Internal Medicine, Catharina Hospital Eindhoven, The Netherlands.

Background: The prevalence of co-morbidity for elderly lymphoma patients has been reported to be up to 50%. Since co-morbidity is associated with a significant decrease in the application of chemotherapy and since chemotherapy offers the best chances for survival for lymphoma patients we assessed the independent prognostic effect of co-morbidity for unselected lymphoma patients.  

Methods:  Data on all 294 patients with Hodgkin's disease (HD) and 1246 patients with non-Hodgkin's lymphoma (NHL) diagnosed between 1995 and 2001 were derived from the population-based Eindhoven Cancer Registry.

Results: The prevalence of serious co-morbidity was 59% for HD patients and 66% for NHL patients aged 70 years or older, respectively. There was no relation with stage or histology. The administration of chemotherapy declined in the presence of co-morbidity, in elderly patients with early stage HD and elderly with aggressive NHL. Co-morbidity was associated with a 15 to 25% decline in 5-year survival for patients younger than 70 with HD, indolent NHL or aggressive NHL, and for patients elderly with aggressive NHL. The prognostic value of co-morbidity was independent of age, sex, and stage and could not be (fully) explained by withholding systemic chemotherapy.

Conclusion: Serious co-morbidity was found in over 60% of all elderly lymphoma patients. It was associated with less frequent application of chemotherapy and worse prognosis. Whether the less frequent application of chemotherapy in the presence of co-morbidity is justified needs further investigation.
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The Cost-Benefit of Therapy with Ganciclovir for Perinatal Cytomegalovirus Hepatitis.
VANČÍKOVÁ Z
Department of Paediatrics, University Hospital Motol, Prague, Czech Republic.
Background: The use of ganciclovir for perinatal cytomegalovirus (CMV) infection is controversial. We aim to evaluate the benfits and side effects of ganciclovir tratment for neonatal CMV hepatitis. Methods: We present eight infants with perinatally-acquired CMV hepatitis as a single organ manifestation of CMV infection. They were randomly assigned to two groups. Four patients in the first group were treated for 15 days with intravenous ganciclovir, four patients in the second group were treated only symptomatically. Results: The ganciclovir treated patients improved clinically and CMV DNA in the blood disappeared during treatment. On the 21st day from the beginning of the therapy, in the more severely affected infants from both groups, i.e. those with cholestasis and elevation of serum hepatic enzymes to more than twice the normal, CMV DNA was detected in the blood and serum hepatic enzymes were elevated. The less severely affected infants from both groups recovered completely. Transient leukopenia was observed in two treated patients. Conclusions: The long-term outcome of infants with CMV hepatitis is unpredictable. Some patients have persistent liver injury despite ganciclovir therapy. Ganciclovir therapy did not prevent chronic liver disease in any of the patients in our study. Owing to possible serious side-effects the cost-benefit of ganciclovir treatment should be carefully evaluated.
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The Significance of Serum Copper Levels in the Myelodysplastic Syndromes.
JUDIT VÁRKONYI 1, TERÉZIA SZABÓ 2, PIROSKA SEBESTYÉN 2, ATTILA TORDAI3, HAJNALKA ANDRIKOVICS3, PÉTER FARKAS 1, SZABOLCS BENEDEK 1, GÁBOR TARKOVÁCS 1, ISTVÁN KARÁDI 1
1Semmelweis University, Budapest, Hungary

2Heim Pál Hospital, Budapest, Hungary

3National Institute of Hematology and Immunology, Budapest, Hungary.

Background: Myelodysplastic syndrome (MDS) is an iron overload condition due to ineffective erythropoiesis-related intramedullary hemolysis, blood transfusion therapy and the recently discovered frequent coincidence with hemochromatosis gene mutations (HFE). It has long been known that copper deficiency can be an inducer of dysplastic features in erythropoiesis. There is a well-known phenomenon of drug-induced ring sideroblast formation that is potentially reversible on drug withdrawal. Copper being the competitive antagonist of iron absorption in the small intestine might be applied with benefit in the therapy of MDS patients.

Methods: Copper, iron, coeruloplasmin, transferrin saturation, complete blood count determination and HFE gene mutation analysis has been carried out in 30 consecutive MDS patients ( 9 RA, 10 IRSA/RAS, 1 CMML, 1 hypoplastic form and 9 RAEB/RAEB/t). 6 polytransfused patients were given copper sulphate in the dose of 9 mg/d for a month.

Results: 11 of 30 MDS patients were found to be copper deficient. Moreover 11 patients out of 30, had HFE gene mutation (2 heterozygous for C282Y, 8 heterozygous for H63D and one compound heterozygous). HFE gene mutation frequency was the same in both the low and normal copper level groups. The low serum copper level accompanied high transferrin saturation and /or HFE gene mutation. Of 19 MDS patients who had normal serum copper levels, almost all had normal transferrin saturation as well. 

Copper administration in the dose of 9 mg/d for a month period did not reduce the end stage MDS patients’ transfusion needs.

Conclusions: 1. Data presented here show that copper deficiency is a frequent finding in MDS. 2. As copper deficiency has already been proven to induce dysplastic changes in erythropoiesis, copper level determination should be included in the initial workup of MDS. 3. One month copper supplementation seems not to be enough to reduce transfusion need. 4. Copper administration should be started as early as possible 5. As there is a lack of a safe oral iron chelator agent, copper supplementation in copper deficient patients especially with dysplastic erythropoiesis and iron overload might be helpful. Further studies should be carried out to determine whether copper deficiency is a cause or a consequence of MDS.
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Biologic Properties of Structurally Modified -Lactams Acting as Protease Inhibitors.
VEINBERG G, VORONA M, SHESTAKOVA I, KANEPE I, LUKEVICS E 

Latvian Institute of Organic Synthesis, Riga, Latvia.
Background: The discovery of potent elastase inhibiting properties for structurally modified cephalosporin in 1986 terminated antibacterial “monopoly” of -lactams and opened new perspectives in the treatment of diseases based on the reduction in human organism the excessive activity of various serine or cysteine proteases causing inflammation, immunological, respiratory, cardiovascular disorders, cancer, etc. Appropriate investigations carried out in our laboratory enabled to observe antiinflammatory properties for specially modified  tert-butyl cephalosporonate sulfones. It was also found that structural analogs of cephalosporin, penicillin and monocyclic 2-azetidinone exhibit potent antitumor properties both in vitro and in vivo. Methods: A series of -lactam derivatives on the basis of penam, cephem and 2-azetidinone templates were synthesized and subjected to biological screening. That included: inhibition of  Porcine Pancreatic Elastase, evaluation of cytotoxic properties in vitro on HT-1080, MG-22A, B-16 and Neuro2A monolayer tumor cell lines, detection of NO concentration in the supernatant generated by surviving cells in the presence of the compounds tested, in vivo estimation of tumor growth inhibition.

Results: The targeted structural derivatization of cephem template in S1, C3, C4 and C7 positions had led to the discovery of antiinflammatory the same as antitumor Dual Action Cephalosporins releasing appropriate drugs in the inflammation site after protease mediated splitting of -lactam ring. A crucial role of proteases and especially elastases in tumor cells metastasing and proliferation allowed to suggest the link between inhibiting properties and observed antitumor effect for  appropriate substances. This concept was confirmed by the discovery of antitumor properties both in vitro and in vivo accompanied by a strong intracellular generation of NO radicals for various structural types of penicillanate and cephalosporanate sulfones the same as for 4-dithio and 4-sulfonyl substituted 2-azetidinones. 

Conclusions: Molecular modelling in combination with wide possibilities of structural modifications for natural and synthetic -lactams enable to consider them as a promising source of the mechanism-based drugs suitable for the treatment of diseases originated from the excessive activity of proteases.
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Is Antiinfective Therapy the “Magic Bullet” in the Prevention of Preterm Delivery?
Vidaeff A
Department of Obstetrics, Gynecology and Reproductive Sciences, The University of Texas Medical School at Houston, Houston, USA.

Background: The prevention of preterm delivery (PTD) is a major desiderate in contemporary obstetrics, and a societal necessity. The means to achieve this goal remain elusive, and the research efforts have been punctuated by several ineffective intervention proposals. More recently, a new area of proposed preventive strategy has arisen, focusing on subclinical infection, as the cause of PTD.

Methods: This presentation, based on a comprehensive and unbiased review of the available literature, will address the rationale and current status of this new concept of significant clinical interest. We will describe the microcosm of thought and research dedicated to the prevention of PTD over the last 10 years, and the arduous efforts to establish a linkage between predictive observations and therapeutic hypotheses.

Results: Since the late 1970s, accumulating evidence has implicated intrauterine infection as a cause of preterm labor. A wealth of data demonstrated unequivocally the association between infection and PTD. The use of antimicrobial therapy for the prevention of PTD, although plausible and appealing, has remained largely ineffective so far. A decade of antimicrobial intervention trials to prevent infection-mediated PTD has had disappointing results. Perhaps the most interesting story is that of the association between bacterial vaginosis (BV) and PTD.

There is a large body of literature associating the presence of BV with an increased risk of PTD. BV accounts for 40% of the attributable risk for PTD before 32 weeks. Despite the consistency of findings, BV could not be clearly established as an etiologic factor in infection-induced prematurity. Is therefore any clinical relevance in this widely discussed association between BV and PTD?

Several randomized clinical trials have assessed the role of BV treatment in prevention of PTD. The inconsistent results of these trials of antimicrobial therapy suggest that other processes, possibly immunomodulation may be important. Additional factors, still unidentified, pertaining to infectious agent virulence or host immune response modulation, may be responsible for the increased risk of PTD in only a small subset of pregnant women with BV. Even a particular genetic susceptibility was proposed as an intervening factor in the correlation between BV and PTD.

Conclusion: Although an effective instrument in PTD prevention is still elusive, the studies conducted so far have led to a shift in our understanding of BV and infection-mediated PTD.
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Targeting of Amphotericin B using Lipid Nanospheres for the Treatment of Visceral Leishmaniasis.
VOBALABOINA V1, VEERAREDDY PR1, AND ALI N2.
1.University College of Pharmaceutical Sciences, Kakatiya University, Warangal-506009, A.P-INDIA.

2. Indian Institute of Chemical Biology,Jadavpur, Kolkata-700032, INDIA.

Background:

Leishmanial parasites reside in liver and spleen and there is a need to target the antileishmanial drugs to these sites. Targeted delivery of amphotericin B to these sites can be achieved using lipid nanospheres with different surface characters.

Method:

Amphotericn B, egg lecithin, cholesterol and soybean oil were dissolved in oil phase and heated to 70° C on water bath. Glycerol, sucrose, and sodium oleate were dissolved in sufficient amount of distilled water and the aqueous phase was added to the oil phase at the same temperature. Lipid nanosphere (LN) formulation was obtained by subjecting the above system first for homogenization followed by ultrasonication. Stearyl amine was used to prepare positively charged LN, distearylphosphatidylethanolamine-polyethyleneglycol was used to prepare pegylated LN and mannose grafted LN (LN-M) were prepared using the reported method. Formulations were sterilized by autoclaving. The formulations were characterized for particle size, zetapotential and entrapment efficiency. 

BALB/c mice (4 to 6 weeks old) were each infected intravenously (I.V.) with 2.5 x 107 amastigotes of L. donovani (AG 83). The mice were maintained for 60 days. A single I.V. dose (5 mg/kg body weight) of amphotericin B-deoxycholate (Amb-D) or formulations was given. Six mice from each group were sacrified 15 days after injection and parasite load in liver and spleen was determined, and expressed as Leishman Donovan Units (LDU). Toxicity of formulations was evaluated by estimating serum levels of various enzymes.

Results:
The particle size of formulations after sterilization is ranged from 192.5±10.3 to 773.6±6.2, while zeta potential ranged from -39.3 ±0.7 to +24.1±1.4, respectively. The entrapment efficiency of all formulations ranged from 98.2-99.4%. The parasite burden in liver and spleen of untreated mice was 1001.3(304.4 and 63.4(14.9 LDU, respectively. In liver, 95% of inhibition was found with LN-M while Amb-D exhibited 48% inhibition. No formulation exhibited nephrotoxicity while Amb-D has shown significant nephrotoxicity. 

Conclusions:

Drug targeting to liver and spleen is achieved using mannose anchored LN and positively charged LN.
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Pharmacokinetics and Antileishmanial Activity of Piperine Encapsulated in Lipid Nanospheres.
VOBALABOINA V1, VEERAREDDY PR1, AND ALI N2.
1University College of Pharmaceutical Sciences, Kakatiya University, Warangal, INDIA.

2Indian Institute of Chemical Biology,Jadavpur, Kolkata, INDIA.

Background:

Present studies are aimed at developing mannose grafted lipid nanospheres of piperine for targeted delivery to liver and spleen.

Method:

Lipid nanospheres of piperine (LN-P) and mannose grafted lipid nanospheres (LN-P-M) were prepared by homogenization followed by ultrasonication method. The formulations were characterized for particle size, zeta potential and entrapment efficiency. Formulations were sterilized by autoclaving. 

The formulations were injected intravenously (5 mg/kg body weight) to albino rats and blood was collected from tail vein. Piperine content in blood samples was estimated by High Performance Liquid Chromatography (HPLC). Pharmacokinetic parameters were estimated using Winnonlin software.

BALB/c mice (4 to 6 weeks old) were each infected intravenously with 2.5 x 107 amastigotes of L. donavani (AG83). The mice were maintained for 60 days. A single dose (5 mg/kg body weight) of piperine or formulations was injected intravenously. Six mice from each group were sacrificed 15 days after injection and parasite load in liver and spleen was determined and expressed as Leishman Donovan Units (LDU). 

Results:
The particle size of sterile formulations ranged from 196.0±1.7 to 884.6±11.9, while zeta potential ranged from -35.6 ±0.2 to +24.2±0.4, respectively. The entrapment efficiency of all formulations ranged from 99.1-99.3%. The parasite burden in liver and spleen of untreated mice was 973.8(94.9 and 54.7(9.95 LDU, respectively.  The clearance, half life and area under the curve (AUC) following LN-P-M and piperine were 0.08 L/h/kg, 5.8 h, 75.8 μg.h/L and 0.52 L/h/kg, 1.2 h, 10.2 μg.h/ml, respectively. Higher levels of piperine were found in liver and spleen than that of piperine alone. In liver, LN-P-M, LN-P and piperine reduced the parasite burden by 94%, 63%, and 38%, respectively. In spleen, LN-P-M, LN and piperine reduced the parasite burden by 90%, 52% and 32%, respectively.

Conclusions:

Improved pharmacokinetic profile and increased antileishmanial activity of LN-M is due to targeted delivery of piperine to liver and spleen.
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Salvarsan then – Sialidase Inhibitors now –both Chemotherapeutics.
VOGEL GE, BLASINI R, HECKLER R, HOFSCHNEIDER  P.H, KLENK H.D, KOMM CH, PRAGER J, SCHÄFER B, SCHAUER R, SCHÖTTLER M, SCHOTTDORF B, VASOLD M, WUTZLER P
Paul Ehrlich’s life-work consisted in the founding of chemotherapy through the bringing together of chemistry and medicine for the good of mankind. At the  German Congress of Internists in 1999 it was observed that the past century was the antibacterial century, while the coming one will be the century of antiviral therapy. Up until 1999 the course of influenza – mankind’s last major epidemic – was controlled by fate. This changed through the discovery of sialidase inhibitors (neuraminidase) by Mark von ITZSTEIN (Australia) using computer-aided drug design. Antiviral treatment could be applied for the first time. We started this fundamentally new chemotherapy on January 29, 1999 in our practice in a treatment test with the inhalant Zanamivir. Later, Oseltamivir became available for oral administration.

By April, 2004 we had treated a total of 111 patients between the ages of 1½ and 96 years with these substances; all of the patients had influenza proven by PCR and a virus immunoassay bedside test. The data and experience thus gained are shown in this poster:

The severity of the illness was reduced by 39%, the duration of the illness was 43% shorter, and the use of antibiotics was reduced by 31%. The so-called humoral inflammation status was more than 50% lower in the group treated with neuraminidase inhibitors than in patients treated before 1999. Since then, influenza has become the perfect example of an infection treatable in ambulatory practice.

In order to avoid complications that can arise in one out of 5 cases, the infection has to be diagnosed and treated as early as possible. The beginning of a case of influenza is characterized by its so-called “sudden onset”. The clinical diagnosis is verified by an immediate proof of the presence of  the virus and the bedside determination of the C-reactive protein (CRP). With regard to the course of the illness, the same applies as for all other viral infections: “The goal of treatment is buying time”.

The shockingly high number of fatalities during an influenza epidemic have been explained recently as the result of a coincidence of influenza infections and cardiovascular events.

The endotheliotropy of the avian influenza virus using a chickenheartmodel has been described by KLENK et al. A possible spread of the viral infection along the endothelial cells could explain this plaque rupture. According to HOFSCHNEIDER, the administration of neuraminidase inhibitors only in the first 48 hours has to be reconsidered in analogy to other viral infections. The terribly high number of 18,000 fatalities during the influenza epidemic of 2003 is an admonishment to physicians, patients and the public to concentrate their attention on the new antiviral approach that has become available today. The following key words apply to influenza more than ever today: inform, sensitize and de-trivialize.
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Immunologically Specific Activation of Anticancer Prodrugs by Monoclonal Antibody (-Lactamase Conjugates.
VRUDHULA VM,  KERR DE,  SIEMERS NO,  SVENSSON HP,  WALLACE PM, SENTER PD
Bristol-Myers Squibb Pharmaceutical Research Institute, Wallingford, CT, USA.

Background:  As part of a program aimed at achieving better therapeutic index for anticancer drugs, research in our laboratories focused on site specific generation of cytotoxic agents.  Methods and Results:  In this presentation the design, synthesis and  biological evaluation of a number of cephalosporin derivatives of approved anticancer drugs such as doxorubicin, mitomycin C, melphalan and paclitaxel  along with prodrugs of cytotoxic agents such as phenylene diamine mustard (PDM) will be reviewed.  The synthesized prodrugs were substrates for (-lactamase ((L) and release the parent drug when acted upon by (L. The in vitro evaluation of these prodrugs in combination with bivalent and monovalent mAb-(L conjugates to demonstrate immunologically specific activation with H2981, lung carcinoma cells  and 3677 melanoma cells will be presented.  In vivo evaluation resulting in regressions and cures with a combination of 96.5- (Fab’)-(L  and prodrugs of doxorubicin or PDM in a 3677 mouse melanoma model will be presented.  In the same mouse model the fusion protein L49-sFv-(L  in combination with a cephalosporin prodrug of melphalan also caused regressions and cures.  Conclusion:  Cephalosporin derivatives of many cytotoxic agents can be prepared as anticancer prodrugs.  The immunospecific activation of these prodrugs by targeted (L-conjugates can be demonstrated in vitro and in vivo.
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Concentrations in Plasma and Urinary Excretion of Ciprofloxacin XR (1000 mg) versus Levofloxacin (500 mg) in Healthy Volunteers Receiving a Single Oral Dose.
Florian M.E. Wagenlehner1, Uwe Tischmeyer1, Martina Kinzig-Schippers2, Christine Wagenlehner1, Fritz  Sörgel2, Kurt G. Naber1
Department of Urology, St. Elisabeth Hospital, Straubing,1 and Institute for Biomedical and Pharmaceutical Research (IBMP), Nürnberg-Heroldsberg,2 Germany.

Background and Aim of the Study. The new extended release formulation of ciprofloxacin - ciprofloxacin XR - was designed for once daily administration in the treatment of UTI. The aim of the study was to compare its plasma and urine concentrations and pharmacokinetic parameters with those of levofloxacin.

Material and Methods. In a randomized crossover study, 12 volunteers (6 males, 6 females) received a single oral dose of 1000mg of ciprofloxacin XR or 500mg of levofloxacin in a cross-over design, to assess the concentrations (by high-pressure liquid chromatography) in plasma and  urine at intervals up to 36h. The following pharmacokinetic parameters were studied: Cmax, tmax, t1/2, AUC, Cltot, Clren, Vdß, Vdss, maximal urinary concentration (Umax), and urinary excretion (UE).

Results. Both fluoroquinolones were tolerated well. The median (range; mean ( SD) maximal plasma concentrations (Cmax) of ciprofloxacin XR were 3.19 ( 1.45 to 4.92;  3.28 ( 0.99) (g/ml, and those of levofloxacin were 6.44 ( 3.29 to 7.54;  6.17 ( 1.25) (g/ml. The corresponding cumulative levels of renal excretion of the administered dose of the parent drug were 43% for ciprofloxacin (14% to 51%;  41% ( 10%), and 80% for levofloxacin (74% to 88%;  80% ( 5%). Cmax, AUC, and UE were statistical significantly higher in the levofloxacin phase, whereas the other pharmacokinetic indices, except t1/2, were statistical significantly higher in the ciprofloxacin XR phase.

Conclusion. After oral administration of ciprofloxacin XR 1000 mg and levofloxacin 500 mg Cmax and AUC in plasma were significantly higher in the LVX phase. The renal excretion (in MG) of ciprofloxacin XR 1000mg once daily, however, is equivalent to that of levofloxacin 500 mg and overall comparable urinary concentrations and areas under the urinary concentrations are reached by both drugs. Therefore, it can be assumed that the two doses investigated can be considered equivalent for the treatment of UTI.
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The Use of Dyes in the Study of Microencapsulated Pheromone for Control of Oriental Fruit Moth.
Waldstein DW1, Gut L2
1Missouri State Fruit Experiment Station, SW Missouri State University, Missouri, USA

2Michigan State University, Michigan USA.

Background:

Pheromone mating disruption is a promising insect pest management strategy to decrease use of insecticides in some crops.  Oriental fruit moth (OFM), Grapholitha molesta, has been successfully controlled by hand-applied pheromone dispensers in commercial orchards.  This application method, however, is very labor intensive, especially when the dispensers are applied over large areas.  Recently, sprayable formulations of microencapsulated OFM pheromone have been developed that can be applied with conventional sprayers.  Our objective was to measure the loss of microcapsules after exposure to sunlight and precipitation.  

Methods:

1. MEC-OFM microcapsules: Apple tissues were dipped in beakers with an aqueous solution of microencapsulated OFM pheromone or sprayed with a conventional airblast sprayer.  Microcapsules were counted with a dissecting microscope at 50X magnification after apple tissues were treated with a two-step dye staining process to increase the visibility of the microcapsules.  

2. CheckMate microcapsules: Apple and peach foliage was sprayed with a conventional airblast sprayer.  A fluorescent dye was incorporated into the CheckMate microencapsulated pheromone so microcapsules could be counted using ultraviolet light.    

Results:

1. Rainfall > 10 mm reduced the number of microcapsules on field-exposed leaves by up to 76% relative to control leaves.  One week of cloudless exposure to mid-July sun (3,713 langleys) caused a significant decrease (79-94%) of Phase I and III microcapsules, but not Phase V microcapsules.

2. The average number of microcapsules at 2-6 hours, 7 days, and 14 days after microencapsulated pheromone was applied was 2.34, 0.21, and 0.025 microcapsules per apple leaf, and 4.14, 0.77, and 0.066 microcapsules/peach leaf, respectively.  Loss of microcapsules was more strongly correlated to sunlight than rainfall.      

Conclusions:

Although polymer microcapsules afford protection of pheromone from degradation by sunlight, the microcapsule itself may be susceptible to degradation from sunlight.  Mating disruption of oriental fruit moth using CheckMate microcapsules appeared to be successful despite substantial losses of microcapsules throughout the two-week spray interval.
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Targeting granulomas during TB chemotherapy.
Wallis RS
UMDNJ – NJ Medical School, Newark USA.

Background: Granulomas, the hallmark of human response to infection with M. tuberculosis, contain a pathogen that cannot otherwise be eradicated by host defenses. The sequential recruitment of cells of increasing specificity to the site of TB infection forms a physical barrier to mycobacterial dissemination, creating a hostile microenvironment in which oxygen tension, pH, and micronutrient supply are all reduced. Faced with this environment, mycobacteria undergo profound alterations in metabolism, biosynthesis, and replication. During TB treatment, the potential exists for granulomas to protect bacilli from chemotherapy, both by limiting drug penetration, and by reducing the expression of the molecular targets of current TB drugs. 

Methods: A critical review of published literature was performed to identify studies in which the effects of immunity on outcomes during TB chemotherapy could be assessed. 

Results: Two placebo-controlled trials involving a total of 203 subjects were identified in which adjunctive immunosuppressive therapy (etanercept, high dose methylprednisolone) accelerated the response to chemotherapy. One trial involving 110 subjects of adjunctive therapy to augment immunity (IL-2) showed a detrimental effect on the response to chemotherapy. One prospective study of 326 miners demonstrated that the risk of RFLP-confirmed TB relapse was reduced to half by HIV infection (although disease due to new infection increased 18-fold). Three other studies have found superior responses in HIV-infected TB cases using surrogate markers for relapse risk. One study found a 6 fold increased risk of relapse in AIDS/TB cases who experience Immune Reconstitution Inflammatory Syndrome after initiation of combined AIDS/TB treatment. Lastly, one study observed reduced in vitro killing of intracellular M. tuberculosis by ofloxacin in the presence of a strong host cellular immune response. 
Conclusions: These studies indicate substantial apparent antagonism between immunity and sterilization during TB chemotherapy. Randomized clinical trials specifically to examine this question are warranted.
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Assessing the effects of administered chemotherapy on intracellular M. tuberculosis using whole blood culture.
Wallis RS
UMDNJ – NJ Medical School, Newark USA.

Pharmacokinetic models based on Cmax/MIC, AUC/MIC or other related parameters predict outcome in bacterial pneumonia. No such models exist to predict relapse in tuberculosis. This may reflect the complexities required to model the effects of combination chemotherapy on mycobacteria isolated in macrophages or otherwise sequestered in granulomas. The most widely used surrogate marker to predict TB relapse, 2 month sputum culture conversion, lacks sufficient sensitivity or specificity to permit its use to guide therapy of individual patients or to shorten the time needed to license new TB drugs. To address this problem, we developed a method to assess the killing of administered chemotherapy on intracellular M. tuberculosis using whole blood culture. TB bacilli added to heparinized blood are rapidly and completely ingested by phagocytic cells, eliminating the need to wash or otherwise remove extracellular bacilli. Innate and acquired anti-mycobacaterial immune mechanisms are expressed, and serve to limit TB growth compared to broth culture. Drug levels reflect those in the circulation at the time of phlebotomy. Rifampin and aminoglycosides are highly bactericidal in this model. Ethambutol is bacteristatic, and amoxicillin/clavulanate is inactive. Fluoroquinolones show intermediate activity. The total effect of a single dose combination chemotherapy (expressed as AUC) is greater during the intensive phase of treatment compared to the continuation phase, indicating that the sterilizing activity of pyrazinamide is reflected in the model. Cumulative whole blood bactericidal activity during TB therapy differs in subjects according to week 8 sputum culture status, and correlates with serial sputum CFU counts. These observations indicate a potential role for WBA as a surrogate marker for TB relapse that may accelerate the testing of new treatments for TB.
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The Effect of Liposomal Surface Charge on the Disposition of Liposome-Encapsulated Gentamicin to the Rat Liver, Brain, Lungs and Kidneys after Intraperitoneal Administration.
A. ABRAHAM AND A. WALUBO
Department of Pharmacology, University of the Free State, South Africa.

Background: Although gentamicin is one of the most well studied drugs in liposomal formulations, delivery of gentamicin to diseased tissues remains a daunting task owing to its highly charged large molecule that retards its movement across cell membranes. It is still not clear which liposomes, with regard to surface charge, would best serve for severe infections of major organs such as the liver, kidney, lungs and brain. As such, this study was undertaken to evaluate the effect of liposomal surface charge on the distribution of liposome encapsulated-gentamicin to the brain, kidney, liver and lungs of a rat. Methods: Four groups of 25 rats each were administered intraperitoneally with 60 mg/kg of either free gentamicin (control group) or gentamicin encapsulated in negative, positive and neutral liposomes. Thereafter, for each group, five animals were sacrificed at intervals of 1, 2, 4, 6 and 8 hours and the four organs were removed and analysed for gentamicin. The disposition of gentamicin to the normal rat brain, lung, kidney and liver was studied over the eight hours period. Results: In comparison to the control group, liposomes were associated with higher concentrations of gentamicin in the brain and liver, while concentrations were lower in the kidney. The average concentrations of gentamicin in the liver and the brain were highest with positive liposomes, while, gentamicin concentrations in the kidneys and lungs were not influenced by surface charge of the liposomes. Conclusion The surface charge of liposomes is an important determinant of the disposition of liposome-encapsulated gentamicin to the brain and the liver, and the intraperitoneal route can be reliably used for study of kinetics of liposome-encapsulated gentamicin.
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In vitro Antimicrobial Resistance in Bacteria Exposed to Residue Level Exposures of Antimicrobial Drugs, Pesticides and Veterinary Drugs.
D KLEINER, SE KATZ, PL WARD
Cook College, NJAES, Rutgers, the State University of New Jersey, New Brunswick, NJ, USA.
Background: Many if not most drugs used in human and veterinary medicine, personal care products, hormonals, pesticides and chemicals from industrial sources find there way into the aquatic ecosphere. There is a dearth of information concerning the fate, the biological and ecological effects of these compounds. The 1999-2000 national reconnaissance performed by the U.S. Geological Survey found 82 of the 95 Organic Wastewater Contaminants in 80% of the streams sampled. There is little if any data concerning the biological effects of mixtures of these compounds on human and/or aquatic ecosystems. This work is based upon the hypothesis that residue levels, 10 ppb or less, of antibacterial drugs, pesticides and veterinary drugs individually or in combination were capable of increasing antibacterial resistance in bacteria. Methods: The MIC was used as the indicator of resistance and a very sensitive strain of Staphylococcus aureus ATCC 9144 was used as the indicator organism. Seventeen compounds commonly used in human and veterinary medicine and crop production, commonly present in the environment, were studied singly, in doublets and in sextuplet combinations. Results: Single compounds decreased marker antibacterials in 5.3% of the possibilities (marker drug x compounds studied); there were no changes in marker MIC values in 73.5% of the possibilities; 16.5% of the possibilities increased 4 to 8 times the baseline values; 4.7% of the MIC marker possibility changes were increased by greater than 8 times. Two compound mixtures showed no decreases in any marker MIC values; in 5.1% of the MIC marker possibilities, there was no changes; 34.3% of the marker MIC values increased between 4-8 times; 60.6% of MIC marker possibilities increased greater than 8 times. For six-compound combinations, there were no decreases in any marker MIC values; 5.9% of MIC marker possibilities exhibited no changes in MIC; 15.6% of the MIC marker values increased 4-8 times and 78.5% of the marker MIC values increased greater than 8 times.  Conclusions: The levels of bacterial resistance increased dramatically with the number of chemical exposures.
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Antibiotic and Antimicrobial Resistance, and Efficiency Disruption by Teas and Nutraceuticals.
PL WARD, M DONNELLY, A FRANKLIN, J HONG  SE KATZ

Cook College, NJAES, Rutgers, the State University of New Jersey,New Brunswick, NJ, USA.

Background: Since the Nutrition Labeling and Education Act (1990) and the Dietary Supplement Health and Education Act (1994) the nutraceuticals have grown to a multi-billion dollar industry, most products unregulated by the FDA. Non-standardized and putative active ingredients unconfirmed, fatal reactions to nutraceutical products, interactions with anesthesia, and interference with associated critical procedures have brought awareness to medical nondisclosure and paucity of information available to the professional and general public. Promotion of antimicrobial resistance caused by recommended doses of some nutraceuticals could harm not only the consumer of the products but also those innocently exposed to the resulting resistant organisms. Methods: Products: kava-kava, pumpkin seed oil, cat’s claw, yucca, olive leaf, elderberry, yohimbe bark, anise seed, comfrey root, ginger, ginseng, royal jelly, saw palmetto, white sage, black cohosh, gingko biloba, red root, milk thistle, myrrh, and ten black and green teas were exposed to indicator organisms Escherichia coli ATCC 25922 and Staphylococcus aureus ATCC 9144, representing gram-negative and gram-positive populations, respectively. The cylinder plate diffusion assay was used to determine activity, and where activity occurred, resistance to the tea or product was followed through three passes of organism exposures. Finally, a representative panel of antibiotics and antimicrobials: streptomycin, norfloxacin, neomycin, oxytetracycline, erythromycin and ampicillin were used to determine resistance carryover from product or tea to antibiotic or antimicrobial. The minimum inhibitory concentration (MIC) assay was used to assess the comparison of the product-resistant organism to non-exposed organisms to the panel. Results: White sage, kava-kava, cat’s claw, olive leaf, elderberry, four green teas and two black teas showed activity against E. coli, while olive leaf, yohimbe bark, saw palmetto, white sage, myrrh, and all ten teas showed activity against S. aureus. Conclusions: With rare exception, wherever there was activity, antimicrobial resistance continued to build over time, whether to the product or cross-resistance to other antimicrobials. There was no regular pattern of resistance development to any family of the antibiotic panel.


	586
Another Kind of Magic Bullet.
WARWICK WJ
Minnesota Cystic Fibrosis Center, Department of Pediatrics, University of Minnesota, Minneapolis, MN, USA.

Background: Even though the body can heal infections it at times needs assistance, which depends upon the causative agent and the location of the ‘infection’.  The scalpel for draining or excision of infections has been the enabling agent that makes it possible for the body to heal itself of the infection.  Lung airway infections are best treated by cleaning the airways.  Antibiotics, macrophages and antibodies make the airways cleaner by reducing the number of bacteria but beating cilia and the differential biased airflow, expiratory velocity greater that the inspiratory velocity, complete the cleaning and so permit the healing of the airways.  Similar reductions in the number of bacteria in the airways can be obtained with prescribed airway cleaning techniques.  Healing of chronic airways infections becomes possible when the number of bacteria in the airways is reduced to a critical number.  In patients with cystic fibrosis (CF) antibiotics often fail to reduce the number of bacteria sufficiently for airway healing to occur.

Method:  A 20-year-old man with severe CF bronchiectasis had one abscessed lung lobe removed in 1998.  His post-surgical FEV1 was 79% predicted.  Despite vigorous antibiotic and airway clearance therapy, including two half hour sine waveform High Frequency Chest Compression (HFCC) treatments, he lost an average of 5% predicted FEV1 per year for 5 years, from 80 to 50 percent predicted.  Then one treatment was changed.  Square waveform HFCC was prescribed for two hours every 8 hours or three times a day.  

Results:  After four months the patient’s FEV1 increased from 50% to 85% predicted.  

Conclusions: The increased number and length of treatments and changed waveform removed enough bacteria and oxidant chemicals from the airways to permit the body to heal enough of the airways to allow the improvement in FEV1.  While the long-term outcome is still uncertain the principle that mechanical airway clearance may be able to clean the airways enough to allow standard therapies to work and enable the magic of the body’s defenses to permit some airways to heal.  This patient’s improvement suggests that in some airway disease the non-surgical intervention with mechanical square waveform airway clearance may be added to the medical armory of “magic bullets”.  Further studies will be needed to see if the extra time was the critical element and that waveform is indifferent or that the square is better than the sine waveform.
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Chemotherapeutic Targeting of Ranimustine (MCNU) or Nimustine (ACNU) to Various Tissues on the Basis of Polyamine Level.
WATANABE S1, SATO S2, NAGASE S2, OHKUMA S1
1Kawasaki Medical School, Okayama, Japan, 2Kawasaki College of Allied Health Professions, Okayama, Japan.

Background: Polyamines (putrescine, spermidine and spermine) are not only essential to neoplastic cell growth but also monitor the therapeutic effects of anti-cancer drugs. Therefore, analysis of the effects of ranimustine or nimustine on the polyamine concentration of individual tissues of intact rats could improve the management of tumor treatment by allowing development of new strategies of the drug use that targets the tumor-bearing tissues.

Methods: The experimental groups of rats (7) received intraperitoneal injections of the drugs in saline solution at 10 mg/kg of body weight daily for 5 days. The control group (7) received an injection of the same volume of saline solution. All rats were euthanized with diethyl ether on the sixth day, and the tissues were immediately removed, weighed and kept in 2.0 ml of an aqueous 10% trichloroacetic acid solution (TCA) containing 0.1 mmol/L 1,4-diaminohexane as an internal standard in an ice bath. Each tissue was homogenized and then centrifuged at 2500 rpm for 15 min. The supernatants were washed twice with 5 ml diethyl ether to eliminate the TCA in the water layer. Determination of polyamine concentration in the water layer was carried out using HPLC and the amount of each polyamine was calculated from the peak area relative to the internal standard 1,6-diaminohexane.

Results: The concentrations of putrescine, spermidine and spermine in 14 different tissues were examined in rats. MCNU and ACNU reduced signifficantly all polyamines in the two organs of heart and spleen, putrescine in the thymus, kidney, liver, stomach and lung, spermidine in the thymus, liver and skeletal muscle, and spermine in the seminal vesicles, testis, large intestine and stomach, MCNU reduced putrescine in the small intestine, spermine in the thymus and spermidine in the seminal vesicles and ACNU reduced putrescine in the tongue, which are associated with tumor cell growth.  Whereas MCNU and ACNU increased spermine in the liver. 

 Conclusions: The decreases in all polyamines in the heart and spleen and two kinds fo polyamine in the thymus and stomach induced by MCNU and ACNU may be beneficial in the treatment of tumors in their tissues. Whereas they may not be advantageous in  treatment of the  tumor in the liver because they increase significantly spermine that stimulates the growth of tumor cells.
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Mitochondria-Targeted Bolasomes as “Magic Bullets” on the Subcellular Level.
WEISSIG V
Northeastern University, Bouve College of Health Sciences, School of Pharmacy, Department of Pharmaceutical Sciences, Boston, MA, USA.

Background: Mitochondria are being increasingly recognized as a prime target for pharmacological intervention. The targeting of both small drug molecules and large macromolecules to and into mitochondria will eventually provide the foundation for a large variety of cytoprotective and cytotoxic therapies: The delivery of therapeutic DNA may provide the basis for treatment of mitochondrial DNA diseases; the targeting of antioxidants into the mitochondrial matrix may protect mitochondria from oxidative stress; the mitochondria-specific targeting of naturally occurring toxins may open up avenues for new anticancer therapies. Moreover, the mitochondria-specific delivery of molecules known to trigger apoptosis by directly acting on mitochondria may overcome the apoptosis-resistance of many cancer cells (1). However, no mitochondria-specific delivery system has been made available so far. Methods: For the design of a mitochondria-specific colloidal drug delivery system we have utilized the self-assembly behavior of dequalinium and its derivatives, which are mitochondriotropic amphiphiles resembling “bola”-form electrolytes, i.e. they are symmetric molecules with two charge centers separated by a hydrophobic chain. We found that such “bola”-form like amphiphiles are able to form liposome-like cationic vesicles (“bolasomes”), which we termed “DQAsomes” when prepared from dequalinium. Using a variety of physico-chemical and biological assays we have investigated in vitro and in vivo the potential of DQAsomes to serve as a mitochondria-targeted carrier system for small drug molecules, for oligonucleotides as well as for pDNA. Results: A) DQAsomes selectively deliver pDNA and oligonucleotides to mitochondria in living mammalian cells in vitro thereby fulfilling all prerequisites for a mitochondria-specific transfection vector (2). B) DQAsomes efficiently encapsulate paclitaxel and etoposide. C) Paclitaxel encapsulated in DQAsomes is able to inhibit human colon carcinoma growth in nude mice by 50% over all controls. Conclusion: DQAsomes and related bolasomes represent the first universal mitochondria-targeted drug and DNA delivery system.
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A holistic approach to MRSA-eradication using intravenous linezolid/rifampicin, intratracheal vancomycin, nasal mupirocin, cutaneous and enoral chlorhexidin plus povidone-iodine in critical ill patients with MRSA-pneumonia.
Wenisch C1, Krause R1
1Infectious Diseases and Intensive Care, Medical University Graz, Austria.

Background: Mortality directly related to pneumonia is higher among patients with MRSA vs MSSA episodes. Linezolid therapy is associated with significantly better clinical cure and survival rates than vancomycin therapy in patients with MRSA pneumonia, however, MRSA eradication is seen in only 60%. The incidence of MRSA ranges between 3-7% in our hospital during the last 10 yrs.

Methods: Twenty-one critical care patients (age: 59(14 yrs, 15males/6females) who developed MRSA-pneumonia during 01/2003-06/2004 in a 1700 bed university hospital (18 Ventilator-associated, 3 nosocomial, clinical pulmonary infection score >6 in all patients) after hospitalization for 14(5 days and after antimicrobial therapy for 15(6 days for aspiration pneumonitis (n=6), urinary tract infection (n=2), soft tissue infection (n=8), exacerbation of chronic bronchitis (n=4), meningitis (n=1) were treated with a 5-7 day course of iv linezolid (2x600mg) plus rifampicin (2x600mg), intratracheal vancomycin 4x100mg, thrice daily mouth and throat washing with chlorhexidin 1% fluid and nasal mupirocin ointment, twice daily skin and hair washings with chlorhexidine gluconate 4% and trachostoma (n=8) wound care with povidone-iodine spray. Control samples (endotracheal secretions, nose, wound, and pharyngeal swabs) were taken 2,3,4 and 7 days thereafter. 

Results: Multilobular pneumonia was seen in 16, pleural effusion in 12, and MRSA bacteremia in 4 patients. APACHE II score was 18(6, ventilator days prior to enrolment were 7(4. Two patients developed a reversible elevation (<300 U/L) of liver enzymes, otherwise no adverse events were seen. Pneumonia was cured in all patients and all patients were free of MRSA after eradication. 6 patients died due to myocardial infarction (n=3), cerebral bleeding (n=1), gramnegative septic shock (n=2) 14-21, 36, and 10-33 days after eradication, respectively. No reinfection occurred. 
Conclusions: For the eradication of MRSA in critical ill patients with MRSA-pneumonia a holistic approach using a 5-7 day course of intravenous linezolid/rifampicin, intratracheal vancomycin, nasal mupirocin, cutaneous and enoral chlorhexidin plus povidone-iodine is 100% effective.
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Structure and Blood Schizontocidal Activity of Various Analogues of Lumefantrine in Plasmodium falciparum, in vitro.
Woitsch B1, Wernsdorfer WH1,4, Allmendinger T2, Sirichaisinthop J3, Wernsdorfer G4
1Division of Specific Prophylaxis and Tropical Medicine, Center for Physiology and Pathophysiology, Medical University of Vienna, Austria; 2Department of Chemical and Analytical Development, Novartis, Basel, Switzerland; 3Bureau of Vector-Borne Disease Control, Ministry of Public Health, Nonthaburi, Thailand; 4Faculty of Tropical Medicine, Mahidol University, Bangkok, Thailand.

Background: Lumefantrine (benflumetol), a blood schizontocidal antimalarial compound, has been developed by the Academy of Military Medical Sciences, Beijing, China. Structurally it is 2-(N,N-di-n-butylamino)-1- [2,7-dichloro-9(4-chlorobenzylidene)-9H-fluorenyl]-ethanol. A combination of lumefantrine and β-artemether has been registered for therapeutic use in chloroquine-resistant malaria. In order to identify eventual metabolites, several lumefantrine analogues were synthetized, including 5 with modifications in the alkylamino side chain only (group 1), and 6 without the chlorobenzylidene substitution in position 9 and with modifications in the alkylamino side chain (group 2). Desbutyl-benflumetol (DBB) as a putative natural metabolite of lumefantrine has undergone earlier investigation and proved to have stronger blood schizontocidal activity as compared to lumefantrine.

Investigations and Results: Lumefantrine and the 11 analogues were tested for their in vitro activity in fresh isolates of P. falciparum, assessing the inhibition of schizont maturation (micro-test). Parallel data for all 12 compounds became available for 34 fresh parasite isolates. In group 1 the DBB proved to be the most active with EC99 = 41 nM, against EC99 = 422 nM for lumefantrine. In descending order, the monomethyl, monopentyl and mono-octyl analagues were more active than lumefantrine. In group 2 the analogues with mono-substitution in the alkylamino moiety showed clearly increasing activity with increasing chain length, reaching a maximum with the mono-octyl configuration (EC99 = 21 nM), and generally higher activity as compared to group 1.

Conclusions: 9 analogues were significantly more active than lumefantrine. They merit further toxicological and pharmacokinetic exploration, the more so as none of them seems to be a lumefantrine metabolite in man and none of them showed a significant activity correlation with artemisinin.
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Antimalarial Drug Resistance in Plasmodium falciparum – a Host of Challenges.
Wernsdorfer WH1,2, Wernsdorfer G2
1Division of Specific Prophylaxis and Tropical Medicine, Center for Physiology and Pathophysiology, Medical University of Vienna, Austria; 2Faculty of Tropical Medicine, Mahidol University, Bangkok, Thailand.

Background: Although resistance of Plasmodium falciparum to quinine was first observed in 1911, it showed only moderate tendency towards increase and spread. The drug was still largely effective when its use in uncomplicated falciparum malaria was superseded by synthetic antimalarials in the 1930s. After the advent of the second generation of synthetic drugs, resistance to pyrimethamine was quick to appear, while sensitivity to chloroquine was maintained for two decades after its introduction. 

Current situation: At the beginning of the 3rd millennium, resistance of P.falciparum is almost identical with the species’ distribution, resistance to antifolates nearly universal in south-eastern Asia and South America, and fast rising in tropical Africa. Multidrug-resistance, i.e. simultaneous resistance against drugs belonging to three different chemical groups affects the Indochina Sub-Continent.

Causation of resistance: Investigations of the phenomenon of drug resistance were facilitated by the successful in vitro cultivation of the parasite. Over the past three decades, knowledge about parasite population dynamics, biology and genetics, and the mechanisms of action of specific drugs has advanced. Primary heterogeneity of parasite populations and the selection of resistant genotypes and phenotypes by drug pressure have been identified as the key features for advent and spread of resistance. In practical, epidemiological terms, the selection of resistant parasite populations is being promoted by mass drug administration, inadequate therapy (in terms of dose level and duration), and the use of drugs with a long residual half-life in areas with intensive malaria transmission. Tools of molecular biology have so far clarified only the situation for drugs, resistance to which is monofactorial, i.e. antifolates. Available, presumptive genetic markers for resistance to class 1 and 2 arylaminoalcohols continue to fail in providing satisfactory explanations.

Outlook: The occurrence of resistance to antimalarials can only be delayed by rational, diagnosis-based drug use, post-therapeutic follow-up of the patients, and logical, up-to-date drug-policies  in keeping with the epidemiological situation.
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Arsenic Trioxide Affects Signal Transducer and Activator of Transcription Proteins through Alteration of Protein Tyrosine Kinase Phosphorylation.
Wetzler M

Roswell Park Cancer Institute, Buffalo, NY, USA.

Background: Acute myeloid leukemia (AML) blasts require hematopoietic growth factors for their survival. These growth factors transduce signals through the signal transducer and activator of transcription (STAT) proteins and mitogen activated protein kinases (MAPK). We have demonstrated that STATs are constitutively activated in approximately 50% of AML cases at diagnosis, that blasts with constitutive STAT3 activity are more resistant to apoptosis, and that patients whose blasts have constitutive STAT3 activity have significantly shorter disease-free survival. Arsenic trioxide (ATO) decreases proliferation of AML cells, but its precise mechanism of action is unknown. Methods: We studied the effect of ATO (< 4 M, from 6 to 48 hrs) on 2 AML cell lines, one with and the other without, consitutive STAT activity, and samples from 3 AML patients. Results: ATO induced mitotic arrest starting at 24 hours and significant cell death at 48 hours. These events were preceded by an ATO dose-dependent down-regulation of activated STAT proteins starting at 6 hours. Similar effects were seen in blasts from AML patients. Moreover, in the AML cell line without consitituve STAT activity and in the 3 patient samples, ATO attenuated the activation of STATs by cytokines. ATO treatment alone also caused the activation of a member of the MAPK family, as evident from higher level of phosphorylated extracellular signal regulated kinases. We hypothesized that the reduction of STAT activation was attributed to an inhibition of protein tyrosine kinases (PTK). We therefore studied ATO effects on the oncogenic ZNF198/FGFR1, a novel PTK that introduces constitutive activation of the STATs. ATO altered phosphorylation and electrophoretic mobility of ZNF198/FGFR1, modified its cellular distribution, reduced kinase protein level and decreased STAT protein phosphorylation. Conclusion: These results suggest that ATO exerts its effects on oncogenic PTKs, rather than directly on STAT proteins, and have led to a phase I clinical trial of ATO prior to induction chemotherapy in newly diagnosed AML, in which ATO effects on the signaling pathways in vivo are being studied.
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Medicinal Plants of Southeast Asia: A Source for New Antibiotics?
Christophe Wiart
Department of Pharmacy, Faculty of Medicine, University of Malaya, Malaysia.
Southeast Asia is approximately endowed with 5000 species of plants which are used to treat various illnesses including bacterial infection. Most of these herbs are primitive and tropical and provide an extraordinary array of original chemical weapons, the chemotherapeutic potential of which remains mostly unexplored. The present work will review the present state of knowledge on these plants and their antibacterial principle and discuss on interesting research directions especially for pharmaceutical usefulness of isoquinoline, indole alkaloids, quinones and peptides.
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The Influence of Paul Ehrlich on the development of the British Pharmaceutical Industry.
Keith J. Williams
AstraZeneca and Dept for the History of Medicine, Manchester University.
Some of the key concepts developed by Ehrlich such as synthetic drugs, animal models of infection and clinical trials were important not only to the development of novel drugs such as Salvarsan by Hoechst and drugs for tropical diseases by Bayer, but also had a major influence on the development of the British drug industry in an indirect way.

Prior to the First World War Britain relied on German, for synthetic drugs and chemical intermediates. It is no longer recognised that this was the case as there were few synthetic drugs in the British Pharmacopoeia in use at the outbreak of War. However many painkillers, anaesthetics and antiseptics were suddenly no longer available. One of the main challenges was for British firms to prepare the new syphilis therapy, Salvarsan, which had been patented by Hoechst in 1910. Under a ruling of the 1907 patent law this was made by Hoechst at Ellesmere Port in Cheshire, but only the latter chemical stages. Salvarsan was difficult to synthesise, requiring silver crucibles and protection from oxidation and there were several potential toxic chemical intermediates. And yet Burroughs Wellcome, a British-based firm established by two American entrepreneurs achieved small-scale synthesis within 3 weeks of the outbreak of war.

How was this achieved? The British firm was one fortieth of the size of German dye firms and could not compete directly. Their main focus was the extraction and purification of alkaloids, but they characterised their products and standardised them by preparing small quantities of the synthetic form of the extracted alkaloids and proved their activity in animal physiology experiments.

       Henry Dale had been head of the Wellcome Physiological Research Laboratories and he had visited Ehrlich before the war. Not only was he impressed with the chemotherapy research but also with the biological standardisation work that was developed to test each batch of Salvarsan produced. In 1913 Dale had departed the firm to establish a similar laboratory in the newly created Medical Research Council and one of his first tasks along with the chemist Arthur Ewins was to establish biological tests of Salvarsan, while a further ex- Burroughs Wellcome chemist Harold King examined each batch for impurities.

       It was the chemists Fred Power and Hooper Jowett who established the synthesis and Francis Carr who was responsible for manufacturing the drug. Carr was then headhunted to Boots to establish synthetic drug manufacture there and then in 1920 moved to British Drug Houses, a forerunner of the Glaxo group, where he established the British manufacture of insulin and also played an important role in preparing synthetic vitamins and steroids. The role of the MRC in testing Salvarsan and in establishing a means of clinical testing of drugs is covered in a separate paper.
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The Influence of Paul Ehrlich on the development of clinical trials in Britain.
Keith J. Williams
AstraZeneca and Dept for the History of Medicine, Manchester University, England.
Ehrlich recognised early in his research that the only true tests of a drug was in man. He encountered early cases where his synthetic drugs were active in animals but not in man, or vice versa. He also recognised that with some such as Salvarsan and the arsenicals that the benefits could be counterbalanced by the adverse effects and was criticised both for failing to get the drug to market quickly and by others for moving too rapidly when adverse effects were seen. Clinical trials were established earlier in Germany where Bayer tested Aspirin in up to 10,000 patients. In Britain most firms were preparing extracts of organic and inorganic drugs, many of which had been used for decades or longer by doctors so formal clinical trials were not performed. When British firms prepared novel drugs they met with the difficulty that British doctors were sceptical as they were much influenced by the campaigns against patent medicines. When Burroughs Wellcome prepared Salvarsan after German patents were abrogated in the First World War, their efforts were first met with scepticism, both from Germany, but also from British doctors, who could not believe that British chemists could reach the heights of German chemists. 

 
Burroughs Wellcome had experience of testing their drugs in animals for safety and also to measure their effects from 1901 and had prepared several drugs synthetically, though one of the few released commercially was the arsenical Atoxyl, which was out of patent. However many of their key physiologists had joined the MRC established in 1913 and they turned to them for help in evaluating Ehrlich’s Salvarsan. BW and later May & Baker submitted to having their factories inspected and Dale at the MRC tested each batch manufactured. The MRC vigorously defended British Salvarsan but they were impressed with the ‘accurate statistics’ from Germany. The MRC collated cases histories from Army and Navy hospitals but data was incomplete and unreliable. Nevertheless they intervened when clearly substandard batches were prepared when one firm changed its manufacturing methods.  A second MRC Salvarsan committee was re-established in 1918 with the aim of collating clinical reports and performing more sophisticated evaluations. It was on the basis of this work on Salvarsan that the MRC began to adopt a central role in evaluating new remedies including acriflavine antiseptics, which Browning of UCH had worked on with Ehrlich in Germany. In 1922 British firms were concerned that they could not get their drugs tested in clinical trials like those performed in Germany and they turned to the MRC. They had to wait as the MRC became engrossed in insulin production together with British firms but this further extended their role in clinical trials. After a further push from British manufacturers in 1926, a system of clinical testing was established through the Chemotherapy and others committees but largely for chemotherapeutic agents like Bayer 205 and it was 1931 before the needs of British firms were met by the Therapeutic Trials Committee. The MRC went on to become and authority in both biological standardisation and also clinical trials, establishing the earliest successful large-scale randomised controlled trials of streptomycin, a lasting tribute to Ehrlich’s vision, both in chemotherapy and clinical evaluation.
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Multidrug-resistant Bacteria Isolated from Patients Hospitalized in the Intensive Care Units.
WROBLEWSKA MM1, RUDNICKA J2, MARCHEL H2, LUCZAK M1,2
1Department of Medical Microbiology, Medical University of Warsaw, Poland; 2Microbiology Laboratory, Central Clinical Hospital, Medical University of Warsaw, Poland.

Background: Comparison of prevalence and antibiotic susceptibility patterns of bacteria isolated from patients in two intensive care units (ICU), with different profile of hospitalized patients, is important in view of effectiveness of empiric therapy in critically ill patients. Methods: An analysis comprised 1018 bacterial strains isolated from patients hospitalized from 01.01.04 to 31.12.04: 481 strains from ICU-A and 537 strains from ICU-B of a university-affiliated hospital (1200 beds). Identification of the isolates and their susceptibility testing were done using VITEK, API and ATB automated tests (BioMerieux). Results: A mean stay in the ICU-A was 16.4 days, compared to 5.5 days in the ICU-B. In blood cultures predominated Gram-positive cocci (61.0% and 62.2%, respectively), while in other clinical samples – Gram-negative rods (80.9% and 83.6%, respectively). Among bacterial isolates the strains of Acinetobacter spp. were more often cultured from ICU-B than from ICU-A (21.2% vs 14.6%, respectively). Similarly among blood isolates from ICU-B Pseudomonas aerugionsa comprised 14.4%, compared to 2.2% from ICU-A. However, bacteria isolated from ICU-A showed a higher percentage of multi-drug resistant strains, compared to ICU-B: extended spectrum beta-lactamase producing - ESBL(+) - Klebsiella pneumoniae 94.2% vs 58.6%, respectively; imipenem-resistant P. aeruginosa 65.9% vs 58.5%, respectively; and a high level aminoglycoside resistant (HLAR) strains of Enterococcus spp. 81.5% vs 66.7%, respectively. Conclusions: 1) Among the bacterial isolates from both wards there was a high percentage of non-fermenting Gram-negative rods, particularly in the ICU-B. 2) More multi-drug resistant strains were isolated from ICU-A, indicating that longer stay in the ICU promotes selection of bacterial resistance to antimicrobials. 3) Surveys of bacterial prevalence and susceptibility patterns of the isolates are important in determining optimal empiric therapy of infections in critically ill patients.
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Epidemiology and Antibiotic Susceptibility of Strictly Anaerobic Bacteria Isolated from Patients Hospitalized in a Tertiary Care Hospital.
WROBLEWSKA MM, KOT K, ROKOSZ A, SAWICKA-GRZELAK A, LUCZAK M
Department of Medical Microbiology, Medical University of Warsaw, Poland.

Background: Monitoring of prevalence and antibiotic susceptibility of strictly anaerobic bacteria, causing infections in hospitalized patients, constitutes a part of a program for prudent use of antibiotics in nosocomial infections. Methods: The study comprised clinical samples from patients hospitalized in the tertiary care hospital over a period of 2 years (01.01.2001 – 31.12.2002). The bacterial strains (N=488) were identified by API 20A tests, while susceptibility testing was performed with the use of ATB ANA tests (bioMerieux, France). Results: Among Gram-positive strict anaerobes (N=379) the most common were strains of Clostridium difficile – 105 (27.7%), Peptostreptococcus spp. – 83 (21.9%) and Actinomyces spp. – 42 (11.1%). There was an increase in the number of stool samples positive for C. difficile toxins A and B from 39.4% in 2001 to 59.0% in 2002. The results of susceptibility testing of Gram-positive isolates (N=274) showed the highest percentages of strains susceptible to piperacilin/tazobactam – 273 (99.6%), ticarcillin/clavulanate – 270 (98.5%), imipenem – 270 (98.5%), amoxicillin/clavulanate – 267 (97.4%) and piperacillin – 267 (97.4%). Penicillin susceptibility was detected in 219 strains (79.9%) and metronidazole – in 45 strains (16.4%). The most prevalent Gram-negative anaerobes (N=109) were strains of Bacteroides spp. – 47 (43.1%), Prevotella spp. – 39 (35.8%) and Fusobacterium spp. – 12 (11.0%). Susceptibility of Gram-negative bacteria (N=109) to metronidazole, piperacilin/tazobactam, ticarcillin/clavulanate and imipenem was demonstrated in all tested strains, to penicillin – in 48 strains (44.0%). Conclusions: 1) In the analyzed period predominated strains of C. difficile, Peptostreptococcus spp., Bacteroides fragilis complex and Prevotella spp. 2) There was an increase in the number of stool samples positive for C. difficile toxins A and B. 3) In the analyzed population beta-lactam antibiotics with beta-lactamase inhibitors, carbapenems and metronidazole may be used in empiric therapy of infections caused by strictly anaerobic bacteria.
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Mechanisms of Acute 5-Fluorouracil Chemotherapy-Induced Bone Growth Arrest in Young Rats.
CJ Xian, J Cool, BK Foster
Department of Orthopaedic Surgery, Women’s and Children’s Hospital, South Australia.

Due to the improved survival rates and with the intensified use of chemotherapy for childhood cancers, it has become apparent that some children or adult survivors show poor bone growth and develop osteoporosis. However, how chemotherapy affects bone growth remains largely unknown. The growth plate cartilage and its adjacent bone-forming region metaphysis are responsible for bone growth in children via endochondral ossification, which relies on the regulated proliferation, differentiation and apoptosis of cartilage cells (chondrocytes) and bone cells (osteoblasts) and their extracellular matrix production and modelling. As a step to investigate possible mechanisms underlying chemotherapy-induced bone growth defects, this project examined effects of a single injected dose of chemotherapy agent 5-fluorouracil (5-FU) in young rats on cell proliferation, apoptosis, bone formation, and expression of growth factors and matrix molecules in the growth plate cartilage and metaphysis. Two-week after 5-FU treatment, total body and tibial lengths were significantly reduced. Consistently, heights of both proliferative and hypertrophic zones and the total growth plate thickness decreased gradually to the lowest levels by days 4-5 before returning to normal by day 10. In the adjacent bone forming region (metaphysis), % areas of trabecular bone in the 1st and 2nd spongiosa were reduced by day 10. On the cellular level, 5-FU treatment suppressed proliferation of growth plate chondrocytes and metaphyseal osteoblasts/pre-osteoblasts by day 2 and gradually returned to normal by day 10. Apoptosis was induced rapidly among osteoblasts/pre-osteoblasts (day 2) but delayed until day 5 among chondrocytes. Apoptosis persisted to day 10 in both regions. Expression of mitogenic/survival factors IGF-I and TGF-beta1 was initially suppressed after 5-FU injection and then significantly upregulated during days 4-10. Expression of matrix molecules in growth plate (col-2 and col-10) and in metaphysis (col-1 and osteocalcin) were dramatically upregulated during the repair phase (days 4-10). These data suggest that 5-FU chemotherapy affects bone growth directly by altering expression of growth factors and matrix molecules, inhibiting proliferation, inducing apoptosis, and reducing bone formation at growth plate cartilage and metaphyseal bone.
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Cancer Chemotherapy-Induced Intestinal Mucositis: Mechanisms of Mucosal Damage and Healing.
XIAN CJ
Department of Orthopaedic Surgery, and University of Adelaide Department of Paediatrics, Women’s and Children’s Hospital, North Adelaide 5006, Australia.

Due to the high rate of cell turnover, epithelium of the small intestine is sensitive to cytotoxic drugs that kill rapidly dividing cells. Intestinal mucosal damage or called “mucositis” is a common and a major side effect of chemotherapy in cancer patients, compromising quality of life and often limiting the dose, duration and thus treatment effectiveness of chemotherapy. Small intestinal mucositis results from apoptosis of crypt epithelial cells and impairment of the proliferative regenerative capacity of the crypt epithelium, and it is characterized structurally by crypt loss and villus atrophy, and functionally by absorptive and barrier impairments. Experimental small bowel mucositis induced by short-term methotrexate treatment in the rodents is an acute and transient process of mucosal damage and repair, characterized by an initial induction of apoptosis among crypt transit and/or stem cells and a decrease in crypt cell production, leading to crypt loss, villus atrophy, and depletion of goblet cells, followed by crypt cell hyperproliferation. The up-regulated proliferation of crypt epithelial cells precedes crypt and villus regeneration, repopulation of mucus cells, and normalization of mucosal structure. These cellular and structural changes, particularly during the repair response, appear to be associated with the up-regulated expression of several local growth factors including fibroblast growth factor (FGF-2), epidermal growth factor (EGF) family of growth factors, and hepatocyte growth factor (HGF). Aiming to reduce crypt cell apoptotic sensitivity to cytotoxic chemotherapy and/or to enhance crypt epithelial proliferative repair, several previous preclinical and clinical studies have found that some exogenous growth factor treatments are showing promise for their efficacy or safety in preventing or treating chemotherapy-induced mucositis.
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Using microencapsulated iNOS-expressing cells as an ‘artificial macrophage’ to combat the infectious microbes and cancer.
WEIMING XU &  LIZHI LIU
Wolfson Institute for Biomedical Research, University College London.

Macrophages can kill  invading microbes and tumour cells by releasing high levels of nitric oxide (NO). Recently, we have developed a novel method, in which we use  synthetic molecules, such as muristerone A or tetracycline,  to induce iNOS gene expression in HEK293 cells(1, 2). We then entrapped these  nitric oxide (NO) generating cells within a semipermeable membrane such as alginate-Poly-L-Lysine membrane. This process allows the diffusion of small molecules such as nutrients and NO, while protecting the cells from host defence mechanisms. We have used these microencapsulated NO-generating cells as 'artificial macro phage', in a nude mouse tumour model, and demonstrated the suppression of growth of ovarian cancer and colon cancer cells (2). 

To test the ability of these cells to kill the infective microbes, we used the methicillin-resistant Staphylococcus aureus (MRSA) as a target. To test the efficiency of Tex293 clone 22 cells in bacteria-killing experiments, we co-cultured 1x106 Staphylococcus aureus 
with 1x107 of alginate encapsulated NO-generating Tex293 clone 22 cells.  In the mixed 2ml of 293 medium, the co-culture cells were administrated with or without 1(g/ml anhydrotetracycline (BD), which exhibits no antibiotic activity, yet to induce NO production in clone22 cells.  After 3hrs induction in 370C shaker, 2(l culture was plated out in tryptic soy agar overnight. As shown on Fig.1, There are significant less number of colonies growth on the anhydrotetracycline treated plates, indicating these microencapsulated iNOS-expressing cells could inhibit the Staphylococcus aureus growth. The result open a new avenue for combat  MRSA, which is the most common type of drug-resistant bacteria in hospitals.
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Functional and Genetic Analysis of the Human Inducible Nitric Oxide Synthase Promoter and Its Predisposition to Malaria.
WEIMING XU & LIZHI LIU 

Wolfson Institute for Biomedical Research, University College London.

We are the first to describe a novel CCTTT repeat in human iNOS gene promoter(1). Since then, it has been used for many association studies with malaria, for which nitric oxide has strong association with the diseases severity(2). Further sequencing the repeat region, we have now identified an additional polymorphism in adjacent 3’of repeat region with other stretch of homopurine-homopyrimidine region. We have used two-dimensional gel electrophoresis to detect the possible triplex-fold structure in this stretch of DNA, with hypersensitivity to single strand DNAase S1 digestion.  The result implicated that this CCTTT repeat could form PU-PY-PY and PU-PU-PY triple helices to control iNOS transcription. 

The shorter forms of the CCTTT repeats (both alleles of <11) have been detected associated significantly with fatal cerebral malaria in Gambian children (3). More recently, the longer repeat ((15 repeats) have been identified to be a significant risk factor for severe malaria in Thailand (4). Although recent study in highly malaria-exposed Papua Giunean population did not detect the repeat association with plasma and PMB NOx level (5), the repeat distribution is intriguing, comparing with our global survey of the CCTTT distribution. The allele frequency of (CCTTT)8 is over 7.5%, similar as in other highly malaria-exposed Africa Gambian population (6.6%). Strikingly, there are no (CCTTT)8 present in Caucasian, Japanese and Indian population in our survey. However, the (CCTTT)11 and (CCTTT)13 count for over 54% in this highly malaria-exposed Papua Giunean population which are significantly over-presented than all the other populations we tested(P<0.0001-0,05). We have tested (CCTTT)11 function in the luciferase construct, suggesting its novel regulation for iNOS expression. In conclusion, the CCTTT polymorphism we discovered in iNOS gene could provide some protective roles  in the malaria-exposed  population.

References 1) Xu W, et al. Gene. 1997, 204,165-70.  2) Xu W et al Nitric Oxide. 2000, 4,379-83. 3) Burgner D et al, Lancet. 1998, 352,1193-4. 4) Ohashi J, et al  

J Infect Dis. 2002 186,578-81. 5)Boutlis CS, et al  Am J Trop Med Hyg. 2003, 69,569-73.
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Efficacy of Shakuyaku-kanzo-to in the Treatment of Paclitaxel-induced Muscle Pain —VAS Assessment.
Yamamoto K1, Hirano F1, Ikoma N1, Abe K, Hoshiai H, Noda K
Sakai Hospital1, Kinki University School of Medicine,Osaka,Japan.

Background: Interest is building within the medical community regarding the efficacy of Kampo medications in treating the side effects of anti-cancer chemotherapy. The efficacy of the Kampo medication Shakuyaku-kanzo-to (TJ-68, Tsumura & Co., Tokyo, Japan) is recognized in the treatment of muscle pain. In the present study we used a visual analogue scale (VAS) as an indicator to provide a more objective evaluation of the effects of Shakuyaku-kanzo-to in treating the muscle pain associated with paclitaxel use. Methods: Subjects were 11 patients undergoing at least 2 courses of chemotherapy with paclitaxel and carboplatin (175 mg/m2 paclitaxel for 3-hour infusion and carboplatin- AUC=5 by the Calvert formula, both given on day 1), who had developed muscle pain during the first course of treatment (control course). For the next course of chemotherapy (Shakuyaku-kanzo-to course), these patients received 7.5 g/day of Shakuyaku-kanzo-to for 7 days beginning 2 days before the start of chemotherapy. Informed consent was obtained before starting the control course. VAS scores were recorded during the control and Shakuyaku-kanzo-to courses. Mean values were calculated for VAS scores from day1 through day7 for each course of treatment, and these mean values were compared for the control and Shakuyaku-kanzo-to courses. The statistical analysis was performed with Wilcoxon signed-ranks test. A P-value of less than 0.05 was considered to be statisticallysignificant.

Results: VAS scores, expressed as mean ± SE, were 6.95 ± 0.62 and 3.32 ± 1.10 for the control and the Shakuyaku-kanzo-to courses respectively. This difference was statistically significant (p=0.0069). No notable adverse drug reactions were associated with the administration of Shakuyaku-kanzo-to. Conclusion:１) Shakuyaku-kanzo-to could be significantly effective against the muscle pain associated with paclitaxel treatment, indicating that the use of this Kampo medication can be expected to improve patient quality of life.2) We observed no notable adverse reactions to Shakuyaku-kanzo-to, suggesting that this Kampo medication is highly safe.3) This preparation is also inexpensive and well-suited for clinical applications.
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Identification of a small molecule organic compound for prevention of complement-mediated immune hemolysis.
YAZDANBAKHSH K1, MQADMI M1, ZHENG X1, SONG J1, ABRAMOWITZ S1, GICLAS,P2
1Complement Biology, New York Blood Center, New York, USA.

2Complement Laboratory, Pediatrics Dept, National Jewish Medical and Research Center, Denver, USA.

Background: Complement sensitization of red blood cells (RBCs) can result in transfusion reactions as well as hemolytic anemias. We hypothesized that by manipulating the complement system using small organic molecules we may be able to prevent red cell destruction, thereby prolonging RBC survival in patients. Methods: Using a simple, rapid large scale hemolytic assay, a 10,000 compound library enriched in anti-inflammatory compounds at a final concentration of 10 micromolar was screened for anti-hemolytic activity. The in vitro anti-complement activity of the lead compound was assessed by measuring hemolytic activity by the classical (CH50) and alternative (AH50) pathways and its ability to prevent complement-mediated RBC destruction was tested in a mouse model of transfusion reaction. 

Results: We identified a lead organic compound (C34H24N6O2) with a symmetrical structure with two benzimidazole rings of molecular weight 549Da that in comparison to a known small anti-complement molecule, FUT-175, reduced hemolysis by the classical pathway six times better and had similar anti-hemolytic activity for the alternative pathway. Furthermore, in a xenotransfusion model where human RBCs are transfused into C57/Bl6 mice, treatment of mice with 1.2 mg/Kg of the compound significantly prolonged the survival of transfused RBCs for the first hour post-transfusion. Deposition of C3, but not control IgG, was reduced on transfused RBCs in the treated mice.

Conclusions: We have identified a small organic molecule that appears to prevent RBC destruction both in vitro and in a mouse model of hemolytic transfusion reaction, and which may have potential use in the future in transfusion medicine.  The mechanism of its anti-complement activity is undergoing further study.
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Detection of Leptospira Agglutination by using Flow-Cytometry Light Scatter Analysis:  A New Approach for Serological Testing for Leptospirosis.
YITZHAKI S 1, ZAHAVY E1, BARNEA A 1, KEYSARY1 A
Israel Institute for Biological Research Ness-Ziona, Israel.

Background: Leptospirosis is considered to be one of the most widespread zoonoses worldwide. Infection of leptospirosis is usually results from contact with the urine of infected animals. The standard and most widespread method for the diagnosis of leptospirosis is the microscopic agglutination test (MAT). The test is difficult to perform, control and interpret and it is time and labor consuming. In this work we describe the use of flow-cytometry (FCM) technique for the serological diagnosis of leptospirosis. Methods: The analysis was based on the sensitivity of the FCM to the size and shape of the analyzed bacteria, through measuring light scatter parameters forward scatter (FSC) and side scatter (SSC). Twenty-seven human sera samples were tested by MAT and FCM against 13 leptospiral serovars. Quantification of the agglutination process has been achieved by calculating Agglutination factor (Af) based on the light scatter parameters measured by FCM (Equation 1). Twenty-six human serum samples derived from patients with a variety of other illnesses were used as a negative control and enabled us to define Agglutination factor (Af) threshold value. 

Equation 1: 
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R2= Non-agglutinated leptospira observed on the light scatter parameters dot-plot. 

R3= Agglutinated leptospira 

Results: The addition of positive serum, to a different leptospira serovars, results in a shift of the light scatter parameter to a different location with higher FSC/SSC values, indicating the formation of larger particles. By using immunofluorescence staining with FITC conjugated antibodies or streptavidin-quantum dots (QD), we have shown that the large particles formed are the agglutinated leptospires. The average Af value of negative control sera was calculated to be ≤9.3. FCM analysis enabled the detection of the serogroup in all leptospirosis patients, and in three patients serogroup detection occurred in the acute phase of the disease, when MAT result was still negative.

Conclusions: 1) Compared to MAT, FCM technique was found to be more specific, rapid and sensitive, especially in identifying the serogroup in the acute phase of the disease. 2) FCM analysis is objective and can be automated for the handling of large number of samples. 3) The combination of FCM and QD offers simultaneous detection of several leptospiral serovars.
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Antibacterial Activities of Antibiotic Bonded/Impregnated Catheters.
YORGANCI K1, KREPEL C2, WEIGELT JA3, EDMISTON CE2
1Hacettepe University, Faculty of Medicine, Dept. of Surgery, Ankara, Turkey, Medical College of Wisconsin, 2Surgical Research Lab. and 3Dept. of Surgery, Milwaukee, Wisconsin, USA.

Background: Quantitative antibacterial activities of antibacterial/antibiotic treated central venous catheters are not known.We evaluated the antibacterial activities of three different catheters. The duration of antimicrobial activities and bactericidal and bacteriostatic properties were also evaluated. Methods: Catheters were silver sulfadiazine-chlorhexidine impregnated (SSC), minocycline and rifampin-bonded (MR) and polyurethane-based polymer containing silver (SP+C). A Hickman catheter was used as control group. Bacterial strains were Staph. aureus ATCC 29213, Staph. epidermidis ATCC 35984 (RP62A) and Klebsiella pneumoniae DL. Catheter segments were immersed into tubes containing phosphate buffered saline (0.01 mol/l) with 0.25% dextrose (PBSD) and incubated. The PBSD was replaced daily and effluents were used in bacteriostatic/bactericidal study. On days 1, 3, 7, 14 and 21, 1 ml standardized inoculum of bacteria was added to the tubes for 30 min and then replaced with PBSD. One third of the samples were taken, washed with PBS, sonicated and plated to determine initial bacterial adherence. Two thirds of the segments were incubated for 4 and 24 h to determine bacterial persistence. Results: Bacterial adherence to SSC catheters was reduced 91–98% for the first 7 days. Adherence of S. aureus to SP+C catheters was reduced 70% on day 1 and 35% on day 3. Adherence to MR catheters was variable. All catheters effectively prevented gram positive colonization. Regarding K. pneumoniae, there was a significant reduction in initial bacterial adherence for SP+C catheters on all days. SSC catheters prevented initial bacterial adherence for the first 7 days. SSC and SP+C catheters prevented bacterial persistence and further colonization on all days. However MR catheters prevented bacterial colonization for 3 days. The effluents from the SSC catheters were bactericidal, while MR catheters were bacteriostatic. The antibacterial activity of the effluents from SSC catheters dissipated by day 7. No antibacterial activity was detected in the effluents from SP+C catheters. Conclusion: Antibacterial treated catheters have different activities against initial bacterial adherence. All of them, however, effectively prevent colonization.
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A Novel Chemotherapeutic Strategy against Colorectal Cancer Manipulating Dual Cell Death by Five-fluorouracil (5-FU); High-Dose Shorter plus Low-Dose Metronomic Regimen.
Yoshikawa R 1,2, Yanagi H 1, Noda M 1, Hashimoto-Tamaoki T 2, 3, Kusunoki M 4, and Yamamura T 1, 2.
12nd Dept of Surg, 2Inst for Adv Med Sci, 3Dept of Genet, Hyogo College of Medicine, Nishinomiya, Hyogo; 42nd Dept of Surg, Mie Univ, Tsu, Mie, JAPAN.

Background and Methods: There is growing evidence that efficacy of high-dose short regimens have reached a plateau as a result of side-effects and drug resistance. The ‘Pharmacokinetic Modulating Chemotherapy (PMC)’ regimen we have advocated is proving to be highly effective in treating colorectal cancer (cumulative 5-year survival rate of Dukes’ C; 95% in PMC versus 67% in non-PMC group, Proc Am Soc Clin Oncol 22: 1175, 2003). PMC was designed as a hybrid of high-dose shorter and low-dose metronomic plasma5-FU concentrations. The PMC regimen consists of continuous i.v. infusion of 5-FU (24 h per week) with a disposable pump via an implanted central venous access system and oral administration of UFT (Taiho Pharmaceutical Co., Tokyo, Japan) twice a day for 5-7 days per week. PMC’s advantages include lower toxicity and lower costs, due to outpatient treatment being possible. We investigated the effects on cell kinetics of 5-FU during PMC regimen in three human colorectal adenocarcinoma cell lines with mutant p53 (SW480, COLO320DM) or wild-type p53 (HCT116), and its clinical implication on the prognosis of colorectal cancers. 

Results: In the cell lines, cytotoxic mechanism of 5-FU was via two different pathways, depending on the integrity of their schedule-oriented cell cycle checkpoints; G2/M arrest and mitotic catastrophe, non-apoptotic cell death, at a continuous lower dose possibly through 14-3-3( induction and nuclear cyclin B1 accumulation, and G1/S arrest and apoptosis at a shorter higher dose partly due to p21WAF1/CIP1. Clinically, Cell kinetic profile of these surgical specimens showed dual forms of cell death consistent with the in vitro data. 
Conclusions: We have first reported that 5-FU acts on not only G1 checkpoint but also G2 checkpoint. It has been believed that anti-tumor effects of 5-FU make no differences when AUCs (area under the curve) are the same. However, 5-FU leads colorectal carcinoma cells to stop or cease via two pathways, depending on the integrity of their dose and schedule even if AUCs are the same. These findings suggest a potential avenue for new effective anti-cancer strategy by exploiting synergism of apoptosis and mitotic catastrophe at different cell cycle checkpoints to treat colorectal cancer.
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Anti-metastatic effects of polysaccharide-K (PSK) in colorectal carcinoma cells by protein microarray analysis.
Yoshikawa R1,2, Yanagi H1, Noda M1, Yamamura T1,2 , Okamura H2, Hashimoto-Tamaoki T2,3.
1Second Department of Surgery; 2Institute for Advanced Medical Sciences; 3Department of Genetics, Hyogo College of Medicine, Nishinomiya, Hyogo, JAPAN.
Background: Distant metastasis is one of the major problems in treatment for advanced colorectal cancer. Polysaccharide-K (PSK), or Krestin (Sankyo Co., Tokyo, Japan), a mushroom ingredient, has been used as a chemoimmunotherapeutic agent for the treatment of cancers in Asia for over 30 years. There is growing evidence that PSK prevent distant metastases and improve survival rates by 10 to 20% in colorectal, gastric, esophageal, nasopharynx, lung, and breast cancers. PSK is non-toxic and very well tolerated. However, the mechanism of the direct anti-cancer cell activities of PSK has yet to be elucidated. 

Methods: To investigate the direct effect, we used protein microarrays to analyse expression profiles in a human colorectal adenocarcinoma cell line, SW480, containing the mutant p53 gene. We examined the expression of candidate proteins in two cell lines, SW480 and HCT116, a cell line with a wild-type p53 gene, and its clinical implication on the prognosis of colorectal cancer patients. 

Results: Expression of 14 out of 500 proteins was significantly altered (8 upregulated and 6 downregulated) after 96 h exposure to 500 (g/ml PSK. We then confirmed the alteration of ECA39 protein, a direct target for c-Myc regulation, in both cell lines.

Conclusions: Our results suggest that PSK may potentiate anti-metastatic action via ECA39, without disturbing cell-cycle progression, and may deserve a large clinical trial in cancer therapy.
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Magic bullet for breast cancer prevention: To prevent the formation of  estrogen epoxide.
Yu FL
Department of Biomedical Sciences, University of Illinois College of Medicine at Rockford, Rockford, IL, USA.

Background: Animal and epidemiological studies indicate that estrogens are involved  in  breast cancer. The mechanism is not clear. We found that the natural female hormone 17β-estradiol (E2) could be activated by epoxidation resulting in its  ability to bind  DNA forming DNA adducts both in vitro and in vivo, and to inhibit DNA-dependent nuclear RNA synthesis.  Since DNA adducts can cause mutation, and mutation is the molecular basis for the initiation of chemical carcinogenesis,  we proposed  E2 epoxidation is  the underlying  mechanism for the initiation of breast cancer [Carcinogenesis 17,1957-1961,1996]. Methods: Based on this new  insight, a method to screen chemopreventive agents  against breast cancer,  at  the initiation, was  developed [Asian Pacific J Clin Nutr 11 (suppl 7), S460-S466, 2002]. This screening method  determines whether a  chemical is able to prevent the formation of  E2 epoxide as measured by both the loss of the ability to inhibit nuclear DNA-dependent  RNA synthesis and of [3H]labeled E2 to bind to DNA. Results: Using this screening protocol, this is to report the studies on several chemopreventive agents including tamoxifen, organosufur compounds from garlic, n-3, n-6, and n-9 unsaturated fatty acids, vitamin E compounds, resveratrol and a marine oil on their ability to prevent the formation of E2 epoxide. The results indicate that all of these  agents are able to prevent the formation of E2 epoxide.   Conclusions: Since our previous studies suggest  that E2 epoxide is an initiating carcinogen, it is concluded from these screening studies that the common underlying mechanism of these chemopreventive agents is to prevent breast cancer at the initiation.
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Nanoparticles for Chemotherapy across the Blood Brain Barrier – Effects of Emulsifier and Particle Size.
YU Q, CHEN L, FENG SS
Chemotherapeutic Laboratory, National University of Singapore, Singapore.
Background: The blood brain barrier (BBB) represents a main obstacle for chemotherapy of brain diseases. Nanoparticles of biodegradable polymers may provide an ideal solution for drug delivery to cross the BBB. The present work was focused on the possible effects of emulsifier and particle size by using Madin-Darby canine kidney (MDCK) cell line as an in vitro BBB model.

Methods: A modified solvent extraction/evaporation technique was applied to fabricate Poly-(lactide-co-glycolide) (PLGA, L/G=50/50) nanoparticles with polyvinyl alcohol (PVA) and Vitamin E TPGS used as the emulsifier for delivery of paclitaxel for chemotherapy of brain tumor and other brain related diseases such as AIDS. MDCK cell line was used as an in vitro model of the BBB. Cell uptake and mortality were quantitatively measured by microplate reader and MTT experiment, respectively. Commercial polystyrene (PS) nanoparticles of various uniform sizes were used to measure the particle size effect and PVA and TPGS emulsified PLGA nanoparticles were used to test the emulsifying effect

Results: (1) Characterization of paclitaxel loaded PLGA nanoparticles   


Conclusion: 1) Nanoparticles have ability to deliver drug across the BBB, which is strongly affected by the particle size. Among the five samples, 57nm nanoparticles have the best effect to penetrate the in vitro BBB model. 2). Emulsifer is another important factor for nanoparticle to cross the BBB. The Vitamin E TPGS emulsified PLGA nanoparticles have great advantage for drug delivery across the BBB over the PVA emulsified nanoparticles and the free drug. 
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Anticarcinogenic Effects of Panax ginseng C.A. Meyer and Identification of Active Compounds, Including Enzymatically Producible Ginsenosides Rh2, Rg3 and Rg5 from Red Ginseng.
YUN T-K
Korea Institute for Cancer Chemoprevention, Seoul, Korea.
The failure to improve the five-year survival rate of cancer patients, from one in three in the 1960s to one in two in the 1970s, stimulated awareness of the importantce of primary prevention of cancer. 

Korean investigators carried out extensive long-term anticarcinogenicity experiments with 2000 newborn mice to investigate whether Panax ginseng C.A. Meyer inhibited carcinogenesis induced by several chemcal carcinogens in 1978.  There was a 22% decrease(p(0.05) in the incidence of urethane induced lung tumors by the combined use of red ginseng extract. In the group of 56 weeks after the treatment with aflatoxin B1, there were hepatoma decrease of  75% (p p(0.05). The result showed that natural products can provide hope for human cancer prevention. 

Among fresh ginseng of 1.5, 3, 4, 5, and 6 years of age, significant decrease of incidences were observed with powders(32.7%) and extracts(31.0%) of 6 years dried fresh ginseng, 5 (29.8%) and 6 years white ginsengs(35.8) and 4 (36.6%), 5 (36.8%) and 6 years red ginsengs(44.6%) in the newly established 9 week medium-term anticarcinogenicity test model of lung tumors induced by benzo(a)pyrene(BP) in mice(Yun’s model). It was concluded that the anticarcino- genicity of ginseng varied depending on the type and age.

To investigate the active components for cancer prevention, several fractions of fresh and red ginseng and four semi-synthetic ginsenoside Rh1, Rh2, Rg3 and Rg5, the major saponin components in red ginseng, were prepared among ginsenosides.  When given with 80μg/mL concentration of Rg3 and Rg5 showed significant reduction of lung tumor incidence(22.2% and 25.0%) and Rh2 had a tendency to decrease the incidence(19.5%). These results strongly suggested that

anticarcinogenic effects of ginseng is due to ginsenoside Rg3, Rg5 and Rh2.
        Besides of above preclinical studies, three epidemiological studies including two case-control studies and a cohort study demonstrated that Panax ginseng C.A. Meyer decreased the risks for most types of human cancers with dose response relationship, that is, non-organ specific cancer preventive effects. 

Recently, highly purified (above 90%) ginsenosides Rh2 and Rg3 in large quantity became available from fermented ginseng extract.  By using Yun’s model, Rh2 (32.4%) and Rg3(29.6%) isolated from fermented ginseng extract showed statistically significant decrease in the incidences of lung tumors in  mice as in chemically isolated ginsenosides.

In conclusion, these results strongly suggest that in order to further confirm 
these ginsenosides as non-organ specific cancer preventive, it is of absolute

necessity to enzymatically synthesized large amount of the materials for clinical

testing as well.
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Non-organ Specific Cancer Preventive Effects of Panax ginseng C.A. Meyer: A Prospective Study for 10 Years.
YUN T-K
Korea Institute for Cancer Chemoprevention, Seoul, Korea.
In the light of experimental results, two case-control studies in the Cancer Hospital and one cohort study in a population of ginseng cultivation area were conducted to confirm whether ginseng has any preventic effect on human cancers. In 905 pairs case-control study, 62% had a history of ginseng intake compared to 75% of the controls, a statistically significant difference(p(0.01). The odds ratio(OR) for cancer in relation to ginseng intake was 0.56. In extended case-control study with 1987 pairs, the Ors for cancer were 0.37 in fresh ginseng extract users, 0.57 in white ginseng extract users, 030 in white ginseng extract users, 030 in white ginseng powder users, and 0.20 in red ginseng users. Overall, the risk decreased as the frequency and duration of ginseng intake increased, thus showing a dose-response relationship. With respect to the site of cancer, the odd ratios were 0.47 for cancer of lip, oral cavity, and pharynx; 0.20 for esophageal cancer; 0.36 for stomach cancer; 0.42 for colorectal cancer; 0.48 for liver cancer; 0.22 for pancreatic cancer; 0.18 for laryngeal cancer; 0.55 for lung cancer; 0.15 for ovarian cancer; and 0.48 for other cancers. In cancers of lung, lip, oral cavity and pharynx, and liver, smokers who took ginseng showed decreased OR compared with smokers with no ginseng intake. 

A cohort of 4,634 participants over 40 yearof age residing ginseng cultivation area, Kangwha-eup was studied. In 5year follow-up study(1987-1992), 137 cases including 42 stomach, 24 lung, 14 liver and 57 at other sites were diagnosed as cancers. The Relative risks(RRs) in ginseng consumers were 0.33(95%CI: 0.18-0.57) for gastric cancer and 0.30(95% CI: 0.14-0.65) for lung cancer, showing a statistically significance. Among ginseng preparations, only fresh ginseng extract consumers, a decreased risk for stomach cancer(RR=0.33, 95%CI: 0.12-0.88 was observed), while other types of ginseng showed decreasing trend. 

In 10 year follow-up study(1987 to December 1997), 14.4%(656 of eligible 4,553) of subjects had died, cancer accounting for 23,9%(157) of total deaths. Ginseng intakers had a decreased risk(relative risk(RR) =0.48, 95% confidence interval: 0.34-0.66) for cancer compared with non-intakers. The RRs of cancer were 0.36(95% CI: 0.24-0.56) for multiple combination intakers. Among 24 red ginseng intakers, there were no cancer deaths. The RRs of ginseng intakers were 0.38(95% CI: 020-0.71) in gastric cancer and 0.29(95% CI: 0.15-0.57) in lung cancer. 

     These findings strongly suggested ginseng has non-organ specific cancer preventive effects against cancer. Clinical trials of Panax ginseng C.A. Meyer extracts and its active compounds are now warranted to be used for question of whether „Can this herb prevent all kinds of cancer?“
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Cryptosporidiosis Treatment in Immunocompromised Host: a Still Open Question.
1Zardi EM, 1Picardi A, 1Afeltra A
1Interdisciplinary Center for Biomedical Research (CIR), Laboratory of Internal Medicine and Hepatology, University “Campus Bio-Medico”, Rome, Italy.

Cryptosporidium is a protozoan parasite that causes a diarrheal disease in animals and humans. The parasite is able to invade the luminal surface of the intestinal epithelium initiating asexual and sexual multiplication with oocysts production. The most important species of Cryptosporidium in humans is C. parvum, that represents a public-health problem worldwide. In humans with a normal immune system, C. parvum causes an acute, self-limiting watery diarrhea that may benefit from oral or intravenous fluids and electrolyte replacement and other appropriate supportive measures, whereas, in malnourished children and immunocompromised patients, the parasite induces a severe and chronic life-threatening gastroenteritis. Despite a certain efficacy shown by the use of passive immunotherapy, or of some chemotherapeutic agents (paromomicyn, nitazoxanide, etc), none of them had significant benefit in reducing Cryptosporidium infection in HIV-positive children or in persons with advanced stage immunocompromission .
The use of highly active antiretroviral therapy (HAART) in persons with acquired immunodeficiency syndrome, has drastically reduced the prevalence of Cryptosporidium infection. Initially, this result was attributed to the recovery of the host immune response after HAART, but a few studies have now demonstrated that some human immunodeficiency virus aspartyl protease inhibitors, included in HAART, directly interfere with the life cycle of the parasite. The identification of the C. parvum proteases involved in the host-cell interaction could lead to new therapeutic approaches using specific parasite proteases inhibitors in immunocompromised persons. 

At present, no other efficacious treating methods are available for cryptosporidiosis in immunocompromised patients.
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An overview of anticancer phytotherapy using Viscum album extract Isorel: Novel findings of simultaneous anticancer and anti-diabetic effects in mice bearing solid form of Ehrlich Ascytic Tumor.
Neven Zarkovic
Rudjer Boskovic Institute, Div. of Molecular Medicine, Zagreb, Croatia.
      Current approaches in combined therapy of cancer include chemotherapy protocols which aim to induce the death of cancer cells and spare non-malignant cells. Gene therapy and intelligent drug delivery systems should assure either selective cytotoxicity for cancer cells or adjustment of the growth control of cancer cells in directon of its regression in particular through apoptosis. Modern complementary medicine tends to combine convential therapies with scientifically validated traditional medical treatments that should increase the resistence of the organism to cancer and in parallel reduce the growth capacities of cancer cells. Hence, combined approaches in complex therapy of cancer tend to cure the organism not just to destroy the cancer cells. However, the therapies used sometimes cannot have insight in the overall health status of the organism, i.e. presence of other diseases. This can cause undesirable side effects or, on the contrary, unusual phenomena of healing. This happens often in patients that practice additional treatments based on natural drugs, mostly plant extracts, in particular if they are able to modulate cell growth, metabolism, immune system function and oxidative stress. 

       Because mistletoe (Viscum album) has such activities it has a long history of plant source for the preparation of different medical extracts. Various types of mistletoe (not just the most popular “European Viscum album”) have been used worldwide for different diseases, such as hypertension, diabetes mellitus, pain syndromes, auto-immune diseases, etc. Most of these therapies are not based on scientific data, but empirical findings obtained from peroral use of different plant preparations.   

        On the contrary, scientifically validated aqueous Viscum album drugs are given almost exclusively to cancer patients s.c., i.m. or i.v. in adjuvant therapies. Several data point to a cytotoxic action of these extracts against various tumor cell lines, while their in vitro toxicity for normal cells is less pronounced, indicating relatively selective toxicity primarily against the tumor cells. On the other hand, the application of Viscum album extracts in vivo might have immunomodulating effects, mainly stimulating cytotoxic activity of the lymphocytes. The dual activity of mistletoe preparations, i.e. cytotoxicity for the tumor cells and the enhancement of the immune host defense against the malignant cells, gives a support for the practical use of these preparations in human medicine. 

       We used the Viscum album drug Isorel (Novipharm, Austria) for 17 years in preclinical studies that revealed anticancer effects of the drug in particular if used together with radio- or chemotherapy. Isorel attenuates in vitro cytotoxicity of Cyclophosphamide for normal lymphocytes while in vivo it increases efficiency of Cyclophosphamide against experimental metastasis of murine mammary carcinoma. Moreover, combined postoperative chemotherapy and i.v. Isorel biotherapy, either adjuvant or palliative, resulted in increased survival of patients with advanced colorectal carcinomas. Similarly, perioperative s.c. use of the drug in cancer patients revealed its efficiency in immune stimulation and improved recovery of patients.

       Because cancer often develops in patients suffering from other severe diseases while some patients cannot use the drug given parenterally as recommended, we made a pilot study on the effects of the drug given per os to diabetic mice (Aloxan pretreated) bearing EAT in the hind limb.The growth of the tumors was inhibited in diabetic tumor bearing mice consuming Isorel from the sixth week after tumor transplantation, when all the mice from the control diabetic-tumor bearing group were already dead, i.e. at the time when the inhibition of the tumor growth was also observed for the non-diabetic mice treated with Isorel.  The use of Isorel markedly attenuated also polydipsia, polyuria, glucosuria and the loose of the body weight (hyperglycemia could not be monitored).       

       Finally, comparison of the individual pattern of the tumor growth and the severity of diabetes mellitus revealed that four animals without glucosuria lived much longer than the other animals from the same or the control group. Thus, the disappearance of the symptoms of diabetes in Isorel treated mice was associated with the inhibition of the tumor growth and the extension of the survival duration, too.
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Benefit of liposomes prepared from alkylphospholipids for the treatment of cancer.
ZEISIG R, WALTHER W, FICHTNER, I.
Max Delbrück Center for Molecular Medicine Berlin-Buch, Germany.

Two examples of liposome application will be given to demonstrate a specific benefit from liposomal formulations containing alkylphospholipids (APL). The APL are amphiphilic lipids with own cancerostatic activity against breast cancer.

First, we demonstrated that it is possible to reduce antiestrogen resistance of breast cancers by liposomally encapsulated tamoxifen in vivo. Small vesicles containing the APL octadecyl-(1,1-dimethyl-piperidino-4-yl)-phosphate (OPP) and up to 5.1 mg tamoxifen/ml liposomal suspension reduced significantly the growth of the 3366/tamoxifen (acquired resistance) and of the MCF-7 (inherent resistance) tumour xenografts in mice to 47 % and 16 %, respectively (T/C values, oral administration). On the cellular level, a faster uptake of a liposomal antiestrogen was observed for estrogen resistant NCI/ADR cells in comparison to sensitive MCF-7 cells. This correlated with a stronger and earlier destruction of NCI/ADR cells. Cytolytic effects were observed in both cell lines after extended incubation periods. The IC50 in resistant NCI/ADR cells could be significantly reduced by liposomes combining 4-hydroxytamoxifen with OPP from 28.9 µM and 36,8 µM, respectively, to 15.1 µM.

In a second approach, APL with different chain lengths and head groups were used in combination with various lipids to prepare positively charged liposomes for the formation of lipoplexes containing the LacZ reporter gene or the cytosine deaminase (CD) suicide gene. An up to 270 % increase in the transfer efficiency of the LacZ gene into HCT15 and HCT116 human colon carcinoma cells could be obtained in vitro compared to lipofectin-mediated transfection by using a lipoplex containing the APL tetradecyl-phosphocholine. APL lipoplexes were also effectively transferring the LacZ gene or the CD-gene into C26 colon carcinoma of mice in vivo. In combination with the prodrug 5-fluorocytosine,  APL/CD-gene lipoplexes injection resulted in a significantly stronger inhibition of tumour growth compared to lipofectin-mediated gene transfer. 

In summary, alkylphospholipids can be easily used to prepare liposomes allowing to combine two different types of anticancer drugs in a single formulation resulting in a same kinetic and distribution for both drugs. APL can further positively affect liposome uptake to obtain an additive or synergistic effect of the specific combination.
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Latest Developments in Drug Treatment for Skin Cancers.
ZEITOUNI NC
Roswell Park Cancer Institute, Buffalo, New York, USA.

  A large number of management options are available for treating cutaneous malignancies such as basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and melanoma. While surgical resection remains the gold standard treatment, novel approaches are being developed to effectively and safely treat skin tumors in a non-invasive way. Immune response modifiers such as interferon ( , interleukin-2 and topical imiquimod generally produce good clinical response and are especially useful for low-risk BCC and SCC in situ. Imiquimod is to date the most promising and patient friendly agent. Imiquimod has also been shown to be effective for lentigo maligna and metastatic melanoma, as well as selected cases of extramammary Paget’s disease. Chemotherapeutic agents, 5-fluorouacil, cisplatin and bleomycin do not work alone and require methods of increased drug penetration such as iontophoresis or electro chemotherapy to achieve therapeutic responses. Gene therapy may become an interesting therapeutic option by either restoring a specific cell mutation, or by direct delivery of cytokines. Genetic immunization is another approach being investigated for treating certain skin cancers. As a primary treatment or in combination with other modalities as adjuvant therapy, the current use of most drugs for treatment of skin cancers is appropriate, safe and generally successful.
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Peritoneal Fluid Inhibitory Titre (PFIT) Test to Compare Antibiotic Regimens for Peritonitis.
ZELENTISKY S1,2, STRIJACK C1, ARIANO R1,2, KLER K1, HARDING GKM1,2
1Univ. of Manitoba, Winnipeg, Canada; 2St. Boniface General Hosp., Winnipeg, Canada.
BACKGROUND: Antibiotic selection and dosing for peritoneal dialysis (PD)-related peritonitis is relatively empiric and based on limited clinical study.  Although MIC testing is widely used to determine antibiotic selection for PD-related peritonitis, its applicability for this indication is questionable.  MIC interpretations do not account for unique factors such as the intra-peritoneal administration of antibiotics, and the effects of dialysate on antibacterial activity.  In previous work, a peritoneal fluid inhibitory titre (PFIT) test was developed and preliminary support for its role as a pharmacodynamic index of clinical outcome was established. In the current study, PFIT testing was used to compare activities of two antibiotic regimens recommended as empiric therapies for PD-related peritonitis by international treatment guidelines.  METHODS: Peritoneal fluid titres were determined using spent dialysate collected from patients with bacterial peritonitis, and simulated in vivo intra-peritoneal concentrations of cefazolin plus ceftazidime (C-C) and cefazolin plus tobramycin (C-T).  Thirty-six clinical peritoneal isolates representing the most common pathogens were tested.  Serial dilutions were used to determine the PFIT or highest dilution to inhibit visible bacterial growth.  RESULTS: PFITs were > 1/32 for all Gram positive pathogens, and similar between regimens.  Conversely, titres for Gram negative pathogens were significantly higher with C-C compared to C-T.  Most notable, PFITs were >1/256 with C-C for five out of six E.coli isolates, whereas values ranged from 1/4 to 1/64 with C-T.  PFITs for E.cloacae and P.aeruginosa were similar between the two antibiotic regimens.  Target PFIT > 1/64 was achieved for 75% of isolates with C-C compared to 58% with C-T.  CONCLUSION: This study presents PFIT testing as a novel method of comparing antibiotic therapies for PD-related peritonitis.  Empiric C-C exhibited greater activity than C-T against the most common peritoneal pathogens.
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Relative Efficacy of Ciprofloxacin Dosing Regimens in the Treatment of Pseudomonas aeruginosa Infections.
ZELENTISKY S1,2, ARIANO R1,2, HARDING GKM1,2, FORREST A3
1Univ. of Manitoba, Winnipeg, Canada; 2St. Boniface General Hosp., Winnipeg, Canada, 3SUNY Buffalo, Buffalo, USA.

BACKGROUND: Pseudomonas aeruginosa infection of the blood stream is associated with significant patient morbidity and mortality.  Clinical outcome is highly dependent on antibiotic therapy and optimal pharmacodynamics.  The goal of this study was to use Monte Carlo Simulations and data from previous pharmacokinetic and pharmacodynamic studies to determine the relative efficacy of ciprofloxacin dosing regimens in the treatment of P.aeruginosa infections.  METHODS: Monte Carlo simulations of 1000 subjects were performed using SYSTAT®.  The patient population, MIC distribution and pharmacodynamic model for probability of clinical cure (PCC) were based on a previous study of P.aeruginosa blood stream infection.  Ciprofloxacin plasma concentration profiles were determined using a previously described population pharmacokinetic model.  Standard dosing with 400 mg q12h or 400 mg q24h for Clcr < 30 ml/min and standard high dosing with 400 mg q8h or 400 mg q24h for Clcr < 30 ml/min were compared to targeted MIC-based dosing to attain AUC24free/MIC > 86 (or AUC24total/MIC > 123).  RESULTS: For standard 400 mg q12h dosing, PCC was 99% for MIC = 0.125, 91% for MIC = 0.25, 59% for MIC = 0.5 and 27% for MIC = 1 mg/L.  Standard high dosing significantly improved cure rates to 73% for MIC = 0.5 and 41% for MIC = 1 mg/L (P<0.0001).  The MIC-based regimen further increased predicted efficacy to 92% for MIC = 0.5 and 73% for MIC = 1 mg/L (P<0.0001).  Based on our institutional P.aeruginosa MIC profile, PPC was 75% for standard dosing, 82% for standard high dosing and 95% for MIC-based dosing.  CONCLUSION: Monte Carlo Simulations demonstrate that ciprofloxacin dosing has significant effect on clinical outcome in the treatment of P.aeruginosa infections.  Standard dosing was inadequate against “sensitive” pathogens with MICs of 0.5 or 1 mg/L.  A novel, MIC-based regimen was the most effective and efficient dosing strategy, demonstrating the relatively high daily dose requirements for pathogens with MICs exceeding 0.25 mg/L. 
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Molecular mechanisms in neoadjuvant therapy for oesophagogastric cancer.
Zun-Wu Zhang, John V. Reynolds, 
University Department of Surgery, Trinity Centre for Health Sciences, St. James's Hospital, Dublin, Ireland.

Oesophago-gastric cancer claims nearly 1,200, 000 victims worldwide each year that accounts for about 12% of the major cancers. Although the frequency of distal gastric cancer has declined by about 20% in most developed countries, the incidences of cancers in gastric cardia and oesophagus have been increased dramatically since the mid-1970s (Devesa SS 1998, Botterweck AA 2000). Over half of the patients present with systemic metastatic disease at diagnosis. Neoadjuvant chemotherapy and radiotherapy prior to surgery have been shown, by a phase III study from this institute, to significantly enhance the prognosis compared with surgery alone (NEJM 1996). This has prompted our research into molecular and genetic mechanisms in searching and evaluating for newer agents and therapy.

Studies on genetic polymorphisms have identified arginine TP53 (Clin Cancer Res 2003 & 2004), p73 AT homozygotes (Br J Cancer 2001) and IGF binding protein 3 (Cancer Causes & Control 2004) may be protective against the development of oesophagogastric cancer and lead to a better prognosis. Wild-type of p53 may significantly enhance the therapeutic effect of new chemotherapeutic drug (eg. Irinotecan) (AntiCancer Drugs 2000). The expression of nuclear factor-kappa B (NF-kB) inversely correlated with major or complete pathologic responses to neoadjuvant chemotherapy and radiation therapy, with 75% responders in the NF-kB-negative group compared with 18% in the NF-kB-positive group (Ann Surg 2004). Moreover, bile acids and low pH induce NF-kB expression in esophageal cell lines. Our findings suggest that NF-kB activation is common in oesophageal adenocarcinoma. Its expression is highly associated with the development of oesophagogastric premalignancies and the prognosis of oesophageal adenocarcinoma. Study on the expression of NF-kB may be of value in predicting response to neoadjuvant therapy. In supporting the renewing interests in the antitumour activities of vitamin C, we have shown that physiological level of vitamin C significantly inhibit gastric cancer cell growth and promoting cell death in DNA damaged cells (Gut 2002).

In combination the basic, pioneering research with clinical practice, we are at very good position for assessing and discovering new generation of therapies for oesophagogastric cancer (Surg Oncol 1992 & 1995; J Clin Pathol 2001).
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Enzyme Kinetics for Cytochrome P450 (CYP) Inhibition in Antiretroviral Therapy.
ZHI-YI ZHANG, NANCY Y WONG
Drug Safety and Disposition, Eisai Research Institute, Andover, MA, USA.
Combination therapy is the current strategy, however the potential association with drug interaction is the concern in anti-HIV treatment. As all available protease inhibitors (PIs) and most of non-nucleoside reverse transcriptase inhibitors (NNRTIs), the effective anti-HIV drugs, are metabolized by and inhibitors (and/or inducers) of human CYP enzymes, especially the abundant CYP3A4, drug interaction between anti-HIV drugs and other concurrent therefore is often unavoidable.

Study of CYP inhibition in vitro, warranted by the recent breakthrough in human CYP enzymology, would lead us to understand and potentially predict drug interaction in clinic.  CYP inhibitions could be classified as the reversible and irreversible (including the pseudo-irreversible), and further divided, according to the kinetic behaviors, into that following and that disobeying Michaelis-Menten kinetics or so-called atypical kinetics for the reversible, while defined specifically as mechanism-based inactivation (MBI) for the irreversible inhibition.  Interestingly, all of these inhibition types have been most frequently documented for CYP3A4, particularly in vitro.  Apparently, the promiscuity of CYP3A4 enzymatic behaviors not only facilitates the extremely broad substrate specificity, but permits the interactions with therapeutic agents with various mechanisms as well.

The competitive inhibition and MBI appear the most relevant in antiretroviral therapy. The competitive, the often detected reversible inhibition, has been studied extensively in vitro and in clinic. On the other hand, MBI has received increasing attention recently.  MBI is rather common for CYP3A4-mediated PI metabolism in vitro, should thus be alerted in anti-HIV therapy. In contrast, the clinical relevance of the reversible inhibitions other than the competitive, particularly that involving atypical kinetics, is uncertain, suggesting the further studies in clinical setting. Nevertheless, the reversibility and inhibitory potency in combination with the therapeutic exposure levels should be viewed as the major determinants of drug interaction. With rapid technology advances and interdisciplinary knowledge integrations, the understanding and prediction of CYP-associated drug interaction in antiretroviral therapy would be, though challenging, practically achievable.
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Clinical Pharmacokinetics of Adefovir Dipivoxil after Single and Multiple Oral Administration to Chinese Volunteers.
CHEN XY and ZHONG DF
Laboratory of Drug Metabolism and Pharmacokinetics, Shenyang Pharmaceutical University, Shenyang, China.

Background: More than 100 million people in China are chronically infected by the hepatitis B virus (HBV). Adefovir dipivoxil, an oral prodrug of nucleotide analogue adefovir, was shown to be effective for the treatment of HBV infection, including disease that is lamivudine resistant. It is now under clinical trials for the treatment of chronic hepatitis B in China. To support its clinical development as an anti-HBV drug, clinical pharmacokinetics were investigated after single and multiple doses of oral administration to healthy Chinese volunteers. Methods: Single doses ranging from 5 to 15 mg were administered orally to nine healthy male volunteers in a randomised, double-blind, 3-way crossover fashion consisting of 3 trials separated by 7-day washout period. The 10 mg dose was also repeated in the same subjects after a fat-rich breakfast. Another ten healthy volunteers received 10 mg adefovir dipivoxil once daily for 5 days. Concentrations of adefovir were determined by a validated LC-MS/MS method in plasma samples obtained during 48 h after administration of single doses, after multiple doses of administration every 24 and for up to 48 h post-dose on 5 day (steady state). Using a similar method, concentrations of adefovir in urine samples were also determined.

Results: After single oral doses of 5, 10 and 15 mg adefovir dipivoxil, the pharmcokinetic parameters, areas under the concentration-time curve (AUCs) and Cmax, were close to dose proportional. Mean AUC0-t values were found to be 156.6(33.9, 363.4(52.0 and 522.5(102.1 ng(h/ml, respectively; mean Cmax values were 12.5(2.8, 29.7(5.6 and 41.3(7.2 ng/ml, respectively. The three dosages showed no significant differences for the plasma elimination half-lives (t1/2(, median: 8.09 h) and tmax (median: 1.34 h). A high-fat meal before drug administration delayed the time to peak concentration (P=0.38), but did not alter AUCs and Cmax (P<0.05). Multiple doses of adefovir dipivoxil 10 mg/day over 5 days caused no change in the pharmacokinetics, with a steady-state Cmax of 30.1(7.5 ng/ml.
Conclusions: The favourable pharmacokinetic profile of adefovir dipivoxil is likely to play an important role in the major advance that the drug represents in the prevention and treatment of chronic hepatitis B. There was no evidence of systemic accumulation of drug following 5 daily doses. No serious adverse events occurred at any of the doses investigated.
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Dosing Strategy for Antiinfectives in First-In-Human (FIH) Studies.
ZHU M
Clinical Drug Evaluation, Johnson & Johnson Pharmaceutical Research and Development LLC, New Jersey, USA.

Background: Similar to all other new molecular entities (NME), FIH studies for new antiinfectives aims at evaluating the safety, tolerability and pharmacokinetics (PK).  During these early clinical evaluations, use of in vitro susceptibility data, preclinical pharmacokinetic / pharmacodynamic (PK/PD) data in conjunction with animal toxicity data, e.g., no observed adverse effect level (NOAEL), observed adverse effect level (OAEL) and nature of dose limiting toxicity (DLT), is critical in guiding the selection of starting dose and dose range tested.  Methods: In vitro, preclinical and clinical data for the ketolite, cephalosporin and quinoline antiinfectives were utilized to develop the assessment plan for FIH studies. The in vitro MIC measurements were evaluated with respect to the plasma protein binding factor and plasma/tissue concentrations obtained from animal PK/PD studies to define the target efficacious concentration range in man.  Dose, Cmax and AUC at NOAEL and OAEL doses of animal species were assessed as potential markers for the selection of starting and top doses.  Interspecies scaling was used to project human PK profiles and dose range that were also compared with the FDA recommended safe starting dose in man based on the human equivalent dose of animal using appropriate scaling factors.   Results:  For safety assessment, Cmax of cephalosporins at NOAEL doses in animals appeared to be predictive to safeguard acute renal toxicity in man. AUC of a quinoline at animal OAEL doses was a useful marker for the prediction of liver toxicity and selection of top dose in man.  Both Cmax and AUC of ketolites at animal NOAELs were useful to forecast cardio- and hepato-toxicity in man.  For efficacy assessment, Time above MIC (T>MIC) and AUC/MIC ratio were essential PK/PD parameters for the cephalosporins and ketolides, respectively. Non-linear PK, drug concentration at infection sites and treatment period could be additional factors for prediction of clinical outcomes. On the other hand, the impact of protein binding on the antimicrobial effects required consideration on a case-by-case basis.  The above strategy was successfully applied to a number of FIH studies.  Conclusions: The formulation of an assessment plan that takes into the consideration of all relevant efficacy and toxicity factors is essential to define the starting and top doses in FIH studies.  Not only we can obtain critical PK and tolerability information to allow a go or no-go decision, but also upheld the safety protection of the study subjects by employing all available data at this early stage of clinical development.
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Multicompartment Pharmacokinetic Models with Enterohepatic Circulation (EHC) and Remetabolization (RM).
ZLATOŠ P1, HORKOVICS-KOVATS S2
1Comenius University, Bratislava, Slovakia, 2Sandoz GmbH, Kundl, Austria.

Background: Linear pharmacokinetic models, represented by graphs with arrows connecting particular compartments and matrices of kinetic constants, admit splitting their characteristics into the kinetic part, assigned to the compartments, and the probabilistic part, assigned to the arrows. The AUC(’s can be expressed just in terms of the transition probabilities (TP’s}.
Methods:  If P, Q are the transition and the elimination probaility matrices, resp., then the AUC(’s, i.e., the proportonal parts of the drug eliminated through particular compartments under various ways of administartion, form the asymptotic elimination matrix R = (I – P)-1 Q. Conversely, if a sufficient sample of pharmacokinetc endpoints (i.e., elements of  R) is measurable, then one can determine the TP’s (i.e., the elements of P and Q) from them. Recirculation of the substance and its metabolite is modelled by doubling the original graph, joining both copies through a metaboization and a remetabolization arrow.

Results: A 9-compartment pharmacokinetic model describing EHC of the drug was designed and the above mentioned program carried out for it.. Bile cannulation amounts to changing a single arrow in its graph. Using both models we have identified a suficinet sample of measurable endpoints, enabling to determine all the TP’s explicitly, in form of analytic expressions. Similarly, the TP’s describing the circulation of the drug can be determined for the “doubled” model with RM. TP’s of the metaboilite remain in position of a black box.

Conclusions: Our approach enables to deal with pharmaokinetc models with rather complex structure of cycles, including EHC and RM. Explicit analytic formulas assess the influence of various parameters of the model, in particular, the influence of the “probabilities” of  the EHC and RM cycles on bioavailability and its variability.
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Knockdown of PU.1 by siRNA on CD34+ Hematopoietic Stem Cells Derived from Mouse Embryonic Stem Cells Turns Cell Fate Determination to pro-B Cells.
ZOU GM1,2,, CHEN JJ1, WU W1, ROWLEY JD1
1Section of Hematology/Oncology. Department of Medicine. University of Chicago Medical Center, Chicago IL, USA. 2Current address: Herman B Well Center for Pediatrics Research. Indiana University School of Medicine, Indianapolis IN, USA.

Background: Hematopoietic lineage developments are specified by lineage-restricted transcription factors. However, which transcription factors determine the decision between lymphoid and myeloid cell fate from hematopoietic stem cells (HSC) remain unclear. PU.1 is an Ets family transcription factor that plays an essential role in the development of both myeloid and lymphoid lineages.  Some in vivo studies using PU.1 heterozygous (PU.1+/-) mice indicate that low levels of PU.1 on HSC favor these cells to B cell fate and overexpression of PU.1 in normal HSC block B cell development and promote macrophage development. However, whether PU.1 regulates EBF and Pax-5, the important transcription factor in early B cell development, in HSC has not yet been reported.

Methods: We applied siRNA approach to knockdown PU.1 gene in vitro on CD34+ cells derived from ES cell differentiation. We then examine the phenotype of CD34+ cells after PU.1 siRNA transfection, including CD19 and B220 expression by flow cytometry, and EBF and Pax-5 expression by western blot. The formed CD19+B220+ cells, which represent pro-B cells, have been isolated for further maturation assay stimulated by LPS. 

Results: Early B cell development occurred in vitro from CD34+ cells as examined by coexpression of CD19 and B220 when PU.1 gene was knocked down by specific siRNA. The expression of EBF and Pax-5 transcription factors that are important in early B cell development were induced when cells were treated by PU.1 siRNA, but not by control siRNA.
Conclusion(s): In early B cell development from HSC, constitutive PU.1 inhibits earliest B cell development through repressing EBF and Pax-5 expression, and reduction of PU.1 level on HSC will lead stem cell commit to B cell fate. Our finding demonstrates that low levels of PU.1 expression on HSC play a key role in B cell fate determination.
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Effect of circadian rhythm scrambling on toxicity and survival of tumor-bearing mice.
Alex Zvulunov,a,b Leah Peleg,b,c Rachel Carlebach,b Israel E. Ashkenazi.b
From aDivision of Pediatric Dermatology, Schneider's Children Medical Center, Petah-Tiqva, the bChronobiology Unit, Department of Human Genetics, Sackler School of Medicine, Tel Aviv University, Tel-Aviv, and cDanek Gertner Institute of Human Genetics, Sheba Medical Center, Tel Hashomer, Israel.

Background. Although disruption of the circadian rhythm had been traditionally considered as a pathological sign, there is an increasing recognition that an existence of internal disorder (or chaos) in the organism's homeostasis is, to some degree, essential to the organism's well being. Methods: In this study we explored the effects of rhythm scrambling by exposure to random light/dark (RLD) alternation or by hydrocortisone administration. The variables measured were the toxicity of Adriamycin, Vincristin, Cisplatinum and Cyclophosphamide in C57Bl/6J mice and the survival of EL4 lymphoma-bearing mice, before and after chemotherapy. Rhythm alterations were determined by WBC counts and plasma Alkaline Phosphatase activity. 

Results: Injections of Adriamycin, Cisplatinum and Vincristin in RLD conditions resulted in a better survival than in control groups of mice kept in LD illumination regimen, although the differences between the groups were significant only for injection of Adriamycin. RLD conditions imposed a “protective” effect on survival of tumor-bearing mice. On the 94th day, 20% of the injected mice in RLD conditions still survived while, there were no survivors beyond 38 days in control group. Chemotherapy had a more prominent beneficial effect on survival in RLD group, as compared to LD group. The injections of hydrocortisone had detrimental effect on survival in both illumination schedules. However, the survival in the RLD group was still better than in the LD group. Conclusions: These experiments indicate that temporal disorganization has beneficial effects on lymphoma-bearing mice and could be used for development of new therapeutic modalities.
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Molecular mechanisms for the repair of DNA damage induced by anticancer topoisomerase inhibitors.
ADACHI N, IIIZUMI S, SO S, KOYAMA H
Kihara Institute for Biological Research, Yokohama City University, Yokohama, Japan.

Background: DNA damage causes cancer, is used to treat cancer, and is responsible for many of the side effects of cancer therapies. It is thus important to understand how chemotherapeutic agents cause DNA damage and how such DNA damage is repaired in the cells. Many of chemotherapeutic agents currently used in the clinic have been shown to target DNA topoisomerases, enzymes indispensable for cell proliferation. For example, camptothecin is a topoisomerase I inhibitor, whereas etoposide (VP-16) and ICRF-193 are topoisomerase II inhibitors. These agents have been shown to induce DNA double-strand breaks (DSBs) in vertebrate cells, but the molecular mechanisms for the repair of such DSBs have yet to be elucidated. Here, we investigated the roles of two major DSB repair pathways, homologous recombination (HR) and nonhomologous end-joining (NHEJ), in the repair of topoisomerase-mediated DNA damage, i.e. DSBs induced by topoisomerase inhibitors.

Methods: The chicken B-lymphocyte DT40 cell line was used in this study. Mutant cell lines deficient for either HR (RAD54 null cells) or NHEJ (cells null for LIG4 and/or KU70), or both (RAD54/KU70 null cells), were created by gene targeting. Drug sensitivity assays were performed by clonogenic survival assays.
Results: Cells deficient in NHEJ were extremely hypersensitive to topoisomerase II inhibitors (etoposide and ICRF-193), while RAD54 null cells were not. Unexpectedly, this hypersensitivity was alleviated by the disruption of RAD54. In sharp contrast, HR, but not NHEJ, was shown to be important for repairing topoisomerase I-mediated DNA damage (induced by camptothecin). Strikingly, all the DT40 mutants deficient for NHEJ displayed significantly increased camptothecin resistance, which was observed even in the absence of RAD54.
Conclusions: 1) Topoisomerase II inhibitor-induced DNA damage is primarily repaired by NHEJ, whereas topoisomerase I damage relies on HR. 2) NHEJ deficiency confers camptothecin resistance, whereas HR deficiency confers resistance to topoisomerase II inhibitors. 3) HR and NHEJ have opposing roles in the repair of topoisomerase-mediated DNA damage. 4) Our data have significant implications for chemotherapy involving topoisomerase inhibitors.
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Relationship of Depression and Quality of Life in Interferon receiving Chronic Hepatitis Patients.
Aytul Corapcioglu1, Sila Cetin Akhan2, Gulturk Koroglu1, Mine Ozkan3
1Kocaeli Universitesi Tip Fakultesi Psikiyatri AD. Sopali Kocaeli Turkiye
2Kocaeli Universitesi Tip Fakultesi Infeksiyon Hastaliklari ve Klinik Mikrobiyoloji AD. Sopali Kocaeli Turkiye
3Istanbul Universitesi Istanbul Tip Fakultesi Psikiyatri AD. Capa Istanbul Turkiye
BACKGROUND: Chronic hepatitis is a major public-health-care problem. Patients with chronic hepatitis often complain of various cognitive problems as well as symptoms of depression, anxiety, and fatigue. It has been associated with decreased health-related quality of life. Our aim was to assess quality of life, depression, and illness understanding in patients with chronic hepatitis without previous interferon therapy.

METHODS: Chronic hepatitis B and C patients who was admitted to the Infectious Diseases and Clinical Microbiology polyclinic in the last two months and , were included in this study. All patients had liver biopsy before treatment to grade and stage liver disease. Liver biopsy showed chronic hepatitis (necroinflammatory score ?4), there was no cirrhosis and nobody had interferon therapy before. Quality of life was measured using SF-36 questionnaire, depression with self-rating Beck Depression Inventory (BDI). 

RESULTS: Of 14 patients enrolled, 6 were female (43%) and 8 male (57%). Ouality of life was significantly decreased in chronic hepatitis patients compared to historical normal controls in all eight domains of the SF-36 (p < 0.001). Four patients (28.6%) had depression that resulted in lower HRQL when compared to nondepressed patients (p <0.05).

CONCLUSIONS: These findings suggest that a significant portion of patients (almost every one patient in three of chronic hepatitis) with chronic hepatitis experience cognitive difficulties that may interfere with activities of daily living and quality of life. Using cognitive measures with chronic hepatitis patients may assist researchers in identifying if there is a direct effect of HCV infection on the brain.
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Alteration of Hb, platelet and PNL to Interferon-alpha in Chronic Hepatitis B With and Without Precore Mutant Strain.
Sila Akhan, Emel Azakkaraali, Huseyin Uckardesler
Kocaeli Universitesi Tip Fakultesi Infeksiyon Hastaliklari ve Klinik Bakteriyoloji AD. Sopali, Kocaeli Turkiye.
OBJECTİVES Chronic hepatitis B is an important public health problem worldwide and in Turkey. The natural history of chronic hepatitis B virus (HBV) infection is variable. Persons with chronic HBV infection need life-long monitoring to determine if and when intervention with antiviral therapy is needed and to observe for serious sequelae. We investigated whether the presence of precore mutant affects the counts of polymorphonuclear cell (PNL), platelet and Hb levels during the first three months of interferon-alpha therapy (9-10 million IU times weekly) in patients with chronic hepatitis B. STUDY Fourteen patients with hepatitis B (seven e antigen-positive and seven e antigen-negative) chronic hepatitis were treated with natural interferon-alpha. The threshold level of serum HBV DNA for determination of candidacy for therapy is >/= 105 copies/ml for patients with hepatitis B e antigen (HbeAg)-positive and >/= 104 copies/ml HbeAg-negative chronic hepatitis B. With elevated alanine aminotransferase (ALT) levels, copies/ml and minimum six months known history, we begin interferon-alpha therapy. All patients had liver biopsy before treatment to grade and stage liver disease. Liver biopsy showed chronic hepatitis (necroinflammatory score >/=4), there was no cirrhosis in both groups. RESULTS This prospective analysis evaluated treatment-related changes on hematologic parameters. There was minimal changes in Hb and platelet levels. But in five patients (four e antigen-negative and one e antigen positive) PNL decline after the first month of therapy under 2000/mm3. CONCLUSIONS: Chronic hepatitis B in Turkey were mostly precore mutant strains. Mutations of hepatitis B virus may influence the response to treatment. Precore mutant strains may have more effect on PNL during therapy. To support this idea we need more patients.
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Identification of potential markers of microfilaremia in Mandrillus sphinx/Loa model of infection.
Akue JP , Blampain Azzibrouck G, Mbou Moutsimbi R;  Moukana H
Filarial research unit, Centre International de Recherche Médicales de Franceville ( CIRMF), Gabon.

Background:  Microfilaremia is an important factor in the development of fatal side effects ( e.g. encephalitis) during treatment of human filarial Loa loa by chemotherapy. This study was carried out in order to search for potential markers of microfilaremia.

Methods: six Mandrillus sphinx were infected respectively with 1000 infectives stage of Loa loa parasite (L3) (N=2 animals), 250 L3 four time (N=2) 100 L3 one time (N=1) and 25 L3 four time (N=1).  Enzyme Linked Immunosorbent Assay (ELISA) was used to measure the level of microfilaria specific IgG, and Western blotting technique for identification of antigens.

Results: The density of microfilaremia in the peripheral blood shows that animals receiving 1000 L3 had the highest level of microfilaria density compared to those receiving 250 L3 x 4, 100 L3 x 1,or 25 L3 x 4 (p= 0.028, 0.034 and 0.0006 respectively).  By contrast microfilaria specific IgG measured by   ELISA  was higher in animal which receive dose of 100 L3 x 1 and 25 L3 x 4 compared to animals receiving 1000 L3 x 1 or 250 L3 x 4 (p< 0.04) . Identification of microfilaria antigens recognised by these specific IgG by Western blotting revealed among others molecules, the recognition of 23, 22 and 14 kDa antigens specifically in animals which develop microfilaremia.  This reactivity seems to be species-specific as well as stage specific since these antigens were not recognised in chimpanzee naturally infected with Mansonnella sp.  Furthermore, the detection of these molecules was not dependent on dose of L3 administrated to animals.

 Conclusion: The detection of species and stage-specific antigens might be useful in monitoring microfilaremia during chemotherapy against Loa loa.
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The Killing of Multidrug Resistant Streptococcus pneumoniae (MDRSP) by Gatifloxacin (GA), Gemifloxacin (GM), Levofloxacin (Lfx) and Moxifloxacin (Mfx) Over a Range of Bacterial Inoculums Using 2 Different Drug Concentrations.
BLONDEAU JM1,2, BORSOS S1, HESJE C2, BLONDEAU LD1
1Royal University Hospital, Saskatoon, SK, Canada, 2University of Saskatchewan, Saskatoon, Canada.

BACKGROUND:  Prevalence of MDRSP varies & high level resistant strains compromise use of many antimicrobial (AM) agents & fluoroquinolones are important agents for treating SP infected patients.  Rapid killing of resistant SP strains is likely important for symptom resolution & for preventing resistance.  We tested MDRSP (penicillin MICs >2 µg/ml) to determine the killing by GM & Lfx at 2 different drug concentrations.

METHODS:  Susceptibility of 4 MDRSP strains was tested by minimal inhibitory & mutant prevention concentrations by established procedures.  For kill studies, bacterial inocula ranging from 106-109 colony forming units (cfu)/ml were exposed to drug at MIC & MPC drug concentrations.  Log10 reductions & percent kill in viable cells was recorded at 0, 10, 30 min, 1, 2, 3, 4, 6, 12 & 24 hrs following drug exposure.

RESULTS:  GM MICs & MPCs ranged from 0.031-0.125 µg/ml & 0.063-0.5 µg/ml & for Lfx 1-2 µg/ml & 1-2µg/ml respectively.  Following exposure of 106-109 cfu/ml to Lfx at the MIC drug concentration, positive growth to a <1 Log10 reduction (+38%-88% kill) was seen by 4 hours while at the MPC drug concentration, a <1 Log10 - <3 Log10 reduction (4%->99% kill) was seen.  Exposure of 106-109 cfu/ml to GM at MIC drug concentration resulted in positive growth to a >2-<2 Log10 reduction (+49% to -97% kill) & at the MPC a <1-2.6 Log10 reduction (+49%->99% kill) in viable cells.  A >99-100% (>3->5 Log10) reduction in viable cells was seen at 24 hours for both compounds at the MPC drug concentration.  Reduction in viable cells was the slowest at 109 inoculum.  Kill data for GA & Mfx  parallel that which was for GM & Lfx.

CONCLUSION:  The data shows GM & Lfx to be bactericidal over a range of high density inoculums provided the drug concentration is in excess of the MPC value.  The higher the MPC value, the more difficult to achieve & maintain these values in vivo.  GM MPC values were lower than those for Lfx.  Dosing to achieve MPC results in rapid reduction in bacterial numbers & this appears valuable for treating MDRSP infections.


	630
Amonafide: Past, Present and Future.
BraÒa MF1

Universidad San Pablo-CEU, Madrid, Spain.
Naphthalimides are a class of compounds with antitumor activity upon a variety of murine and human tumor cells discovered in our laboratories. One of them, Amonafide, was designed in Spain by Made-Knoll S.A. and developed by National Cancer Institute (NCI). Amonafide has an IC50 = 8.8 M in HeLa cells culture and binds to DNA by intercalation of the chromophore. This drug appears to hinder the religation step of Topoisomerase II action by stabilizing the cleavage complex and it induces a topo II-mediated DNA cleavage at nucleotide n_. 1830 on pBR322 DNA. Now, it is in the Phase II-III of clinical trials, with very promising results against leukemia and prostate cancer.

The therapeutic properties of this lead drug were improved by designing bisintercalating agents. One of these, elinafide, showed intense in vitro and in vivo activity. In the model of MX-1 xenograft in athymic nude mice, Elinafide it is curative when it is administered to the mice as two cycles of five daily injection of 20 mg/kg/d. Lamentably, in the Phase I clinical trials appeared a peripheral neurotoxicity and the trials were stopped. The last chemical and biological result will be presented.
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The Era of Targeted Therapies in Cancer.
Miguel H. Bronchud
Clinical Oncology, Hospital General of Granollers Barcelona- Spain.

Ever since Paul Ehrlich described them, in 1913, the classic biochemical targets for drug action are:

1. Inhibition of the active site of an enzyme (or competition with the natural ligand of a hormone or growth factor receptor)

2. Allosteric inhibition and false feedback inhibitors of enzymes or growth factor receptors

3. Other inhibitors acting outside the active center (exoinhibitors)

4. Double blockade (e.g. if pairs of compounds are used together to block a single biochemical pathway).

The recently described “apoptotic pathways” can help us to understand why some cancer cells have become “resistant” to the cell killing cytotoxic effects of conventional oncological chemotherapy. In other words, to kill a cancer cell can be a daunting task given the background phenotype that confers anti-apoptotic and “immortal” phenotypic characteristics to malignant cell clones that are eventually selected for by the very same cytotoxic chemotherapy that is attempting to kill them. 
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Mutant Selection Window.
DRLICA K, ZHAO X, LI X, WANG J, URBAN C, PERLIN D
Public Health Research Institute, Newark, NJ, USA.

Background: Conventional antimicrobial treatment strategies attempt to minimize the emergence of resistant mutants by killing susceptible cells (“dead bugs don’t mutate“).  Since bacterial infections are likely to contain resistant mutant subpopulations prior to administation of antimicrobial therapy and since resistant mutants are likely to amplify when treated with drug concentrations that suppress growth of susceptible cells, such an approach requires continual development of new antimicrobial agents. To reduce that need, an anti-mutant approach to antimicrobial dosing is evolving.  One strategy has been to determine the antimicrobial concentration range in which single-step mutant growth occurs (mutant selection window) to facilitate the design of treatment regimens that keep drug concentrations above the selection window.  Implementation of the strategy requires experimental determination of the upper boundary of the window under a variety of conditions, for a variety of compounds, and with a variety of microbes.  Methods: The effect of antimicrobial concentration on the recovery of resistant mutants from drug-containing agar plates was measured to identify the concentration that prevented the recovery of resistant mutants when 109 to 1010 cells were applied.  Results: Boundaries of the selection window were determined for Haemophilus influenzae for stepwise acquisition of resistance to fluoroquinolones.  Nucleotide sequence analysis allowed comparision with isolates from a clinical outbreak of resistant H. influenzae.  The selection window hypothesis was also extended to yeasts Candida albicans and C. glabrata treated with miconazole. Conclusions: The mutant selection window, which has previously been observed for fluoroquinolones using in vitro models of fluctuating  drug concentration and for fluoroquinolones using an animal infection model, rises in a stepwise manner as fluoroquinolone-resistant mutations accumulate.  A similar mutant selection window can be observed with eukaryotic micro-organisms.
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The Future of Premature Infants During Paul Ehrlich’s Time.
GOLOMBEK SG1
1The Regional Neonatal Center, Westchester Medical Center/New York Medical College, Valhalla, New York.

Background: Improvements in the management of premature infants, such as the introduction of the incubator and the treatment of sepsis, pushed the age of viability back since the beginning of the 20th century. Objective: To describe the future of premature infants in the early 1900s. Results: A fetus born of healthy parents, showing no obvious morbid state - either disease or deformity- and having an estimated age of 6 1/2 calendar months, was regarded as viable by Ballantyne (1902), adding that "in 10 yrs it may be possible to make a similar assumption with respect to the fetus of 6 or even 5 1/2 months". The premature infant required infinitely greater care and watchfulness than the healthy newborn, being more prone to sepsis, digestive and respiratory complications, opthalmia, and, in general, exhibited a weakness against all noxious influences (DeLee, 1902). When Paul Ehrlich received his Nobel Prize, the magazine Good Housekeeping published “The Incubator Baby”, a story by Ellis Butler, telling the story of Marjorie Fielding, at 1 lb 8 oz “the very smallest baby, rolled in soft cotton, wrapped again and again in flannel cloths”. To the credit of incubators and science, Marjorie was a beautifully normal baby. She proved a concept followed even today by modern neonatology, predicted by Morse (1905): No matter how young it is, how little its weight and length, or how poor its prospects of survival, it should always be treated as if chances for life were of the best. Budin (1907) stressed the disastrous effects of lowering their temperature. Infants <1000 gr. were seldom saved. Systematic nursing and medical care wonderfully prevented infant mortality, according to Graham (1908). A child born later than the 28th week of pregnancy, with proper care, would survive in 1912 (Durham). The weight of a premature infant was the best criterion as to the prognosis; a child weighing more than 3 3/4 pounds would probably live, and under that probably die (Brown, 1917). US mortality rate (MR) decreased from 192 (1900), to 168 (1906), to 75 per 1000 (1925). By the late 1900's, the MR was 7.2/1000, thanks to better understanding of nutrition complemented by control of infectious diseases. Conclusions: Still valid today are Hess' words (1922): "Ability to nurse and swallow, coupled with strong muscular movements and a good cry, are the principal indications that the infant possesses a fair degree of vitality and resistance to disease, and that with proper care and nourishment it stands an excellent chance of resisting the enemies which threaten its existence during the first few weeks of its career, namely, cold and infection".
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Three-Year Results of an In-Home Palivizumab Prophylaxis Program for the Prevention of Respiratory Syncytial Virus Infection.
GOLOMBEK SG1, BERNING K1 and BERNING F1
1The Regional Neonatal Center, Westchester Medical Center/New York Medical College, Valhalla, New York.

Background: Respiratory syncytial virus (RSV) is the primary cause of serious lower respiratory tract illness and hospitalizations in premature infants, and has been associated with substantial time losses and economic burdens on families and society. Monthly prophylaxis with palivizumab has proven effective in reducing RSV disease and hospitalizations in high risk children: those with chronic lung disease, prematures, and, more recently, congenital heart disease. Objective: To evaluate the compliance in dosing and its potential impact on efficacy of our Home Health Care Agency Dosing-Compliance Program for the Prevention of RSV for the past 3 seasons vs. treatment in an office setting. Design/Methods: Prospective follow-up of all American Academy of Pediatrics (AAP) eligible infants receiving palivizumab prophylaxis during the seasons 2000-2003. The home program was initiated and coordinated by the hospital prior to discharge. Infants enrolled received their first dose of palivizumab at home within 24-48 hr of discharge. Results: A total of 6368 infants were followed (<28 wks=19%, 28-31 wks=36%, 32-35 wks=35%, >35 wks=10%), with 4881 infants (76.7%) receiving their injections at home, and 1487 infants (23.3%) receiving them in a pediatricians’ office. We found an improved compliance regarding doses given on schedule, comparing home vs. office administration (96.9% vs. 89.2%, p<0.001). Treatment 24-48 hr after discharge had no apparent risk to the baby nor adverse effect on hospitalization rate [cumulative RSV hospitalizations were 66/4881 (1.3%) vs. 30/1487 (2.01%) respectively (p=NS)]  Conclusions: Infants receiving palivizumab at home were more likely to receive all scheduled doses on time. Better tracking and outcome data were obtained from the home population. With an estimated annual cost of U$S 7082/patient, we postulate that improved compliance in delivery brought success to the program. Through better compliance, this program may minimize hospital admissions for RSV to at-risk infants, significantly reducing health care costs.
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APC Anti-infective Action Is Augmented By APC Activation Of Protein C.
HASSOUNA  HI  Penner J
Department of Medicine Michigan State University, Clinical Center East Lansing MI, USA.

Background: Sepsis induced endothelial micro vascular injury is associated with loss of protein C activation.  Protein C is activated on endothelial cells by thrombomodulin- thrombin to activated protein C (APC).  APC controls micro vascular thrombosis limiting thrombin production in response to injury. This is the rationale for the use of APC and not protein C as therapy for severe sepsis.  In the phase III clinical trial (PROtein C Worldwide Evaluation in Severe Sepsis), recombinant rhAPC decreased the risk of death by 20% in patients with lower protein C and by 42% in patients with normal protein C. This indicates that rhAPC in patients with normal protein C produces more curative action for sepsis than rhAPC in patients with lower protein C. We report four lines of evidence that APC can activate protein C.
Results:  First, the addition of APC to protein C deficient plasma supplemented with protein C produces a prolongation of the clotting time of plasma proportional to the amount of protein C.  This was observed with APC from the Chromogenix APC resistance kit (Dia Pharm Franklin OH) and from APC derived by thrombin activation of human protein C (Enzyme Research Laboratories South Bend IN). Second, using immunoblotting after gel electrophoresis, the disappearance of epitopes for monoclonal antibodies that recognize protein C but not APC indicates a time course for the activation by APC of protein C in pooled normal plasma and protein C purified from plasma.  Third, the same time course for the disappearance of protein C specific epitope can be followed using ELISA.  Finally, protein C can be activated by APC as indicated by the increase in APC specific synthetic substrate Tryp-Arg-Arg-p nitro aniline hydrolysis. Kinetic data indicate a value of 4.7 ( 0.4 mM-1s-1 for the activation of protein C by APC under physiological conditions and in the presence of calcium.  

Conclusion:    We document that APC must function not only in the inactivation of activated factors V and VIII, but also in the activation of protein C.  Although rh APC is the first drug for 20 years to give positive reduction in the morbidity and mortality rates in patients with severe sepsis much remains to be learned in order to optimize its use (Siegel JP, N Engl J Med. 2002 347: 1035-6). We suggest the additional action of APC to produce more APC from protein C should be considered useful in optimizing rh APC in the treatment of sepsis.
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Bifunctional effect of 17(-estradiol on macrophage.
HONG MIN, ZHU QUAN
National Standard Lab of Pharmacology for Chinese Materia Medica, Nanjing, China.

Background: Our previous study showed that macrophage can be activated by 17(-estradiol(E2) in cytokine or morphology line, but the effect does not strengthen when concentration increased. So the effect of E2 on TNF-( release，NO production, intracellular free Ca2+ ([Ca2+]i) and morphological change of macrophages at different concentration were studied. 

Methods: TNF-α in supernatants were measured by MTT via L929 cell. Nitrate and nitrite level（NO） in the supernatant was measured by the method of Griess. [Ca2+]i was examined by laser scanning confocal microscopy(LSCM). Fluorescent microscopy and environmental scanning electron microscopy(ESEM) were used to detect morphological changes of macrophages.

Results: TNF-( release of macrophages was enhanced by E2 and this effect did not strengthen when the concentration increased to 1(mol/L. And in the same way E2 acted on NO release of macrophage. Apoptosis characters such as extensive nuclear condensation, DNA fragmentation and apoptosis bodies were induced by E2 at 1~100μmol/L which were detected by fluorescent microscopy and ESEM. Continual elevation of [Ca2+]i were induced by E2 from 1-100nmol/L. When the concentration of E2 increased more than 1(mol/L, [Ca2+]i elevated quickly and following a rapid fall which shows a different character compared with concentration at nmol/L level.
Conclusions: 1) Bifunctional effect of E2 on macrophage at different concentration was found. 2) This may be related with the apoptosis of macrophage induced by high concentration of E2 which may be a result of alter on intracellular free Ca2+ of macrophage. 3) This may be reason for different representation in some diseases such as endometriosis. Further signal transduction needs continuous study.
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Malaria Control Trials by Transmission Blocking with Primaquine.
ISHII A
Jichi Medical School, Tochigi, Japan.
Background: After the retreat from malaria eradication program to control program, WHO now adivise to try early diagnosis and prompt treatment especially in vulnerable children and pregnant women. This is correct, however mortality and morbidity are on the tip of iceberg. It will be an endless efforts unless big reserve of asymptomatic malaria infection in the village is controlled. Methods: We have been trying to conduct chemotherapeutic malaria control with not only schizonticides (chloroquine) but also gametocidal drug (primaquine) aiming at transmission blocking in Indonesia and Solomon Islands. Detection of malaria infection is now easy by the use of rapid diagnostic test of ICT/Pf/Pv even in the remote rural villages. Problem of side effect of primaquine is solved by introduction of a new simple method of G6PD deficiency detection method of Fujii and Hirono. Now mobile unit can visit villages and conduct chemotherapeutic malaria control in a day.

Results: In mesoendemic North Sumatra, Indonesia, we were very successful in reducing falciparum malaria. However, in holoendemic Solomon Islands it is difficult before reduction of vectorial capacity of Anopheles farauti because of intense occurance of re-infection. The use of insecticide impregnated bed net proceeds and malaria prevalence is decreasing accordingly. For the analysis and prediction of our operations, we have introduced and applied mathematical malaria epidemiology model.We are now porposing suitable methods of control based upon computer simulation charts  

Conclusions: 1)Now we have arrived at the stage to propose chemotherapeutic malaria control with primaquine to block transmission of especially falciparum malaria. 2) First we need to reduce vectorial capacity of the vector mosquito down meso-endemic level of about 5. 3) Then important thing is the coverage of people. Our model analysis request preferably higher than 85% coverage for successful control.
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Specific DNA Labelling Based on Cooperative Hybridization of the Functional DNA Conjugates.
IHARA T1, FUJII T1, MUKAE M1, KITAMURA Y1, OKADA K1, TAZAKI M2, JYO A1
1Kumamoto University, Kumamoto, Japan; 2Sojo University, Kumamoto, Japan.

Background: Our recent studies showed that the oligonucleotide (ODN) conjugates with certain functional groups hybrid-ize to adjacent sites on the single-stranded target DNA in highly cooperative manner. That is, the first binding of the conjugate accelerates successive binding to the neighboring site. Here we designed some DNA conjugates for sophisticated probing of the targets by taking advantage of the cooperativity.

Methods: Photochemical ligation could be a useful technique for probing the specific sequences by being combined with mass spectrophotometry. We attached an anthracene group as a handle to one ends of a number of ODNs to make anthracene–ODN conjugates. Anthracene readily forms photoadducts, anthracene dimers, and this photodimerization reaction has been characterized in detail.
Results: The light irradiation at 366 nm gave rise to a new product in the reaction mixtures. The product was identified as the photodimer of the conjugates by MALDI- and ESI-TOF/MS spectrometry (calcd for [dimer]4+: 1091.76, found: 1091.73) (Figure). The dimer was not observed even in trace quantities without the target (template). In addition, no photodimers were detected in the sample with the template carrying half scrambled sequence. These results indicated that the photoligation observed in this study required that both conjugates hybridize to adjacent sites. Interestingly, the photodimerization efficiency was also affected by one-base displacement in a position-dependent manner.

Conclusions: 1) The two anthracene–ODN conjugates could be ligated through anthracene photodimer formation. 2) The reactivity showed high fidelity to the sequence of the template. The difference in the ligation efficiency was sufficiently large to be applied for SNP detection.
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IMMUNOAFFINITY CAPILLARY ELECTROPHORESIS AS A TOOL FOR EARLY DIAGNOSIS OF SEPTIC SHOCK AND AS A POTENTIAL SCREENING TEST IN ITS PROGNOSIS.
Norberto A. Guzman
Bioanalytical Drug Metabolism, Johnson & Johnson Pharmaceutical Research and Development, L.L.C., Raritan, New Jersey, USA.

Inflammatory response leading to organ dysfunction and failure continues to be the major problem after injury in many clinical conditions such as septic shock, severe burns, acute pancreatitis, hemorrhagic shock, and trauma.  In general terms, systemic inflammatory response syndrome (SIRS) is an entirely normal response to injury.  In septic shock, a severe underlying infection triggers a cascade of events leading to intractable hypotension, multiple organ failure, and high mortality rates.  The infecting organism stimulates the release of cytokines and vasoactive mediators ultimately resulting in the relaxation of the vascular smooth muscle and consequent hypotension.  Because several bacterial toxins and a redundant series of receptors and cytokines participate in this process, attempts at therapeutic intervention aimed at a single toxin or mediator have failed.  Therefore, the development of better assays to quantify the total number of cytokines and vasoactive mediators will lead to a better understanding of the role of the inflammatory pathways in the pathogenesis of septic shock, and in turn, to a better strategy for therapeutic intervention.

Capillary electrophoresis (CE) continues to add to its already impressive number of applications at the forefront of protein and peptide research.  The goal of CE is to overcome and improve the technological limitations of other methodologies that are still employed in many laboratories for protein and peptide studies.

This report presents a description of an instrument that provides a multistep separation and assay of proteins and peptides.  The instrument contains a series of solid-phase, microextraction devices fabricated for use in on-line, affinity capillary electrophoresis.  Different adsorbing molecular-recognition affinity substances were covalently bound to a solid support, fabricated in each capillary, in order to capture selectively a specific peptide biomarker of septic shock present in serum or plasma.  The captured peptides were eluted with a small plug of a desorption buffer, and capillary electrophoresis was performed on the eluted compound(s) within the separation capillary in a sequential mode, one capillary at the time.  The separated compound(s) were monitored while exiting the capillary using one or an array of detectors.  This instrument has the potential to be a great asset as an automated peptide analyzer for the early prediction of septic shock and a screening test in the prognosis of the disease.
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Mechanisms of epigenetic silencing in leukemias.
M. Buschbeck, A. Gutierrez, I. Joval, L. Morey, R. Villa and L. Di Croce
Center for Genomic Regulation, Barcelona, Spain.

The genetic information of eukaryotic cells is stored in chromatin. In cancer cells, alterations in chromatin organization or in its epigenetic marks occur frequently. Using Acute Promyelocytic Leukemia (APL) as model system we could demonstrate a direct correlation of epigenetic events induced by the driving oncogene product PML-RARa and cancer progression. Recent evidences suggest that also other leukemia-associated fusion proteins induce pathogenically relevant changes of chromatin structure.

In particular, we found that PML-RARa induced the methylation of DNA (1) and the deacetylation of histones at target promoters by directly recruiting chromatin modyfing enzymes such as DNA methylases (DNMTs) and histone deacetylases (HDACs). Thereby PML-RARa induced heterochromatin formation and transcriptional silencing of its target genes (2). Importantly, among these are several potential tumor suppressor genes that regulate cell cycle progression and differentiation. 

Several of the enzymes, which are ultimately responsible for cancer-related alterations of chromatin, can be inhibited by small chemical compounds. In the context of APL, in vitro inhibition of HDACs and DNMTs was able to revert the tumor phenotype. Our results show that oncoprotein-mediated epigenetic alterations do not only accompany but also actively contribute to cell transformation and tumorigenesis. The improvement and further development of small compound inhibitors of chromatin modifying enzymes such as TSA and 5-Aza-dC may represent a future hope for the therapies of APL and other hyperproliferative disorders.

References:

Di Croce et al., (2002), Science 295, 1079-1082.

Di Croce et al., (2004),  Cancer Biol Ther, in press.
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Choice of Bleomycin on the Basis of Polyamine Level in Various Regions of the brain in rats.
NAGASE S1, WATANABE S2, SATO S1, OHKUMA S2  
1 Kawasaki College of Allied Health Professions, Okayama, Japan,　 2 Kawasaki Medical School, Okayama, Japan.
Background: Polyamines (putrescine:put,spermidine:spd and spermine:spm) are essential to neoplastic cell growth. It has been suggested that the choice of drugs for achievement of better therapeutic effects of anti-cancer drugs might be based on polyamine levels in the host tissues. Therefore, analysis of the effects of bleomycin on the polyamine concentration  in the cerebellum, hippocampus, corpus striatum, cortex, combined regions of the thalamus and hypothalamus and diencephalon  of the brain in intact rats could suggest development of new strategies of the drug use that targets the tumor-bearing tissues and thus improve the management of tumor treatment. 

Methods: The experimental groups each of seven rats received intraperitoneal injections of bleomycin in saline solution at 12.5 or 25.0 mg/kg of body weight, daily for 5 days. The control group received an injection of the same volume of saline solution. All rats were euthanized with diethyl ether on the sixth day, and the brain was immediately removed, divided, weighed and kept in 2.0 ml of an aqueous 10% trichloroacetic acid solution (TCA) containing 0.1 mmol/L 1,4-diaminohexane as an internal standard in an ice bath. Each tissue was homogenized and then centrifuged at 2500 rpm for 15 min. The supernatants were washed twice with 5 ml diethyl ether to eliminate the in the water layer. Determination of polyamine concentration in the water layer was carried out using HPLC and the amount of each polyamine was calculated from the peak area relative to the internal standard 1,6-diaminohexane.

Results: All polyamines(put,spd and spm)  in the cortex of  the rats treated with 25mg/kg showed statistical significant decreases and also polyamines(spd and spm) in the cerebellum of the rats treated with 12.5mg/kg showed   significant decreases. Whereas, spd and spm in the diencephalon of the rats treated with 12.5mg/kg and 25.0mg/kg increased significantly. 

Conclusions: The decreases shown in the cerebellum and cortex of polyamines respectively may prove beneficial in treatment of the tumor in the regions of the brain. However, the increases of spd and spm in the diencephalon of  12.5mg/kg- and 25.0mg/kg- treated rats  suggest that are not advantageous in the treatment of tumor in the region of brain because their increases stimulate the growth of tumor cells.
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Clearance of Levofloxacin by Continuous-Veno-Venous-Hemodialysis (CVVHD): Influence of Dialyser Membrane and Dialysate Flow Rate – Implication for Dosing?
Siewert S, Drewelow B, Mueller SC
Institute of Clinical Pharmacology, Rostock, Germany.

Background: While CVVHD is often used in anuric critically ill patients, the modalities (e.g. dialyser membrane type, dialysate flow rate) of CVVHD can vary between patients and centers. It is unclear if dosage requirements of Levofloxacin (Levo) in patients undergoing CVVHD have to account for modalities and if clearance of creatinine/urea by CVVHD is correlated with the clearance of Levo to facilitate dosage adjustments. Methods: An in-vitro model of CVVHD was established to estimate Levo clearance evaluating five dialyser membrane types at varying dialysate flow rates (QD) used in the clinical setting (0.5; 1; 1.5 and 2 l/h). Plasma and dialysate samples were drawn for estimation of Levo, creatinine (Cr) and urea (U) concentrations to calculate clearance by CVVHD (Cl CVVHD). Concentration of Levo was determined by HPLC. AUC 0-24h/MIC ratios were calculated for hypothetical anuric patients to estimate potential dosage needs.

Results:  Dialyser membranes at a QD of 1.5 l/h (mean ± standard deviation, * p< 0.05):

Increasing QD (0.5 – 2 l/h) increased Cl CVVHD of Cr and U linearly (R2 = 0.99), while Cl CVVHD of Levo was correspondingly increased linear with the QD only till 1.5 l/h. Cl CVVHD reflected the applied QD. Using a QD of 2 l/h resulted in formation of a plateau of Cl CVVHD of Levo at 1.49 ± 0.3 l/h. Recommended dosage schedule for anuric patients resulted in AUC/MIC ratios < 125 in MIC reflecting intermediate susceptible gramnegative strains at a QD > 1.2 l/h. Conclusions: Clearance of Levo by CVVHD depends on dialyser membrane type and dialysate flow rate. Clearance of Cr or U by CVVHD is not a marker of Levo clearance under all modalities. Dosage adjustment could be necessary, when a Levo clearance by CVVHD of > 1.2 l/h is reached and when intermediate susceptible gramnegative strains are suspected.
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Use of Modelling and Simulation in the development of Levofloxacin.
WEBER W, RUEPPEL D 

Aventis Pharma Deutschland GmbH, Germany.

Background: Levofloxacin is the l-isomer of the racemate ofloxacin, a quinolone antibacterial agent used worldwide to treat a wide range of infections. Methods: This population study investigated the population pharmacokinetics of levofloxacin and was conducted within the confines of a Phase III clinical study comparing levofloxacin with ceftriaxone in the treatment of pneumonia. The population pharmacokinetics were analyzed in a subpopulation (46) of the 314 patients being treated with levofloxacin in the clinical study. The size of this subpopulation was limited by the number of centers (5), which agreed to take additional blood samples for this population pharmacokinetic study. Changes in plasma concentrations of levofloxacin were analyzed using the general-purpose population analysis software NONMEM, aiming to elucidate demographic variables influencing these plasma concentrations. This information is necessary in order to assess factors, which must be taken into consideration when calculating levofloxacin dosage.

Results: Inclusion of creatinine clearance CLCR as a covariate reduced the variability in levofloxacin clearance from 50.89 to 34.35% within the study population of patients with pneumonia. The degree of renal function had the greatest influence on the pharmacokinetics of levofloxacin, and severe accumulation is expected in patients with a CLCR below 20 mL/min. No other covariate, including sex, had any clinically relevant influence on the volume of distribution or half-life, Conclusion: Hence the dose regimen of levofloxacin needs only to be adjusted according to the degree of renal insufficiency.
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Mast cell (MC) as a significant contributor to the physiological response under different extreme exposures.

GRAEVSKAYA EE1, ACHALAYA MY1, YASUTAKE A.2, ARAMAKI R.2, RUBIN AB.1
1Dept. Biophysics, Biological Faculty, Moscow State University, Moscow, Russia, 2National Institute for Minamata Disease, Minamata, Kumamoto, Japan.

Background: Mast cells play a significant role in normal homeostasis and can be considered as an important contributor in various physiological stress-evoked conditions. In our study we consider certain aspects of MC biology that suggest potential role of this cell in the expression of adaptive response to several environmental factors that affect biological systems: ionizing radiation, ultraviolet radiation, adrenal shock, cold shock and methyl mercury poisoning. Methods: In all experiments we used rat peritoneal MC. This purified up to 90-95% by gradient centrifugation on Ficoll population is a good experimental model for studying mechanisms of MC degranulation and exocytosis. Histamine was determined by a fluorometric assay. Results: Whole-body irradiation of rats at minimal absolutely lethal dose of 10 Gy caused the significant decrease of MC histamine contents to 60-70%. However, the irradiation of mast cells in vitro in the wide dose range did not cause MC degranulation. Middle-wave UV-irradiation (UVB) of isolated MC inhibits liberator-induced histamine release. Visible red light stimulated liberator-induced degranulation of MC. Animal cold stress and adrenal shock resulted in some changes of MC response during subsequent liberator activation. Methylmercury treatment modify MC degranulation depending on concentration and time in vivo and in vitro. Conclusions: MCs are radioresistant and effect of ionizing radiation on MC in vivo is mediated. Both, cold and adrenal stresses, significantly modified the MC response. The existence of a membrane-dependent system activated by long-wave (red) light in MC is discussed. Different environmental stresses: ionizing radiation, nonionizing radiation (UVB), cold stress, adrenal shock and methylmercury treatment can modify MC function in vivo and in vitro. The postulated role of the MC and its mediators in adaptive response may provide insight into the clinical evaluation of some stress disorders and into the understanding what role this unique cell has in the pathogenesis of stress-induced effects.
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Chaos, Cancer and The Cellular Operating System.
JONES AS, TAKTAK A, FISHER A and HELLIWELL T
The University of Liverpool, Faculty of Medicine.

BACKGROUND:  A large number of molecules and genes have been studied and whilst a degree of insight into the fundamental biology of the cell and oncogenesis has been obtained understanding of how these molecules and genes are orchestrated into a functional living cell or carcinoma remains elusive. As yet the ‘operating system’ that underlies life is little understood but the term is applied to all molecules and genes in the cell and their interaction matrix.

Biochemistry has considered cellular control as a ‘top down’ system from gene to phenotype each employing unique and rigid pathways. However rather than rigid vertical pathways there is a matrix of fluid interconnections such that no information transfer can occur in isolation.

In terms of physics, this operating system is essentially non-linear with some stochastic elements and is likely to be chaotic. Such systems can be modelled successfully using artificial intelligence computer programmes and it is now possible to predict the behaviour of the system and also gain insight into its dynamic structure.

METHODS: Various types of artificial intelligence systems were investigated and an artificial neural network (ANN) found suitable. This relational method of analysis concentrates on patterns in the data and presents an alternative way of studying cellular systems and oncogenesis.

The ANN was applied to data from 1000 patients with carcinoma of the larynx and compared to standard regression analyses of failure. Apart from host, tumour and treatment factors fundamental biological parameters were studied. Tissue was taken from archival tumour specimens using tissue array technology and investigated using a variety of techniques. So far p53, pRB and mdm2 have been studied by immunohistochemistry.

RESULTS: 1) The ANN was superior to regression models at predicting survival and proved to be the only truly multivariate method.

                   2) The cellular operating system is chaotic.

                   3) It is a matrix.

                   4) It has nodes.

                   5) p53, pRB and mdm2 occupy nodes. 

CONCLUSIONS: Because such modelling studies both the molecule and its interactions ‘nodal’ molecules can be identified. They appear as nodal points in the three dimensional matrix of the cellular operating system and are important as they interact with many pathways and have potent biological effects. Such molecules (and genes) should become the targets for the next generation of anti-cancer agents.

In the future the regimen used for a particular cancer in a particular patient will be tailored individually to target the oncogenic nodal molecules specific to that tumour.
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Activity of cladribine combined with etoposide in heavily pretreated patients with indolent lymphoid malignancies.
ROBAK T, SZMIGIELSKA-KAPLON A, BLONSKI JZ, KASZNICKI M, CHOJNOWSKI K
Medical University of Lodz and Copernicus Memorial Hospital, Lodz, Poland.

Background: Cladribine (2-CdA) represent a novel cytotoxic agent with high activity in low-grade non-Hodgkin’s lymphoma (LG-NHL). Combined use of 2-CdA may be more effective than monotherapy. Preclinical experiments indicate that etoposide (VP16) act additively synergistically with 2-CdA.

Methods: The treatment course consisted of 2-CdA given at a dose of 0.12 mg/kg/day in a 2-h i.v. infusion for 5 consecutive days and VP-16 at a dose of 100 mg/m2/d i.v. also for 5 days (EC regimens). The cycles were repeated every 28 days or longer if hematological toxicity or severe infections were present. If a response was documented, patients were treated until maximal response or prohibitive toxicity.

Results: Twenty patients entered the study and all of than were eligible. Six patients were diagnosed with LG-NHL and 14 with chronic lymphocytic leukemia (CLL). Fourteen patients were refractory to previous therapy and 6 were recurrent. Seven out of 20 patients (35%, 95% CI 14%- 54%) responded, including 6 with CLL and one with LG-NHL. One patient with CLL achieved a complete response (CR) and other were in partial response (PR). Among the six patients with PR four received 2-CdA before EC treatment. Median overall survival (OS) time for all patients was 7 months (range 0.5-30). Median OS time of responding patients was 22 months (range 3-30). Median failure free survival (FFS) time was 12 (3-16) months. Myelosuppression was the major toxicity of EC regimen. Thrombocytopenia and neutropenia were observed in 9 (45%) and 8 (40%) patients, respectively. Infections (WHO grade III/IV) were observed in 8 (40%) patients, including pneumonia in 6, sepsis in one and herpes zoster in one patient. Three heavily pretreated patients died because of infection.

Conclusion: EC is an effective regimen in heavily pre-treated CLL and LG-MHL patients. However, myelotoxicity with neutropenia and thrombocytopenia is a frequent event. Further studies are justified and it is necessary to evaluate whether EC is superior to 2-CdA in monotherapy or 2-CdA combined with other antineoplastic agents.
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The Place of Cladribine in the Treatment of Chronic Lymphocytic Leukemia – Polish Experience.
TADEUSZ ROBAK
Medical University of Lodz and Copernicus Memorial Hospital, Lodz, Poland.

Background: New purine nucleoside analog Cladribine (2-chlorodeoxyadenosine, 2-CdA) is the drug of choice for the treatment of hairy cell leukemia. However, it is also highly active in other low grade lymphoid malignancies including chronic lymphocytic leukemia (CLL). 2-CdA is structurally similar to other purine analog, fludarabine (FA) recently accepted in several centers as the first line treatment in CLL. Unfortunately, there is less experience with the use of 2-CdA than with FA in patients with CLL in the majority of Western countries. Methods: In the last decade we have performed several phase II studies and two phase III randomized trials evaluated the activity and toxicity of 2-CdA in previously treated and untreated patients with CLL. We have also compared the results of Polish studies with the data presented by other investigators. Results: Similarly to FA this agent has been found to be more effective in previously untreated CLL than in patients refractory to or relapsed after conventional therapy with alkylating agents. In different studies the overall response (OR) rate ranged from 70 to 85% and complete response (CR) from 10 to 47%.Higher CR and OR rates in CLL patients treated with 2-CdA and prednisone than chlorambucil and prednisone was confirmed in our multicentre, randomized study. Subsequently, we performed multicentre, randomized study comparing 2-CdA alone with a combination of 2-CdA and cyclophosphamide (CC) or cyclophosphamide and mitoxantrone (CMC). Our updated results seem to indicate that CC program used as a first –line therapy in B-CLL gives higher CR and OR and better elimination of minimal residual disease (MRD) than 2-CdA alone. CC is also less myelotoxic than CMC. More recently, we have undertaken the phase II study to determine the efficacy and toxicity of 2-CdA combined with anti CD20 monoclonal antibody Rituximab in CLL and other refractory or relapsed indolent lymphoproliferative disorders. The preliminary results seem to be better than in similar patients previously treated in our institution with 2-CdA alone. Conclusion: The studies performed in the last decade in Poland and other countries have shown that 2-CdA used alone or in combination with other agents is, similarly to FA, highly active and relatively safe agent in previously treated and untreated patients with CLL.
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Targeted Novel Therapeutics for Dental Biofilms.
GAFFAR A1, BOYD T1, SREENIVASAN P1
1Colgate-Palmolive Corporate Technology Center, Piscataway, New Jersey, USA.

Background: Dental diseases include cavities, tartar, and periodontitis.  These diseases cause tooth loss and pain, interfere with speech and, in some cases, spread infection to other areas of the body.  And they are a worldwide problem.  The general principles of microbial chemotherapy to control bacterial infection are not fully applicable in open systems, such as the mouth, since bacterial film forms continuously on teeth.  Methods: Key parameters to control microbial biofilm on teeth include intrinsic activity, penetrativity and retentivity onto the biofilm and prevention of calcification of film.  These principles need to be incorporated to reduce microbial colonization, prevent biofilm proliferation and enhance host protective response.  Results: Several examples will be provided using substituted phenolic antimicrobial agents, such as triclosan, as well as natural phenolics magnolol, hinokiol, and bakuchiol, to show that these agents have high intrinsic antibacterial activity (MICs .1 to 3 mcg to target organisms) but retentivity to dental biofilm is poor.  The substituted bis and polyphenols also have dual action; i.e., antibacterial as well as inhibitor of cytokine-induced inflammation (Ic50 = 6.9 (m for IL1( induced PGE2 release), and are desirable for the control of biofilm..   A special polymer delivery system was developed to enhance retentivity of these agents in the biofilm.  These polymers were designed to have retentive and solubilizing groups and derived from co- or terpolymers of polyvinyl maleic acid and maleic anhydride, and the terpolymers are acrylamido methyl propyl sulphonic acid, methyl acrylate, acrylic acid, and styrene.  Conclusions: Data will be provided to show that a specific combination of antibacterials with a special polymer delivery system controls dental biofilm at a sustained basis by enhancing retention and penetration and controlling calcification of films.  Long-term clinicals will be highlighted to show the benefit of this therapy against dental diseases, such as caries and periodontitis, along with reduction in microbial biomass.
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Gene Manipulation by Photo-Sensitive Chemical Agents.
HIDEKI ANDO1, TOSHIAKI FURUTA2, HITOSHI OKAMOTO1
1Lab. for Developmental Gene Regulation, Brain Science Institute, RIKEN (The Institute of Physical and Chemical Research), Japan. 2Dep. Biomolecular Science, Toho University, Japan.

Background: Gene manipulation by chemical agent is a suitable method for studying the functional relation between the gene and the protein. The photo-reactive chemical agents are especially useful for biological applications because we can activate their chemical reaction to the gene in vivo. This advantage enables us to perform various conditional experiments for gene manipulation. Here we report the two examples of experimental systems in zebrafish by utilizing an ultraviolet illumination-responsible DNA cross-linking agent 4, 5’, 8-trimethylpsoralen (TMP) for efficient mutagenesis and gene cloning, and by a caging agent 6-bromo-4-diazomethyl-7-hydroxycoumarin (Bhc-diazo) for mRNA-caging which can lead photo-mediated induction of translation from uncaged mRNA by ultraviolet illumination. 

Methods: 1) TMP mutagenesis: Fresh sperm from wild-type zebrafish are incubated with TMP solution followed by UV irradiation to form crosslink between interstrand DNA chains. The treated sperm are fertilized in vitro with the wild-type eggs to generate F1 fishes heterozygous for the mutagenized genome (+/m). After following standard two-generation crosses, embryos homozygous for the mutagenized genome (m/m) are isolated. Since crosslink of TMP in DNA has been known to frequently generate small deletions in DNA chain in process of DNA repair, the genome from established mutant strain are subjected to whole-genome subtraction cloning approach between the genome from wild-type (Reference; Ando and Mishina, Neurosci. Lett. 1998). Methods: 2) mRNA which is synthesized in vitro and the powder of Bhc-diazo are solved in dimethyl sulfoxide (DMSO) independently. They are mixed and incubated for an hour at room temperature to form Bhc-caged mRNA. After column chromatography for removal of unbound Bhc-diazo, caged-mRNA are precipitated with isopropyl alcohol. After rinse with 70% ethanol, pellet of caged-mRNA are injected to one-cell stage of zebrafish embryos. At 3 through 12 hours post-fertilization, the injected embryos are spot-illuminated by UV light (365 nm, diameter of spot illumination; 4 through 70 m) to targeted region in the brain for uncaging. 3 hours after uncaging, translated green fluorescent protein (GFP) reporter can be detected restrictively at the illuminated portion. All procedures for caging experiment should be performed in UV-free room (References; Ando et al., Nat. Genet. 2001; Ando and Okamoto, Methods Cell. Sci. 2003).

Results: 1) We isolated no tectal neuron (ntn) mutant by TMP mutagenesis. ntn mutant showed defects in tectal neuropil formation and small eyes. As its mutation is expected to be a small deletion, mutated genome was applied to the whole-genome subtraction cloning method, the representational difference analysis (RDA). Isolated cDNA fragment contained a ntn-specific deleted region and it was appeared to be a 143 bp-deletion in the cct3 gene, which encodes the  subunit of chaperonin containing TCP-1 (CCT). The phenocopy assay using antisense-morpholino oligonucleotide (AMO) knockdown, and the rescue experiment by injecting cct3 mRNA confirmed that ntn is a cct3 mutant (Matsuda and Mishina, Development 2004).

Results: 2) In order to study the function of transcription factors for brain development, we overexpressed the Engrailed2a (Eng2a) protein in the head by mRNA-uncaging technology. The uncaged embryos showed a severe reduction in the size of the eye and enhanced development of the midbrain at the expense of the forebrain. Our results show that Eng2a protects the cells from the fate of the telencephalon or the diencephalon and it results in the occupation of the forebrain by the midbrain (Ando et al., Nat Genet. 2001).

Conclusion: 1. TMP mutagenesis is a efficient and cloning-directed approach for study the biological function in respect to the gene function. 

2. mRNA caging technology by Bhc-diazo is a powerful conditional induction system for the translation of the gene.

3. Since many zebrafish genes have homologous functions to their authologs in higher vertebrates, combinational application of TMP mutagenesis (Gene knockout) and Bhc-caged mRNA technology (Conditional gene overexpression) may contribute not only to the developmental biology but also to the human gene therapy.
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Cellular Pharmacokinetics of Quinolones Revisited : Role of the MDR Efflux Pumps Expressed in Macrophages.
J.M. MICHOT, M. HEREMANS, F. VAN BAMBEKE, M.P. MINGEOT-LECLERCQ and  P.M. TULKENS.
Unité de Pharmacologie cellulaire et moléculaire, Université catholique de Louvain, Brussels – Belgium.

Background : Efflux pumps can modulate the cellular pharmacokinetics of drugs in general, and of antibiotics in particular, which may have deleterious effects on their activity against intracellular infections.  In this respect, we recently showed that ciprofloxacin is substrate for an efflux pump with MRP (Multidrug Resistance Protein)-like properties in J774 mouse macrophages (AAC 48: 2673-82).  In the present work, we have compared the cellular pharmacokinetics of CIP to that of MXF and examined its modulation by active efflux pumps. 

Methods : Quinolones were assayed by fluorimetric assay, and their cell-associated concentration was calculated by reference to the cell protein content. 

Results :  Both quinolones entered J774 macrophages at a similar rate but reached different accumulation levels ranging from 3 (CIP) to 15-fold (MXF). Inhibitors of MRP (probenecid, MK 571) markedly increased CIP accumulation (~ 450 %), but did not influence that of MXF. Accordingly, probenecid notably slowed down the efflux of CIP only.  Heating of the cells to 56°C prior incubation brought the accumulation of both drugs to a similarly high value (15 to 20-fold). In cells incubated at 4°C, MXF accumulation remained high while that of CIP was drastically reduced. 

Conclusions: quinolone level of accumulation markedly differs in J774 macrophages, which may be a consequence of (a) their capacity to interact and/or cross the membrane, as suggested by accumulation data at 4°C or (b) their differential recognition by MRP efflux pumps, as suggested by the variable effect of inhibitors and the influence of cell heating (as a mean to denature proteins). These data may enlighten structure-pharmacokinetics relationships for quinolones.
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Dosing The Magic Bullets Against Intracellular Bacteria : Lessons From a Comparison between Beta-Lactams And Quinolones Against L. monocytogenes and S. aureus.
M. BARCIA-MACAY, S. LEMAIRE, S. CARRYN, F. VAN BAMBEKE, M.P. MINGEOT-LECLERCQ and P.M. TULKENS
Unité de Pharmacologie cellulaire et moléculaire, Université catholique de Louvain, Brussels – Belgium.

Background : Ehrlich’ s principle of chemotherapy points to the necessity for an antibiotic to reach its target.  This becomes still most critical when dealing with intracellular infections.  We have thus examined the pharmacodynamic properties of a beta-lactam and a quinolone against the extracellular and intracellular forms (THP-1 human macrophages) of an infection by L. monocytogenes (L.m.; cytosol) and S. aureus (S.a.; phagolysosomes).  Data are discussed in the context of the drug accumulation levels.

Methods :  THP-1 cells were infected with L.m or opsonized S.a., and exposed to antibiotics for up to 24 h. Experiments in broth were run in parallel.  Activity was expressed as change in CFU number/ml (broth) or /mg cell protein.  MXF and AMP were assayed by fluorimetry, and OXA, by microbiological assay.

Results :  The table shows the drug concentrations (in multiples of MIC) necessary to reach a static or cidal (-2 log) effect.  Against L.m., AMP is more active intracellularly than in broth, even though its cell accumulation is ~1, whereas MXF, which accumulates 8-fold, is only as active as in broth.  Against S.a., OXA and MXF are less active intracellularly than in broth.  

Conclusions: Intracellular activity cannot be predicted on the simple basis of MIC and drug accumulation, probably due to the unpredictable influence of cell environment on antibiotic activity or bacterial responsiveness.  Both beta-lactam and quinolone may prove useful for intracellular infections, provided sufficiently high concentrations are used.
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Comparative bioavailability of two oral presentations of cefixime in healthy volunteers.
SLANINKA-MICESKA M, LABACHEVSKI N, ZAFIROV D, JAKOVSKI K, KOSTOVA E, JOVANOSKA E
Department of Preclinical and Clinical Pharmacology and Toxicology, Medical Faculty, Skopje, Republic of Macedonia.

Background: The study was performed to evaluate the pharmacokinetic characteristics and bioavailability profile of cefixime, comparing an ALKALOID - Skopje tablets containing 400 mg cefixime with a reference formulation of 400 mg (Klinge Pharma) by the use of a single - blind, single dose, randomized, balanced, two - way crossover study in healthy volunteers with a wash - out period of one week between study periods. Methods: Twenty-four male healthy volunteers, aged 20-50 years, non-smokers, were included into the study.The volunteers were randomly assigned to receive either of the compared cefixime formulations in a single dose of 400 mg at 8 AM at the day of investigation with 150 ml water. Initial blood sample (0.0h) as well as further samples were taken at 0.5h,1.0h,1.5h,2h,2.5h,3.0h,4.0h,5.0h,6.0h, 8.0h,10.0h,12.0h and 24.0 hours after the administration of one of both drugs. After 7 days the other drug was administered and blood samples were taken by the same schedule.The cefixime serum concentrations were determined by HPLC, using UV detector. According to the obtained serum concentrations/time data of cefixime, the area under the curve of the serum concentrations (AUCo-t and AUCo-( ) has been calculated, as well as the maximum serum concentrations (Cmax) and the time of reaching the maximum serum concentrations (Tmax).The statistical analysis was made by analysis of variance,Students' t-test and Hauck T-test using  the commercial pharmacokinetic program PHARM/PCS.


Conclusion: By the use of  Hauck “t” test equivalence hypothesis for the tested preparations was accepted regarding  two parameters – AUC and Cmax. 
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Real Time RT-PCR: A method for the assessment of immun-response on mRNA level. A case study on fosfomycin.
JOKHADAR C1,2, JILMA B1, STEINER I1, MÜLLER M1, WAGNER O3, MARSIK C1,3
1Department of Clinical Pharmacology, Division of Clinical Pharmacokinetics, 2Institute of Pharmacology, 3Institute of Medical and Chemical Laboratory Diagnostics; all Medical University of Vienna, Vienna, Austria.

Background: An established in-vitro endotoxin model was used to elicit an inflammatory reaction in human leukocytes. This model offers a unique means to study mechanisms of inflammation and immune response. In addition, it allows for the study of inflammatory mediators, cell activation and the time course of the regulation of cytokines to endotoxin on mRNA level. In the present study we explored the immuno-modulatory effects of fosfomycin, a broad spectrum antimicrobial agent frequently used in septic patients. Methods: Whole blood from eight healthy volunteers was incubated with 50 pg/ml endotoxin and 100 µg/ml of fosfomycin or physiological sodium chlorite for a period of four hours. Total cellular RNA from whole human blood was extracted using the QIAmp RNA Mini Kits. For mRNA quantification the TaqMan Human Cytokine Card, a research tool for profiling human cytokine gene expression using the comparative CT method of relative quantification. Real time RT-PCR was performed on an Abi Prism 7700. Results: Endotoxin incubation of human leukocytes increased tumor necrosis factor alpha (TNF-alpha) and interleukin-1 alpha (IL-1 alpha) mRNA levels up to several thousand fold. mRNA levels of interleukin-10 (IL-10) and M-CSF were enhanced by 500-1000 fold compared to baseline. However, addition of fosfomycin at therapeutically relevant plasma concentrations reduced TNF-alpha, IL-1 alpha and IL-10 cytokine expression by 30-50% after four hours. Expression of other cytokines was less pronounced (p>0.05). Levels of mRNA for IL-3, IL-5, IL-12p40, IL-13, IL-17, G-CSF and GM-CSF were not significantly affected by endotoxin and fosfomycin incubation. Conclusion: Fosfomycin extensively decreased expression of pro-inflammatory cytokines in human leukocytes in vitro. The broad anti-microbial coverage of fosfomycin and its immuno-suppressive effects could be clinically useful, particularly in patients with known overwhelming immune response to bacterial pathogens.
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The Blood-Brain Barrier in Acute and Chronic Hypertension.
JOHANSSON BB
Exp. Brain Research, Wallenberg Neuroscience Center, Lund University, Sweden.

The blood-brain barrier (BBB) is a dynamic interface between blood and brain that restricts the entry of many plasma constituents while allowing substances that are essential for brain metabolism and function to enter the brain via complex carrier and receptor mediated transport mechanisms, which also regulate the brain to blood efflux of metabolites and neuro-modulators. In the 19th century neurological symptoms associated with acute elevation of the arterial blood pressure in the absence of cerebral hemorrhage were thought to occur only in the presence of uremia (Bright 1836). Traube (1871) suggested that fluid was expressed from the cerebral capillaries into the brain substances as a combined result of the arterial pressure and hydremia. Pal (1905) suggested that the symptoms might be a consequence of the high pressure, a view supported by Volhard and Fahr (1914). Since the report by Oppenheimer and Fishberg (1928) the syndrome is generally referred to as hypertensive encephalopathy, fortunately today no longer a common syndrome. However, transient alterations of the BBB in acute hypertension are probably more common than recognized. The blood pressure level plays a decisive role for the brain edema development in trauma and other situations with a disturbed BBB. BBB opening can be obtained by injection of vasoactive drugs, compression of the thoracic aorta or by local intravascular increase during carotid injections under high pressure. The vascular tone, abruptness of the pressure increase and the drug used all play a role for the level at which this occur. In chronic hypertension the arterial smooth muscles respond to the enhanced work by an increased media thickness. The altered vascular geometry increases the vascular resistance and enables the vessels to tolerate higher intraluminal pressure while at the same time increasing the risk of cerebral ischemia distal to the occlusion and thus risk for cerebral ischemia during blood pressure drops. With time, hypertensive vascular degenerative changes develop, and experimental data indicate that plasma leakage and focal brain edema are early events. The lesions are typically multifocal with marked fibrinoid necrosis alternating with apparently normal cerebral arterial segments suggesting an uneven stress on the vasculature. The possible role of such changes for the development of vascular brain dementia will be briefly discussed.
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Susceptible Escherichia coli Isolates Are More Virulent Than Multidrug-Resistant Isolates: An Experimental Study.
A. Antonopoulou, C. Panagou, D. Plachouras, F. Baziaka, T. Tsaganos, E. J. Giamarellos-Bourboulis.
4th Department of Internal Medicine, Athens Medical School, Greece.

Background It has been shown that susceptible Pseudomonas aeruginosa isolates trigger monocytes to elicit higher levels of pro-inflammatory cytokines than multidrug-resistant (MDR) isolates, a finding correlated to survival in induced experimental sepsis (Giamarellos-Bourboulis et al. Clin Exp Immunol 2004, 135: 240). An experimental study was undertaken to identify similar differences in virulence between susceptible and MDR E. coli.

Methods Acute pyelonephritis was induced in 36 rabbits after ligation of the right pelvo-ureteral junction and inoculation of 1x108 cfu/kg in the renal pelvis. Six isolates were studied; each inoculated in six rabbits. Three isolates were susceptible and three MDR to antimicrobials; all were genetically distinct by PFGE. MDR isolates were resistant to ampicillin, cefauroxime, amikacin, ciprofloxacin and co-trimoxazole. Survival was recorded and analyzed by Kaplan-Meier. Mononuclear cells were isolated after centrifugation of heparinized whole blood over Ficoll. After incubation for one hour with RPMI supplemented with 10% FCS and 2mM of glutamine, monocytes were separated after removal of non-adherent cells. Following trypsinization, they were incubated for 18 hours with RPMI enriched by 10% FCS and 2mM of glutamine. Release of tumor necrosis factor (TNFα) alpha from monocytes was estimated in supernatants by a bioassay on L929 fibrosarcoma cell line.

Results Mean +/- SE survival after infection with the susceptible isolates was 4.67 +/- 1.41 days; survival after infection with the MDR isolates was 12.17 +/- 2.14 days (p: 0.0096). Ex vivo release of TNFα from monocytes isolated two hours after infection by the susceptible isolates was 61.0 +/- 27.7 pg/104 cells; respective value derived from monocytes isolates after infection by the MDR isolates was 22.4 +/- 16.5 pg/104 cells.

Conclusions Susceptible isolates of E. coli are more virulent than MDR isolates since their inoculation in an experimental model of pyelonephritis is accompanied by shorter survival compared to infection by MDR isolates. This phenomenon might be attributed to their effect on host’s monocytes.
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Treatment of Experimental Meningitis by Multidrug-Resistant Pseudomonas aeruginosa with Imipenem: Benefits From The Co-administration of Dexamethazone?
K. Papapetrou1, G. Laoutaris2, E. J. Giamarellos-Bourboulis2, T. Tsaganos2, f. baziaka2, D. Sakas2, H. Giamarellou
1Department of Neurosurgery & 24th Department of Internal Medicine, Athens Medical School, Greece.

Background Meningitis by multidrug-resistant (MDR) isolates is a common problem in neurosurgical wards. The present study focused on the application of imipenem (IM) for the therapy of experimental meningitis by MDR P.aeruginosa and to any probable benefit by the co-administration of dexamathazone (DX). 

Methods A total of 1 x 108 cfu/kg of one MDR isolate susceptible to IM (MIC: 4mg/l) was inoculated in the cisterna magna of 40 rabbits assigned to four groups of 10 animals each group: A controls; B administered 1mg/kg of DX intravenously three hours after bacterial challenge; C administered 50mg/kg of IM intravenously three hours after bacterial challenge; and D administered intravenously both DX and IM three hours after bacterial challenge. Six hours after bacterial challenge cerebrospinal fluid (CSF) was drawn for neutrophil cell counting, quantitative culture and estimation of tumor necrosis factor (TNFα) alpha. Animals were then sacrificed for quantitative culture and TNFα estimation of frontal lobe and of cerebellar lobe. TNFα was assessed by a bioassay on L929 fibrosarcoma cell line. 

Results Median values of the estimated parameters six hours after bacterial challenge are given in the following table:


Conclusions IM is successful for the management of experimental meningitis by MDR P.aeruginosa as evidenced by decrease of neutrophil and bacterial counts of the CSF and of tissue bacterial counts. Co-administration of DX attenuates inflammation as indexed by further decrease of CSF neutrophil counts and of TNFα in both CSF and tissues.
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Th1/Th2 cytokine balance: in what way pregnancy is similar to cancer?
JACEK R. WILCZYNSKI1
Polish Mother’s Health Center Research Institute, Lodz, Poland.

Background: regarding activity of cytokines normal pregnancy is commonly recognized as “Th2-phenomenon”. The behaviour of throphoblast in pregnancy is similar in some aspects to invasion of cancer and the progression of neoplastic disease seems to be also Th2-dependent proccess. Disturbances of Th1/Th2 cytokine balance favouring Th1 activity belong to the pathological picture of reccurent spontaneous abortions (RSA) as well as pre-eclampsia (PE). From another point of view restoration of proper Th1 activity in cancer patients is proposed way of the therapeutic approach. Methods: this review is based on personal experience of the author in immunology of normal pregnancy, immunopathology of RSA and PE, and also on analysis of  articles devoted to cytokine imbalance in cancer published between 2000 – 2004 and chosen from PubMed Library. Results: mechanisms of fetal maintenance inside uterus in physiological pregnancy are presented and compared to mechanisms allowing and promoting cancer growth. Then the proofs for Th1/Th2 imbalance in RSA and PE patients are presented. Finally techniques of immunotherapy developed for  pregnant women and cancer patients are briefly disscussed. Conclusion: disturbances of Th1/Th2 cytokine activity seem to play important pathogenetical role in pregnancy and cancer. Understanding of them may help to develop  successful therapy.
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Protection of Inner Ear Sensory Hair Cells from Aminoglycoside Toxicity by Serofendic Acid.
NAKAGAWA T1, KITA T1, KIM TS1, IWAI K1, TAKEBAYASHI S1, HIGASHI T1, AKAIKE A2, ITO J1
1Kyoto University Graduate School of Medicine and 2Graduate School of Pharmaceutical Science, Kyoto, Japan.

Background: Aminoglycoside antibiotic (AG) is one of most frequently used antiinfectives for its broadband effects and cost-effectiveness. Streptomycin is still in the position of the first choice for the treatment of tuberculosis. Ototoxicity is included in dose-limiting factors for the use of AG. Therefore, protection of inner ears from AG toxicity has been a critical issue. Previous studies have revealed involvement of apoptosis and reactive radical species in mechanisms of AG-induced cell death in the inner ear. Serofendic acid (SFA) is a newly found neuroprotective agent, which shows the ability to protect primary cortical neurons from apoptosis.  In this study, we examined the potential of SFA for protection of cochlear hair cells from aminoglycoside toxicity using organ culture systems.
Methods: Organotypic cochleae cultures of P3 mice were treated with 0.6 mM neomycin alone or in the presence of SFA (1, 10 or 100 µM) or Z-VAD-FMK (100 µM), a general caspase-inhibitor, for 72 hours. The cultured cochleae were fixed with 4% paraformaldehyde and provided for histological analysis. The numbers of sensory hair cells were quantitatively analyzed.

Results: Neomycin treatment caused the massive loss of hair cells from the base to the apex of cochleae. Supplement of SFA significantly increased numbers of residual hair cells in a dose-dependent manner. SFA exhibited higher protective effects than Z-VAD-FMK at the same concentration.
Conclusion: SFA has a high potential to protect cochlear hair cells from AG toxicity.
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Determination of the Extent of the Protein Binding of Antibiotics by Means of Automated Continuous Ultrafiltration.
HEINZE A, HOLZGRABE U
Institute of Pharmacy and Food Chemistry, University of Wuerzburg, Germany.

Background: The protein binding of drugs is an important pharmacokinetic parameter and the determination is often time-consuming. Thus, it is necessary to have a fast method which is close to in vivo conditions. 

Method: The automated continuous ultrafiltration fulfils both requirements. It produces data of the protein binding over a wide range of drug concentration by one single experiment because a solution of a drug with a defined concentration is pumped continuously through a self-constructed ultrafiltration cell. In the middle of the cell an ultrafiltration membrane is put to retain the injected protein. Measuring the absorbance of the ultrafiltrate over the time course of the experiments gives the titration curves. From the curves taken in absence and presence of the protein the extent of protein binding can be calculated. 

Results: An automated measuring system was established and optimized and the extent of the protein binding of several antibiotics including fluoroquinolones, macrolides, ketolides and oxazolidinones was determined using bovine serum albumin.

Conclusions: 1) The extents of the protein binding found are in accordance to literature data. 2) Therefore the automated continuous ultrafiltration presents a fast and reliable method for the determination of the extent of protein binding of drugs.
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Surface Coating effectes on Nanoparticles of biodegradable polymers to Cross the Blood Brain Barrier.
CHEN L, YU Q, FENG S S
Chemotherapeutic Laboratory, National University of Singapore, Singapore.

Background: The blood brain barrier (BBB) plays necessary physiological function to protect brain from harmful chemicals and helps maintain a homeostatic environment for a healthy and efficient brain. The BBB, however, constitutes a main obstacle for treatment of brain diseases. This work proposes to use nanoparticles of biodegradable polymers with coatings of various emulsifiers to deliver therapeutic agents such as paclitaxel to cross the BBB. 

Methods: Paclitaxel loaded poly(D,L-lactide-co-gludolide) (PLGA) nanoparticles were prepared by a modified single emulsion solvent extraction/evaporation method. Tween 80, poloxamer 188 , and poloxamer 407 were employed as surface coating materials. Particle size and size distribution were measured by laser light scattering. Surface charge was measured by zeta-potential analyzer. The morphology of the particles was investigated by scanning electrical microscopy (SEM) and atomic force microscopy (AFM). Madin-Darby canine kidney (MDCK) cell lne was used to simulate the BBB. Effects of  coating materials on the in vitro uptake of fluorescent nanoparticles were investigated by confocal laser scanning microspcopy (CLSM). 

Results:


                         SEM picture of paclitaxel               Confocal laser scanning
                    loaded PLGA nanoparticles                microscopy image Of
                                                                            fluorescence labeled nano-

                                                                              particles Incubated with

                                                                                       MDCK cells.
Conclusions: (1) It is feasible for nanoparticles of biodegradable polymers to bring therapeutic agents to cross the BBB. (2) Particle size and surface properties of the nanoparticles play key roles.


	663
Lipid A Stimulates IL-2 Rα Expression and a PI3-K-sensitive Intracellular Calcium Increase in Human T Cells.
Eileen Jea Chien, Tai-Yu Huang, Li-Ming Lu and Tzu-Pei Yeh
Department of Physiology, School of Medicine, National Yang-Ming University, Taipei, Taiwan, Republic of China.

The increases of intracellular free calcium concentration ([Ca2+]i) and protein kinase C (PKC) activity are the two major mitogenic signals in T cells.  Lipid A (LA) is reported in substitution of phosphatidylserine to activate PKC and stimulating [Ca2+]i elevation.  In fact, LA does not as expecting to proliferate T cells.  Thus, the aim of this study was to define the incompetency of LA on two major mitogenic signals in T cells.  Our results indicated that (1) LA stimulated IL-2Rα mRNA and CD25 expression, probably via PKC activation; (2) LA stimulated an elevation of [Ca2+]i, but it was inhibited by the protein tyrosine kinase inhibitor, genistein or PI3-K inhibitors, wortmannin and LY 294002; (3) LA did not stimulate CD40L expression and nor the combination it with phorbol ester, PMA on proliferating T cells.  Together, the results indicated the incompetency of LA on T cell proliferation was due to not capable inducing CD40L expression by PI3-K-mediated [Ca2+]i increases.

	664
T Cell Signalling by Phytohemagglutinin (PHA) and Bacterial Lipopolysaccharide (LPS).
Eileen Jea Chien, Tai-Yu Huang, Chau-Heng Chien and Li-Ming Lu
Department of Physiology, School of Medicine, National Yang-Ming University, Taipei, Taiwan, Republic of China.

The increase of intracellular free calcium concentration ([Ca2+]i) and protein kinase C (PKC) activity are two major early mitogenic signals to initiate proliferation of human  T cells.  However, a rapid change in intracellular pH (pHi), acidification or alkalinization, is also associated after those two signals during the activation.  In our study, the fluorescent dyes, Fura-2 and BCECF were used respectively to study [Ca2+]i and pHi changes by LPS and PHA in human T cells.  PKC activity was determined by protein kinase assay and cell proliferation was estimated from the incorporation of [3H]-thymidine.  The results indicated that 1) Both LPS and PHA significantly stimulated PKC activity and cytoplasmic alkalinization; 2) The results of alkalinization was PKC-dependent and Ca2+-independent; 3) In PKC down-regulated T cells, PHA induced acidification was dependent on Ca2+ influx; 4) LPS stimulated IL-2 R expression but not IL-2 and IL-4 secretion; 5) LPS did not affect the level of [Ca2+]i and [3H]-thymidine incorporation into T cells, whereas, PHA did.  However, the combination of calcium ionophore A23187 with LPS significantly stimulated the [3H]-thymidine incorporation into T cells.  Thus, the results demonstrated that LPS failed to proliferate the T cells probably by missing the machinery to stimulate the mitogenic signal on [Ca2+]i elevation.
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Fluoroquinolones Increase the cytosolic calcium concentration in mouse Pancreatic B-cells.
C. Kriete, I. Rustenbeck
Institute of Pharmacology and Toxicology, Technical University of Braunschweig, Braunschweig, Germany.
The clinical use of fluoroquinolones is limited by several side effects, among them the occurrence of hypoglycaemias. While part of these hypoglycaemias can be explained by pharmacokinetic interactions, a direct insulinotropic effect of the fluoroquinolones is likely to play a role. In fact, a moderate insulinotropic effect was shown in static incubations, and lomefloxacin was shown to inhibit KATP channel activity. To characterize the mechanism of the insulinotropic effect the cytosolic calcium concentration ((Ca2+(i) in B-cells from normal mouse islets was measured by use of the ratiometric fluorescent indicator Fura 2. Ciprofloxacin, levofloxacin and lomefloxacin at a maximal therapeutic concentration induced a prompt, sustained increase in the Fura fluorescence ratio in the presence of 10 mM glucose. This increase was quickly reversible after removal of the compound from the perifusion medium. These compounds also increased (Ca2+(i in the presence of a non-stimulatory glucose concentration (3 mM). However, there was a clear difference between the (Ca2+(i increase at 10 and at 3 mM glucose in that the increase in the presence of 10 mM glucose could be largely antagonized by D600, a blocker of L-type Ca2+ channels, whereas the smaller increase by 3 mM was little affected by D600. A major problem with the interpretation of these observations was the endogenous fluorescence of the fluoroquinolones. When dissolved in physiological media, the fluorescence excitation and emission spectra overlapped with that of Fura 2. Control experiments using B-cells which had not been loaded with Fura 2 showed that the fluoroquinolones caused a moderate increase in the fluorescence ratio, but this increase was not susceptible to D600. Thus it can be concluded that in the presence of 10 mM glucose the fluoroquinolone-induced increase of the Fura fluorescence ratio represents mainly an increase in (Ca2+(i which is due to an influx of Ca2+ from the extracellular space. Such a mechanism is likely to elicit the exocytosis of insulin secretory granules.
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Shooting accurately at a moving target.  Neuraminidase inhibitors as Magic Bullets to control influenza.
Graeme Laver
Barton Highway, Murrumbateman NSW , Australia.

Two glycoprotein  "spikes " protrude from the surface of the influenza virus particle.  These are the hemagglutinin and the neuraminidase  ( also called sialidase ) , which  represent attractive targets  for Magic Bullets to disable the virus and control influenza infections.  

The hemagglutinin is required for the virus to infect cells   It allows the virus to bind to sialic acid receptors on host cells, and then facilitates fusion of host cell and virus membranes, allowing the RNA of the virus to enter the cell and initiate the replication process   The neuraminidase cleaves sialic acid from receptors for newly formed virus particles allowing these to escape from the site of infection and spread to other cells in the body.   The hemagglutinin and neuraminidase possess antibody binding sites  ( epitopes ) which bind antibodies that neutralize virus infectivity.         These epitopes consist of 15 or 16 amino acids, but single amino acid sequence changes in an epitope can completely abolish binding of the antibody which recognizes that particular epitope..       This continual antigenic variation in the surface glycoproteins  means that  influenza is a moving target as far as antibodies are concerned.   There are no Magic Bullets there.. It is why vaccination against influenza is relatively ineffective.

So far, no effective  antiviral drugs which target the hemaggluinin have been developed.  The neuraminidase , however,  is another matter

The crystal structure of influenza virus neuraminidase revealed a catalytic site which is totally conserved among all flu strains.   This allowed the rational design of  "plug drugs"  which bound in the catalytic site, so inhibiting the enzyme, and  preventing the release and spread of the virus in the body.    They were, in fact, acting as precisely targeted Magic Bullets for controlling influenza, no matter what  the  infecting strain.

Two of these Magic Bullets, Relenza, a sugar derivative and Tamiflu, a carbocyclic compound , are now approved for use world-wide.    . 

Relenza is not orally bioavailable.  It is a powder which is puffed directly into the lungs,  the site of virus replication..   Tamiflu is administered as an orally bioavailable esterified  pro-drug which is swallowed as a pill, or as a suspension for children, de-esterified in the liver and  then secreted into the respiratory tract, where it inhibits virus replication..

Both these drugs show virtually no side-effects. They  are effective if taken before infection  ( prophylactically ) or immediately  the first symptoms are experienced.  They are specific for the influenza virus and have no effect on  other viruses, bacteria or parasites which  possess  their own neuraminidases.     

Recently, a lethal  avian Type A influenza virus, subtype H5N1 , spread in South East Asia killing millions of chickens.

Thirty four people were also infected, and of these 23 died.  This is  an extraordinarily high mortality rate. Possibly the victims, which were in Vietnam and Thailand, did not have access to the neuraminidase inhibitors.       This deadly avian influenza virus, which transmitted from chickens to people,  has not yet learned to transmit from person to person.   Imagine what would happen if this bird flu virus suddenly acquired the ability to spread in the human population and kill people as effectively as it kills chickens !

There would be no vaccine, as this could take months to develop, and anti-viral drugs would be the only defence the world would have.   Of these, the Magic Bullets, Relenza and Tamiflu are the drugs of choice, but these would be in woefully short supply.  Fortunately,  Governments of some countries are now stockpiling these drugs in case of an emergency.

A strategy will  now  be described in which Relenza and Tamiflu can be  used in a way which some might find to be a preferable alternative to the present annual vaccination against influenza.

For those who do not take the annual influenza vaccine, or who experience vaccine failure., briefly, the strategy could be:-

  1.   Keep stocks of Relenza or Tamiflu at hand.

  2.   As soon as flu symptoms become apparent, and these are easy to recognize, then take the treatment      

        course of either  Relenza or Tamiflu.

  3.   This should result in mild disease of short duration

  4.   Those who adopt this strategy should then  be solidly  immune to the infecting virus for the rest of the      

        season, and possibly for the next, depending on how much antigenic variation the virus undergoes in the    

        meantime.
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Chloroquine Resistant P. Falciparum Local Strain in Taiz Governorate Republic Of Yemen.
1HUSSIEN OMER ALKADI AND MOHAMED T. AL-MAKTARI
1Pharmacology & Therapuetics and Medical Parasitology Departments  

Faculty of Medicine and Health Sciences.
One of the most serious proplems facing the future of successful chemotheraprophylaxis and chemotherapy of falciparum malaria is the emergence of chloroquine P. falciparum resistant. In Yemen about 12 million (60%) live in malarious areas. The estimated number of malaria cases was 3 million in the 2001 year, out of which more 90% were due to P. Falciparum.Malaria was estimated to cause 10% deaths of children and 12.5% school absentism.

Malaria is a major public health problem in Taiz Governorate. This study was done in 2003. A cross-sectional malariometric parasitic survey 447 Yemeni pupils were enrolled in this study from two selected districts (Hethran and Al-mafatch) representing  Taiz Governorate. Duplicate thin and thick blood smears were prepared, stained with Gimsa’s stain and examined microscopically. Out of 447 examined slides, 83 (19%) were found to be P. Falciparum positive. Chloroquine was given in a total dose of  25mg/kg. Assesment of P. Falciparum response to chloroquine by in vivo 7 days (WHO-standard field test) study revealed that 16%  were resistant cases in Taiz Governorate. By districts wise distribution, the highest percentage was recorded in Hethran district (27.8%), while the lowest (10%) was recorded in aL-mafatch district. The majority of resistance cases were R1 late level (48%).
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From Biomimetic Syntheses to Medicinal Chemistry: Vinblastine and Iboga Alkaloid Congeners.

KUEHNE, ME
University of Vermont, Burlington, VT,USA.

Synthetic studies, initially based on the biogenetic origin of indole alkaloids and resulting in total syntheses of catharanthine and vindoline, were subsequently modified to provide alternatives for the practical generation of the anti-cancer alkaloid vinblastine (VLB) and for iboga alkaloids with anti-addiction, anti-AIDS and anti-leishmaniasis activities.

Over 70 congeners of VLB, with variations primarily in the carbomethoxyvelbanamine (top)

half of the binary alkaloids allowed some structure/activity definition and resulted, for instance, in congeners with 1000 X the L-1210 cytotoxicity of VLB. It was also possible to generate isolable non-cytotoxic atropisomers of these compounds, which could be thermally inverted to their cytotoxic isomers. Structural variations provided a measure for bringing this energy barrier to a range of potential use for novel pro-drugs in clinical applications.


This chemistry was extended to the generation of 18-methoxycoronaridine by a key  sigmatropic rearrangement to provide iboga alkaloid congeners with good activity (above) and exceptional lack of undesired side effects in preclinical studies.
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Efficient Inhibition of Inflammatory Disease and Cancer by Atelocollagen-mediated siRNA Delivery.
OCHIYA T
Section for Studies on Metastasis, National Cancer Center Research Institute, Tokyo, Japan.

Background: Silencing gene expression by small interfering RNAs (siRNAs) is rapidly becoming a powerful tool for the genetic analysis of mammalian cells and therapeutics. 　　However, the rapid degradation of siRNA and the limited duration of its action call for an efficient delivery technology. Accordingly, we will report here that Atelocollagen complexed with siRNA is resistant to nucleases and is efficiently transduced into cells, thereby allowing long-term and efficient gene silencing.

Methods: Atelocollagen is a decomposition product of type I collagen derived from the dermis of cattle with a molecular weight of 300 kDa. It is a rod-like molecule with a length and diameter of 300 and 1.5 nm, respectively. Atelocollagen, which is positively charged interacts with the negatively charged siRNA duplex to form an siRNA/Atelocollagen complex, a nanosize particle with a diameter of 100-300 nm. The siRNA/Atelocollagen complexes can be injected locally for tissue-targeting or systemically. 
Results: 1) Site-specific in vivo administration of an anti-luciferase siRNA/Atelocollagen complex reduced luciferase expression in a xenografted tumor. 2) Atelocollagen-mediated transfer of siRNA targeted FGF-4 showed efficient inhibition of tumor growth in an orthotopic xenograft model of a human non-seminomatous germ cell tumor. 3) Atelocollagen-formulated antisense ODN targeted against the intercellular adhesion molecule-1 (ICAM-1) mRNA was effectively inhibited an allergic dermatitis model in mice. 4) Atelocollagen/siRNA complex against HBV resulted inhibition of viral replication in mice.
Conclusion: Our gene delivery method using an Atelocollagen implant should permit safe and efficient siRNA-mediated gene silencing in therapeutic applications.
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Double-conditioning Regimen Consisting of High-dose Thiotepa and Melphalan with Stem Cell Rescue for the Treatment of Pediatric Solid Tumors.
HARA J, TOKIMASA S, KUBOTA K, FUJISAKI H, HASHII Y, OSUGI Y, OHTA H
Department of Developmental Medicine (Pediatrics), Osaka University Graduate School of Medicine, Japan.

Background: Development of high-dose chemotherapy regimens with stem cell rescue is required to overcome chemotherapy-resistant pediatric solid tumors. Methods: To administer a maximum dose of thiotepa and melphalan safely, a double-conditioning regimen (DCR) with a single grafting (autologous bone marrow and/or peripheral blood stem cells), two cycles of administration of a combination of these drugs with a 1-week interval was attempted. A dose-escalating study was performed in 20 patients with advanced or chemotherapy-resistant tumors. After the determination of the maximum tolerated doses MTDs, DCR at this dose-setting was attempted in further 34 patients with high-risk for relapse or relapsed solid tumors (9 PNET/medulloblastomas (MB), 5 intracranial non-germinomatous germ cell tumors (GCT), 4 hepatoblastomas (HB), 4 rhabdomyosarcomas (RMS), 2 mediastinal GCTs, 2 neuroblastomas (NB) and 8 others). Results: According to the results of the dose-escalating study, the MTDs of thiotepa and melphalan for children aged 2 years old or older were determined to be 800-1000 mg/m2 and 280 mg/m2, respectively. Mucositis was the dose-limiting toxicity. In the subsequent study, among 23 patients with measurable diseases, 6 patients gained CR or PR and PD was observed in 3 patients. In the remaining 14 patients, tumors displayed SD. Excluding patients with PD, the median PFS was 16 mo after DCR (4-70 mo) and 13 of 20 patients are alive without disease progression. Among 11 patients who received DCR in CR, 2 patients relapsed at 7 and 12 mo after DCR and 9 patients are alive with NED (median 18 mo: 7 - 84 mo). Major toxicity was mucositis and grade III or IV non-hematological toxicity other than mucositis was not observed. Altogether with the dose-escalating study, 8 of 10 PNET/MBs, 3 of 5 intracranial non-germinomatous GCTs, 7 of 8 HBs, 5of 9 RMSs and 4 of 5 NBs are alive without disease progression. Conclusion: This novel conditioning regimen allowed us to safely increase the dose intensity to nearly the maximum for each drug. This DCR displayed excellent effects against PNET/MB, intracranial non-germinomatous GCT, HB, RMS and NB. Based on these results, nationwide studies using this regimen for PNET/MB, RMS and NB are in progress.
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Antimicrobial Effects of Certain Plants Used for the Treatment of Infectious Diseases in the Folk Medicine of Libya.
BOGDADI HAA1, KOKOSKA L1, HAVLIK J1, RADA V1, VORISEK K1.
1Czech University of Agriculture Prague, Prague, Czech Republic.

Background: The traditional medicinal methods still play a vital role to cover the basic health needs in the developing countries and medicinal plants used in the folk medicine provide still largely unexplored source for the development of potentially new anti-infective drugs. In many parts of Libya there is also a rich tradition in the use of medicinal plants for the treatment of various infectious diseases, inflammations and injuries. Therefore, it is of great interest to carry out an antimicrobial screening of these plants in order to validate their ethnopharmacological use and to reveal their active constituents. Methods: Fifteen extracts obtained by successive extraction using a Soxhlet apparatus with n-hexane, chloroform and methanol from Globularia alypum L. and Haplophyllum tuberculatum (Forssk.) A. Juss. aerial parts, Peganum harmala L. and Rosmarinus officinalis L. leaves and Nigella sativa L seeds were evaluated for potential antimicrobial activity against Bacillus cereus, Enterococcus faecalis, Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus pyogenes, Escherichia coli, Pseudomonas aeruginosa, and Candida albicans using the broth microdilution method.
Results: The results showed that 13 extracts exhibited antimicrobial activity against at least one of the microorganisms tested at concentrations of 16 mg/ml or below. The hexane and chloroform extracts from R. officinalis, methanol extract from G. alypum and chloroform extract from P. harmala showed the broadest spectrum of action against microorganisms tested, inhibiting most of the strains with minimum inhibitory concentrations (MICs) ranging from 0.25 to 16 mg/ml. The hexane extract from N. sativa and methanol extract from R. officinalis were significantly more active against Gram-positive (MICs ranging from 2 to 16 mg/ml) than against Gram-negative bacteria or yeast (MICs >16 mg/ml).
Conclusions: Our findings are encouraging in that G. alypum, P. harmala and R. officinalis contain active principles with valuable antimicrobial properties. Since the antibacterial activity of G. alypum aerial part has been observed for the first time, bioassay-guided fractionation is currently underway with a goal to establish types of compounds responsible for its antimicrobial effect.
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THE ROLE OF CHEMOTHERAPY IN ENDOMETRIAL CANCER.
Andrzej Semczuk, Tomasz Rechberger
IInd Department of Gynecology, Lublin University School of Medicine, Lublin, Poland.

Endometrial cancer (EC) is one of the most common female genital tract malignancy with a 3276 new cases detected in Poland in 2000. About 70-80% of tumors are diagnosed at I stage, with the favorable 5-year post-operative prognosis. Several lines of evidence suggest two different pathogenetic types of EC existed, based on data firstly reported by Bokhman (Gynecol Oncol 1983,15:10-17). The first type of endometrial cancer (estrogen-dependent) expressed estrogen and progesterone receptors. It is characterized by good prognosis, and in the disseminated stages (III-IV due to FIGO) readily responds to progestin treatment. The second one (estrogen-independent) is characterized by un-favorable outcome, in general, and in most cases does not express functional respond to conventional endocrine therapy. Surgery is the primary procedure for carcinoma of the endometrium. After primary surgery, radiation therapy has become the most widely accepted treatment for early-stage uterine tumors. Adjuvant chemotherapy has only been studied in a limited number of cases up to now and is applied to disseminated or recurrent uterine tumors. Several chemo-therapeutic agents or combination of different agents are capable of inducing responses and even remision in patients with advanced or metastatic EC. The most attractive are doxorubicin (50-60 mg/m2), cisplatin (50-60 mg/m2) and carboplatin (350-400 mg/m2). Moreover, alkylating agents, such as cyclophosphamide, melphalan, 5-fluorouracil and hexa-methyl-melamine have also revealed activity directed against disseminated tumors. Rose et al. (Gynecol Oncol 2000,78:212-216) reported the administration of non-steroidal aromatase inhibitor, anastrazole, in advanced recurrent or persistent endometrial carcinoma (GOG study). Median duration of progression-free survival and overall survival were one and six months, respectively, suggesting low activity of this drug on recurrent EC.  Recently, the effective treatment of the sole case of recurrent uterine papillary serous adenocarcinoma (type II tumor) with combination of the paclitaxel/carboplatin and progestin (megestrol acetate) has been described (Eur J Gynaecol Oncol 1999,20:18-19). Currently, we review the role of adjuvant chemotherapy, with different chemotherapeutic agents and combination of drugs, on the treatment of advanced/recurrent EC.
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Therapeutic Efficacy of Adjuvant Recombinant Interferon gamma-1b (rIFN-g) in Hematopoietic Stem Cell Transplant (HSCT) Recipients with Invasive Mycosis.
AMAR SAFDAR, G RODRIGUEZ, R E CHAMPLIN
M.D. Anderson Cancer Center, Houston, Texas USA.

BACKGROUND:  Response to antifungal therapy alone in HSCT recipients with invasive fungal infection (IFI) is often sub-optimal, and in patients with disseminated mycosis mortality remains high (> 80%). We sought to determine the role of rIFN-g in high-risk cancer patients with IFIs.     

METHODS: A retrospective review of 32 HSCT recipients who had received rIFN-g between 1998 and 2003 was performed after obtaining IRB approval. All values are shown in median + s.d. and c.d. is cumulative dose. Subcuteneous rIFN-g dose was 50((g/m2 for patients with >0.5 m2 body surface area and for <0.5 m2, dose was 1.5((g/kg. Mortality was determined within 4 weeks of last cytokine dose.

RESULTS: The age was 41 + 16 (range 2-71) years in 18 (56%) male and 14 (44%) female patients; 18 patients (56%) had leukemia, 8 (25%) lymphoma and 3 each, had multiple myeloma and myelodysplastic syndrome. 26 patients (72%) had received allogeneic HSCT including 2 cord blood transplants in a child.  Six (19%) had autologous transplants, and 23 of 32 patients (72%) had received multiple transplants.  In 21 patients (66%) with pulmonary aspergillosis (PA), 10 (31%) had presumed PA, 9 (28%) probable PA, and 2 patients (6%) had definite pulmonary infection. Five patients (16%) had disseminated aspergillosis involving > 2 non-contiguous organs. Five patients (16%) who presented with other fungal infections, 2 (6%) each, had disseminated fusariosis and candidemia.  One patient had rhinocerebral zygomycosis and another received rIFN-g for infection prophylaxis. The duration of rIFN-( therapy was 6 + 6.5 days (range, 1 to 29 days) and c.d. per patient was 487 + 453 ((g (range 35 to 2175 (g/ml).  All patients had received conventional antifungal therapy. Five (50%) of 10 patients with possible PA died, and 6 (67%) of 9 with probable infection had died and 1 (50%) of 2 with definitive PA succumbed to infection. Only 2 (33%) deaths occurred in 6 patients with disseminated aspergillosis.  Both patients with fusariosis, one each with C. albicans fungemia, and zygomycosis died.  Whereas, patient who had received cytokine prophylaxis there was no evidence of opportunistic infection. Furthermore, we observed no evidence of rIFN-g-associated acute or chronic GVHD in allogeneic transplant recipients.

CONCLUSIONS: rIFN-g adjuvant therapy appears to have favorable impact on short-term mortality in these patients with disseminated aspergillosis.
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Entwicklungspotenzial moderner Chinolone.
H.Koch
BAYER Healthcare

Fluorchinonolone gehören seit ihrer Einführung vor ca. 20 Jahren zu unverzichtbaren Arzneimitteln bei der Behandlung bakterieller Infektionen  Die zunehmend breite und nicht in jedem Fall das zu erwartende Erregerspektrum treffende Anwendung führt auf der anderen Seite aber auch zu einer teilweise bereits bedenklichen Verschlechterung der Resistenzsituation vorallem bei gramnegativen Erregern. Eine vorrangige Maßnahme der Resistenzprävention ist zweifelsfrei die restriktive Verordnung von Antiinfektiva bei Beschränkung z.B. der Chinolontherapie auf gut begründete Indikationen. Diese Restriktion darf allerdings nicht dazu führen,  das aus aktuellen klinischen Zwängen und somit aus Sicht des Klinikers notwendige Indikationserweiterungen behindert oder verhindert werden. Letztlich wird die sorgfältige Abwägung zwischen antimikrobiellem Potenzial und Pharmakokinetik einerseits und den Erfordernissen in Klinik und Praxis auf der anderen Seite die Ausschlag für Indikationserweiterungen von Antibiotika geben.

Neben dem inzwischen sehr breitem Einsatz der Chinolone der Gruppe IV bei Atemwegsinfektionen   ( mit einer weiterhin sehr günstigen Resistenzlage) werden nachfolgende Indikationserweiterungen zunehmend diskutiert:

· schwere Haut – und Weichteilinfektionen / Knocheninfektionen sowohl bei der AVK, der CVI dem DFS und prothetischem Gelenkersatz (unterstützt werden diese Ansätze u.a. durch experimentelle und klinische  Arbeiten aus Instituten und Kliniken der Universitäten Rostock, München, Erlangen / Regensburg und Marburg

· Infektionen von Implantaten / Klappenendokarditis  (unterstützt  u.a. durch experimentelle Daten und klinische Berichte aus Magdeburg und Leipzig )

· Bauchrauminfektionen (wie Peritonitis, Pankreatitis, Cholangitis). Experimentelle und klinische Daten verschiedener  Arbeitsgruppen aus Cottbus, Halle, Rostock Heidelberg u.a. belegen sowohl  klinische als auch mikrobiologische Effizienz.

· Andere mögliche Indikationen ,die sich aus invitro-Untersuchungen ergeben (z.B. H.p. Eradikation, Behandlung von Endophthalmitiden, bakterieller Parodontitis)  stehen da entweder ausreichende therapeutische Alternativen zur Verfügung stehen oder keine besonderen  klinischen Erfordernisse die Indikadionserweiterung erfordern  im Focus.

· Andere, leider bereits zugelassene, Indikationserweiterungen wie die lokale Aknebehandlung mit Nadifloxacinchreme sind bei ausreichenden Alternativen überflüssig und dürften eher einer fortschreitenden Resistenzentwicklung gegen Chinolone der Gruppen  II und III förderlich sein.

Neben der kritisch zu betrachtenden aber notwendigen Indikationserweiterung bereits eingeführter neuer Chinolone (z.B. Moxifloxacin) ist im Gefolge der schnell fortschreitenden Resistenz gramnegativer Bakterien auch und möglicherweise sogar vordringlich die Entwicklung neuer  Chinolone der Gruppe II zu beachten.


	
Management schwerer Infektionen – neue Antibiotika - Strategien unter DRG. Beispiel ambulant erworbene und nosokomial erworbene Pneumonie.
Nicht bekannt
BAYER Healthcare

In Deutschland treten jährlich fast 1.000.000 ambulant erworbene Pneumonien (CAP) auf (Statistisches Bundesamt 2003: 950.000). Circa 20% dieser Patienten bedürfen einer stationären Behandlung und 2% aller Patienten mit CAP müssen intensivmedizinisch versorgt oder überwacht werden.

Die Letalität der stationär aufgenommenen Patienten mit dieser Erkrankung liegt bei ca. 20%. Entscheidend ist die Einschätzung des individuellen Risikos von Patienten mit CAP. Aus diesem Grunde wurden 2 Risikoscores konfiguriert, der CURB-65-Score und der Fine-Score.

Die initiale Therapie des Patienten mit CAP wird von verschiedenen Risikofaktoren bestimmt. Die aktuellsten Therapierichtlinien für die CAP stammen von der PEG und sind im April 2004 publiziert worden.

Im Zeitalter der DRG ist es wichtig, dass durch pharmokoökonomische Auswertungen von klinischen Studien nachgewiesen wird, dass innovative teurere Medikamente letztendlich zu einer kostengünstigeren Behandlung eines Patienten führen. Dieses ist für die CAP mit einem neuen Fluorchinolon Moxifloxacin nachgewiesen.

Die nosokomiale Pneumonie (NAP) ist die zweithäufigste nosokomiale Infektion in Deutschland. Auf der Intensivstation ist die NAP die häufigste Infektion. 10-30% der maschinell beatmeten Patienten erkranken an NAP. Die Gesamtzahl der nosokomialen Pneumonien in Deutschland beträgt 120.000. Die Letalität liegt zwischen 10-50%.

Die Therapie der nosokomialen Pneumonie sollte heute nach den Empfehlungen der Paul- Ehrlich- Gesellschaft für Chemotherapie (PEG) und der Deutschen Gesellschaft für Pneumologie (DGP) erfolgen.


	
European Status of Resistance in Nosocomial Infections
H GOOSSENS
University Hospital of Antwerp, Antwerp, Belgium.

BMS

Background

Antibiotic resistance among bacteria causing nosocomial infections in Europe poses a threat. Many bacteria have emerged as particularly important organisms in intensive care units, and this is probably related to the increasingly invasive diagnostic and therapeutic procedures used in hospitals. 

Methods

Data of this review were obtained through searches of Medline and Pubmed, from surveillance studies conducted by the pharmaceutical industry and through searches of abstracts and posters presented at meetings.

Results 

The major pathogens in European hospitals are: Acinetobacter spp., Enterobacter spp., extended-spectrum beta-lactamase producing Escherichia coli and Klebsiella spp., Pseudomonas aeruginosa, Stenotrophomonas maltophilia, coagulase-negative staphylococci, Staphylococcus aureus and Enterococcus spp. 

Comparisons of results from different studies using different methods and different population samples must be made with caution. However, in general, antibiotic resistance is highest in southern and eastern Europe and lowest in northern Europe. Gram-positive and Gram-negative bacteria are becoming increasingly resistant to commonly used antimicrobial drugs. During the 1970s, Gram-negative infections were most commonly associated with Gram-negative organisms, but during the 1980s and 1990s, several Gram-positive organisms began to emerge as important bacteraemic pathogens. More recent studies suggest that the Gram-negatives are on the rise again. 

Conclusion

There are wide geographical and temporal changes in antibiotic resistance in Europe. Hospital-acquired infections caused by increasingly antibiotic resistant strains are problematic to treat and pose great danger to critically ill patients. This review highlights the differences in resistance encountered in Europe and the need to determine current local resistance patterns by which to guide empiric antimicrobial therapy. However, there are few therapeutic options available.


	
The importance of appropriate antibiotic therapy.
R. Ramphal
University of Florida, Gainesville Fl., USA

Bristol Myers Squibb Satellite Symposium: Reconsidering the treatment of severe bacterial infections
As has been noted in the pre-antibiotic era, many patients cure themselves of infection, but it has become an article of faith that appropriate antibiotic therapy is needed for the best outcomes during a serious infection. Recent literature confirms that inappropriate treatment results in higher mortalities, but underlying diseases and the presence of certain bacteria are also clear contributing factors to mortality even in the face of appropriate therapy. The definitions of appropriate therapy appear to vary since experts do not always agree on guidelines. At a minimum, these should include the use of a single drug that is generally accepted as active against the pathogen, given at an appropriate dose and a pharmacodynamically appropriate time interval and for a generally accepted minimum period of time. Debate continues over whether combination therapies are the best appropriate therapy but the overwhelming evidence suggests that where single betalactam agents have been proposed they are generally successful. Whether an aminoglycoside by itself is appropriate for a number of infections is now debatable since failure rates have been shown to be higher among gram negative bacteria, especially Pseudomonas aeruginosa. Of special importance, requiring appropriate therapy would be sepsis, nosocomial pneumonias and infections in febrile neutropenia, where antibiotic resistance increases mortality. Whether outcomes are poorer with the use of drugs that are considered to be inappropriate (based on susceptibility testing) for the treatment of severe community acquired pneumonias remains a source of contention. The organisms likely to be treated inappropriately may vary from region to region, but most lists are likely to include P. aeruginosa and S. aureus and in some regions of the world, Enteric organisms carrying ESBLs. Based on recently published studies inappropriate antibiotic therapy doubles the mortality of patients with severe sepsis.  Following from these considerations, optimizing early antibiotic therapy requires knowledge of current susceptibilities in the community and hospital and the early administration of appropriate empiric therapy .  

	
The importance of appropriate antibiotic therapy.
R. Ramphal
University of Florida, Gainesville Fl., USA

Bristol Myers Squibb Satellite Symposium: Reconsidering the treatment of severe bacterial infections
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Therapeutic Efficacy of Adjuvant Recombinant Interferon gamma-1b (rIFN-g) in Hematopoietic Stem Cell Transplant (HSCT) Recipients with Invasive Mycosis.
AMAR SAFDAR, G RODRIGUEZ, R E CHAMPLIN
M.D. Anderson Cancer Center, Houston, Texas USA.
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Prediction of response to radiotherapy. Array data was analyzed by pattern recognition algorithm, which classified the samples into responder and non-responder. 
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