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eveloped, optimized and validated a cytopathic effect (CPE)
ased, high-throughput screening (HTS) assay using the viabil-
ty endpoint CellTiter Glo (Promega, Madison, WI) to identify
ovel anti-viral drugs against bluetongue virus infection in
SR cells. The 72 h assay against Bluetongue-10 virus was
alidated in 384-well plates with Z values >0.70. The signal-
o-background at different multiplicity of infection (MOI) was
15 for MOI of 0.05 and >7 for MOI of 0.01, respectively.
he small molecule compound library from the NIH molecu-

ar libraries screening center program has been screened using
his assay. In addition, a secondary assay using Caspase-3/7 Glo
Promega, Madison, WI) to measure apoptosis was also devel-
ped. The apoptotic inducer Staurosporine served as a positive
ontrol and the apoptosis inhibitor Ac-DEVD-CHO served as
egative control for the development of the apoptosis assay.
his secondary assay was used to confirm hits and exclude

alse positives, including apoptosis inhibitors. Mechanism of
ction studies will be under taken on the hits to help priori-
ize them for drug development and for additional studies in
ther flaviviruses including DNV, WNV, and Yellow fever virus
nfection.

oi:10.1016/j.antiviral.2008.01.127
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ntioxidant Properties of Oseltamivir—A Specific Na

nhibitor of Influenza Virus Infection Type A in Influenza
irus Infected Mice and in some Model Systems

ilka Mileva 1,∗, Angel S. Galabov 2, Lora Simeonova 2,
alina Gegova 2

Department of Medical Physics and Biophysics, Medical Uni-
ersity, Sofia, Bulgaria; 2 Department of Virology, Institute of
icrobiology, Bulgarian Academy of Sciences, Sofia, Bulgaria

The present study was designed to investigate some aspects of
he effect of oseltamivir on the “oxidative stress” in alveolocytes,
solated from influenza virus infected mice. It was established
hat supplementation of mice with oseltamivir has protection
gainst oxidative damages in lung of mice experimentally
nfected with influenza virus A/Aichi/2/68(H3N2) (1.5 LD50).
wo products of lipid peroxidation in cell suspension were
etermined: malondialdehyde, and lipofuscine-like products.
he results showed that influenza virus infection A/Aichi/2/68

H3N2)was accompanied with a significant increase of the
ndogenous lipid peroxidation products and development of
xidative stress. We find that oseltamivir treatment led to a
ecrease of the products of lipid peroxidation on the 5th and on
he 7th day after the inoculation. In order to elucidate the mech-
nism of the oseltamivir influence over the oxidative damages,
xperiments were carried out with some model systems. The
apability of oseltamivir to scavenge superoxide radicals (scav-
nging properties) was studied in a system of xanthine–xanthine
xidase to generate superoxide. The amount of superoxide

as measured spectrophotometrically by the NBT-test. Data is

hown as a spectrophotometric scavenging index (SpSI). We
oncluded that oseltamivir does not show superoxide radical
cavenging properties and its antioxidant-like effect observed in

i
f
f
m
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ivo is not a result of its direct action on the processes of lipid
eroxidation and/or interaction with antioxidant enzymes. Our
ndings with model systems do not prove an antioxidant effect
f the drug on the processes of lipid peroxidation in applied
odels of concentration range 10–0.01 mM. The mechanism

f oseltamivir action on lipid peroxidation in influenza virus
nfection most probably is based on its antiviral activity.
cknowledgements: This work is supported by Society of
edical Science, Medical University-Sofia, Research grant no.

7/2007, leader Dr. M. Mileva, PhD.
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it QSAR Analysis of Anti-Coxsackievirus B3 Activity of

(Biphenyloxy)Propyl]Isoxazole Derivatives

. Muratov 1,∗, V. Kuz’min 1, A. Artemenko 1, E. Varlamova 1,

. Makarov 2, O. Riabova 2, P. Wutzler 3, M. Schmidtke 3

A.V. Bogatsky Physical-Chemical Institute, Odessa, Ukraine;
Research Center for Antibiotics, Moscow, Russia; 3 Institute
f Virology and Antiviral Therapy, F. Schiller University, Jena,
ermany
eywords: Coxsackievirus B3; Selectivity index; QSAR; Drug
esign

Diseases caused by coxsackieviruses (CVB) are widely dis-
ributed. Prophylaxis and treatment of these infections are
mportant health care tasks. Drug design simply based on results
f empirical screening is not very effective and can be substan-
ially improved by usage of computer-based technologies. The
bjective of the present work is quantitative structure–activity
elationship (QSAR) analysis of antiviral activity of vari-
us [(biphenyloxy)propyl]isoxazole derivatives and consequent
rug design by means of HiT QSAR. Hierarchic QSAR tech-
ology (HiT QSAR) was used as a main tool of investigation.
implex descriptors used and possibility of the statistical inverse

ask solution allow development of directed molecular design
f new effective antiviral drugs. Thorough investigation of
he relationship between antiviral activity against the clinical
VB3 isolate 97-927 (log10 IC50, �M), and selectivity index

ratio of cytotoxicity to antiviral activity) and the structure
f 25 [(biphenyloxy)propyl]isoxazole derivatives were carried
ut. Cytotoxicity on HeLa cells values (log10 CC50, �M) were
aken from results of virtual screening by HiT QSAR model
eveloped by us. Obtained PLS QSAR models are quite sat-
sfactory (R2 = 0.91–0.97, Q2 = 0.78–0.94, R2

test = 0.75–0.91).
t was found that compounds with high antiviral activity and
electivity have to contain oxadiazole or p-fluorophenyl frag-
ents. Vice versa, the insertion of p-carboxymethyl-benzene,

-1,2,3-trifluoro-benzene and, especially, biphenyl fragments as
terminal substituents into investigated compounds substan-

ially decrease both their antiviral activity and selectivity. High

mpact of atoms individuality and electrostatic factors was found
or both properties, plus additionally lipophilicity is important
or antiviral activity and H-bonding for selectivity. Obtained
odels have been used for drug design and consensus vir-
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