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POBEC 3G: Innate Defense Against Retroviruses and
etroelements

arner Greene

Gladstone Institute of Virology and Immunology, San Fran-
isco, CA, USA

oi:10.1016/j.antiviral.2008.01.015

EDGF/P75 as a Co-factor of HIV-1 Integrase and as a New
ntiviral Target

eger Debyser

IRC, KULAK and KULeuven, Leuven, Belgium

oi:10.1016/j.antiviral.2008.01.016

rim 5 Alpha-mediated Late Restriction on HIV-1
roduction

asuhiro Ikeda

Mayo College of Medicine, Rochester, MN, USA

oi:10.1016/j.antiviral.2008.01.017

ssembly of the Immature and Mature Viral Structure as
otential Antiviral Target

ans-Georg Krausslich

University of Heidelberg, Heidelberg, Germany

oi:10.1016/j.antiviral.2008.01.018

ate Stages of the HIV-1 Replication Cycle as Targets for
ovel Antiviral Agents

ric Freed

HIV Drug Resistance Program, National Cancer Institute, Fred-
rick, MD, USA

oi:10.1016/j.antiviral.2008.01.019

he Role of Vpu Protein in HIV-1 Pathogenesis
dward Stephens

University of Kansas Medical Center, Kansas City, KS, USA
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eptide-based Entry Inhibitors for Influenza

homas Voss 1,∗, Christopher LeBlanc 1, Joseph Barbercheck 1,
ryan Kaplan 1, Russell Wilson 2, Garry Robert 1

Tulane School of Medicine, New Orleans, USA;
Autoimmune Technologies, LLC, New Orleans, USA

Influenza infections are responsible for seasonal epidemics
nd less frequent pandemics responsible for millions of infec-
ions and thousands of deaths annually worldwide. Currently
vailable influenza therapeutics target later stages of virus repli-
ation and while there are effective in many cases, there is
ncreased resistance to these inhibitors in clinical settings is
eing observed and there is little evidence that they are effec-
ive in reducing transmission of virus to susceptible individuals.

e have developed a peptide-based therapeutic platform target-
ng viral envelope glycoproteins for a number of human viruses
ncluding influenza viruses. In vitro studies show the prototype
eptide to be effective at inhibiting a wide variety of Influenza
and Influenza B viruses at nM concentrations using a plaque

nhibition assay. In vivo studies using the ferret model shows
obust antiviral activity in therapeutic or post-exposure prophy-
axis regimens treating by intranasal administration. In addition,
he lead therapeutic peptide candidate was shown to be active in
educing transmission when infected ferrets are treated and co-
oused with naı̈ve untreated cage mates and when treated, naı̈ve
errets are co-housed with infected cage mates. Taken together,
hese data support the advanced development of entry inhibitors
or seasonal and pandemic influenza, adding a broad-spectrum
herapeutic to currently approved influenza therapeutics.

oi:10.1016/j.antiviral.2008.01.021

actors Affecting Susceptibility of H5N1 Influenza Viruses
o Neuraminidase Inhibitor Oseltamivir

lena Govorkova 1,∗, Natalia Ilyushina 1, Jennifer McClaren 1,
ri Naipospos 2, Neziha Yilmas 3, Bounlom Douangngeun 4,
obert Webster 1

St. Jude Children’s Research Hospital, Memphis, USA;
Indonesia National Committee on Avian Flu Control and Pan-
emic Influenza Preparedness, Jakarta, Indonesia; 3 Virology
nd NIC of Turkey Refik Saydam Hygiene Institute, Ankara,
urkey; 4 National Animal Health Centre, Vientiane, Laos

The pandemic potential of the avian H5N1 influenza viruses
or humans is well documented. Effective antiviral drugs
re essential for early control of an influenza pandemic
lthough a number of factors may determine their effective-
ess against highly pathogenic viruses. We evaluated infectivity,

athogenicity and production of cytokines in mice, and sus-
eptibility to neuraminidase (NA) inhibitors in vitro and in
ivo of five influenza A (H5N1) viruses representing different
lades/subclades. All viruses were characterized by high virus

dx.doi.org/10.1016/j.antiviral.2008.01.015
dx.doi.org/10.1016/j.antiviral.2008.01.016
dx.doi.org/10.1016/j.antiviral.2008.01.017
dx.doi.org/10.1016/j.antiviral.2008.01.018
dx.doi.org/10.1016/j.antiviral.2008.01.019
dx.doi.org/10.1016/j.antiviral.2008.01.020
dx.doi.org/10.1016/j.antiviral.2008.01.021
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ields in eggs and in MDCK cells. NA enzyme inhibition assay
evealed differences in IC50 values with A/duck/Laos/25/06
eing the most sensitive and A/Turkey/65-1242/06 less sensi-
ive. Determination of the NA enzyme parameters revealed that
vian-like NAs possess significantly higher levels of enzymatic
ctivity (Vmax) compared to human-like NAs of the same sub-
ype. NA kinetic analysis demonstrated different affinities for
he MUNANA substrate (Km, ranged from 64 to 300 �M) and
or oseltamivir carboxylate (Ki, ranged from 0.1 to 7.9 nM).
n mice, all viruses replicated systemically and caused lethal
nfection, although different lethality was observed. Suscep-
ibility to oseltamivir in mice was dependent at least in part
n the pathogenicity of the H5N1 virus. Oseltamivir treat-
ent with 20 mg/(kg day) for 5 days against less virulent
/chicken/Jogiakarta/BBVet/IX/04 virus resulted in 100% sur-
ival, and prevented death in 60–80% of animals infected with
hree other H5N1 viruses. Higher-dose oseltamivir regimen
as required to achieve protection of mice against infection
ith A/Turkey/65-1242/06 virus. Notably, this H5N1 virus

train was characterized by high expression of pro-inflammatory
ytokines/chemokines (IL-1�, IL-6, INF-�, MCP-1) in mouse
ungs. We conclude that multiple factors can affect the opti-

al strategies of antiviral therapy for infection with highly
athogenic H5N1 influenza viruses.

oi:10.1016/j.antiviral.2008.01.022

n Vivo Synergistic Combination Effect of Rimantadine and
seltamivir Against Influenza A(H3N2) is Manifested in
everal Dose Ratios

ora Simeonova ∗, Angel S. Galabov, Galina Gegova

The Stephan Angeloff Institute of Microbiology, Bulgarian
cademy of Sciences, Sofia, Bulgaria

Objectives: Previous studies of ours demonstrated a marked
ynergistic combination effect of rimantadine and oseltamivir
n 100:1 compounds doses ratios in experimental infection with
nfluenza A(H3N2) in mice when the treatment course onset
as on the day of virus inoculation. Considering these data we

tudied combination effect of both compounds in 50:1 and 25:1
atios in order to determine the dose ratios scope preserving a
igh efficacy.
ethods: Male white mice 16–18 g were inoculated intranasally
ith 0.05 ml/mouse of influenza A/Aichi/2/68 (H3N2) virus.
imantadine hydrochloride and oseltamivir phosphate were
dministered per os in 5-day treatment course beginning 4 h
efore or 24 h post-virus inoculation with 20–30 MLD50. Protec-
ion index (PI) and mean survival time (MST) were determined
hrough 14 days post-infection. Infectious virus titers were deter-

ined in Madine-Darby canine kidney cells. Lung consolidation

core and lung index were evaluated.
esults: Combinations of selected doses of 5, 10 and
0 mg/(kg day) rimantadine and 0.2, 0.4 and 0.8 mg/(kg day)
seltamivir were combined in doses ratio 25:1. PI up to 75%
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l
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v
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nd 79.6% and MST up to 12.9 and 13.1 days for certain combi-
ations were evaluated, while the individual effects of the same
oses were from 0% to maximum 33% PI and 8.2–9.8 days MST,
espectively. Determination of lung virus titers and lung param-
ters in combination-treated groups also proved the synergistic
ffect of both antivirals.
onclusions: Oseltamivir and rimantadine at daily doses up to
0 times lower than optimal effective one for oseltamivir and
–16 times lower for rimantadine in 1:25 ratio demonstrated
ynergistic effect when administered in combination in experi-
ental infection with influenza virus A(H3N2) in mice.

oi:10.1016/j.antiviral.2008.01.023

0
evelopment of Novel Selective Parainfluenza Virus
emagglutinin–Neuraminidase Inhibitors

rina V. Alymova 1,∗, Makiko Watanabe 1, Vasiliy P. Mishin 1,
. Sudhakara Babu 2, Allen Portner 1

Department of Infectious Diseases, St. Jude Children’s
esearch Hospital, Memphis, USA; 2 BioCryst Pharmaceutical,

nc., Birmingham, USA

BCX 2798 and 2855 are novel selective inhibitors of human
arainfluenza viruses (hPIVs), whose design was based on
he three-dimensional structure of the catalytic-binding site of
he hemagglutinin–neuraminidase protein of Newcastle disease
irus. Both compounds are derivatives of Neu5Ac2en in which
he O4 hydroxyl group has been replaced either with an azido
BCX 2798) or a dichloromethanesulfonylamino (BCX 2855)
roup. Inhibitors were characterized for their antiviral activ-
ty in in vitro and in in vivo. Both compounds had a striking
nhibitory effect on a spectrum of hPIVs as determined by
emagglutination and neuraminidase inhibition tests as well
s inhibition of virus growth in LLC-MK2 cells. However,
CX 2798 exhibited highest inhibition toward hPIV-1 while
CX 2855 showed superior activity toward hPIV-3. To eval-
ate efficacy of BCXs in a mouse model, we rescued and
sed the recombinant Sendai viruses whose HN genes were
eplaced with that of hPIV-1 (rSeV[hPIV-1HN]) or hPIV-3
rSeV[hPIV-3FHN]). The ectodomain of F protein was also
ubstituted in rSeV(hPIV-3FHN). Both recombinant viruses
eplicated robustly in the lungs of infected mice causing severe
llness. A dosage of 10 mg/kg daily of BCX 2798 administered
ntranasally (IN) for five consecutive days starting 4 h before
ethal rSeV(hPIV-1HN)-infection protected 100% of mice from
eath and significantly increased both the mean day to death and
urvival in mice infected with a non-lethal dose of rSeV(hPIV-
FHN). Treatment with 10 mg/kg daily of BCX 2855 in the
ame regimen was effective in reducing weight loss and virus
ung titers in mice infected with non-lethal doses of either virus.

n delayed (24, 48 and 72 h) treatment models with either non-
ethal recombinant virus infection, 10 mg/kg daily of either
ompound administered IN significantly lowered the mouse
iral lung titers. However, the effect observed with BCX 2798

dx.doi.org/10.1016/j.antiviral.2008.01.022
dx.doi.org/10.1016/j.antiviral.2008.01.023

