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f influenza virus attachment, containing sialooligosaccharide 6-
ialyl(N-acetyllactosamine) (6′SLN), on the pandemic influenza A
H1N1) virus. The antiviral activity of attachment inhibitor against
andemic influenza virus A/California/07/2009 (H1N1) was exam-

ned in the inhibition assay of infectious focus forming in MDCK
ells. To characterize efficacy of inhibitors in vivo we have inves-
igated a mouse model, based on measuring the value of 50%
espiratory infectious dose for mice. The inhibitor of influenza virus
ttachment exhibits potent inhibitory activity against pandemic
nfluenza A (H1N1) virus. The value of 50% inhibiting concen-
ration (IC50) of attachment inhibitor obtained in MDCK cells
as 0.07 (±0.005) �M. Intranasal administration of attachment

nhibitor (2 mg/kg) completely protected mice from influenza virus
/California/07/2009 (H1N1) infection. Low-molecular inhibitor of

nfluenza virus attachment did not negatively interfere with the
roliferative and metabolic capacity of cells as determined in MTT
ssay. The results of this study suggest that low-molecular polyva-
ent inhibitor of influenza virus attachment represents a potential
herapeutic agent for prevention and treatment of the pandemic
nfluenza A (H1N1) virus.

oi:10.1016/j.antiviral.2010.02.400
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herapeutic Response Guided Interferon Therapy Among
atients Chronically Infected with Hepatitis C Virus

bida Raza 1,∗, Hafsa Aziz 1, Naseeb Zaman 2, Iqbal Yousuf 3,
aateh Din 4, Shahnaz Murtaza 1, Javed Irfan 1, Mukhtar
uhammad 2

Nuclear Medicine, Oncology & Radiotherapy Institute, Islam-
bad, Pakistan; 2 PMAS Arid Agriculture University, Rwp, Pakistan;
Pakistan Council for Science & Technology, Isb, Pakistan; 4 National

nstitute of Population Studies, Isb, Pakistan

In Pakistan current standard of care for patients chronically
nfected with hepatitis C virus is combination therapy with
nterferon-alpha 2b (IFN-alpha-2b) and ribavirin. Treatment out-
omes vary patient to patient and are associated with several
ultiple factors like genetic predisposition of host and viral geno-

ype. In Pakistan, HCV genotype 3a is most prevalent and a viral
esponse with standard therapeutic regimen (STR) varies and ulti-
ately decides about the sustained virological response (SVR). We

erformed a prospective study to correlate SVR with rapid viro-
ogical response (RVR) and early virological response (EVR) among
ndividuals chronically infected with HCV confirmed through ELISA
nd PCR with primers specific for HCV genotype 3a. A total of
471 (550 males and 732 females) individuals received 300MU

FN-alpha-2b (thrice a week) and 800–1200 mg ribavirin (adjusted
o patient’s weight) daily. The RVR, EVR and ETR (end treatment
esponse) values are based on post-treatment HCV RNA determi-
ation through real time PCR at weeks 4, 12, and 24. Among 1471
articipants 452 (30.7%) did not respond to STR. In this cohort, 637
atients achieved RVR whereas 575 patients had revealed an EVR.

ndividuals with EVR having higher compliance in their treatment
83% and above) showed an SVR of 68.5%. Group with RVR and
igher compliance in their treatment had an SVR of 96%. The data
uggests that individuals in compliant with their treatment having
igher RVR significantly influence SVR towards better remission.
uch individuals can be treated with short duration with standard
f care treatment; whereas patients achieving a partial EVR have

ower rates of SVR (58%) need prolonged treatment of 48 weeks.
here was no gender bias in treatment outcomes but in females
VR was significantly correlated with early normalization of ALT.
ur research data strongly suggest importance of RVR and EVR in
Research 86 (2010) A1–A78 A43

deciding the treatment outcomes and duration of treatment with
INF and ribavirin among individuals chronically infected with HCV.

doi:10.1016/j.antiviral.2010.02.401

92

The NF-KappaB-Inhibitor SC75741 Efficiently Blocks Influenza
Virus Propagation In Vitro and In Vivo Without the Tendency to
Induce Resistant Virus Variant

Sarah Reiling 1,∗, Karoline Droebner 1, Christina Ehrhardt 2, Eike
Hirinus Hrincius 2, Stephan Ludwig 2, Oliver Planz 1

1 Friedrich-Loeffler-Institut, Institute of Immunology, Tübingen, Ger-
many; 2 Institute of Molecular Virology (IMV), University of Münster,
Münster, Germany

Influenza remains a formidable foe throughout the world. The
appearance of pandemic H1N1 and highly pathogenic avian H5N1
viruses in humans and the emergence of resistant seasonal H1N1
variants against neuraminidase inhibitors highlight the need for
new and amply available antiviral drugs. We and others have
demonstrated that influenza virus misuses the cellular IKK/NF-
kappaB signalling pathway for efficient replication suggesting that
this module may be a suitable target for antiviral intervention.
Here we show that the novel NF-kappaB inhibitor SC75741 effi-
ciently blocks replication of influenza A and B viruses, including
avian and human A/H5N1 isolates in vitro in concentrations that
do not affect cell viability or metabolism. In a mouse infection
model with highly pathogenic avian influenza viruses A/H5N1 and
A/H7N7, we were able to demonstrate reduced clinical symptoms,
and survival of SC75741 treated mice. Moreover, influenza virus
was reduced in the lung of drug-treated animals. Besides this direct
antiviral effect the drug also suppresses H5N1-induced overpro-
duction of cytokines and chemokines in the lung, suggesting that
it might prevent hypercytokinemia that is discussed to be asso-
ciated with pathogenesis after infections with highly pathogenic
influenza viruses, such as the A/H5N1 strains. Most importantly
the drug did not show any tendency to induce resistant virus vari-
ants. Thus, a SC75741-based drug may serve as a broadly active
non-toxic anti-influenza agent.

doi:10.1016/j.antiviral.2010.02.402
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Trypsin Digestion of Hepatitis C Virus NS5B Polymerase Exposes
a Hinge at the Active Site

Karen Rigat ∗, Yi Wang, Thomas W. Hudyma, Min Ding, Xiaofan
Zheng, Robert G. Gentles, Brett R. Beno, Min Gao, Susan B. Roberts

Bristol-Myers Squibb, Wallingford, USA

Tryptic protease digestion of the hepatitis C virus RNA-
dependent RNA polymerase NS5B exposes the effects of inhibitors,
RNA template, RNA template/primer, and NTP binding on enzyme
conformation. In the absence of inhibitors or substrates, all regions
of NS5B are equally resistant to protease treatment and no
definitive cleavage products form. Binding of an inhibitor to the
thumb-finger site defined by proline 495 resistance substitutions
(P495 site) induces a change in NS5B conformation and the for-
mation of a specific trypsin cleavage product. Edman sequencing
of the product revealed the trypsin cleavage site is adjacent to

the active site in NS5B. A similar pattern of trypsin cleavage was
detected for NS5B in the presence of RNA template, but NS5B in
the presence of template/primer or in the presence of high con-
centrations of NTP was more resistant to trypsin cleavage than

dx.doi.org/10.1016/j.antiviral.2010.02.400
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Conclusion: The above said facts dictate the new MOTTO “Liver
Biopsy tissue RT-PCR assay is the only GOLD STANDARD ASSAY” for
definitive diagnosis and SVR in inactive viral hepatitis.

doi:10.1016/j.antiviral.2010.02.405
44 23rd ICAR Abstract Issue / An

ither the NS5B apoenzyme or P495 site inhibitor bound NS5B.
his pattern of trypsin sensitivity and resistance correlates well
ith NS5B polymerase activity: activity is associated with condi-

ions that stabilize the enzyme to trypsin treatment, and inhibition
s associated with an open conformation that is specifically cleaved
y trypsin. Co-crystal structures of NS5B and P495 site inhibitors
ave clearly shown displacement by inhibitor of the D1 finger loop

rom a thumb binding pocket. Our work demonstrates that inhibitor
inding, which is 30 angstroms from the active site, induces a con-
ormational change near the active site, a change also induced by
emplate. The picture that emerges from the tryptic digest profile
n conjunction with activity and binding data, defines the relation-
hip between the binding of RNA template, RNA template-primer,
TP and P495 site inhibitors, and the enzymatic activity of the HCV
S5B polymerase. This relationship provides evidence for a detailed
echanism of inhibition by showing the status of the finger-loop

n the “opened” or “closed” state in the presence of both ligands
nd inhibitor. The results suggest HCV NS5B possesses a hinge
egion similar to the hinge found in the DNA polymerase I fam-
ly and that the conformation of the hinge directly impacts NS5B
ctivity.

oi:10.1016/j.antiviral.2010.02.403
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euraminidase Inhibitor Susceptibility of Swine Influenza A
iruses Isolated Between 1981and 2008 in Germany
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The recently emerged pandemic influenza A virus (FLUAV) of
ubtype H1N1 provides evidence that swine FLUAV can donate
enes for human pathogenic viruses, including those conferring
rug susceptibility or resistance. The new H1N1 reassortant com-
rises the M2 as well as the neuraminidase (NA) gene of European
wine viruses. As a result, it became amantadine resistant but
s neuraminidase susceptible. This underlines the need of antivi-
al studies with swine FLUAV. In the present study, NA inhibitor
NAI) susceptibility of ∼240 serologically typed swine FLUAV cir-
ulating in Germany between 1981 and 2008 was analyzed in
hemiluminescence-based neuraminidase inhibition assays. The
ean 50% inhibitory concentration of oseltamivir and zanamivir

etermined for these swine FLUAV strongly corresponds with that
f human strains. Some isolates with lower drug susceptibility
ere identified which will further characterized genetically. Previ-

usly, an additional glycosylation site at Asn163 of H1 was shown
o severely hamper the antiviral effect of NAI in MDCK cells. It
as also detected in a certain number of German H1N2 isolates
ithout resistance mutations in the NA gene. Plaque reduction

ssays and immunohistochemical detection of viral nucleopro-
ein were applied to compare the inhibitory effect of both drugs
gainst three H1N1 isolates without and two H1N2 isolates with
sn163 in regard of virus titre and viral spread in MDCK cells.
he results confirm a markedly reduced oseltamivir and zanamivir
usceptibility of the H1N2 isolates in cell culture-based assays.
sing the H1N1 isolate A/swine/Potsdam/15/81 and the H1N2 iso-
ate A/swine/Bakum/1832/00 as examples, the inhibitory effect of
seltamivir was studied in 6–8-week-old female BALB/c mice and
1-week-old pigs to get an answer to the question whether these
utations would also affect negatively antiviral activity of NAI in
Research 86 (2010) A1–A78

vivo. The results indicate an antiviral effect of oseltamivir against
both swine FLUAV in mice as well as the natural host.

doi:10.1016/j.antiviral.2010.02.404
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Liver Biopsy Tissue—Real Time Polymerase Chain Reaction (RT-
PCR) Viral Load is the only Gold Standard Diagnostic Assay in
Inactive Viral Hepatitis Patients

P. Selvam 1,∗, M. Chandramohan 1, S.C. Vivekananthan 1, D.
Sivakumar 1, M. Suresh 2, P.K. Rath 2

1 Kamarajar liver, Jaundice Hospital & Research Centre, Madurai
625001, India; 2 Doctor’s Blood Bank & Research Centre, Tiruchirapalli
620018, India

Inactive carriers of Viral hepatitis B and C infections being fol-
lowed up every 24 weeks with Serum Alanine Aminotranferease
(ALT). Prolonged waiting without treatment; may progress to cir-
rhosis liver/hepato cellular carcinoma; because of progression of
pathology and viraemic episodes. Same patients’ sera containing
HBsAg, anti-HBcIgM, HBeAg, anti-HBeAg, and anti-HBs in Hepatitis
B carriers in various combinations; transient disappearance of anti-
HCV and Sr. ALT levels fluctuate; causes indecisiveness in treatment
choice. A New Positive Approach is; culling out hepatotropic viruses;
HBV-DNA and HCV-RNA in their abode; Biopsy tissue and sera are
assayed for viral load by RT-PCR; Rotor gene RG 3000 used with
selected Primers. Histopathology for histological Activity Index and
Stage of fibrosis assessed. To beat resistant mutant viruses and
reduce duration of treatment two newly proved antiviral agents
Chloroquine & Nitazoxanide are added with protocol drugs.

Subjects: 26 males and 6 females; age: 24–64 years. HBsAg car-
riers: 31 anti-HCV carrier: 1.

Results: Sr. RT PCR HBV-DNA: 12 <100 copies Sr. RT PCR
HBV-DNA: 19 500–1324 copies; liver tissue HBV-DNA 31:
1732–112,39,82,825 copies Sr. and liver tissue RT-PCR HCV-RNA
−1 negative.

Liver biopsy: Fatty liver: 14, mild inflammatory changes: 5,
chronic active hepatitis: 11, no pathological changes: 2.

Sustained virological response (SVR): 2 patients had <100
copies—HBV-DNA in 17 and 28 weeks which are appreciably short
duration treatment

Discussion: High serum level of HBV DNA more than 1000
copies denotes high activity of the disease. But occult sub clinical
activity is elucidated by the liver biopsy tissue RT-PCR viral load of
1732–112,39,82,825 copies denotes in 31 patients there is continu-
ous activity. This leads us to initiate a combination of antivirals for
radical cure and prevent complications. The patient with anti-HCV
positive in serum but RT PCR is negative in serum and liver tissue
denotes a false positivity. Thus avoid antiviral therapy.
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