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Synthetic Lipophilic Antioxidant BO-653
Suppresses HCV Replication
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The influence of the intracellular redox state
on the hepatitis C virus (HCV) life cycle is
poorly understood. This study demonstrated the
anti-HCV activity of 2,3-dihydro-5-hydroxy-2,2-
dipentyl-4,6-di-tert-butylbenzofuran (B0O-653), a
synthetic lipophilic antioxidant, and examined
whether BO-653's antioxidant activity is integral
to its anti-HCV activity. The anti-HCV activity of
* BO-653 was investigated in HuH-7 cells bearing
an HCV subgenomic replicon (FLR3-1 cells) and
in HuH-7 cells infected persistently with HCV
(RMT-tri cells). BO-653 inhibition of HCV replica-
tion was also compared with that of several hy-
drophilic and lipophilic antioxidants. BO-653
suppressed HCV replication in FLR3-1 and RMT-
tri cells in a concentration-dependent manner.
The lipophilic antioxidants had stronger anti-
HCV activities than the hydrophilic antioxidants,
and BO-653 displayed the strongest anti-HCV ac-
tivity of all the antioxidants examined. There-
fore, the anti-HCV activity of BO-653 was
examined in chimeric mice harboring human
hepatocyies infected with HCV. The combina-
tion treatment of BO-653 and polyethylene gly-
col-conjugated interferon-a (PEG-IFN) decreased
serum HCV RNA titer more than that seen with
PEG-IFN alone. These findings suggest that
both the lipophilic property and the antioxidant
activity of BO-653 play an important role in the
inhibition of HCV replication. J. Med. Virol.
85:2417~-249, 2073. © 2012 Wiley Periodicals, Inc.

KEY WORDS: BO-653; antioxidant activity;
chemical structure; HCV repli-
cation; chimeric mice

INTRODUCTION

Hepatitis C virus (HCV) causes persistent infection,
leading to chronic liver diseases including chronic

© 2012 WILEY PERIODICALS, INC.

hepatitis, cirrhosis, and hepatocellular carcinoma.
In 2009, the number of patients with HCV infection
worldwide was estimated to be 130-170 million
[Lavanchy, 2009]. Recent years have seen the develop-
ment of several promising treatments for patients
infected with HCV. The addition of a protease inhibi-
tor (boceprevir or telaprevir) to polyethylene glycol-
conjugated interferon-a (PEG-IFN) and ribavirin im-
proved dramatically the sustained virological response
rates in treatment-naive patients with genotype
1 infections. However, the sustained virological re-
sponse rate of triple therapy with a telaprevir-based
regimen in null responders treated with PEG-IFN/
ribavirin is only 30% [Fontaine and Pol, 2011,
Kumada et al., 2012]. There is concern that high-risk
groups such as patients with the IL28B minor allele
(re8099917 SNP; GT/GQ), the elderly, or those with
fibrosis will be resistant to the triple therapy [Suppiah
et al., 2009; Tanaka et al., 2009]. Therefore, new ther-
apeutic strategies are required to treat HCV infection.

Chronic HCV infection is closely associated with ox-
idative stress. Oxidative stress reflects an imbalance
between the production of reactive oxygen species
(ROS) and the activity of intracellular antioxidant
systems. The cumulative evidence from experimental
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