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Abstract

Hepatitis B or C virus (HBV or HCV) causes chronic liver diseases that eventually
progress to liver cancer. Both viruses are armed with multiple machineries for modulating immune
responses in infected hosts. Miid an& pervasive immune cell dysfunaction, but not fully compromised,
is a hallmark of chronic HBV or HCV infection, of which ﬁ;n&amental mechanisms are yet to be
clarified. Dendritic cells (DC) as immune sentinels sense virus via toll-like receptors (TLR) or
retinoic acid inducible gene-I (RIG-I) and evoke a cascade of immune reactions by secreting
cytokines or by intéracting other lymphocytes. Reduced and disabled DC potentially give negative
impact on adjacent cells, such as NK cells, NKT cells and T cells. However, lack of evidence for

active viral replication in DC or blood cells imply the presence of undisclosed contrivances that are

independent of infection. Successful treatment of 4chronicaliy infected patients with anti-viral agents
is accompanied with numerical andlqr functional restoration of DC, suggesting that DC could serve
as potential therapeutic targets. Further studies are warranted for the establishment of therapeutic DC
vaccine in order to gain more vigorous and sustained virus-specific immune responses. Cross talk
between DC and lymphocytes are thus critical in shaping innate and subsequent adapﬁve immune

responses against hepatitis virus, either spontaneously or therapeutically.
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Introduction

Hepatitis B virus (HBV) and hepatitis C virus (HCV) aré two major causes of Chronﬁc liver
disease!worldwide. Both viruses are hepatotrophic, but not directly cytopathic and elicit progressive
liver injuries resulting in end-stage liver disease unless effectively eradicated [1, 2]. Epidemiologicél
studies revealed that the relative percentages of acutely infected patients deyeloping chronic hepatitis
are different when comparing HBV and HCV infection. Less than 10% of HBV-infected patients
develop chronic hepatitis, while more than 80% of HCV-infected ones do so [1, 2]. Such difference
may in part rely on the differenc_és in the-immunogenicity of viral proteins and the kinetics of viral
replication during the early stages of infection [3]. One of the majorb determinants m the clinical
course of viral hepatitis is the host immune response. It has been proposed that the ability of infected
hosts to mount a vigorous and sustained cellular immune reactions to HBV and HCV is réquired'for
control in primary infection. Once HBV or HCV suwiveg the initial interaction with the host |
immune system, it uses several means to nullify the selective immunological pressure during the
later phases of infection. Eirst, these viruses alter their antigenic epitopes recognized by T cells and
-neutralizing antibodies to escape immune surveillance [4, 5] . HBV and HCV also subvert immune
functions, including those of NK cells, dendritic cells (DC) and T cells. Antiviral agents, pegylatéd
interferon (IFN)-a, ribavirin and nucleot(s)ide analogues, widely used for the treatment of chronic
HBV or HCV infection reduce the viral load or enhance immun}ty in order to prevent the subsequent
development of liver cirrhosis or hepatocellular carcinoma (HCC) [1, 6].

Cumulative reports have shown that innate immune system dictates the direction and
magnitude of subsequent adaptive immune response. It is generally accépted that HBV- or
HCV-specific CD8" T cells are responsible for virus elimiﬁaﬂ;)n by indpciﬂg hepatocyte apoptosis [4,

5]. Innate immune cells, including NK cells and NK.T cells, may contribute to HBV or HCV
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eradication after primary infection; however, their roles in chronically infected state remain elusive.
Since dendritic cells (DC) orchestrate anti-viral immune response by linking innate and adaptive
arms of immune system [7], functional impairment of DC leads to failure of NK ceils', NKT cells;
CD4" and CD8" T cells. Infiltration of disabled CD8" T cells to the infected liver may result in weak
liver inflammation that is not sufficient for HBV or HCV eradication 8.

In this paper, we discus; the current understandings of the roles of innate and adapti\;e
immunity in the pathogenesis of hepatitis virus infection as well as efficacy of anti-viral therapy,

especially focused on interaction of DC and other players.

Key players in immune responses to viral hepatitis

After HBV or HCV infects the liver, viral replication continues and viral particles are
continuously released into the circulation. Theoretically, the first lines of defense are provided by
anti-viral type IIFN and subsequent IFN-inducible genes (ISGs). As for cellular components in
innate immune syétem, NK and NKT cells play major roles in liver immunology, of which
populations are relatively increased in the liver compared to the periphery. These cells are activated
in the liver, where expression of If'N-a and ISGs are extremely high during the early phase of
hepatitis virus infecti.on [9]. A?;tivated NK and NKT cells secrete IFN-y, which inhibits replication of
hepatitis virus mainly through a non-cytolytic mechanism (Figure 1-a) [10].

Dendritic cells (DC) or resideht macrophages in the liver ax;e capable of taking up viral
antigens, and processing and presenting them to other immune cells (Figure I-b') [7]. Since DC
express distinct sets of toll-like receptors (TLRS) and cytosolic pathogen sensors [11], it is likely that
some viral components stimulate DC th‘féugh ligation of these receptors (Figure 2). DC develop a

mature phenotype and migrate to lymphoid tissues (Figure 1-c), where they stimulate effectors,



