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Abstract
Liver fibrosis is caused by excessive accumulation of extracellular matrix proteins such as

collagen. Advanced liver fibrosis leads to cirrhosis, liver failure, and hepatocellular carcinoma.
Hepatitis C virus (HCV) infection and angiogenesis are causes of liver fibrosis, although the
underlying mechanisms remain to be elucidated. In this thesis, the author documented the
molecular mechanism, by which HCV infection and angiogenesis enhanced liver fibrosis, by
focusing on transforming growth factor (TGF)-f3, the most fibrogenic cytokine.

(1) HCV NS3 protease enhances liver fibrosis via binding to and activating TGF -3 type I
receptor

Viruses sometimes mimic host proteins and hijack the host cell machinery. In this chapter,
starting from the discovery that HCV non-structural protein 3 (NS3) protease possesses the
antigenicity and bioactivity of TGF-32, the author explored the working hypothesis that NS3
protease promoted liver fibrosis via TGF-3 mimetic activity. Recombinant NS3 protease
showed the antigenicity in TGF-B2 ELISA. It exerted bioactivity of TGF-B2 in (CAGA)y-Luc
CCL64 cells as well as in human hepatic cell lines via binding to TGF-f type I receptor
(TBRI). Tumor necrosis factor (TNF)-a facilitated this mechanism by stimulating the
expression of TPRI thus facilitating interaction with NS3 protease on the surface of
HCV-infected cells. An anti-NS3 antibody made against computationally predicted binding
sites for TBRI blocked the TGF-3 mimetic activities of NS3 in vitro and attenuated liver
fibrosis in HCV-infected chimeric mice. These data suggest that HCV NS3 protease mimics
TGF-B2 and functions, at least in part, via directly binding to and activating TBRI, thereby
enhancing liver fibrosis.

(2) Neovessel formation enhances liver fibrosis via providing with latent TGF- to HSCs

Hepatic fibrosis and angiogenesis occur in parallel during the progression of liver diseases.
In addition to increased hepatic levels of CD31, a marker of endothelial cells, vascular
endothelial growth factor (VEGF)-treated mice showed increased hepatic levels of a-smooth
muscle actin (a-SMA), a marker of activated hepatic stellate cells (HSCs), and hepatic
hydroxyproline contents. Although cultured HSCs did not show an increase in a-SMA
expression when incubated with VEGF, then expressed increased levels of a-SMA when
incubated with conditioned medium (CM) from liver sinusoidal endothelial cells (LSECs),
which was blocked by the inclusion of neutralizing anti-TGF-f1 antibodies. Indeed, LSEC
CM included a huge amount of latent TGF-3, which was activated on the surface of HSCs.
These data suggest that angiogenesis may accelerate liver fibrosis via providing with latent
TGF-B from increased number of LSECs.




