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Evolution of hepatic fibrosis research

Norifumi Kawada

Department of Hepatology, Graduate School of Medicine, Osaka City University, Osaka, Japan

Molecular analysis of hepatic fibrogenesis has progressed
with respect to both fibrosis progression and regression by
using cell biological, molecular biological and (epi)genetic
approaches. Recent researches have revealed sources of
collagen-producing cells other than hepatic stellate cells in
the liver, and the involvement of the innate immune system
and oxidative stress in the fibrotic process has attracted new
attention. Together with these advancements in basic knowl-
edge on the cellular and molecular biology of hepatic fibrosis,
clinical researches have linked the clarification of the relation-
ship between progression of the fibrosis stage and therapeu-
tic efficacy for chronic viral hepatitis and non-alcoholic

steatohepatitis and validation of the regression of advanced
fibrosis, even cirrhosis, of appropriate therapies using
modern medicines. Furthermore, non-invasive assessment of
liver fibrosis using an ultrasound-based modality has become
a focus in the clinical diagnosis of liver fibrosis instead of liver
biopsy. Taken together, liver fibrosis research has been evolv-
ing both basically and clinically in the past three decades.

Key words: collagen, cytokine, growth factor, stellate cell,
transient elastography

INTRODUCTION

IVER FIBROSIS HAS been investigated actively since

hepatic stellate cells (HSC) were identified by Dr
Scott Friedman in 1985" as the principal collagen pro-
ducing cells in the liver. According to a PubMed search,
3304 related papers were published in 2009 and 15 377
have appeared in the past 5 years. In particular, the latest
investigation on liver fibrosis introduced information
on epithelial-mesenchymal transition, the innate
immune response, and genetic and epigenetic muta-
tions and single nucleotide polymorphisms (SNP) of
genes, particularly for the analysis of human liver fibro-
sis.? Liver fibrosis research has gained global attention
because of its close relationship with disease progres-
sion triggered by hepatitis B virus (HBV) or hepatitis C
virus (HCV) infection, which leads to end-stage liver
cirthosis and ultimately to hepatocellular carcinoma
(HCC).? Although the number of deaths from HCC has
tended to gradually decrease, it still exceeds 30 000 cases
in Japan and its incidence has been increasing in the
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USA and Europe, presumably by the spread of HCV
infection and the occurrence of non-alcoholic steato-
hepatitis (NASH) in patients with obesity and type 2
diabetes mellitus, resulting in enthusiastic research on
liver fibrosis as the origin of HCC development.* In
particular, it is an urgent problem for future health care
in Asia and Africa where a huge number of patients are
infected with HCV and/or HBV. However, in spite of the
progression of basic liver fibrosis research, effective
medicines for liver fibrosis that can be applied in clinical
practice have not yet been developed while the eradica-
tion of hepatitis viruses, in particular HCV, has greatly
progressed.® In contrast, clinical diagnosis of the stage of
liver fibrosis has evolved in the area of non-invasive
assessment of liver fibrosis using serum markers and
ultrasound-based technology instead of the “gold stan-
dard” liver biopsy. In this review, the recent evolution of
hepatic fibrosis investigation will be discussed.

Evolution of molecular analyses of
liver fibrosis

Liver fibrosis is initiated by the accumulation of extra-
cellular matrix materials (ECM), including type I col-
lagen which are generated by activated HSC and hepatic
myofibroblasts (MFB). Accordingly, their regulation of
ECM production is logical with respect to developing
therapeutic strategies for liver fibrosis.
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