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Microarray Profiling Delineates
Molecular Portrait of the Anti-fibrosis
Effects of a Chinese Herbal Medicine,

ZCO008, by Using in vivo and in vitro
Models (Final Report)

Shih-Lan Hst, Chi-Yin Huang
Taichung Veterans General Hospital, Departmentdoiction & Research
’National Health Research Institute, Cancer Rese@ettter

ABSTRACT

Aim:

Hepatic fibrosis, a precursor of cirrhosis, is aseguence of severe liver damage
that occurs in many patients with chronic liveredise, and involves the abnormal
accumulation of extracellular matrix (ECM), partedy collagens. It has been shown
that the activation of stellate cells in injurestelis leads to their proliferation and
transformation into myofibroblast-like cells. Thetigated hepatic stellate cell is now
well established as the key cellular element ingdlin the development of hepatic
fibrosis. In addition, accumulating evidence indésathat inflammation plays a central
role in the current paradigm of liver fibrosis. Kigy cells, which represent the largest
population of resident macrophages in the livee aniquely positioned as the
predominant primary inflammatory effector cellsinttiate the inflammatory cascade
leading to tissue remodeling and fibrosis. For tiegson, the presence of increased
population of kupffer cells together with the butdease of inflammatory mediators
by these macrophages are considered to be crétiealts during the early stages of
liver inflammation and fibrosis. Herbal medicindgt have been used in China for
thousands of years are now being manufactured inaCds drugs with standardized
quality and quantity of ingredients. In previousdst, we found that ZC008, a Chinese
herbal medicine which exhibits the beneficial effetor treatment of patients with
liver cirrhosis, reduces inflammatory effect anddunes apoptotic cell death in
activated hepatic stellate cells. The goal of tlmdy is to evaluate the
hepatoprotective effect of ZC008 on in vitro cultdircells and in vivo disease animal
model.
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M ethods:

Hepatic stellate cells from rat liver were treateith various concentrations of
ZC008 extract for different duration. Cell deathreveassessed by direct cell number
counting and TUNEL assay. Caspase activity was anedsusing specific fluorogenic
substrates. The expression and cellular distribubibalpha smooth muscle actin and
collagen | were examined by Western blotting and mimostaining.
Dimethylnitrosamine (DMN)-induced liver fibrosis me was performed. Liver
samples were immediately removed after sacrifiak @epared for histopathological
staining. Blood samples, collected from the aninadélautopsy, were used to measure
serum concentrations or activity of biomarkers. &eaxpression profilings were
examined by Affymetrix GeneChip system (RG-U34A pdhiand analysis by
GeneSpring solfware 7.3. Moreover, LPS-stimulategffer cells were treated with
various concentrations of ZC008 water soluble extfar different duration. Cell
viability were assessed by direct cell number cogntinflammatory cytokines (TNF-
a, IL-6, and IL10) or mediator (nitric oxide, NO) quuction was measured using
ELISA assay and Gress reagent analysis. The expnes$ inducible NO synthase
(INOS) and phosphorylated ERK were examined by ®vasblotting. DNA-binding
activity of NFKB was determined by electrophoreatiobility shift assay.

Results & Discussion:

We found that ZC008 extract is the most potencydrmong the tested drugs to
treat of hepatic stellate cells. Treatment with A€ @ecreased the expression of alpha
smooth muscle actin and collagen | in primary aektu stellate cells. DNA
fragmentation and caspase activation were deteotefiC0O08-treated stellate cells,
suggesting that ZC008 extract triggered a apoptogit death through a intrinsic
mitochondrial pathway in this primary cultured hepsstellate cells. The current
results indicate that curing the liver fibrosis2§008 may be due to direct elimination
of the activated fibrotic cells by the agent. Hoee\wZC008 water soluble extract is
the most potency fraction among the tested frastitm treat of LPS-stimulated
Kupffer cells. Treatment with ZC008 decreased tiRSiinduced TNA«, IL6 and
NO production in primary cultured Kupffer cells, iéhincreased the LPS-enhanced
IL10 expression. Moreover, ZC008 inhibited the LiR8dced ERK phosphorylated
activation and NFkB-DNA binding activity in Kupffecells, suggesting that water
soluble extract of ZCO008 exhibited an anti-inflaromgt effect through an
ERK/NFkB-dependent signaling pathway in this priynanltured Kupffer cells. Based
on our previous and the current results, we sugtedtcuring the liver fibrosis by
ZC008 may be due to direct elimination of the aadtd fibrotic cells and inhibition of
Kupffer cell activation by the agent. This studyeimds to build a hypothesis-driven
research on liver fibrosis at the system level fplementation of diverse research
approaches with the goal to elucidate novel insightio the effect of ZC008 on liver
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fibrosis. We used dimethylnitrosamine (DMN) to iwdurat necroinflammatory and
hepatic fibrosis in a 6-week time course. Using Afiymetrix RG-U34A chip, 256
differentially expressed genes, including 44 nedtammatory-related and 62
fibrosis-related, were demonstrated from the livgury tissues and ZC008-treated
cultured hepatic stellate cells and hepatic Kupéils. Among them, Egrl, Cyr61 and
Id1 were cloned and functionally analyzed in hepatellate cells and Kupffer cells.
Taken together, ZC0O08 was validated to be an exwelnti-liver damage candidate
drug by histopathological, biochemical and micragrranalysis. Our proposed
research model may provide a new exploratory moddbr traditional Chinese
medicine research.

Keywords: Hepatitis, cirrhosis, hepatic stellatbss& CO08, Kupffer cell, TNFA, IL6,
IL-10, herbal medicine, Egrl, Cyr61, Idd;smooth muscle actin
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Collagen I expression

15% DMSO extract layer
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Numeric P Categorical variable
variable Drug” Week Drug * Week 1st to 2nd wk* 3rd to 4th wk* Sth to 6th wk*
albumin 0.1285 0.3895 0.2342 -0.17 0.38 0.83
GPT 0.0003* 0.6769 0.7826 =224 =359 =501
GOT <0.0001*% 0.3298 0.2164 -390 -816 -1355
bilirubin =0.0001* 0.6728 0.7539 -0.48 -0.75 -1
AKP =0.0001* 0.6172 0.1147 =303 -230 =107
LDH =0.0001* 0.0132* 0.0013* -63 -141 =363
globulin 0.1341 0.029* 0.0254 -0.75 0.58 1.65
triglyceride 0.0658 0.4116 0.355 -78 -84 -4.5
AFP 0.0031* 0.8992 0.6289 -0.2 -0.1 -0.106
CHOL 0.324 0.9547 0.3248 -16.5 -3.0 4.2
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ACP 0.097 0.0004* 0.0006* 1.8 -0.7 3.6
PT 0.0285* 0.7278 0.9627 -4 -1.5 -5.3
FLT 0.0008* 0.3879 0.4526 129 249 476

a: Correlation is significant at the 0,05 level by Two-Way ANOVA
b: DMN or DMN+ZC008 treatment groups
c: Averagepysszcons - Average,yy in 1st to 2nd, 3rd to 4th or 5th to 6th week
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** 7C008 treatment fof.5 hr

Gene Expression pattern
|d1 UP
Egrl UP
BTG2 (overlapping gene w/ in vivo model) UP
Nr4al UP
Orld1 (our fibrosis patent geie UP

** ZCO008 treatment ford hr:

Gene Expression pattern
Tnnt2 is one of marker genes on HSC that were
Tnnt2 linearly up-regulated during fibrogenesis. DOWN

World J Gastroenterol 2006 October 28; 12(40): 6473-6499

HMGCSL (overlapping gene comared w/ animal model) DOWN

Nrgl (our fibrosis patent gene) DOWN
ID1 DOWN
Nridl UP
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Gene expression pattemns were obtained from microarray analysis

B 17~ F 3 ma et An M A F2 A0 T B 14

91



S REEgE R 209 5 8

Antibodiestest
Antigen antibody clone M.W
ID1 Rabbit polyclonal 1gG C-20;Santa Cruz. SC-488 15 kDa.
EGR1 Rabbit monoclonal cell signaling #4153 75 kDa
Cyr6l Rabbit polyclonal 1gG H-78; Snta Cruz SC13100 40 kDa

The expression of Id1 in rat liver extract
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actin

50 ug of liver tissue extract was loaded.

ZCO008 downregulates Egrl and Cyr61
expression in rat hepatic stellate cells
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