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Number:CCMP94-RD-047

Microarray Profiling Delineates
Molecular Portrait of the Anti-Fibrosis
Effects of a Chinese Herbal Medicine,
ZCO008, by Using in vivo and in vitro
Models (2-1)

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 injuregtelis 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. Herbal medicines that have been use@hima for thousands of years are
now being manufactured in China as drugs with stedided quality and quantity of
ingredients. In the present study, the in vitrotuma@d rat hepatic stellate cells were
used to examine the biological and molecular astioh ZC008(a selected herbal
medicine which has been presently found by ourrktiooy to be the most safety and
effective drug in treatment with chronic liver cases, especially those with chronic

hepatitis and liver fibrosis). The goal of thisdyus to evaluate the hepatoprotective
effect of ZC008 onn vitro cultured hepatic stellate cells.

M ethods:

Hepatic stellate cells from rat liver were treateith various concentrations of
ZC008 extract for different duration. Cell deathrevassessed by direct cell number
counting and TUNEL assay. Caspase activity was unedausing specific fluorogenic
substrates. The expression and cellular distribubibalpha smooth muscle actin and
collagen | were examined by Western blotting andnimostaining. Dimethylnitrosamine
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(DMN)-induced liver fibrosis model was performedvér samples were immediately
removed after sacrifice and prepared for histodathcal staining. Blood samples,
collected from the animals at autopsy, were usetghid¢asure serum concentrations or
activity of biomarkers. Gene expression profilingere examined by Affymetrix
GeneChip system (RG-U34A chip) and analysis by Gpriag solfware 7.3.

Results & Discussion:

We found that ZC008 extract is the most potencydmnong the tested drugs to
treat of hepatic stellate cells. Treatment with A€ @ecreased the expression of alpha
smooth muscle actin and collagen | in primary aeitu stellate cells. DNA
fragmentation and caspase activation were detaotefiCO08-treated stellate cells,
suggesting that ZC008 extract triggered a apoptodit death through a intrinsic
mitochondrial pathway in this primary cultured hepsstellate cells. The current
results indicate that curing the liver fibrosis28008 may be due to direct elimination
of the activated fibrotic cells by the agent. Thiady intends to build a hypothesis-
driven research on liver fibrosis at the systeneldwy implementation of diverse
research approaches with the goal to elucidatel nesights into the effect of ZC008
on liver fibrosis.We used dimethylnitrosamine (DMN) to induce rat nogtflammatory
and hepatic fibrosis in a 6-week time course. Usheg Affymetrix RG-U34A chip,
256 differentially expressed genes, including 44ra@flammatory- related and 62
fibrosis-related, were demonstrated from the limgury tissues. Moreover, ZC008, a
Chinese herbal medicine, were validated to be anlkt anti-liver damage candidate
drug by histopathological, biochemical and micragrranalysis. Our proposed
research model may provide a new exploratory moddbr traditional Chinese
medicine research.

Keywords: Liver fibrosis, hepatic stellate cellylb@ medicine, apoptosis, microarray
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o-SMA expression
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a-SMA western blot

1IC 1T 4C AT 12C 12T A549  WI38

Bl— ~ZCO08E B Hr |55 j fm#e b o -SMA th o (A) A2 & £ 4 4 o
55 4 fm vz 12 50 g/ml 57 ZCO08 % B~ 4+ EJw 12 /| p t » 11 FITC-%
& e -SMA FRE AT 1430 ¥ K BT HCEL T BLRT R R e b o -SMA
G4 TR o (B)& © % 8hiE A 4514 50 g/ml 1 ZCO08E Bt » AJE % fr
PR i a-SMA BSFR 0% ¢ A LR o ABAQ 5 A AT AR I
WIS8 5 4 850 4 "k i o )3 6w © & a-SMA 2 4 i

16



CEEER K 208 ¥ 8P

15% DMSO extract layer

Collagen-I western blot
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Drug treatment (ZC008 & Silymarin)
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Table the pathological scare in animal model

cantral DMN
Factors 1-2 wk (%) 3-4wk (") 36wk (%) 1-2 wk (%) 34wk (%) 5-6 wh (")
Necrosis (0-1/2-3) 100/0 100/ 100/0 50/30 36ied R7.3/12.3
Fibrosis((-1/2-3} 100/0 100/0 L00/0 75025 0/91 25075
Inflammation (0-1/2-3) 100/0 100/0 100/0 50/30 10/90 R7.5/12.3
Fatty change (- / +) 100/0 100/0 100/ 875125 10070 100/0
DMN+ZC008 DMN-+sylimarin
Factors 1-2 wk (%) 34wk (") -6 wh (%) 1-2 wk (%) 34wk (%) 5-6 wh (")
Necrosis (0-1/2-3) 100/0 7523 T21R 75023 ST43 40/60
Fibrosis(0-1/2-3) 100/0 66/33 5030 75/23 71129 40/60
Inflammation (0-1/2-3) 100/0 75125 12128 75025 5Ti3 40/60
Fatty change (- /+) 100/0 100/0 100/0 100/0 10070 100/0
Control DMN DMN+Silymarin DMN+ZC008

Necroinflammatory

4th wk

Fibrosis

& 6th wk

B~ ~ZC008% Silymarin s+t 2 #5H07F » T ok 5 2 k2
_Elﬁ?k;];aiﬁl_ﬁ%% o Pk E_ H&E % ¢ > T k& E_Fast Greer ¢ -
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# = ~ZC008% Silymarin afsFg @it 2 8¢ > wjpd (VE2 4

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 -124 =359 =501
GOT <0.0001* 0.3298 0.2164 -390 -816 -1355
bilirubin =(L0001* 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* -03 -141 =363
globulin 0.1341 0.029* 0.0254 -0.75 0.58 1.65
triglyceride 0.0658 04116 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 =3.6 4.2
BUN 0.0444* 0.5896 0.4293 -13.7 -13.6 -1.6
ACP 0.097 0.0004% n.ooo6= 1.8 -0.7 -3.6
PT 0.0285" 07278 0.9627 -2.4 =13 -5.3
PLT 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
e Averagepynszoons = Average,y in 1st to 2nd, 3rd to 4th or 5th (o 6th week
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Relative expression to median
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