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Number : CCMP93-CT-104

Study mechanism and effect of hepato-
protection and anti-fibrosis in traditional
Chinese herbal medicinel in hepato-
fibrotic animal model

Yung-Tsung Chiu

Department of Education and Research, Taichung Veterans General Hospital

ABSTRACT

The purpose of this study was to investigate the antifibrotic effects of modified
Chai-Hu-Shu-Gan (CHSG) powder, comprised of Chinese herbs, on chemical-
induced liver fibrosis in adult Sprague-Dawley rats. Liver fibrosis was induced by
carbon tetrachloride (50%, 1.0 ml/kg, by gavage) twice a week for 8 weeks. Carbon
tetrachloride-induced rats were randomly assigned to three groups: saline, low dose
CHSG (1.26 g/kg) and high dose CHSG (6.30 g/kg), each given by gavage 5 times a
week for 8 weeks starting from the onset of carbon tetrachloride administration.
Therapeutic effects were assessed by serum enzyme activities (AST and ALT),
histopathological score of liver fibrosis, determination of liver collagen content and
immunostaining against smooth muscle cell « -actin to count the number of stellate
cells. The content of «-smooth muscle actin was assayed by western blot, the
expression of TGF- 41 and procollagen | mMRNA were assayed by RT-PCR and the
expression of gelatinases (MMP-2, MMP-9) were assayed by zymography.
Treatment with CHSG (6.30 g/kg) more significantly decreased (p<0.05) the content
of AST and ALT (132 + 38 U/L; 90 + 26 U/L) than carbon tetrachloride-induced rats
receiving saline (240 + 130 U/L; 142 + 32 U/L). Liver collagen accumulation was
also markedly reduced (p<0.05) by CHSG (6.30 g/kg) treatment. Histopathological

-225-



¢ l?ﬁe,‘é&ﬁﬁ %238 6P

examination revealed that the CHSG (6.30 g/kg) treatment significantly reduced the
degree of liver fibrosis. In addition, we found that the numbers of « -smooth muscle
actin positive stellate cells and the content of « -smooth muscle actin were
markedly reduced (p<0.001) by CHSG (6.30 g/kg) treatment, the expression of
TGF- 31 and procollagen | mRNA was markly reduced (p<0.05) by CHSG (6.30
g/kg) treatment, the expression of MMP-2 was markly reduced (p<0.05) by CHSG
(6.30 g/kg) treatment. These results show that modified Chai-Hu-Shu-Gan powder
has anti-fibrotic effects on a carbon tetrachloride-induced liver fibrosis rat model.
Therefore, anti-fibrotic mechanisms might inhibit stellate cell proliferation and
activation.

Keywords: liver fibrosis, traditional Chinese herb, hepatic stellate cell, animal model
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ﬁ’@ PR R - AR AL PR R RS e 4 0 4 R iR T
For )RR EA- A I PR F LR w4 I Eilde b -
4\,’1:,\,]39%? Jﬁf}v%?;&%io

\

TR ! & $UNAS AP

SEH R 0§ B2 R A 199 % 2 %4 Lopez-De ~ Rojkind® &2 Chiu™
FAZSFo AN FRE L BEPWHERT LRI FHE Y FERER
TR FY AT PR ER L e BRI Sum BR2Z R 2Ry
xylene i % 7 Pa,iélixfﬁ%"w]\/* D50 007 B 4K 50mm2 e s s g
?oogF ~ 2 %2 0.1% fast green % 0.1% sirius red ;& & 4 #&|** 4¢ {e picric acid /3
P oo oshaker BF 30 448 AR T L A RGIRIGEEG L BF L
» 0.IN NaOH ¥ Methnol (1:1) Iml & ggd > e kb & 24p§ 540 nm 2

2p

605 NMm z_ & > B2 BT E o FeH O N4oT o

i

° COIIagen (Ug) = [OD54O - (OD605 B x 0291)] x 1000/38.4
» Noncollagenous protein (mg) = ODgs i£/2.08
» Total collagen protein (ug/mg)

= Collagen (ug)/Collagen (mg) + Noncollagenous protein (mg)
To~ BT [~ S

R 5 s o -smooth muscle actin ( @ -SMA) 2. ¢ % &8 BiFLI T
Bl 2R R me Ao Ak d o B e 2 B P o “4’-}?%.:&37%‘414 10% ¥ 4
ARBHRE RS SEB SR ~ e A 4dym e B xylene B 3 7
I ik R 2 JEp K A2 0 11 0.1 M Acetic acid & 7 Rd® 30 ff6 # R 2R T 20
Lk o 2 184 » 3% Hy,O, 2 ér‘p\ JtEidEE v > L2 mouse IgG TEF {8 R 4o~
™ o -smooth muscle actin ( @ -SMA) z_3#u%% (Santa Cruz Biotechnology, Inc
US.)efI* “rd % —4 F 2% = ;2 (avidin-biotin complex) et +ih £ £ 48
& 4 > ##] 5 Avidin Biotinylated enzyme complex (Vectastain R ABC reagent,
\ector Laboratories, Burlingame, CA, USA ) » 12 diamiobenzidine (DAB) % ¢
B fs M g A % (Chematoxylin) % 4 = = {435 - 3N &g s (Nikon eclipse E800 )
T AR E B dp 15 B 200 BARLTEF T e B #5
Image Pro-Plus 82 & 47888 5 /5 it fp & e fmie 2 e p & R o
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- - E‘ﬁj,’&g@#ﬁgﬁﬁm} ( Western Blot)

B F > LR g p2 (western blot)  #2 TA R s 47404 (Gel-pro
Analyzer) 4 4% a -smooth muscle actin v 2 4p4t £ £

¥ B it deT™ 1B 0.1 54 R E “%.i 1 % 2 2. NP-40 lysis buffer( 150 mM
NaCl, 50 mM Tris-Cl, 1% Nonidet P- 40) kP IR BT B K T 30 A 4a 1S
3 4°CT 14000 x g 4t 10 A4k Bt FiR S AP 2 i s - 3 bR
o R fETTEFT R ERZ ’fﬁ/? 41* Beckman RU-640 Spectrophotometer A
730 R £ 2w d-9 (bovine serum albumin) (EHRME ¥ ARiE 7R &
R o 3w PR s Bo50ug 2 Fv i (7 s Tk (SDS-PAGE ) £ * 12%
separatlng gel> 3+ 100 REFTEF R AATH 4 FFLS > B-F0 F &4 (transfer)

I PVDF #&ts - #- PVDF %% % »% blocking buffer( 1% nonfat dry milk , 1%BSA )
POt 4 C Tl R ST RE S F s PVDF st Tris-buffered saline-Tween
20(TBS-T )% » &2 - =448 mouse anti- ¢ -actin( Santa Cruz Biotechnology, Inc.
US)* 2T F k- [ B> 2 TBS-T ik » £ 22 = =44 goat anti-mouse IgG
conjugated with horseradish peroxidase ( Santa Cruz Biotechnology, Inc. U.S.)
EEERTF L) TBS-T ik ts - &2 ECL (Amersham Pharmacia Biotech,
Buckinghamshire, England ) » & ts » 12 X & P &g 8% » R 32 % = {8 & PVDF 512
100 mM Glycine #-%-F k8 2 &g d jRied > 2 (S 47 F i %55'? » — Bl e
mouse anti- ¢ -tubulin ( Santa Cruz Biotechnology, Inc. U.S.) i% % ¥tp&+* #& (internal
control ) o 1% 7 AR s +7 8048 (Gel-pro Analyzer) 4 471 #7182 #icie 8 i+ 3
F 32 % & (intensity ) > A& % ¥ r14p¥t & (relative ratio= o -smooth muscle
actin intensity / « -tubulin intensity ) =i v £ 3RLE -

- — ~ TGF- 51 and procollagen | mRNA Z gk

AP Ry L g R os e —RE @4 F i (RT-PCR)» #12 T AR
473088 (Gel-pro Analyzer) % & 47 mRNA & g -

WATERE G A R T R B RROORET Y RGO ONR BRI F A
FU* Tri reagent 46 B~ e @ #75 tw¥e chp pErpc (total cellular RNA) 5 & 1 %
Ak kR £ 260 nm 2 280 nm kR & Total RNA 72 & 5 4% DNA &
f%  (Dnase) iw\ﬁ*‘.@_:fk ¢ ciDNA » g i RNA a5 - 2~ 0.5 g Total RNA
nM-MLV F #4 k{7 F #45 & (reverse transcription) » & g% i 5 37
C~60 4 48°65C~10 4 48°4°C 3 11 & F 4K 15 2 A& 4 (complementary
DNA,cDNA) %2 #&714 £ 13 % - 4| (TGF-51)% R* 7 %= % — 4] (procollagen
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typel) & 3 & - 513 (primer) @ (TGF-1 forward primer: 5-TAT AGC AAC
AAT TCC TGG CG-3, reverse primer: 5-TGC TGT CAC AGG AGC AGTG-3;
MMP-2 forward primer: 5 GCT GAT ACT GAC ACT GGT ACT G 3', reverse
primer: 5' CAA TCT TTT CTG GGA GCT C 3'; procollagen | forward primer:
5-TAC TAC CGG GCC GAT GAT GC-3, reverse primer: 5-TCC TTG GGG TTC
GGG CTG ATG TA-3') :£# PCR F & » F JBiEit 5 94°C ~5 ~ 45 > 94°C ~ 30
F5058C ~30 4 > 72°C ~30 ) » T2C ~7 ~ kb » 4C 135 o 7 F AT L RE
'+ 22 G3PDH ¢ - Housekeeping 28 F]i& {7 34 & (normalization) > #73 %4 PCR
FROAFIAS ¢G4 T AL PTEFmIL 817 PCR F i > gt 2%
Agarose Gel :& 7 T A & 47 » T 103 AR s 17848 (Gel-pro Analyzer) & 7

4 o
4 T RS R R

AR R Y B P9 f¥% 42 (gelatin-zymography ) o # 14 T AR e
A 47§48 Alphalmager 2000 4~ 47 A 57 & B #-9 px % & ME o

B 0.0 54 o Fsiesior 122 2 ¢ e @ % ek (PBS ) i * homogneizer
Wk EFEES 10 B8 0 B2 10 85047 12,000 rpm g 10 A
48 0 P~ ‘)%‘71’3 s ¥ 12 12,000 rpm £ .o 10 4 48 o k- ;%-;73 PG 52
Fo 4 Ui o 00} 2 8 iF 3% (bovine serum albunin ; BSA) (iR W sRiE (7
R P £ 522 Fv 49 2% 2 DDW 442 - 4 » loading buffer % ¢ -
12 595nm UV kiR OD & » 45 3 FER o B 20ug 2 v Fie 7 v F
% 4 (SDS-PAGE) > # * 0.1% gelatin-8% separating gel » »+ 120 k4T 27 3
P37 20 PE{S > B~ gel 12 2.5% Triton X-100 %3 =t > & =t 30 & 40 i)
4 2.5% Triton X-100 4c » & i >t 37°CR B iT* 16 ] pF > 53 F iR i 11 %
Rz o e 2RI R F R TAI 3044 F2 R RS AL RIS
%= &= 30 4480 B2 A4S R4 » 50ml f_{ﬁ@}};;} s éfﬁm’} 60 A48 0 B ih By
Tt A RIHA T FE TV R RG o RGBT e

=

Pt T B Rl F SBchy 0 <% Sigma plot 7 Mot B AEY 2 ¥R
# 4+ (analysis of variance » #§ iz ANOVA) fie & t-test i {7 5234 47 —B“F“}?”g
R 2E A 447" SPSS T Rkt R KHH Y 2 m* dea 19 (nonparametic
test) 22 Mannan-Whitney test i {7 > W ZELA 17 L 29 SR BIp T L F L P F
M A3 (p<0.05)-
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2 (p>005)> ez witimy £ 8 (p<0.001)etw & MAFEEL -~ ¥ >
BHE? ez AST 2 ALT(299+ 151 U/L; 157 +32 U/L) #az % ILA?/“-%\‘&(476
+195 U/L; 242 £ 90 U/L ) 4p 2t 5 & ¥ "% M2 43 (p<0.05)° »tw & i 424 %~
WFis o BAEY ez AST &2 ALT (132+38U/L;90+26 U/L) #aw % TLE—}'\“-
(240 +130 U/L; 142 + 32U/L) 7 4 & ¥ i (p<0.05; p<0.01); M #| & ¢ % &
AST ¥ ALT (165 + 38 U/L; 110i25 U/L) 2o 3 i g et 2 > AST 3 7oA E R
< 2_25 (p<0.05) > = ALT Beisey TR g P LR (£- ~2)o

- A JEEL‘)FJ@

?"%Eé SRR BREEA - B AL e d PR e 4E
MAEY Fw 3L BHEY Fr 1L = BT LERE LS A H CClAhi
4z ?%f@"?ﬂi%i{p}»)\'fﬁi“# Koom L FHRERS 25 F RS
o CRAEAFEERE CREEZERRE > T HB R R

z\ml/ﬁ‘« AR A e g tptes P paq'—w,ﬁpagﬁ%ﬁ kTR e
e g (YRR EA G RERET LES 2 Rie s @ BeipR2 T a ) LL[}%%
(Bl— Do 2 EPRB/MEE VB2 2% e § P pedR2 & B3R WRE §
FER/ME2 " B3 § MFF L ¥ $#mE 22 {7 (p<0.00L; p<0.05;
p<005)’ Bk LM P B PRI E L B2 e k]
SAE N @Jﬁb i FAE Y Bz R E S ® (397+£055%) 2
THREEMLE " ©(0.85£0.03%) e & it et 2 (4.79+0.77 %; 0.99 £0.18
%) ¥ LEFE M2 N (p<0.01;p<0.05) (% =) -

» A IE'Q%@‘ W 5]

Ry Bl H&E 4 4 191¢f’f‘\ﬂrﬁkﬂf5,_§  ER kT ¥THRER T
PR% & CRHRESY B ?i%%i%i7”mwiﬁﬁ%ﬂ(@
2O E RGN St L0k R R 36 TR L R 36 TR

) %F*ﬁiliﬁu?*'l - H&E 2

WGP LR AR 2 Ff*ﬁ“’%(ﬁi
TR MHE Y Fethfr § e R

4 _7»54"9;%7*7 HEEE Pg oA ‘L%%Fl
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FRER 2 HT (p<0.001;p<0.01) H ¢ x g & ¢ Flef o P A o T
A fRRBEEILESINUSTred FARL F 2 TR P RFHF L L ERETF
AR E P B eioke § Y m i (p<0.0l; p<0.05)> ®* Vg HEY EFe i P
g (e )o

4 TR 1 A B R T

W g CRAEAFLE O VRAEFREB A RY 22 E 0 BXETEAE
P (225+15u0/mg) " R R e B e & e (241+£1.0u9/mg)
BE¥ ' 4 (p<0.05); Mg ¥ Fia (228+2000/mg) B w & L plle it it
M2 AgF e it b2 L8 (47 )o

- I (=FH=HT S AGEL (=2
U #[I = B TS W B [ 5)

SAREHRCERI FAECEFREE R > D IR
Tow g il w%c’ FonPREFIER ] ELFRRFREPET A7
EE R Ry (Ble ) B s 47,5 5o (Image analysis) & {775 v i

ERmreg it o4 3 HE
3?/)\5:‘{‘ s (p<001)s m xlf‘_;i"x{l]'g“
2 AR (&2 )

Pk e m i BT E Gk e 2 B P R & YRR AR
Flrgw § gt g R AR s

“+ ~ a-smooth muscle actin ( @ -SMA) &= 1% 53

a3 oR EBEW pliE (western blot) JBIE MUK @ -SMA F-v £ TR %%
MBEY Fo s FHEY Flode § e o FH2ZFRASY G 8.0 %
583% > a3 HEY Bl ag-SMA v 2R ERe & ‘el 2 EEF
(p<0.001) (BT )-

+ -~ TGF- 81 and procollagen | mMRNA #3557

"UF g RE @4 s (RTPCR) i o AR b 47 404 (Gel-pro
Analyzer) % & 47 TGF-,B 1 and procollagen | mMRNA & 3iLE o S8 ks 1518 o
R TGF- 61 4 2 AR FHEY B TGF-Flz 2 M E e § V8
J P RR 33 (p<0-05) AR Feor § e R 2 ABR e st
2. £ 8 o 5 procollagen | 2. 2 A58 % > MHE L FHEY e § (L
FLEH PR AR5 (p<0.05) (Bl= )
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o R T TR AT AT

v Re6 % 7 A2 (gelatin-zymography ) A 4R A H & 3o B2
Rz A BE YT A MMP-9 (92kDa) ~ proMMP-2 (72kDa) ¥ active
MMP-2 (64kDa) iE » MMP-9 2_ %3 #% proMMP-2 £ active MMP-2
33 o B A T8 ’MMP-9iz\' AL g &?#7}_4‘1 (p>0.05 > #iy A&
)5 ’—'J-”s@ﬁ proMMP-2 £ 82 24754 % > 3 HE ¢ Z % proMMP-2 2. 4 &
fow g YR e s (p<0.05)0 @ MAIE ¥ ::%.sﬁmm FilplEy s ARg
TEnFr2Z A8 e proMMP—2 2. % RE ”bﬁ?‘u} ¥R B FH
(p<0.01): ke & L pbie ~ MAEY B FHEY B2 FAE T FHBE
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