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Number:CCMP97-RD-009

Therapeutic Study of a Chinese Herbal
Formulaon Cirrhotic Rats

Yi-Tsau Huang
National Yang-Ming University

ABSTRACT

Liver fibrogenesis is a dynamic, complex, and progressive process and at some
stages, it is reversible. No clinically efficacious anti-fibrotic drugs are yet available,
and current research is directed to lessening or reversing fibrosis. The major
culprit of liver fibrosis is activation of hepatic stellate cells (HSCs), characterized
by transformation from a quiescent phenotype to a proliferative, contractile and
secretory phenotype. In this study, we investigated the in vitro and in vivo anti-
fibrotic effects of a novel Chinese herbal formula of 3 herbs (SLR: S, Salvia
miltiorrhiza; L, Ligusticum chuanxiong; R, Rheum palmatum) in rats.

A cell line (HSC-T6) is challenged with transforming growth factor (TGF)-p1
to induce HSC activation, and to evaluate the inhibitory effects of SLR on activated
HSCs in terms of collagen and g-smooth muscle actin (¢-SMA) production. A rat
model of hepatic fibrosis was induced by bile duct ligation (BDL). SLR (50 mg/kg,
bid, S:L:R= 2:2:1) or R (Rheum palmatum, 10 mg/kg, bid) alone was administered
to BDL rats for 3 weeks. Assessment of therapeutic effects included: (A) hepatic
and body weights, (B) quantitation of hepatic collagens and g-smooth muscle actin
(a-SMA), (C) serum biochemical markers including SGOT and SGPT, and (D)
histological scoring of liver fibrosis.

SLR (S+L+R=5.0+5.0+2.5 p g/ml) reduced TGF-B1-stimulated collagen
and g-smooth muscle actin (a-SMA) protein expressions in HSC-T6. In the in
vivo therapeutic study, SLR (50 mg/kg, bid, S:L:R= 2:2:1) treatment for 3 weeks
siginificantly reduced hepatic collagen content and liver weight of BDL rats with
hepatic fibrosis . Body weight of BDL rats was also improved by SLR treatment.
Therapeutic benefits of SLR were significantly better than R ( Rheum palmatum)
alone. Moreover, the reduction of hepatic collagen content in BDL rats tended to be
greater in SLR than R alone.

Keywords: hepatic fibrosis, Chinese herbal formula, Salvia miltiorrhiza, Ligusticum
chuanxiong, Rheum palmatum, hepatic stellate cells
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ARSI R
- AR
(-)REFXRF BHERE
Bk B ﬁl
(Circulating water bath, WB212-B1, Bioway, Taipei)
25 A 2T ® (Sonorex supper RK 255H, Germany)
Bt ap i
(High —Speed Centrifuge, Hermile Labotechnik, Germany) # & 3w
# ( Micro centrifuge, The Griffin group, INC. U.S.A.) & 3§ ;*ﬁlt“ig
(Hemocytometer, Hausser Scientific Horsham, USA) -k & &g pcéi
(Light microscope, CK-30, Olympus, Japan) 4p = % & #c4t (Phase-
contrast microscope, IX70, Olympus, Japan) 7 &+ = & &8 s
(Laser confocal microscopy, TCS-SP2, Leica) = # 32 % 48
(CO2 incubator, SANYO, Japan) # % f%% 4 17 % (ELISA reader,
Power Wave, BIO-TEK, USA) T pF 2 & & & s & 7 &
(ABI prism 7900 HT Sequence Detection System, Applied Biosystems)
& P 1
(Gene Amp PCR system 9700, Perkin Elmer Applied Biosystems,
US.A)
W AE
(AutoLumat LB953, Berthold technologies, Bad Wildb Germany)
& H kB 3+ (DU-65 Spectrophotometer, Beckman, U.S.A.) t* &
a7k
(Colorimetric analyzer, Dri-Chem 3000, Fuji Photo Film Co, Tokyo,
Japan)
fia iz i) T3+
(pH meter JENCO MODEL 6171, Jenco Electronics, Ltd., Taiwan)
328 4% (Ultra Turrax®, Ika Labotechnik, Germany)
SDS-PAGE % i« £ % (Bio-Rad, USA)
B2 17 2 3% % Kodak MI Analysis System (Eastman Kodak)
(=) fzf:“%??' | &2 % &
AR B Amersham (UK)
Cell proliferation biotrak ELISA system
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ECL™ Western Blotting Detection Reagents

T 22| p Biocolor (Ireland)

Sircol collagen assay kit

T EA M A Millipore (USA)
Immobilon-PVDF

T 2EA| PR A Molecular Probes (USA)
Propidium iodide

T A p Bio-red (USA)

Acrylamide
N,N,N’,N’-Tetra-methyl-ethylenediamine (TEMED)
A PR p BRL Gibco (USA)

Trypsin-EDTA

T zEApE p Calbiochem (USA)

Mouse a-actin, TGFB1 (Human)

T 2EF P B Chemicon

Nuclear extraction kit

T EHMp Invitrogen (USA)

dNTP mix, oligo(dT)12-18, RNase inhibitor,
M-MLYV reverse transcriptase

Waymouth’s medium

AR R p Jackson ImmunoResearch (USA)
Rhodamine-conjugated donkey anti-mouse IgG antibody
T SRR PR p Merck (Germany)

Ammonium persulfate (APS)

Boric acid

Dimethyl sulfoxide (DMSO)

Disodium hydrogen phosphate (Na2HPO4)
Ethylenedinitrilo tetraacetic acid disodium salt dihydrate (EDTA)
Sodium chloride (NaCl)

Tween® 20

T A8 RE p Santa Cruz (USA)

Goat anti-phospho-Smad2/3 polyclonal antibody
Goat anti-Smad?2/3 polyclonal antibody

S P BEBS G
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IR FEH D R AFES LRI ELFIRLA
N ’g"\’i;ﬁ:‘z_%ﬁgg‘gﬂgégéﬁﬁojz_.l%{ g"‘\—<
* BN 80%‘)?]%%*’560 Cx 9‘@/@—‘ Koo FRRE ﬂF; 6 B2 dedh P
(Sm) ~ " F R F(LC) s = FAEMF(RP) > M EFHY o ptkr > E G
salvianolic acid B (= 2}) » tetramethylpyrazine ( "' % ) £ emodin ( *
) o FFE ST R AT AFZIHTEM A B A
T MR BEHER S HE22I MR EEF T R o AT
Spcrfideis & A L BB .
(=) ¢ EHEIFE G wre PR E e A 49
1. HSC-T6 cell line3s %
PRY RS 7 * ehk Sk e (HSC-T6 cell line) kil p e Xy &
7 b %5 & F(Mount Sinai School of Medicine) S.L. Friedman#c#% »
13 * lipofectaminei® £ SV40:~T-antigen# 3 Rous sarcoma virus
promoter % Iz F]2. « BF % J fwrz o HSC-T6 cellsia4F f 3 7
10%*%: 2 & 5 ~ 2mM L-glutamate ~ 100pM 2t i A e 2 f2
% (100units/ml of penicillin, 100g/ml streptomycin and 0.25ug/ml of
fungizone) eiWaymouth 752/13 % 2 » 3 & 3t37°C ~ 5% CO,/95%
airys & 4 o F v X % Fed AR LR 5 0 E L Ix107 B m e eh
RREEEZ LTSI D0 mE A r o
2. HSC-T6 cell & i 2_ 315
%‘ﬁ"z’ 4v > Ing/ml TGF-B1 ik & & fm e e i+ > £ 12 Western
blot% real time-PCR Z_& 4 47 » & #7a-smooth muscle actin
(-SMA)F-v 4R E 2 AR F 4R #7 0% 5 R PIE K
e s v 20 4B o HSC-T6 celly: & f6ecmiz & x ¥ 121 10% FBS
Waymouth 752/13% & A3 &£24- | FFts » L3523 7 F3 &4 o
A Bde M AF P B @ ) BERS 0 £ 4e ~ 1 ng/ml TGF-B1#]5%
Epmre it (FPET - HRE) > &% J224 ) PRS2 E
v B i=Western Blot 5% * o * *'real time-PCR Z_& 4 17 B 11 # 4
JFL 6] P o
B A 47 % de ¥4 7% (KHSC-T6 % ¥ o 3% (Collagen)d % » =
E R e & A 24-welllE Y 0 113 10% FBSE &8 %
241 pEts 0 [ 3 5 F $FBSHuE &% 0 b LS 1A TGE-B1
(Ing/ml)™M 2 % ik BAf > ¢ BEB G w2 £24/ pris > 1
Sircol Soluble Collagen Assay Kitid iP[%} i 3o e I o L &
BER M IXPBS/F Ferd oo e x P OARAN20°CARE 1) BEF U
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Lz > L 12 IxPBSii%& » 4v » Sirius Red %33 & 8 /3230 4 48
{¢ » v 2 Sirius Red® 4r » ¢ f% 7 g Foam T EA o BRI e il is 4o
» alkaline dye solution > | * ELISA readerzf B~/ & 540nme=irx £
3. lm¥e # 124 47 —MTT Assay
R-mre g & w24-welli2 4 ¢ > 2 710% FBSR %2Rk E %
24 S > L HE G A ’g‘FBSz’v”&%%m s Ther A RIERA Y B
FHB P ed? o LEJIE241 PS> 4~ 0.1mg/ml MTT3 %38 % 2]
o> g4 b 7%—,,;, v;\-i » 4~ 200ul DMSO # ‘w7z 2 2| ## 1 formazan
8 » MELISA reader:g P-4 £ 540nme&vx € {5 o
4. MAP kinase # Smad2/374 i i | T_—& = 2L & ;2 (Western blot)
Blmie & hOocmEE A ¢ oo & Welbf;éi% 10°5m % > 7 10%
FBS&‘“ B A2 (5 ZFBSZ AR g 0 A
EBF g2l LS 0 F 4 » TGF-B1 (Ing/ml)&l2 1 ) pF > %
FoR P dme > TR Fov F 0 B30ug kv A o~ R A KRR
(sample buffer)*~95°C e #1104 48 » % 3tk o
12109% SDS-polyacrylamide geli& (7 7 7 & 47 > 7T B 100K 4+
2] PFis #-F-d B (transfer) T PVDF#C > #-PVDFH% ¥ *¢
blocking buffer (5% non-fat milk in TTBS)*® » 28 T # & 1/ pF o
¥ N TTBSHF % PVDFY » #-50% »0 - 2 4uq @ (1:15000 - 12
2% BSA in TTBSfe % ) »4CiT* Tl » & F £ v} = %4l
fT% 1] p&F o> M ECLE ¥ > [T - g\/\ﬁ Fr G TR T AR [
5. HSC-T6 7z 18 #% & 56%(M1grat10n assay)
L iﬁ—*—ﬁﬁfg R 1 Matrlgel (100pg/ml) % % g2 1|
B 1@ u;,,gi,,g,ﬁ e o dmre 11 7 10% FBSH % %3 224 pF >
F U3 ZFBSZ B R REE24 | S T me > & BEAS G
F& o~ 1x10°5m% ~ 15013 Z FBSz 3t &R 11 % 2 b kA& ¥ ',é%r‘?ﬁx
P T R 24-well>tF Bwellde » 500 pl# 7 FBSZ 33 & & 1 2 {1k
A TGF-B1 (Ing/ml) » % > 3 % fa2 6/ FF o
Sod B A A R o AR o Tﬁ 5 5B~ 1xPBS ] w 3& "f
F R AR 2 e s B /é]iiﬂ-;ﬁ;gm > ERl0As 48t 0 LR~
Harris Hematoxylin Solution 304 4& * 12 4 fwm#z % > 2_{¢ 72 1xPBS
s R A A > RS BT > A B AR 400X T R
PEABRTFEHEA LT cnlwiedic o F 5% % 5% (Cell migration)
T AT R RS LT et ik MR RS DT R

s
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cim e Bic o @ B P e PF 2 Dexamethasone (¥ % it %8 232 o

)R TUa T han I SUESPCEY ) R

l.

o JCAED SECE RE

Bprpl 4 o gL H o PR 631 #4622 M4 Sprague-Dawley (SD) =
Bk > de b P oo gl 120 pFlight/dark 75 2 i 7 o i H s
2GR FH/TSDA G KA L EL ﬁtr‘E'(Sham) & 6l B
Y5 g %% 2 (BDL) ~ ?,E = ¢ & (50mg/kg)+ % ¢ 24 (BDL) »
Silymarin (50mg/kg)+ "% % % (BDL) ~ ~ & EtOH & % 24 (10
mg/kg)+ ¢ S B £ (BDL)je » & ot L f 5 AR S
BRGSO o s:—fg fil ds g B e g 2 A 0N (bile duct
ligation > BDL)eJ® = f¥ 3£ 3 ~ BUFERA AT > 47> ¢ E7h e
o 0 AR ﬂm@kga%%a:ﬁﬁﬁii°%ﬁﬁ—%ﬁ
St dr LA G120 pF 3@44 @ p rketamine (100mg/kg)fffi¥ & %
{8 0 J1KCl (3M)* (7% # 5+ > $7 B VEis p {8 4 % (caudal
vena cava))Z 10ml4*+ :bmu ; 3’—!-’”"9;?% C BB o e TR g o
B L pIE A F R LS A B EAI0%Y HAES HRE R G
7 o HSE R E -80C °

__[L/p? it TE’ *ﬁ/?]

B BEE FRI|PFERL S AR BOEINLCT > FE ok
4,700rpm#L~ 204 48 > B~ K i R Ty e A4 fLiE o 1 B AT
R PIASTE ALT » % p & 2_ & 47 2 ‘e (kit, Dri-Chem 3000, Fuji
Photo Film Co, Tokyo, Japan):& {7 & 47 o

AR R Ry R EAT

B4 g.lg”?f@lf?%‘i *70.5M acetic acid® - | * 3= #(ULTRA
TURRAX , Ika Labotechnik, Staufen, Germany)+ 11325 o (acetic
acidX B~ en 2 ¥ 3 0 v 5B A B 80°C 0 604 4515 €
R R %’* o Jp] ®_* j* & P& Sircol collagen assay (Biocolor,
Belfast, Nothern Ireland) #73 &2 F 5% = %

R T LR

“-T-’?Qg?i?“‘HEi{L d {8 BLBIFERZ. B AL AZ R o it 12 Sirius
red ¢ =4 L g § 32 1 14 jportal areaz. G a* fwmre (i
&, spindle) 3 4 > 2R A L& KT F 5 24 Fportal areaz
Bt R o BRI RS ARA- A3

/> %oportal areaZ B AE*F w4 oL REXRIF)E S T PR
PR e Fh- A2 44 Gportal areaz AR w4 o L KRR
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AL E SRR Rh oAt R R T R R
/:l, o

(2) B3t d7

Pk o@D 2 el S R B T E R B A B (mean

o F 2 P H T3 %R A $7(one-way ANOVA)F=G &

A H R p<0.05F > PG A e @i BB G st
§ 1 rﬁ&% o (15-17, 21,22,25)
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2~ 82%
35
— ¢ BEFR K e RS e A 4
(= ) HSC-T6 celli# i+ z2_ %1
a2 BEE GE A 474 2 P BRI S TGF-B1 (Ing/ml)ed2 2. <
EBUWFRR & sk fm #2 $ho-Smooth Muscle Actin (a-SMA) 3-v % 4% % -
LT BB EATE o FIAT S ¢ B 12210 b gr_f??ljfé_Sm-LC-
RP 5-5-2.5ug/mlpF ¥ % i€ %5 q‘J,,%rTGF Bl (Ing/ml) e J® 2.+ BEUAF%E &
A fm Pz R HSC-T6*r A2 2 o -SMA 39 £ R E » &p<0.05pF > 3
Lt 3'_31 (4-®I1) o
A 2 EPCRA 174fF > 7 Z ¥+ ELHSC-T6m % $k & ;4 a-smooth
muscle actin (o-SMA)A FIA F B2t » FHR S5 F R LA S
P 2:2:10 B > A £ Sm-LC-RP 5-5-2.5ug/mlpF # "% i & 1)
#cTGF-B1 (Ing/ml)Aud® 2. + BUWF5E & % fm5e R HSC-T6 7 4 .
a-smooth muscle actin (o-SMA) 2 F1 & = & (4-§]2)
2 Sircol Collagen Assay4 1748 ~ » 2 ¥4 4| TGF-B1 ¢ i t2 +
BSEE  mre hHSC-TO R 3ev 2 B % > b A %R E4f
& > ® A > ¢ #Sm-LC-RP %2.5-2.5-1.25pug/ml 2 5-5-2.5pg/ml= i
F B IOT E A EDFREE A 5 $RHSC-T6% B 30 4 B E (4o
3) » & ® ap<0.05pF > 7 33t eng B oo
(=) fwPe F 44 $7—MTT Assay
GEE P AR E R e HSC-T64 LR& > 6 0 4
¥ 2 Sm-LC-RP #%.1-1-0.5pg/ml ~ 2-2-pg/ml ~ 2.5-2.5-1. 25ug/ml£
5-5-2.5ug/mle & & $ 975 % s BRHSC-T6157% ¢ i3 & 4 1
(4r®l4)
(=) MAP kinase# Smad2/3#4 4 i ip] %
50 FEIAE ¢ EHY e d]d TGF-B1#731 42 Smad2/3 3-9 H
ﬁ’;.“’ ‘:"f”%;ffgg s AR 1}:‘_‘;3 =g f%.k-g_/z S is 0 A7 E ;LJZ;E
¢ ZSm-LC-RP & £ 5-5-2.5 pg/mlps ¥ *% i<Smad 2/3 3-v F #ific
tengh r epanRbrdanit L83 FE-HF%REFT (4

AR DT ATGF-BIE ¢ H U = 0 MAPK A F5 4%
A% (4c@7 A-F) < HSC-T6:m % £ 117 % i,—;!—miﬂ@fu»%—
T o B F IR AR PF o 4~ Ing/ml TGF-BL {1018 > Jcimbe & {7

Western bl(;t B FT e
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1LINK# 3R> &
1 TGF-B1 A4 %] f1 154 ~ 304 ~ 1
7 Western blot4 47 » % % & 7t TGF- [31 T* 152/ PP B g
INK#E 3 156% +39% (RI7T-A) o A R fFd2le? > A5 2
1

10pg/mlk & ™ & % ¥ B B e JNKE i 3 102% + 19%% 88% +

v o T im e iR

25% (®7-D) -
2. p38 MAPK % .3 r.a
P TGF-Bl 4 W] {154 ~ 304 ~ 1/ FAe2 ) 7 > 5% % Kot
TGF-B1 & i® * {2304 487 # {1 §p38 MAPK‘C v IF?* 12 pF
¥ P A ] #p38 MAPKE i 3 149% + 32% (®7-C) - ~ % 3F

R e 5 A5 % 10ug/mlen)k B T ¥ & E $r41p38 MAPKE i+
(®7-F)
3.ERK # .2 m

PTGE-L A ol f el S ~ 304 ~ 1] B e ] > 5 % 37
TGF-1 % & i P & {1 %ERK/= * (H7-B) - * ¥ ?E LI
45 122 10 pg/mleik & T $ERK ~ @ p kg ic* (H7-E) o %

MAPK 14 45 5% % » TGF-ul # {3 JNK{rp38 MAPKm,r. it m
< F VP EPFIINKSE TR RER>TRM % 0 $p38 MAPK
Ar o Frd] (T o

(= ) HSC-T6 m %z 18 # 3# 5% (Migration assay)

& TGF-Blentl g™ » & § Fpi E 34 35 - 104025ug/ml 7
ERT ERIER R andrdlAES > ¥ P A Sug/mlak BT T
BB g B F P B3| HSC-T6 Mm% chilh 5 (7% % 147% +
51% -

27 & Zdexamethasonefp v > + % f‘ﬁ% B4 25~ 104025ug/ml
iz BH 0% { i o 1301 § & 4 emodin$ >t | fw #z 1B 7
PlapEEscsk o (4oBI8)

SR i thar MR Lok
CREaE FALE o =
B 4= F 5% 4 2 L jiee(Sham) ~ & &4 £ e (BDL) ~ 47 >
¢ 5 (S0mg/kg) + %% ’Ff %% < #(BDL) - Silymarin (50mg/kg) + % #
4 £ #F(BDL) ~ + ¥ (RP)EtOH % ¥ B~ 4= (10mg/kg) + & ¥ & % £ ﬁf
(BDL) & o = jiF 9;* Doh e de 0 BB E w08 Bt 0 A
WHPAEIHRES Y S o B AR E E3005 (58 (7L R R
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HEAE LT LI P B4 T JRAK &
;ilfr%;}'}f"*’” ’ﬁ—g""*ﬁfﬁé‘ ~ . I
E'_Fk«/n\ B3 10%48 5 tRid R R R AL F ¢ Ui RN -
5 2 17 hH BASTZ ALT - o 8 & - T 159 F #cdh. ;ac % 4
24 2 (BDL)~ 4 > ¥ «“—%2 2:1:8 & ¥ (50mg/kg) + *% & % # (BDL) -
Silymarin (50mg/kg)-|— £y %4 (BDL)® %2 <« § (RP) EtOHk % B4
(10mg/kg) + "2 & 2 # < #=(BDL) & 42 £ 35¢ B < ji¥ 2 (Sham)ig > &
T 1E‘f'rp’2“-?: A —‘f-ﬁtrgfé A R EE e AVFE S FE /R E
WY (4eTable 1) 0 S el aAFE b 3o 5 2 8 0 (BDL) ~ 4
= ZEZZQ'NE & 17 (50mg/kg) + "% ¢ % # (BDL) ~ S1lymar1n (50mg/
kg)+ ¥ % i % (BDL)% + % EtOHA % B3 (10mg/kg) + "4 & % £
#F(BDL) e &k {7 4 -

RE T E E Bl ky o By 4 £ S(BDL) g & 3
L EFE /R E I (p<0.05) o @ AF S ¥ %%*2-2-1;&: 2 ¥ (50mg/kg)+
& & % % (BDL) ~ Silymarin (50mg/kg)+ *%¢ % % (BDL)& = & %
lf@f'l s (T E RE v b PG MR 0 T «u”i
nZ R® (4cTable 1% B9) - @ 4F > ¢ &2:2:1;8 & $ (50mg/kg) "% i
gﬁg A A BT s E A E O ok % it § BtOH A X 34 (10 mg/
kg) iz

= \m{\ ar

° q: i

[ A
g
frmf

3

o

s:—nﬁg”’i

bR S EE S BB R (WWI0-F14) o % 7 RS
i B s 7R A S e (BDL) AR # 0 R i (sham)
TRAARRCL 0 B RS B o @ R AR SRS e S BT
AR B 3 izhﬁ,% $ BTG FEA B E R o
nR A It iE %ﬁ,?

a4 EALTZ ASTem ot o $ot 2§ 8 & & jis(BDL)

wu] hAST 2 ALT B354 ¥ i 7 L peie(Sham) % @ & » & 7 4 &
LR RS IR e R S R S (BDL) AR R &S A
G E2D: 1«w & 4 (SOmg/kg+ £¥ % & £ #F(BDL)) & & % " 1 ALT
% ASTx 2 i & ; @ Silymarin (50mg/kg)+*%¢ % % + jv(BDL) =
BRE SR ““ﬁ*(BDL) g g ASTZ ALTS 328355 1S o &
B2 AR 1A EtOH)é] B4 (RP 10mg/kg)+ "2+ 24 £
#F(BDL) e ¥ "% i\ AST-T 35 # ) A CE s e St b2 LR oo (4
Table 2) -

(z) " BRI 7 £2 LE AT
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Table 1. Profiles of body, liver and kidney weights in rats.
ZFREHE(g TIEE (g)

Sham (n=6) 39046.3 1340.6
BDL (n=8) 358.8+8.3* 26.5+1.1*

SLR (2:2:150mg/kg)+BDL (N=10)  334.9+5.6*# 21.7+1.3%#
SN (50mg/kg)+BDL (n=9) 364.4+14%4 20.7+1.5%#
RP (10mg/kg)+BDL (n=3) 368.8+10.8%* 26.142.1%*

Data are expressed as mean +SEM.

*p<<0.05 BDL *vs. sham ‘e

#p<0.05 BDL 2+% % % vs. BDL %

* p<0.05 SLR(2:2:1 50 mg/kg)+BDL %.vs RP(10 mg/kg)+BDL ‘&

Table 2. Results of plasma biochemistry in different groups.

ALT(U/L) AST(U/L)
Sham (n=16) 19.3£3.7 77+7.6
BDL (n=28) 11749.2* 728.6+£69.7*
SLR (2:2:1 50mg/kg)+BDL (n=10) 135.7£19.6 794+ 45.8
SN (50mg/kg) +BDL (n=9) 103.6+18.3 558.9480
RP (10mg/kg) +BDL (n=28) 116.8+13.5 612181
Data are expressed as mean +SEM.
* p<0.05 BDL group vs sham group.

Table 3. Hepatic Collagen Content (mg/g of dried liver) of Different
Treatment groups of Bile-duct Ligation Rats.

Hepatic Collagen Content (mg/g of
dried liver)

Sham (n=16) 14.848.0
BDL (n=28) 53.2+6.8*
BDL +SLR 2:2:1 50mg/kg (n=10) 20.946.9 *#
BDL + Silymarin 50mg/kg (n=9) 27.446.9 *#
BDL+RP 10mg/kg (n=28) 3047.0 *#

Data are expressed as mean +SEM.
* p<0.05 BDL Zevs. sham
# p<0.05 BDL+% % = vs. BDL e
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Table 4. "5 5k 4 1t 7 5 7~ f2 B 324 S %

PRI AR R 3 | SR Y AR R A
Sham (n=16) 010 010
BDL (n=38) 1.940.8* 0.840.9*
BDL +SLR 2:2:1 50mg/kg (n=10) 1+0.5%# 0.720.7*#
BDL + Silymarin 50mg/kg (n=9) 1.9+1.6* 0.1£0.4*
BDL +RP 10mg/kg(n=8) 0.8+0.7*# 0.6+0.5*#

Data are expressed as mean +SEM.
* p<0.05 BDL *vs. sham &
# p<0.05 BDL+X% % % vs. BDL e

a -SMA ' T T ——

500 X

400 L

300 | :

200 |

100 | T

0 R
Bl 4F > ¢ #F3r3| TGF-B1 1] 5HSC-T6m % % Ma-SMA v 2 »Tji

DMSO (0.1%) + + + +
TGF-B1 (Ing/ml) . + + +
Sm crude extract (pg/ml) - - 2.5 5
LC EtOH extract (pg/ml) - - 2.5 5
RP EtOH extract (ug/ml) - - 1.25 2.5

* p<0.05 TGF-B1 22.vs. DMSO .
#p<0.05 TGF-Bl &+7 # % vs. TGF-Bl &
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P

209 bp

a -SMA

G3PDH

A > ¢ ER I TGF-B1 1] j5xHSC-T6 % #2 & ;4 g-smooth muscle
a-smooth muscle actin (a-SMA) & 7] & 4= & T
DMSO (0.1%) 6H + + + +
TGF-B1 (Ing/ml) 6H - + + +
Sm crude extract (ug/ml) 6H - - 2.5 5
LC EtOH extract (ug/ml) 6H - - 2.5 5
RP EtOH extract (ug/ml) 6H - - 1.25 2.5
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150
100
g
=
S
s 50
N
0
B4 1 MTT assayBlid4f > ¢ ZHHSC-T6/mr 3 ¢ %
DMSO (0.1%) + + + + +
Sm crude extract (ug/ml) - 1 2 2.5 5
LC EtOH extract (ug/ml) - 1 2 2.5 5
RP EtOH extract (ug/ml) - 0.5 1 1.25 2.5

pSmad 2/3

Smad 2/3

a-tubulin

TLE S BLE R S 74F ¢ BEHTGF-B15142Smad2/3 $-v FAEEpL T

BERESE
DMSO (0.1%) + + + +
TGF-1 (1 ng/ml) - + + +
Sm crude extract (ug/ml) - - 2.5 5
LC EtOH extract (ug/ml) - - 2.5 5
RP EtOH extract (ug/ml) - - 1.25 2.5
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300
250
200 r
150
100
50 |

1 2 3 4

B6 rd > BEEE A4S ¢ BEHTGF-Bl3142Smad2/3 % FRipE 1t

B 8% 4
,ﬁ/ —g‘ Ra=2 'g‘

DMSO (0.1%) + + + +
TGF-1 (1 ng/ml) - + + +
Sm crude extract (ug/ml) - - 2.5 5
LC EtOH extract (ug/ml) - - 2.5 5
RP EtOH extract (ug/ml) - - 25 2.5
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Cell migration (fold of control)

TGF-B1 (1 ng/ml) - + +
DMSO + + + + + +
Dexamethasone (1 pM) - - + - - - - -
Rh (ug/ml) - - - 5 10 25 - -
Emodin (R&M) - - - - - - 10 20

B8 + § X B4 5-25 pg/mlyrFIHSC-T6 m?e X TGF-B1 {1544 (7 ek &

FE R 0 1 & Fdexamethasone 2 & ¥R & o + § = (»emodin&
I ERIEEY
T f%%[rgl/?%:gl ratio (%)
10
9
8 .
7 T L
6 L
5 .
4 L
3 .
2 .
1
0
1 2 3 4 5
Sham BDL BDL+SLR BDL + Silymarin BDL+RP
(2:2:1 50mg/kg) 50mg/kg 10mg/kg

BO 3 I B 4 AJL§ % BT 100 F (A £ 1 6] gl
Data are expressed as mean +SEM.
* p<0.05 BDL %.vs. sham i
#p<0.05 BDL2+% % vs. BDLe
* p<0.05 SLR(2:2:1 50 mg/kg)+BDL % vs RP(10 mg/kg)+BDL
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