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SR G T O I 2T 4E AL K B TGY-B, /Smad {5 5 18 # 1) 52 i

ME%, EMT, B, w0, HHRE, KEM, ZHA
(FTdy b B FE, #0H  450008)
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[HWE] B ARTT S5 T 18000 T 27 48 fb (hepatic fibrosis, HF) B AE A HLHI . 75 3% :60 2 Wistar KRB FEHL 2T 204 6
Y IEF A BT S w0 b RN R A S B BT A BRI R AN, R A AL SR LY p 75 R HF,
0.5 mL/ 2,2 K/, #4510 J&,5 JF GBI AT AL HF . T0B 41 T 3 45 [ ik 45 285 ( LA SE S i AT 6. 3 g-kg™') , SR i IF 875 L
IR 41[ (12.6,6.3,3.15) g-kg ™' ] T MsH 6 FA4 24,1542 10 i, R A RT-PCR 3k 4610 45 41 41 8154 1k E K IF 7B, (TGF-
B1) ,Smad2,Smad3,Smad4 Hl Smad7 ) mRNA 23k, Gy 20 4% 45 3 &6 DU 40 41 TGF-g, , B 2 . Smad 2/3 (p-Smad 2/3) I
Smad7 HFEE, HR: SIEWFALE, BA Y TCF-8,,Smad2, Smad3 () mRNA Fl TGF-B, , p-Smad 2/3 K [ % 51 B # 8
(# P <0.01) ,Smad7 F: X K1k B EREAR(H P <0.01) ; S AL L, 5260 o JFF 8P 57 & 41 TGF-B, Fil Smad3 mRNA £ ik
B EREAL, p-Smad 2/3 F1 TCF-B, & KK LFE WS (P <0.05,P <0.01),Smad7 FEH F£IL B FEH M (P <0.01), it 5H
B ECA BT B 04T HE /8 JT, AL AT 68 5 40 i) TGF-B,/Smad {5518 # A X
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[ Abstract | Objective; To investigate the protective effects and mechanism of Chaihu Shugan powder
(CHSGS) on hepatic fibrosis in rats. Method: Sixty Wistar rats were randomly divided into 6 groups: normol
group, model group, Chaihu Shugan powder high-dose, mediate-dose, low-dose, and prevention group, except
the normol group, all the other groups were injected with pig’s serum without inactivation into abdominal cavity,
twice per week and 0.5 mL each time, persisting for 10 weeks. The prevention groups were injected the stomach
with the medicines ( Chaihu Shugan powder 6.3 g +kg™', 10 weeks) at the same time when models began to be
made, the other treatment groups were dealed with just as the prevention groups 6 weeks later persisting for 4
weeks. Then rats were randomly taken for decollation in all 6 groups at the end of 10th week. Chaihu Shugan
powder high-dose group 12.6 g+kg™', mediate-dose group 6.3 g -kg™', low-dose group 3.15 g -kg '. RT-PCR
assay were used to detect the expression of transforming growth factor-8, (TGF-8,), Smad2, Smad3, Smad4 and
Smad7mRNA. The expression of TGF-8,, p-Smad 2/3 and Smad7 protein in hepatic fibrosis tissues was detected
by immunohistochemical techniques. Result; The expression of TGF-8,, Smad2, Smad3 mRNA and the
expression of TGF-B8,, p-Smad 2/3 protein were markedly higher, while the expression of Smad7 gene were
significantly lower in the model group than those in normal group (P <0.01). Compared with the model group,
the expression of TGF-8, and Smad3 mRNA were markedly lower, but the expression of Smad7 gene were
significantly higher, the expression of p-Smad 2/3 and TGF-8, protein were markedly lower (P <0.05, P <0.01)
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in Chaihu Shugan powder mediate-dose group. Conclusion; Chaihu Shugan powder have a positive action on

hepatic fibrosis model rats. The mechanism of its effect is related with its inhibiting the expression of TGF-8,,

Smad3 genes, and p-Smad 2/3 protein, and enhancing the expression of Smad7 gene in rats liver.

[ Key words |

JIF£F AL (hepatic fibrosis, HF ) (4 52 J5t 2 4f i 41

HJF (extra cellular matrix, ECM) g3 H ULFR, AF &2
ARA0AE (HSC) (3G 2 HF JE By o 35795 54k
H KW F B, (transforming growth factor-g, TGF-8, )
JEHE HSC 3 A6 F1 4R W ECM A T 55 58 14 48 i K]
¥, TGF-B/Smad {55 B WA Jy -7 TGFB 155 i
AR N R EERA" . Ll TGF-B/Smad i i
RS B HF 3R Y7, B 25 T R — B 3R
B BRI AT A B R AE T RN, 4
AT g, MR 55 P B S A B A O A B AR
7o WIFFEAE S 58 B B T H80O6) 2036 I T BE B AT £F
Aedb A BT AL, B LR A R AT A
5 1 45 6 1075 S 2 B3 1 HE R RS, & 76
FEUH B AT O TGF-8, Je R Ui 5 = % 5 4> T
Smads 2 ik 1) 5 W , B 5 58 51 B IF bt HE 0 1F H
BL
1 ##
1.1 25y Sl wi i (CHSGS) : 44 (it
5 1211004H) 10 g, B Bz (L5 12090025)10 g, Il =
(L5 12090018) 10 g, its 7 B (L2 1206001H) 10
g, tH5E (it 12040018)6 g, [F1A~] (41t 1201004H)
6 g, % HE (45 12060018)2 g, UL 259 = JLHh
24 TE 5 ORI

6 J # HE e Wistar K B, SPF %, K & (300 +
20) g, H AR K 2 T g B 2 B SC 56 2 i oo 4R 4L,
A K& AIES SCXK (1 )2010-0001 ,

1.2 k7 RNA $2H Trizol 55 |38 5% ik 1) &
( H A& Toyobo 723 #l, #it 5 FSK-100, QPK212plus) ,
PCR 519519 th L 1800 A8 ) 3 R BRA &) A
TGF-B, (L5 BA0290 ) , # % & Smad2/3 ( p-Smad2/
3,4t BA1395) ,Smad7 (4t BA1399) fadi K i —
PLAN SABC 429 41 b 4 3 R & (HiE 5 SA1025)
DAB & (535 & (#t*5 ED1022) , ¥ 2y i3 1+ 7
AW E AR R B

1.3 U8 Pixo™ AU SCHF 7 2 B PCR (3 [H
Helixis /A 7] ) , Powerwave XS 4 I K 39 4 g 1 L
(2 [ Bio-tek 23 7)) , 1575 %14 [ 3 B b5 v i HL (25
FE A 52 7)) , ABI 9700 %4 %5 PCR ¥ (35 [E ABI
A #l) , Ettan Ipgphor 3 AYX W) Bk ( 2 [E GE A A]) ,
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TGL-16GA FUAL L = 3 B L (L& =AU T ),
Biofuge Stratos I 2 & 4 C B .0 0L (36 E i
F]),DU640 #Y 58 5b 73 5t O i 3t ( 36 B Beckman)
U-CMAD3# & 5, B R AL, GX51 A4 [ 3
BT & 58 (¥ H A Olympus A H] ) .

2 Hik

2.1 Wi KREBEPLG N IEH A BRI A 5
AT TR L rh AR L, S TR A, A
10 H,

2.2 BREIE 5SS SH OO EH AR A
G2 BRIE R ALAh  JE A4S LK A 10 A
G BE A3 P I 27 2 AR ASE TR ) A TG 4 00 35 I 1
SRR 0.5 mL/H L2 /R ESE 10 7,5 T 5 R
A WU £F 4k . CHSGS T3 By 41 T 3 452 [a] I 25 25
FRT 6:00 ig 1 ¥,k CHSGS 6.3 g-kg ™', %4k
10 i, & IRIT 41T 55 6 J8 %4525, CHSGS 2 12.6,
6.3,3.15 g-kg 'K, B R FF 6:00 ig 1 )'* 1
BRI 25 T R FRER K g, 255 10 JE 4500,

2.3 HZURE EUA MR LT AL 2L, AR R S bk
SE ALY R, A UT R B HE G 0, R 58 5 2F 4
Yotr, JF LU PR B2 7 AR S JRSCHR [ 8 ], 4%
JFEF4Eqb o0 0 ~4 #1, 0 W1 TCIFLF2ifb ;1 9. 2F
HeALAUR BRF 1148 X B8 XY K52 W 4 difb il
1A DXCHE A /NI 27353 10 R IR 2F 4k 4k 1 45 f 1
iy, AE TG B SR AL 54 30 MBI TR B, R AL

2.4 K TGF-B,,Smad7, p-Smad2/3 % [ ik
e 4k S-P LK 2 B 52 S0k [ 9-10] . 45
IR A U R 3 LA bR B BORh BH P R 5A AN
O B Bk D) R BE AL 10 A 5 A% 0
( x400) , LL4x A 3l G 53 BT 5 G e T BH 2 2 €6 0
R A BCEE TSI

2.5 f Smad2,Smad3,Smad4 FI Smad7 ) mRNA
K B-actin B i 51 ) 5'-GTGACGAGGCCC
AGAGCAAGAG-3', F 814 5'-AGGGGCCGGACTC
ATCGTA-3' 4" 14 F- Bt 940 bp; TGF-8, 5|4 5'-
CGCAACAACGCAATCTATG-3', F % 8| 4 5'-
ACCAAGGT AACGCCAGGA-3', "4 K Bt 1173 bp;
Smad2 I i 5] ¥ 5'-GGAAAGGGTTGCCACATGTT-
3, FiiF8l 4 5'-AGAATCTCCGTGTGCCGAGG-3', ¥
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14 K Bt 200 bp; Smad3 FF5 4 5'-AAATGACAG-
CAGCAGGGACAC-3", F 54 5'-GAGGTAGGAC-
CCACAGTAGAGC-3" 314 B Bt 172 bp; Smad4 [ Jiif
2l # 5'-ACGGCCATCTTCAGCACCAC-3', F i 8l ¥
5'-AGAATGCACAATCGCCGGAG-3', § # B B 648
bp;Smad7 Fi#5[ 4 5'-TGGTGCGTGGTGGCATACT-
3, R8I % 5'-CAGCCGATCTTGCTCCTCA-3, 4 1
A BE 176 bp, JFE4LZ1 5 RNA B 48 BRI a1k 2 IR
R & U B AT .

2.6 FitA b HEEREEMN v s Kon, 2
2 I) 35 B be AR T O 22 4 o BCHE b B AE SPSS
115 it f54e3t, P <0.05 I ERAGIHE XL,

3 &R

3.1 KRR IS SCIai o, IEH 4k B,
FOH B R E K JCAET . MR A i T A G
JEE BN IR Bl R R AT ARG L BT 2 HL
T ARIR T A R B B AT T Bl e AR E S
B, m AR EIRITHASET 1 H

3.2 XIFHZEE R 480 B ek AR B R
W SRR H S, CHSGS W4, CHSGS 15

bl eI AN Ao v R Y O A B R e S
%% 10

#*1 CHSGS WAL KRIFFEN S BT
Table 1  Effects of Chaihu Shugan powder on stage of hepatic

fibrosis model rats

) & 21 4 }

- e . - lﬂ? T 1£21tﬁ7\ﬁﬂ3 -
% - 10 10 0 0 0 0
H Y - 8 0 1 2 4 1
CHSGS 12.6 9 2 3 3 1 oV

6.3 10 6 3 1 0 oV
3.15 9 2 2 2 3 0
CHSGS T [ 6.3 10 7 2 1 0 oV

TSR Y P <0.05,

3.3 X HBHAFHL P TCF-B,, Smad2,3,4,7 K
mRNA P M0 5 1 4 41 H 6, BB AITGE-B,
Smad2 F1 Smad3 ) mRNA EEH B FEWIN(H P <
0.01) ,Smad7mRNA 3 ik B E R L (P <0.01) ; 54
RUZH M B, S W) AT BLOh R B4l TGERB,,
Smad3mRNA ik B E LA, Smad7mRNA Fik i
FHM(P <0.01), W2,

%2 CHSGS 3t XRAFHA S TGF-B,,Smad2,3,4,7 mRNA K EFEM (v £5)
Table 2 Effects of Chaihu Shugan powder on level of TGF-8,,Smad2,3 ,4,7 mRNA in hepatic fibrosis model rats (x +s)

TGF-8, Smad2 Smad3 Smad4 Smad7
21 51 Fl/g kg ! n
/B-actin /B-actin /B-actin /B-actin /B-actin
H - 10 0.84 +0.51% 0.05 +0.21% 0.16 +0. 13% 0.85 +0.26 0.63 +0.39%
5 %5 - 8 9.92 +2.57 0.59 £0.23 0.83 +0.19 1.23 +0.42 0.10 +0.53
CHSGS 12.6 9 5.48 +2.31" 0.57 +0. 16 0.72 0. 16 1.12 £0.17’ 0.53 +0.36"
6.3 10 5.01 +1.39" 0.58 +0.24 0.69 +0. 06" 1.21 £0.24 0. 60 0. 42%
3.15 9 8.21 +0.49 0.55 £0. 15 0.78 0. 07 1.10 £0. 13’ 0.28 +0. 46
i B 6.3 10 4.16 £0.36" 0.58 +0. 41 0.62 +0.03" 1.22 0. 31 0.62 +0.21%

T SR Y P <0.05,7 P <0.01(K3 ),

3.4 XBHNHL R TGF-B, ,p-Smad 2/3 F1 Smad7
EERBWEE  5IEH 4, B 4 p-Smad2/3
Ml TCF-B, & 1 B M £ ik B % 98 (P <0.01),
Smad7 ¢ F W55 (P <0.01) ; 548 4 %, CHSGS
B P 4L, CHSGS 1B 28 th p-Smad2/3 Fl TGF-B,
AR EI R ] 3 55 (P <0.05,P<0.01),
Smad7 & [R5 B EH (P <0.01) , W3 3,

3.5 TGF-8,5 Smad 7 %A, TGF-8, 5 p-Smad 2/3
FEHRILWAEEMH: B EHE S5 Spearman 45 A K
AT, TERL 2 h Smad7 mRNA 5 Smad7 & [ 32 ik
SEIEAH G (r, =0.784, P =0.000) , TGF-3, mRNA 5
Smad7 mRNA 3% ik & i & (r,= - 0.491, P =
0.028), TGF-B, & 1 5 Smad7 & 1 3K ik 5 1 A ¢

*&3 CHSGS WHFALA+H TGF-B,,p-Smad 2/3,Smad7 & H R K&

YR (2 £5)
Table 3

Effects of Chaihu Shugan powder on level of TGF-8,,

Smad2,3,4,7 protein in hepatic fibrosis model rats (x +s)

e TGF-g, p-Smad 2/3 Smad7
415 n
/g+kg ! /A /A /A

E% 10 - 0.75+0.25%  8.95+4.21%  34.53 £6.24%
i) 8 - 8.67+0.64  28.78 +5.39 7.51+1.36
CHSGS 9 12,6 5.37%3.46" 2176 +£7.13%  29.37 £5.33%

10 6.3 5192337 14.52+5.37%  30.71 £3.58%

9 315 7.17%3.28  25.97 +8.63 9.15+3.39
CHSGS #iipi 10 6.3 4.89+0.34" 13.45£6.21%  32.71 +3.58%

(r,=-0.658, P =0.000),
TGF-B, % 15 p-Smad2/3(r, =0.651,P =0.000) % 1

CHSGS w5 4 4 h
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TR IEMK, 5 Smad7 & [ ik 5 fAH X
(r.=-0.694,P =0.000)
4 it

TGF-, J& H i & B 1 fie 78 1) $04F 4 1k 20 i
T, TGF-p, 5 N iiF Y Smad & H %54, ¥ L TGF-B8/
Smad 5538 P% , 12708 # 2 2R 4846 25 W 7 I BL 4
Jfy OB AR, TGF-8, 5 HSC B TB,R 37 {k
(TGF-B, receptor,TB,R) &5 & , W1k T8, R, G LAY
TB, R IR 1L 1% Smad (1,2,3,5,8) K — i b1, %
B 51 PR Smad4 255 IE R SN R 2
B Y FPIZE DNA 255 %5 B K (L4 ) 3 i%00s
T g A e T R B RS B Ak i
Smad2, Smad3 i § TB,R/Smad & & ¥ ¥ i, 8¢ f#
HSC 1 bk B ZF 45 20 i ( myofibroblaster, MFB) ™" | [i]
B NA R T ARYE J E 2 A R A S R N S 2
Ft ECM,HSC X LA H 43 F 55 43w 77 20, F i TGF-g,
235, e HF (9 JF €, 1] Smad7 J& F #j i 7
Smad , & J# % A -, Bl Smad7 #9 3 3K 14, 3 2ok 417
i Smad2,Smad3 W W2 Ak B 1L HSC 55511 i F
TGF-B/Smad 15538 FAE HSC J07% rb i 2 5 X, )
251 BUIZAE 5 0 8% 0T 2 o HE [/ B 36 32 488 1)
HE

ARWFFE B LT CHSGS X TGF-8, M F (s %
RO 45 R BN, 5 1EF A i, A
TGF-B,, Smad2 fll Smad3 AYJ mRNA, p-Smad 2/3,
Smad7mRNA & 3K i} 25 0 55 ; 5 £ 8 41 Hb %, CHSGS
| 2H TGF-B, Fl Smad3 mRNA 335 1 b 2 B A%,
Smad7 B[RRIk B E W N, $#E7% CHSGS Xf HF HA7
g 2 TR FIVR ST AE AT, FHLHI P REfE 2 Smad7 (3R
ik, E IR Smad7 0] Smad2/3 (75, 985 T
EARZEE N TGF-B,/Smad {557 5, B E F&
Bo CHSGS J7 Hi 5880 (I 4 BiF 125 (AR 58 R e AT
25 5 H REL R, T S R R AR R 2, A BRI
EA G, B S B RR AR, 2 A AT R
s B ST R R B BRASATHG , AT 5 H BRI, H 5
VT IR Rl 2 b B T R, e LA A 9 A 4%
CHSGS 40 JIF £F 4 Ak, AL 1 7T 68 @ if + #il TGF-8/
Smad {555 T4t , M TCF-B, JEH Kk, LA
Uit g, ARWF5E B T CHSGS #il il TGF-B #l
Smad3, -3 Smad7 3 ik, {H X} T CHSGS /& 7 5 Wi
TGF-B, FLik-Z AL 6 F1 Smads 73 F R BERR 1L 5 %
e AT

[&F k]
[ 1] ##e, 8 H 0, B, %. TGF/Smad {5538 #% 5 HF
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