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Abstract

AIM: To investigate the seropharmacological
effects of Yigankang Decoction and its
separated recipe on collagen metabolism and
transforming growth factor-beta 1 (TGF-f1)
expression in hepatic stellate cells (HSCs)
and explore the antifibrotic mechanism of
Yigankang Decoction.
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METHODS: Normal rats and rats with carbon
tetrachloride (CCly)-induced liver fibrosis were
administered Yigankang Decoction and its sepa-
rated recipe (containing radix salvia militiorrhi-
zae, astragalus and angelica sinensis), respective-
ly, to prepare medicated sera. After medicated
rat sera were incubated with subcultured HSCs,
the synthesis of collagen was evaluated by *H-
proline incorporation assay, and the expression
of TGF-B1 mRNA and protein was detected by
reverse transcription-polymerase chain reaction
(RT-PCR) and Western blot, respectively.

RESULTS: All kinds of medicated rat sera pre-
pared in the study could inhibit "H-proline incor-
poration at a concentration of 100 or 200 mL/L
(normal rat sera at 100 mL/L: 2275.00 £ 114.30 cpm
vs 2401.87 + 108.50 cpm vs 2963.62 + 128.01 cpmy;
fibrotic rat sera at 100 mL/L: 2205.31 + 108.97 cpm
vs 2462.70 £ 177.02 cpm vs 3179.12 + 223.34 cpm;
normal rat sera at 200 mL/L: 372.96 + 123.3 cpm
vs 2515.37 + 98.25 cpm vs 3209.38 + 110.75 cpm;
fibrotic rat sera at 200 mL/L: 2394.29 + 150.50 cpm
vs 2611.25 + 126.05 cpm vs 3490.46 + 183.16 cpmy;
all P < 0.05 or 0.01), and decrease the expression
of TGF-p1 mRNA and protein at a concentra-
tion of 100 mL/L (all P < 0.01). The sera from rats
medicated with Yigankang Decoction had more
significant inhibitory effects on "H-proline incorpo-
ration and TGF-B1 expression than those from rats
medicated with the separated recipe (all P < 0.01).
The sera from medicated fibrotic rats were supe-
rior to those from medicated normal rats in the
downregulation of TGF-f1 expression (Yigankang
Decoction: TGF-f1 mRNA, 0.356 + 0.032 vs 0.568 +
0.028; TGF-1 protein, 0.458 £ 0.009 vs 0.639 + 0.102;
the separated recipe: TGF-p1 mRNA, 0.601 + 0.047
vs 0.810 £ 0.051; TGE-B1 protein, 0.612 + 0.126 vs
0.860 + 0.138; all P <0.05 or P < 0.01).

CONCLUSION: Both Yigankang Decoction
and its separated recipe can inhibit collagen
synthesis in HSCs perhaps through inhibiton
of TGF-B1 expression. Sera from rats medicated
with Yigankang Decoction and from fibrotic
rats were superior to those from rats medicated
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u g A0 with the separated recipe and from normal rats  X§&ig):
in inhibiting collagen synthesis and decreasing beta-1;
TGF-f1 expression, respectively.
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HSC, *H- ,
Western blot TGF-p1 , RT-
PCR TGF-B1 mRNA
#R:

HSC (100
mL/L A :2275.00x114.30 cpm, 2401.87

+108.50 cpm vs 2963.62+128.01 cpm; B

2205.31+108.97 cpm, 2462.70+177.02 cpm vs
3179.124+223.34 cpm; 200 mL A : 2372.96
+123.3 cpm vs 2515.37198.25 cpm vs 3209.38
+110.75 cpm; B : 2394.29+£150.50 cpm vs
2611.254126.05 cpm vs 3490.46+183.16 cpm,

P<0.05 0.01), 100 mL TGF-B1
( P<0.01). 2 . TGF-pl

( P<0.01),
B A ( : TGF-B1

:0.3560.032 vs 0.568 +=0.028; TGF-B1
: 0.458+0.009 vs 0.639+0.102;
:0.601+0.047 vs 0.810+0.051; 0.612+0.126
vs 0.860£0.138, P<0.05 P<0.01).

Zif: HSC
, TGF-B1
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RAVEFCRY, LS 2550 A s 25 o 405
1 2 JF B G I PO 27 A/ YL A
TRZTDT YU AT A AR TP oA = SR
JARE ST R B B v 2RI, BRATTR R
FU LT 24 BE 22 732, RISl 5 lUE K BRI CC,
T8 AR 2T 4E A KB 2 T R AR T -2 A B
JIrE B HE) WA, /8- T4
HhEEFER T AR 41 i (hepatic stellate cell, HSC),
TRTIZ T AT HS CH I AR S e 2B K I 11
(transforming growth factor-B1, TGF-B1)JE K 5
T RAR B R, LRI T 0 25 W 4 FBE S &%
e s X, IR FH T LR I3 25 9 2 7 1 42 4E
L) 55 1 H B ASHUAAR ELAE T 22 5.

1 SRIRTSE

1.1 mM B, . HE. A5%9
WA, FHSANETTmES . . HRE3K
UK, PN T 2 RS TR
W2 0, FIT AR A8 T A RIS I A
7K HUFRRE T W, A2 BE0.72 kg/L. fiJE & SD
K96, T s ), R F280-330 g, 19 [ ALE=
BERZESZE S 0. *H-I 2 CH-Pro)ll [ th
51 aeRlEpt ok, /D EPITGF-p1 mAbIE A
% [ESanta CruzA A, PR ActinZ 7w FEHLAE
H O LR ) TREA IR A HRPARICH L
FPihIgG. ECLAGIAAI G W4 DAB
WA S AL AR ARERA . &
FIMarker) [ A6 5l AE YA R L. RiSIR
2T YE Z L DNA markerl F 3644 TREA .
RT-PCRY 14 R H 52 [E Promega /s ). SARNA
PR G B A SR ZR AR BRI A
H). TGF-B15 14 th B2 T AR TRE A w5 k.
LA g b 0 sl =43 B .

1.2

1.2.1 R R BB AL A (IE
WK R 2 LS ) AN 2 (JFFET A R B 259
M5 40), &F/NH48 0, Z41 K% T400 mL/L
CClL Al A s ise, 1714 mL/kg, LAEMCA
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2 mL/kg, 553521k, 359 wk; FHULK 2 Talifhilie
" ise, 7&K IR A] ] 2401 9 wkJim 25 4H BE R
W3 HOREL, WU THEG (1, %2 3G Lk,
e ¥ 240 K B & BENL A A3/, RRZ 15,
V1 XYL, W2/2.2: PS5/ T741, H3/4.3:
i T HEAH, 25 W) A 42 i Nk T 5 44 5T 2 10 £ H
A 2K T w2 /N2 K g,
HESES d, W IR AL DU F EKig. SO R R
ig 1K, 1 hi, FRSE kUL, # %3 h, 3000 r/min
IR 250020 min, 43 B0, 56°C K330 min, i
JERRTE, HIARPMI 164055550, 43 e Bl &
50+ 100+ 200 mL/LZ447)/%f BEILIA 35 F5 k.
12.2 DAY IEE KR A MLIE A, BA:
AT 44 K B 25t 4, A4 50 37N,
ATAL: IEH K BUILIE O AL, A24H: 1E% KR
SN T INGE L, AL TE 5 K B35 T e I 375 4 ;
B141: BFEF4Eb K RS ST 4, B241: HF£T4E
KBTS/ N7 s 24, B34 AT AT 44K,
A RIS A, f /N6 K FLako R IR M.

123 HSC . XHPH-Pro A
. BHSCLAREL6.0 X 10° (1) %5 5 Fh 96 £L 1%
FEMR, FEFRAR I E K R R, e i
RPMI 164045157724 h, Mgl A 7 240+
Goltl; 43NS0, 100200 mL/LI¥ % & AF
LR YA K B A T S/ PE Z /N 52 7 29 3G, 200
uL/AL, 6 hjE, FFLINAO0.3 nCil¥’ H-Pro, 4k
S A 18 h; 2.5 g/LIREL I AL, K40 fudh g
PP YEAC I, ZRTHKPEEAMIERR, 60°C AL
T, BTN, IS mLINARI, T4 A
SR EACEI0 5 A T8O 1 (cpm).

1.2.4 HSC TGEF-pl 3|
Western blot 772, #:512.0X10°-3.0 X 10°4 41l Jiid
F25 e IR, WA B4 MLT100%@E A,
AN A I35 R TR IR AR SE R 7724 h, 40 i
AKFEB T GJINIG, 25100 mL/LI)IER
AT AR R B R PR 2N 5 5 25 L i,
5 mL/fl, IR HHSC 24 hjm, FEEHSCHIRE A,
HEAT100 /LR NI BERL BE R HL VK, A HPIRES T
BEJEE, 170 mA, 13, 1 h; 12 100/ BT TGE-B1
mAb 4 CHBHIER 11 1000k HL S S AL Yl bR
WL AP R IgGE I % B2 80 &2 h; ECL
RICHL T min, X6 H K = EE30 sE 5004,
B, E, BERRO T, KEEUTGE-p1Y
Actin[JF W IEA) I HER IR,

12.5 HSC TGF-f1 mRNA K H
RT-PCRJj V. $:F02.0X 10°-3.0 X 10’44 Jilg T
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25 em’RE R, W A A0 AT 100% k4 I,
ANE G 25 I ARG IR Ak 285 5724 h, T4
FEARFL AT GIE, 405 In100 mL/LIIE
N AT A K B R I /P 2/ 5T 25
i, 5 mL/J, #EHSC 24 hjh, $2HUHSCERNA,
EAT S0 BEVE 5 0 S P RN E A, 2 pg i
RNAZATRT-PCR, fFH50 uLJx NAE &R 509
BTGF-BLAIB-actin. TGF-B15#J741: _L3i5'-C
TTCAGCTCCACAGAGAAGAACTGC-3', Rilf
5'-CACGATCATGTTGGACAACTGCTCC-3'(#"
B4 K/ h298 bp), p-actin: _[375'-GTCACC
CACACTGTGCCCATCT-3", Fiif5'-ACAGAGT
ACTTGCGCTCAGGAG-3'(F # /= H kK /N by 542
bp), HAENEIA ST, RT: 48°C, 45 min; PCR:
94°C A2 mindE AJEFR, 94°CAME30 s, 60°C
JEK1 min, 68°CHEMHI1.5 min, L40MEHY 1Y
JF68°C#E{HT7 min. HL10 uL RT-PCR/“# /10 pL
DNA Marker# 1715 g/LEEERERER ik, KH
MULIT IMAGE#ERR G 53 B A4 T IO B 4
i, 45 R LATGF-B1 Y5 B-actin/f R0 W OE 1K Eb
HER.

SIS HAR Llmean + SDFE IR, K
FISPSS13.0% A-2E4T 73 #r, 2H IR LR H H s 32
Ji 2553 KT, N de /N 835 22 VA (LS DY HEAT B 7 L
5, P<0.05 KA Ge it 5 7 ¢

2 B

2.1 HSC 2F 7y v 4 1R 2
B KT 2 /N5 P i STHS CHIPH-Pros A
BIAMEER. AAGER KR 90+, &
JH e K P2 /N2 7 29D i 50 m L/Lyk 5 41Xk
*H-Pro5 N AMHIATE L5 6 8 41 A b0 35 o %
F(P>0.05), 17100, 200 mL/LK 4035 B A B
FME 2 R (P<0.01); BAL(AT 21 44k K B 245 4 1fi
T UK EE 2 BE ST 2 /N 507 25 ) 1L A
550 A AH L3 HAT Wl 35 Pk 22 57 (P<0.05, 0.01).
FH R 94 B 1) 25 JFF BRE 24 ) 10375 X H-Prods A9
WAL T P2/ N E 07 i, RA W&k
75 5(P<0.05, 0.01). 2144k K il 2454 if 3 Xk
*H-Pro#s NWHI/E 6T 15 K B 254 i i
(P<0.05, %1).

22 HSC TGF-B1 PP
7 1) 2 HH HE A PE 2/ 82 07 25 ) 137 5 ) Sl 24
HITGF-BLER FARIE@P<0.01), 2EAFREVERIAL T/
Z/N T (P<0.01), LR 40K B 25 W) 3 414
FAR T 1EH KR 2515 41(P<0.01, K1, 2).
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“hAEE
paxi:) &% (cpm) HOHIZR(%) Pax izl &t (cpm) HOHIZR(%)
Al 2604.11+ 86.40 B1 2866.56+ 188.19
A2 257451+ 125.25 1.14 B2 2657.16+ 149.36° 7.30
A3 2555.63+ 105.79 1.86 B3 2453.82+ 201.63™ 14.48
y Al 2963.62+ 128.01 B1 3179.12+ 223.34
» A2 2401.87+ 108.50° 18.95 B2 2462.70+ 177.02° 22.53
A3 2275.00+ 114.30™ 23.20 B3 2205.31+ 108.97™ 30.68
Al 3209.38+ 110.75 B1 3490.46+ 183.16
A2 2515.37+ 98.25° 21.62 B2 2611.25+ 126.05° 25.19
A3 2372.96+ 123.30™ 26.00 B3 2394.29+ 150.50™ 31.47
3p<0.05,°P<0.01vs Al Bl ;°P<0.05,%P<0.01vs A2 B2 .
4548 =] mMRNA
) TEE4B(100 mL/L) FF&F4E1K4R (100 mL/L) IEE4E0100 mL/L) FF&F4E1K4R (100 mL/L)
1.851+ 0.150 1.878+ 0.153 1.194+ 0.042 1.267+ 0.045
0.860+ 0.138° 0.612+ 0.126° 0.810+ 0.051° 0.601+ 0.047°
0.639+ 0.102™ 0.458+ 0.009™ 0.568+ 0.028"™ 0.356+ 0.032™
°P<0.01 vs : 9P<0.01 vs

Al A2 A3 Bl

B2 B3
I Gem Em S TGF-p1

-_{ B-actin

B BHRESSNEAAREHYIMEIHSC TGF-BIE

BRAHISh. AL A2
;A3 ; Bl
; B2:
; B3:
2.3 HSC TGF-Bl mRNA PATR T i

2 (1) 2t JH R R P 23 /N 52 7 24 ) ML i 350 m] Wl 2 410
HITGF-p1FE N KL (P<0.01), 23 ATEEAVE LT
P2 /N2 T7(P<0.01), BALERIE T-A(P<0.01,
K2, #%2).

3 19iE

JH- £ Ak 2 P A 12 e JH s 12 Jee R A 1) S )
Toi BRI A By 0 220 B B, A& 52 Wi A8 1 SR TR 1Y
FEEIRTT AR SR 1 A SR Ak 4 i A
F )7 (extracellular matrix, ECM)& X, Ffi
b, RS BT, HSCREIFIEECMIK
T BRYE, S AT 44l T R 40 2 LAt

actin Al A2 A3

2 HFREASNEHZARABYIMBEIHSC TGF-1
MRNARIARIEZNE. AL: A2
; A3:
B1: ; B2:
; B3:

ANM N 2 A0 IRl 5 e . IR I 2 I
Heit, HSCI AL I A 3 S ST S RE P AR 28 B o
240 0 B e o R T T R A A
HEA I B RE P B Y, 4Rl I 2 2
S BRAN  DR RAE E  BT ET AR R T e L.
TGF-B 15 H i BT & f5 5 K PR st A B AL 7,
L5 20 MO PR AR N 52 AR 25 5 R rTGEHS C, {2
BEHSCMMA T I IVAYRJE . £F4eie s A
S ZRAE, AECM A RGN, I L 4] 5 i
< B I M R 0 O < e A 1 R A 1 U A 4T
VA S S I A1 R3S PEAECMF A k2D,
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AT 5 A0 R E T, R N AR AR TR
TRARMNRIE, RIS R R+
B A Al B IR 2 — 1 HSCHR AR e Cl,
5 R B A K Bt e 20 75 el 0 B 7R A 4 e B
RAFAFKANE, RENFEIHSC, J2 8k #A
(T 4T AL ST Y.

R defb g e “Whm” o R .
CHIYEE” VO, 99 AR TR AL S BT BB AL, B
IS 1 A A9 R ) 3 L R A, of 9 A A
o3 1 BRAURE 2L, YRYT N DTS ARG R 32, 35S
AR, R ST R R E TS, LY
W ARG S E LA, I F B B4 A A i 2y
T . Ay B 2 B EE 2 4 A 1 4 B
B A 3 S R it — D i 4177, A5 AT K30 A
KXEI T R . PES /NS T S g T
AT T RE GRS SER T, 45 RE W% 77 H
AR, SeE I DIGE, fMHIHSCIEAG, Hh7H,
fRBEHS CI T, HUiR i S db, TRa 24t JiT-40 1
e 2 RS AN 2% Th e S5 VE H, 0 B H A R
RO AN R B AR TR B 2 TR Pt
Z/NST 7 IS 4R S A I H S CHRE S A5 1k
MTGF-BUEE I A 1 &k, Wz 2 07 7 L
il .2 72 MmRNAFI & H K FAIHI TGF-B1# X,
MIHIHHSC ECMIIA R, KIEPUFEF 4t A
H. i 25 ECAT S 1) 5 B REZH (A3, B3RS/
TH(A2, B RA TN WEMAEM, mTRE 2
VIRLF WAL IS AR Gl AR e AL B4 i
RO BE I O, FR AR IR T v R R A AR
T3 R REARAIL FAx

L7 24 B 2 7 VR AE R 2R T P )2 SR,
HSE BRI R P IR 2578 K 2 i i, HIHWEAE A
AP di () 29 AR R A A R, SRR 2R
TR 95 BECDR 255 2 AR e AL R R A AT R TR S
W), T A 496 L3 24 B 27 D7 VA K e filf e 358 ]
AR Ay S0 R o R LG 2y R A%
S0 MLVE 2 B2 D7 i AT X LU 9T, 5 R T
LT YAl K R 25 L35 STH S CHE S5 A5 1 X TGF-B1
SR 5 AR aA A IR SR T IE KR 2
WIS, o3 AT B R, A5 3R o B HIE TR A TR A
A4 43 77 68 4T 4 AT AS LA B LA, 97
S R e R ARG BT Th B A2 40, %
YA AR DT BRI, AT S BUR AL
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PR 2504 RO R LR R, A I TS, A
UL A A T B oA 0% R 24 PR Ay
RO IR IE— L 25087 24 T A IR HA nd Al
R B 2R RN, I3 25 B B
) W e 24 S5 (A8 080y S AR IPLI B AL 17—
AT 000 TR, BAESIG HOR Bl 20
730 NPT RIS S

4  SEE
1 ,
2007; 17:
159-161
2

2008; 30: 1481-1482
3 Zhang YP, Yao XX, Zhao X. Interleukin-1
beta up-regulates tissue inhibitor of matrix
metalloproteinase-1 mRNA and phosphorylation of
c-jun N-terminal kinase and p38 in hepatic stellate
cells. World | Gastroenterol 2006; 12: 1392-1396

HSC TIMP-1

2006; 14: 173-178

5 Yao XX, Jiang SL, Tang YW, Yao DM, Yao X.
Efficacy of Chinese medicine Yi-gan-kang granule
in prophylaxis and treatment of liver fibrosis in
rats. World | Gastroenterol 2005; 11: 2583-2590

6 Wei H, Lu H, Li D, Zhan Y, Wang Z, Huang X. The
expression of AT1 receptor on hepatic stellate cells
in rat fibrosis induced by CCl4. Chin Med | (Engl)
2001; 114: 583-587

7 Wallace K, Burt AD, Wright MC. Liver fibrosis.
Biochem ] 2008; 411: 1-18

8 Rockey DC. Antifibrotic therapy in chronic liver
disease. Clin Gastroenterol Hepatol 2005; 3: 95-107

9 Prosser CC, Yen RD, Wu J. Molecular therapy for
hepatic injury and fibrosis: where are we? World |
Gastroenterol 2006; 12: 509-515

10  Sarem M, Znaidak R, Macias M, Rey R. [Hepatic
stellate cells: it's role in normal and pathological
conditions] Gastroenterol Hepatol 2006; 29: 93-101

11 Urtasun R, Nieto N. [Hepatic stellate cells and
oxidative stress] Rev Esp Enferm Dig 2007; 99:
223-230

12 Friedman SL. Cytokines and fibrogenesis. Semin
Liver Dis 1999; 19: 129-140

13 Gressner AM, Weiskirchen R, Breitkopf K, Dooley
S. Roles of TGF-beta in hepatic fibrosis. Front Biosci
2002; 7: d793-d807

14 Ma HH, Yao JL, Li G, Yao CL, Chen XJ, Yang
SJ. Effects of c-myb antisense RNA on TGF-
betal and betal-I collagen expression in cultured
hepatic stellate cells. World | Gastroenterol 2004; 10:
3662-3665

IL-1B

15 .
2009; 15: 234-236
16 , .
2008; 48: 116-117

w @ R



