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WE: BR  WWFARFHER AR (CCL) 0/ N BIF A 4k i . AiE 4% 30 HdER M
ANERBEHL A0 B JF A AL R AL, A4 10 H o T 440 40 F0 2 AR T 20 /0N BROME Jis 7 S 1A B 40 8 209%
CCl, PAMEMITR B8 5 mL + kg ™", X B2 /1N BRUMGE P S A ) (R AL A ROt , 0 2 vk, %8 8 15 5 3 ke , R AR AL
INETE B RASHERL 4 g - kg™ AEH 10K, 3k 6 JA AFLF AL 41 A0 R4/ SO 5 R DR AR A AR TR /K o SEIR AT AR
WHZJGE 24 h(SERJE ) - AFR A 4L/ A B i, LR 45 AL/ N B 5 Bk A A A 5 T BObE s R /N RO o 8, 345 41
INBRIFFR L s BUN BRIFZH S, HEA T IR AN - 21 2 2 Masson B8, WA/ BRI A U0 B 2% A8 Ak 5 o 41 S0k 2 iAo T
INRIFAL A o P USRI (o-SMA) (98 (7 B 3234 5 2R 3R B 6 Sz il /s RIFZH 2 rh o-SMA | THY JiE S 2
A1(COLIAL) ZHZ 4@ 2 AR IR 1 (TIMP-1) K% b A4 R F-B, (TGF-B,) mRNA 3%k ; Western blot 346l /] R
JFHEIH o-SMA TGF-B, AR FRE, &R N3 A/ R LR ER TS E L (F=2.312,P>0.05),
JFEF 2 A 2 RN R AP /S B 385 0 S5 25 /N5 BRAL (P < 0. 01) , ZRAFH 2 /N BRUMR T 2 184 8 2 K T & i fb 4t
(P<0.01), AL/ BRIFR LG 2K T X RAFI AT (P <0.01) % R 5 ARSI UL bk 22 57
TB2 7 L (P >0.05) o FFEF4ifbal/NRIF4IZT P «-SMA % 11 5 mRNA A% 321k 5 028 5 FXTB 41 (P <0.01) ,
FARFH/ N FIFAHL T o-SMA 1 K mRNA X3R5 B E LT R 404 (P <0.01) AR PR 5% B4 /N BRI
AR o-SMA 2 M mRNA MHXTRIBE IR ZE R G2 E L (P >0.05) . FeF4efbdl/NEUTF4 2 COL1AL i
TIMP-1 mRNA AHX} F2ik 5 3 m TXHRAL(P <0.01) , 2ARFF4 /N RIFA L COLIAT FiI TIMP-1 mRNA A% 22 ik &
LTI LA (P <0.01) , ZEARFHAH/INRIF4141H COL1AL i1 TIMP-1 mRNA FH X 224 i g 2 T X IR (P <
0.01) . JFLF4ELA/NRIFLIZIH TGF-B, M K& mRNA ARk & B 3% & T HRL (P <0.01) , R AR /N R4
215 TGF-B, 2 M mRNA A%} ik & B E R T HF AL (P <0.01) , AL/ RAF4L 4% TCF-8, A K
mRNA AHX A & 3 m TR (P <0.01) o &8 FTASHEUR AT i BT 2 2 o-SMA [ COL1A1 \TIMP-1 J%
TGF-B, FyZiETMIEsE CCl, 75T 0/ BUHEF 4t

K ALl FARFHIURL ; DO SRR s o PR IUILENEE (1 1204 T8 BB B a6 9015 e Ak AR K B 78,

hESKE: R657.3 XERARER: A XE|HE . 1004-7239(2019)01-0001-06

Effect of Roumudan granules on liver fibrosis induced by carbon tetrachloride in mice

SHI Xiao-yan' ,XU Xiao-fan' ,SONG Liang' ,LI Qian' , CHANG Zhan-jie’ ,XI Qi*,LI Jing-tao’

(1. Medical Experiment Center of Shaanxi University of Chinese Medicine , Xianyang 712046, Shaanxi Province, China;
2. Department of Liver Disease, Affiliated Hospital of Shaanxi University of Chinese Medicine, Xianyang 712000, Shaanxi
Province ,China)

Abstract: Objective To investigate the therapeutic effect of Roumudan granules on liver fibrosis induced by carbon
tetrachloride ( CCl,) in mice. Methods Thirty adult male Kunming mice were randomly divided into control group, liver
fibrosis group and Roumudan granules group,with ten mice in each group. The mice in the liver fibrosis group and Roumudan
granules group were intraperitoneally injected with olive oil mixture containing 20% CCl, (5 mL - kg™') to establish liver
fibrosis models, the mice in the control group were intraperitoneally injected with the same volume of olive oil , twice a week for
8 weeks. From the third week, the mice in the Roumudan granules group were given Roumudan granules 4 g - kg™' by
intragastric administration,once a day for 6 weeks. The mice in the liver fibrosis group and control group were given the same

volume of physiological saline by intragastric administration. The body mass of mice in each group was weighed before and 24
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hours after the last administration,and the changes of body mass of mice in each group were observed. The liver mass of mice
was weighed and the ratio of liver mass to body mass of mice in each group was calculated. The liver tissues of mice were
taken. The pathological changes of liver tissues of mice were observed by hematoxylin-eosin staining and Mason staining. The
localization and expression of a-smooth muscle actin (-SMA) in liver tissues of mice was detected by immunohistochemical
method. The expression of a-SMA, collagen type T Al ( COLIAL ), tissue-inhibitor of metalloproteinase-1 ( TIMP-1) and
transforming growth factor-B, (TGF-B,) mRNA in liver tissues of mice were detected by real-time polymerase chain reaction.
The expression of a-SMA and TGF-B, protein in liver tissues of mice were detected by western blot. Results = There was no
significant difference in the body mass of mice among the three groups before experiment (F =2.312,P >0.05). The body
mass gain of mice in the liver fibrosis group and Roumudan granules group was significantly lower than that in the control group
(P <0.01). The body mass gain of mice in the Roumudan granules group was significantly higher than that in the liver fibrosis
group (P <0.01). The ratio of liver mass to body mass of mice in the liver fibrosis group was significantly higher than that in
the control group and Roumudan granules group (P <0.01). There was no significant difference in the ratio of liver mass to
body mass of mice between the control group and the Roumudan granules group (P >0.05). The relative expression of a-SMA
protein and mRNA in liver tissues of mice in the liver fibrosis group was significantly higher than that in the control group
(P <0.01). The relative expression of a-SMA protein and mRNA in liver tissues of mice in the Roumudan granules group was
significantly lower than that in the liver fibrosis group (P < 0. 01 ). There was no significant difference in the relative
expression of a-SMA protein and mRNA between the Roumudan granules group and the control group (P >0.05). The relative
expression of COL1A1 and TIMP-1 mRNA in liver tissues of mice in the liver fibrosis group were significantly higher than that
in the control group (P <0.01). The relative expression of COLIAl and TIMP-1 mRNA in liver tissues of mice in the
Roumudan granules group were significantly lower than that in the liver fibrosis group (P <0.01). The relative expression of
COL1Al and TIMP-1 mRNA in liver tissues of mice in the Roumudan granules group were significantly higher than that in the
control group (P <0.01). The relative expression of TGF-B, protein and mRNA in liver tissues of mice in the liver fibrosis
group was significantly higher than that in the control group (P <0.01). The relative expression of TGF-B, protein and mRNA
in liver tissues of mice in the Roumudan granules group was significantly lower than that in the liver fibrosis group (P <
0.01). The relative expression of TGF-B, protein and mRNA in liver tissues of mice in the Roumudan granules group was
significantly higher than that in the control group (P <0.01). Conclusion Roumudan granules can improve CCl,-induced
liver fibrosis of mice by reducing the expression of a-SMA,COL1A1,TIMP-1 and TGF-B, in liver tissues.
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SN R, 2P0 T 40 i 41 3 i (extracellular matrix,
ECM) i:f BE3 A A v O, S 35U IE A 45 44 F 2 fig
S, )RR REAL 2 e ™ B U A S
FEN S SRR R T R R RS e
AT FHS N BB SE LR, £ 2R dE e i
B AILFIIERY , J7 Hh e i H AR, S 00 R R s
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W78 BAERR T ARTHIR /N T 44 13697 1
FH R R P At R B IR

1 #HR5HE

1.1 SXBHUESTHE HiEHMEER YN 30
U IRJFCR 25 ~35 ¢, Ml [ R S e sh WA RS
A, VR RIS : SCXK (J1])2015-030, K 30 H/ B
B Ay %of BRZE TFET A2 S R AT, 5H 10 H

R B S o i) 5] =5, Bk 24 ] 7 220160012) 5 PU 58
AL55% ( carbon tetrachloride , CCl, ) . JG/K £, FE (_E i
P AR AT FR 2 ), Bl A1 A (AGRIC) BR
IR 8 A % 00 A MEOAE it (78 B 2 4 B ) RO ok 2
7] ), TaKaRa MiniBEST Universal RNA Extraction
Kit , PrimeScript RT Master Mix ,SYBR Premix Ex Taq
Il ( H4< TaKaRa 2 &) , 45 R B & & M Western
blot ARG (R LAY TRARA ),
Protease and Phosphatase Inhibitor Mini Tablets ( 32 [
Thermo Fisher Scientific 2N 7)) , PT a-"F & WL sh &
I ( a-smooth muscle actin, a-SMA ) LA (b 5T B
REVHARARAA), PriE 164 KEKH -8
(transforming growth factor-B,, TGF-B, ) $i & ( 3¢ [H
Santa Cruz A 7)), 5C Bt 5 & Al 4% 2 M ( real-time
polymerase chain reaction , Real-time PCR) 5|4 (4 T
AW TR R A R AR ) o RM2235 7 85U Fr
PLOEE SRR A W) , TC-1208 B4 ¥4 20 [ 3K
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BL.TB-7T18EL A= ¥ 2H 21 4 HE AL . TK-21811 A= ¥ 2H 21
e B R AL CEIAC R AERI SO A BR A W) ), AL B
FEHRE BB B (TR 4% W] 24 7)) , BCD-579WE
UL KAR (77 B R Ry A BR A w)) L JY3002 Hi 1K
(IR E R IR AR R AUk RS (3£
[ Bio-Rad 23 #)) , 4 A gl AR AL (36 [ Bio-Tek 24
H]),7500 sEHF PCR R4 (3£[E Applied Biosystems /23y
A]) FARFIEY T 0 N B B BT /N ERUE R (B
VYR B2 R BRI ER ) o

1.3 XWHZE

1.3.1 HHAEN/NRERNEIREH 3 H/D
SRLZA T Al ARl M SR 1R, TR 1 d B
FARERES K 24 b LR HEALA A AT/ R IR
s 5 A B4R B 20%  CC, ) BEHE TR A YR
5 mlL - kg™, A/ BRUNE s i S5 R T A AL f AEGOASS
L AR 2 UK, TS 8 A5 3 I, AT/
BHEAFHER 4 ¢ - kg™ 1K, IL 6 Ji; JIFLF 4
AL TR BEZH /) BRUE TR ) AR A B K
1.3.2 IMRAERERFREMNE SLRETFR/N R
T, RIRG G /NREEEAEE K 24 h (L5
JG ), BRI T 5 S5 100 g - L7 K A SRR TR
(4 mL « kg™ ) i SRR e, BBUPFF A, R JHE o 86, 1
SR T 2 M A LG (FFIAR L = B/ AR i i) o
1.3.3 /IRAFALREFERN H0.2~0.3 cm
JERE LR 2R R AR 23550 10% Hh P FP R 175 ik ]
FE BRI SR, A S, D) (JREZ) 3 pm)
i HRH AR SR IEAT 75 ARG - £L (hematoxylin-eosin,
HE) Fl Masson 3y (8, s MR F, S A05E T WREE .
1.3.4 SREBHAUFEERNAFEAS o-SMA
MRIE BUFHL AU R RS 2K, AT
3% H,0, = i#OERE 10 min, 4K w3 K,
B3 min MR ZE IR 15 min BT, B
SRV AN R E IR, BRI ER 22 vh I v 3 UK, BFIK S min;
50 g - L' Ay (A =R E 1 h ST gt
o-SMA fJ—Hi (1 : 200 Fike) 4 CHEF R, &
Tween-20 B4R 1 L5 2% WK ( phosphate buffer solution
with Tween-20, PBST) W5t 5 ¥R, FFYK 3 min ;i N 4=
PRI PR 166, ZIRMFF 1 h,PBST #fiyk 5 Ik,
B3 min; MEEHEMR-AEVRLZ SV ERIET
40 min, PBST ¥t 5 ¥k, £F¥K 3 min; 20 LB A i
WA, TR AN G, oK, B R, BAE T WA
(Il

1.3.5 Real-time PCR #&iU/NGREFA LA o-SMA |
TGF-B,.COL1A1 #1 TIMP-1 mRNA #j3Fix 1
2130 mg AT24H 4, {#i F} TaKaRa MiniBEST Universal
RNA Extraction Kit 320/ AT 4 2 RNA, DL s

RNA SJRAHL , 4 PrimeScript RT Master Mix i 553553k
4 ¢cDNA, DL cDNA “H#Hy, #2 1E SYBR Premix Ex
Taq IHAF &V BHAT PCR, LLEERR H liws i =
fif# ( glyceraldehyde phosphate dehydrogenase, GAPDH)
HNZ R 2722 R «-SMA TGF-, | T #UJiE
JREEH Al (collagen type | A 1,COL1Al1) ZHZ14
BOE A B Mo 1
metalloproteinase-1, TIMP-1) [ AH % ik # . o-SMA
FiHE51 Y F )R 5'-GGCTCTGGGCTCTGTAAGG-3 ',
TiEs ¥ 50 N 5'-CTCTTGCTCTGGGCTTCATC-3 '
COLIAl L ¥ 51 % ¢ % & 5'-ACCTGTGTGT-
TCCCTACTCA-3', N g5 ¥ FF %k 5'-GACTGTTG-
CCTTCGCCTCTG-3"; TIMP-1 {551 ¥ % %~ 5'-
GGTGTGCACAGTGTTTCCCTGTTT-3", NiiE5| ¥ 4]
H 5'-TCCGTCCACAAACAGTGAGTGTCA-3" ; TGF-B,
FiEs1 9 F %) K 5'-GCCCTGGATACCAACTATTGC-
3, IR YW A R 5'-TGTTGGACAGCTGCTCCA-
CCT-3'; GAPDH E i 51 %) F# %] S 5'-TGAACGG-
GAAGCTCACTGG-3', T i 51 ¥ ¢ 3 2l 5'-TCCACC-
ACCCTGTTGCTGTA-3',

1.3.6 Western blot ;54 ill/N iR AT 2H 4R F o-SMA
1 TGF-B, EAMFRIE 30 mg JFHL, AT
il Protease and Phosphatase Inhibitor [t 45 [ 24 i WK
500 wL, 7540503, vk F9FE 2 h,12 000 x g 4 C
O 10 min, B IRC_F 35 0, s ok FH R VA E AT AR
S INAE R RS R T T T SRR IR - SR N I
T g BRI P K, R PR o e B 22 SR i i s S, T
50 g - L7 BERE DR A B AT S IR 1 b 43 )
Jndt B-actin (1 : 1 000) . $it TGF-B, (1 : 200) . #it
a-SMA(1 :200) f)—4i,4 CFTERRIR B FE R,
AN Tween-20 f Tirs-HCI 28 wh 20k 3 WK, AR IR
5 min; iNAAL G S ALY AR IC P B0 (R R 1 ¢
1000 AL 2EHT/N R 1gG 31 25 000 /Y 4T
1gG) , Z i FAEFRIR B A 1 h, TBST B3 3 WK,
RS min, JNHEALSE R OGH, P BEIR 5 R 58, 1t
FEE IS BG4 1

1.4 Zpit=4b38 i ] SPSS 17. 0 #4748
ForMTe PRI £ bR (2 25) TR, £
IR BRI T 22908, P < 0.05 9 22 5% e ¢

2 #R
2.1 3HENRERERFEIEEE 4iRW0EI,
SEHTHT 3 2/ B B PR 2E SR LG T T X

(F=2.312,P>0.05), HFEF4eqb2l MR AR P/
BRI T I 2 /N T IR A, 22 A i i

(' tissue-inhibitor  of
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(P <0.01) ; HARFHA/NBUA BRI IR E R T AGI#E (P <0.01) ;X A5 AT/
UM, ZRARITFEX(P<0.01), JFEF4E MR HEZE RIS # X (P >0.05)
PRZH/INEUTR L 235 R T % B RIS AR AL, 22 5

®1 3ANRERERFFELE LR

Tab.1 Comparison of the body mass and the ratio of liver mass to body mass of mice among the three groups (x +5)
411 n N LSRR g Wi 2/ g JFR L

papitstil 6 36.56 £0.98 44.50 +0.88 7.94 £1.07 0.043 3 £0.001 5

JFEF 42 6 36.75+1.16 40.43 +1.64 3.68 +0.85° 0.054 7 £0.005 3°
FARFHA 6 35.00 +1.91 41.14 £1.77 6.15+0.62 0.046 1 £0.003 4"

T SRR P <0. 015 S P defb 4l tege" P <0.01
2.2 3HANMNBRIFALKREFTN ZRWE 1, FAZB ORI 4L 4 B35 236 . Masson
HE Jeta 25 GoR 6 I/ RO I HES B 55 BF Qe R imon , S0 RAAH Lo, BFEF 4 fb 41/ BRUTFE
INIFEER SE R P AR AL AN RIF LS B 3, . BJREF 4R, B B A 4T 4L s AR P H4L /N BURF

A SR ATE  TF /N SR P BB s RATFALU/ IR AR R I S el
A L JHFF e i

T Nl

HEJ (1

MassonZ4 {f,

1 3HEMRAFARKREFEL( x100)

Fig.1 Pathological changes of liver tissues of mice in the three groups ( x100)

2.3 3ANRIFARAD o-SMA AL 49PRE /DB T o-SMA EHEH K mRNA AR &k & T
K283 ik 2, Sl BU s e A R R X FE T IRGL, 2R AL (P <0.01) ;¢
MR/ NI TR I o-SMA FHPEZ IR AN AFEr PRV RITA A o-SMA 5 K& mRNA MXf R 5
AL/ N RUIFH AP o-SMA FHPER AR Y BRER TS gD, ZRAGRIT# L (P<
T, JU LA e Bk R R 5 - ARFRAL/ N BRUIFA . 0.01) s AR S50 BR AL/ BUIF AL 2 o-SMA 2R
H o-SMA HPER B A NEAT LT AEAL A0, i M mRNA XS R &8  22E  Eg it 2 B X

ik JE BBl L P T -SMA B 44 26 35 200 i (P>0.05)
e L P TRl e 8 N TR E
xt. X ‘:“ . 5 v . o ‘j‘;i.. -.,’»‘tz a : :..“%(.:‘ .’..Q. :.';
"‘;.P- -\." . - > | -,,‘.s v, -." 3 'y ) ;
et et g e Ly o o Ve Y N:l-"}”& v
Rt ory 1 5 - 7% . o.\“: L‘, o~ F_‘.'-‘"‘,‘u:
AT o : g’ #‘# S g A e :":-".l" E
B QR e Nesit VLI L BEY. s O
Q“ o3t - : Lc‘..t : - f.. ¢ ..~ J. F?.On‘ ‘ "I‘ k'. .{." "y ‘ o _
‘A— 7.'»"' .-.‘.’ '.‘. “ ;,.-: “"‘ " " ‘.“'. w ﬁé"““ &.%:'.‘ .l&‘ﬂ‘;
A SRS SN e LY N R I SR R S R Y
A X RRA ;B JFAF 4R ; C. AR

2 3HENRIFARAR o-SMA H)RIE(RBHARLFRE, x200)

Fig.2 Expression of a-SMA in liver tissues of mice in the three groups (immunohistochemical staining, x200)
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G-SMA  —— —
fraciin N S— —

AXTHRZH ;B PR 4L A ; C AR,

3 3ANMNBRIFELH ooSMA EH A K% ( Western
blot)

Fig.3 Expression of a-SMA protein in liver tissues of mice
in the three groups ( Western blot)

Fz2 3HA/NBFHELH o-SMA EH K mRNA I RIEE
PR

Tab.2 Comparison of the relative expression of a-SMA

protein and mRNA in liver tissues of mice among the three

groups (x<s)
215 n a-SMA &1 a-SMA mRNA
papitskcl 6 0.82 £0.06 1.00 +0.06
JF£F 4 Ak 2i 6 1.50 £0.19° 1.63 £0.09°
FAFHH 6 0.82 +0.04" 0.97 £0.09"

T IR AL P <0. 015 5P gk 4L HL 8P <0. 01,
2.4 3 AH/NMNRBRFAHLZ B COLIAL ¥ TIMP-1
mRNA RiEEEE R IE 3, JFEF4Efbdl/
e 2 COL1AL1 £ TIMP-1 mRNA A X} 35 & T
Him TR RA, EREGITFEL(P<0.01) ;A
FhH /N BRFZH 4 7 COLIAL 1 TIMP-1 mRNA A%}
FKird B EM T4 d, ZRA5itrE X
(P<0.01); FARPFH /N2 h COLIAL Fi
TIMP-1 mRNA FHX} eIk 0 25 5 TXTIRAL, 2 94
it E X (P<0.01),

%3 3ANRFHALDH COLIAL F TIMP-1 mRNA %t
RiZEUE
Tab.3 Comparison of the relative expression of COL1A1

and TIMP-1 mRNA in liver tissues of mice among the three

groups (xxs)
205 n COL1Al mRNA TIMP-1 mRNA

X a2 6 1.00 +0.05 1.00 +0.03
FFErdefbaa 6 60.65 £3.31° 8.34 £1.22°
TR 6 17.06 £2.75% 4.65 £0.56%

T S IR B P <0. 015 5T 4k 4Lt P <0. 01,
2.5 3 A/NRAFELH TGF-B, &H K& mRNA %
iKbb SSHULE 4 Rk 4, BFEF4Efb /N BT
21 TGF-B, & 1 )2 mRNA AHX} 253k 1 B 2 & F Xt
MRZ, 22 A G EE L (P <0.01) s FEARFHA/NER
JFZHZ h TGF-B, & H M mRNA FH X 26555 &K
T g b4, 22 %A T2 8 X (¢ =10. 160,

11.873,P <0.01) ; AR/ L TGF-B,
M mRNA FIXT A & B 2w T IR, 22 5

il FE (P <0.01),
A B c

7 :
TGF-Bi

B-actin | — — ‘-‘

A XS IREH B LT AL  C . AT
B4 3 HNRIFALA D TGF-B, EARIFRIL( Western blot)
Fig.4 Expression of TGF-@, protein in liver tissues of mice
in the three groups ( Western blot)
®4 3 HENRIFALRD TGF-B, TH K mRNA HHRIRIEE LR
Tab.4 Comparison of the expression of TGF-f, protein

and mRNA in liver tissues of mice among the three groups

(xxs)
2115 n TGF-B, #H TGF-B, mRNA
papiskicl 6 0.90 £0.12 1.00 +0.03
JHF£F 4 Ak 2H 6 2.18 £0.228 1.82 £0.11°
FARFHH 6 1.21 +£0.08% 1.26 +0.04%
%R LB P <0. 015 S5 FLF 4k 2H Hed P <0. 01,
3 g

JH-ET 4L 2 22 B IR 5 1S 118 1 45 5 B0
ZF 2 A RN AT S5 g Ao R S A5 P A S A At
T EL IR I 2 BE Y . HRTRTIEIA A, P AT 4
TR B i A WL 1 n] RE , PR, SHRIG ST T LY
A7 32X IR A 88 1 Bl 3 FA T B 3L
CCl, J&—Fh e Btk st 259, ok ARG 225
b4 CCLy + K CL - g8k, 51U TE PR 3 H k™
A= R0 RE T A AR, 000 I 40 M, 02 R IR 40 e
(hepatic stellate cell, HSC) 154k, /3 W K& a-SMA |
COL1A1 1 TIMP-1 £ B¢ ¥R ECM B3h &7, 8
LT m 222 A, YRBE A JEF 40 B B 1
TGF-B, I RESEIHIE 4RI HSC I H 434 S LS 2F
A 25T A iy & AR R R B AT E
P32 R

HEE T LT 4E AL A, A 4 LI R AE IR |
PRAE S s B AR AT U & T R AR R
T BUIK” A, B A LR R B R R
BELAT4S , S A6 05 0 26 < 3R B % m Ak s M . i
TR Z R R 2 EAE R 88K &
e, M 255207 B AL 38 47 T HAR LA 236
W BRI MRS, BN RO I, TRA
W58 245 52 7 W ET AR B B B B0
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FARFHIRLIRST I LT e B AT — 8 RCR  (H
HAE 7 ORHL i AS B o A9 R IR e 13 55
CCl, By g /N £ 4E AL B RS, J X B AL /)N B
B RARPHEURLHEAT T30, AR R AR SHIORL X
LRAEALIIR YT BOR B CHLH . ABFFRE LR B,
FARFHIURL AT DL 25 24038/ BT 4R AL, oD Ji 5
LR AETURR, RS A B0, TNk 254 8 T 1
o o-SMA TEIFALIY HSC HhREESRIA R ET4EfL
R ARG, AT SE R B R, AP0k AT L
B E AN AT «-SMA Y33k (HHAE 2
AR HE I A HSC A T2k & S HSC Ay i Ak
B, A RFRABESE Y. COLIAL J& ECM fiy i %2
HER ST RPN i R 5% ~ 10% , 5 )IFJIE
R LT UG I S R 1 e AT 4 50% 1
TIMP-1 1E JF 4 b i J o P v R 2L R R = 7K, AT
534 )& & M i ( matrix metalloproteinase, MMP )
454, UL ECM K BB Bt F% fif, 5 80 MMP 5
TIMP 2 [f] - $ W IR, 30— 2D Al i 21 4E AL Y &
W ARBRTELE R BN AR PHUR RERS T IR
COLLAL 1 TIMP-1 fy4% 5% /KF-. TCF-B, &—FHE
B AN R T, AT S HSC RS AL, 38 BRI
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