P 5K 2017 59 A% 28 AF 54 -557-
SRS B IR SRR -

RBRR AT 3 T 4L KR EE L K EF —p1/Smad 5 5@ BRI 22 I
B, FTEA), O, ® b, BREI(RHPESBEEE—EERE, =M 5B 550001)

WE. BH Wi HMEEFF A 40 (HF) K R A K BT - B 1(TGF-B1)/Smad 12 5 i %4 F Fa4E H o
FiE SD KRMAL A 740, EFM, BAM, HAKMWBE0.2 mg-kg) . H ELRA(0415 g kg ). HIE
A&, . @A E4(20, 40, 80 g-kg™) o KIA KA H A T ZH (sc)50 % w9 FAL A F (ig) TEHF
HF, #4210 &, "I ELZ KA HF, XL TAEHEH 10 mL ke, &8 1R, #4548, Ewa, ERM%
T AR BK, ¥l KR o TCF-B1; HE % & 4= Masson # VLT L L IRILF TAL; F 9k 040 F A0 AT 4142
P oo FERMIHE G (o« -SMA) B RL; R, KA %EKEE PCR 7 ik & %% 6P i ik (Western blot) ¥ FF 22
2% TGF-B 1. Smad3. Smad4, Smad7 mRNA R &Gy kik, R BAMAWHF RERLAMUHAIL =T,
5B martir, BAMK K 0F TCF-B1 24 5H(P<0.01), AL a-SMA & & & TGF-B 1. Smad3,
Smad4 mRNA & & & %A 73 (P<0.01), Smad7 &ZiAMAK; HAER A, HMEFAF 7 &K R fF TCF-B1
B EBIK (P<0.05), A2 o-SMA &8 & TGF-B1. Smad3. Smad4 mRNA & & & & i FiH(P<0.05),
Smad7 mRNA A& & k7. &t #HMEA 5 TH HF 2822 o-SMA & & & TGF-B1. Smad3. Smad4
mRNA & % & &k K-F, Lif Smad7 mRNA R & & &KL KF, THA LR HF FANEZ —,

KR ATLFEA; TCF-B 1/Smad 13 5i8%; a- FHERMNNS R G ; HEFIFF
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Effect of Fupi Rougan Formula Granule on Transforming Growth Factor— 3 1/Smad signal Pathway in Rats with Liver
Fibrosis

AN Zhen—xiang, HE Yuan-li, WANG Min, HUANG Dan, CHEN Yu-Jiang

(The First Affiliated Hospital of Guiyang College of Traditional Chinese Medicine, Guiyang, Guizhou, 550001,
China)

[Abstract] Objective: To discuss the Fupi Rougan formula transforming growth factor— 3 1 (TGF-{ 1) /intervention
of Smads signal pathways in rats with hepatic fibrosis (HF) .Methods: SD rats were randomly divided into 7 groups:
normal group, model group and colchicine group (0.2 mg -kg-1) , the fuzhenghuayu group (0.415 g -keg-1) ,
FupiRougan formula group low, medium and high dose group (20, 40, 80 g-kg—1) . hypodermic injection of 50%
carbon tetrachloride phenixin and alcohol in rats back to Induce liver fibrosis, for 10 weeks, successfully established
rat liver fibrosis, then give medicines (10 mL-kg-1), once a day (qd), for four weeks, the normal group, model
group was given normal saline (NS) . Detection of rat serum TGF - 1; HE staining and Masson staining to observe
the liver tissue pathology change; Immunohistochemical method in the detection of liver tissue of a smooth muscle
actin (@ SMA) expression; Fluorescence quantitative polymerase chain reaction (PCR) and Western Blotting to

detect liver tissue TGF -1, Smad3, Smad4 and Smad7 mRNA and protein expression. Results: hepatic fibrosis
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degree of model group are obviously serious than others; compared with normal group, the TGF-1 of rats serum of
model group increased significantly (P < 0.01) , liver tissue of a =SMA protein and TGF[J 8 1, Smad3 and Smad4,
mRNA and protein expression increased (P < 0.01) too, while the expression of Smad7 reduced.On the other hand,
the TGF-B 1 in the fupirougan group was obviously lower (P < 0.05) than model group, liver tissue of o -SMA
protein and TGF-B 1, Smad3 and Smad4 mRNA and protein expression lowered (P < 0.05) at the same time, but
the expression of Smad7 mRNA and protein increased.Conclusion: Fupirougan cut liver fibrosis, the liver tissure

o —=SMA protein and TGF =31, Smad3, Smad4 mRNA and protein expression level; on the contrary, raise Smad7

mRNA and protein expression level, it may be one of the mechanism of anti—hepatic fibrosis.

[Key words]: liver fibrosis; transforming growth factor— (3 1/Smad signal pathway; o —smooth muscle actin; Fupi

Rougan formula granule

JHEF 4k (CHF ) 28 0 5 R AL i) v (B 381
T A5 I B A 3 B (ECM ) (1 2o B8 386 A S5 DO
LA L EM R, WS SRS T EE Y
SHEHUCEY, HF R RO, BRI HE A9 K
&, RMEAIZIA R CEE T S . HE BB B RM5A
WX, A BEIEA S FB, AT HF B &L
Hil, FHRARABEIRR I, AN I2IRA EEER
B, HAAERKIN T -B1(TGF-B1)/Smad {5 538 % 2
HF SR A5 i i, & TCF-B 155 UE A4
N AR, & HF B E 28 5 . TGF-B1
FEHE HF S BB A e 7, HRe S e i A
¥4 Smads, Smads JH¥E TGF-B FIGEIE . 72,

HEEIN R HF 5T RE A& UIA G, JEAR
MURA AR . IE B MHS. IHR FHA HF 1E NAE
IR IE AL B | AR LT L. S5 W RN
FAE, BPRDIBRIEANE, TRyl &, B
J& HF (R IGA . AR SC” BRI MR 5
R IS, PR B L A B OCHEC, T
SAFRHMUA R B K 158 38 a g . KB4 &P B
TEMEHARYE MRS e, R
e, wIE CHFRENG T, AL R LA
JHIRITAMENTR , 107 f2 SHERR, ISR, 2 A
10 R4E, BUR T B2E IR TR, BEAEmF SR,
PRI 7 HA DRI, N8 HF REUFZU5 S
Bl —SAA LA A K-, F5P0 HE IFERS, A SCHERT
P % HE K EFZHZ TGF-B1/Smads {5518
FRFIRAEEI, A RN RS

1 R 57G%
1.1 2% SD KEL80 H, 5 ik, MEME&, SPF
P, RFTE (180 +20)g, HIKMEEE /RS S

HIRAFE, shiFaliES . SCXK (1 )2012-005, 5£
BT St PR B 2= B LR g ot o B alE KUR AT
RS, IRIE 20 ~25 °C, 2 50 % ~70
%, KEBAHRIK, E.
1.2 ish Bk Al R ¥R EE 30 g(HE5 -
1504001w) . EKISFIAR 30 g(#t5: 1502001w) . AR
15 g(fit5: 1502001w) ., B4~ 30 g(#t5: 1502001s) .
M 15 g (5 1502002w) . 15 g (5.
1502001w) . F3Z 30 g(H#'5: 1503002s) . FEA 15 ¢
(#it5: 1503001w) . 15 15 g(Hit*5: 1410001w) .
P A = U 25 B0y A BIR 2 W) il 4 oA B 7 S il 751
Dt BH H R A Bt — B 56 UKL 24 B o ko BRKOKAIl R
(EIT 25 AR B R R A 25 A BRA |, 25 S
H53021904) . K 1F AR e (1 it i 25 A R 53 4T
o], EZERET 7200220073) o PUEARRR (R R
B R BABRA R, #t5: 20120506) . Masson 2%
WA & (g st AR TREBESE AT, 5 D026);
TGF-B1 BB (ELISA iR & (g st @ i 9y 172
WEIERT, 5. A0134) 5 & AR R & (A i
78, #t5 . CWO0004A) ; BCA | & (FEmita, Mt
Z. CWO0014) ; SDS-PAGE BEJi il #5177 & (R M
al, #t'9 . Cw0022); B-WLshEM (B-actin) —Pi
(FEML, #5 . CW0096A) ; —H:1%: WB(HRP) 1R
PR E(Fpia, #5 . cw2030, CW2029) ,
H B AR VR (R AR ZE, HES. CW0056)
ECL %t M (it e, fit5 . CW0048A ,
CW0049A) ; a-SMA. TGF-B1. Smad3. Smad4,
Smad7 —#$T(Immuno Way 2\ H], #5518 YTS053,
YM3438, YM3666, YT4337, YN2330); ffissH ik
35 B O] PE R AE W H AR AT BRA FD) 5 Trizol i
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7l (Life Technologies 23 H]) ; WHEFR5F & . PCR iR
7 & (Fermentas A w] ); EBEMR L — g . BiIENE
(Sigma 23W])o B4 TAY TR EEE) B4 R
ANF A . BIIF S . TGF-B1 (182 bp): L
5'-CTGGATACCAACTACTGCTTCA-3', T i# 5'-AG-
GACCTTGCTGTACTGTGT-3', Smad3(123 bp): Fiif
5'-CGTCCATCCTCCCTTCAC-3', i 5'-CCAAGCT-
CTTGACCGCCTTC-3", Smad4(146bp): I i 5'-CC-
TGGACTGGAAGTAGGACTG-3', Filf 5'~GGAAATG-
GGAGGCTGGAAGC-3', Smad7 (273bp): L iif: 5'-
AACTGCAGACTGTCCAGACG-3', Filff: 5'-TTGGG-
AATCTGAAAGCCCCC-3's GAPDH(252bp): [iF 5'-
ACAGCAACAGGGTGGTGGAC-3', Tiif 5'-TTTGAG-
GGTGCAGCGAACTT-3',

1.3 U@y BX51 AR fBE ( H A AR 3 A W] )5
TGL-20M 7 By AR TRA R 25 oL (R VAN DL 5 {2
AR 5 164-5050 BIHL KA (35 [H Bio-Rad 2%
Al 5 7S-2 BIM AL (AL RUHT XA F] ) 5 Nanodrop
2000 FUEHN e T (SE[E Therno Scientific 23 H]) 5
ABI7500 %4755 it PCR X (SE[E Applied Biosystems
NP

1.4 srdl. BIRSLR Ry R AN KRR
RS (se) 50 %CCL, B, A 3 mL-kg™,
T 2 Wk, TEREES 2 OGR4 KRR 30 % L FEiE
(ig), FEHN 10 mL-kg', FEH 1 KSR, 1E 5 X E
HTPE MG se AABELK ig, HF 23 HAbRifES IR
O EEPERTFR BRI ZN, 10 JEEA R, KBS
PEMRFR 1 G, #VER o ZRENL R 7 4, BEH
XTHRZH , AR, BOKANTHZ (0.2 mg-ke™), $RIEfL
A (0.415 g-kg™) , FRBE LK. . EHEH
(20, 40, 80 g-kg', MM AMGIKA =M 1, 2, 4
) o 10 JEJERA T, MR 11 25 14 805145
TR ZGWHEE , R 1w, ES 4, FEREAEK
BRI ZH 25 T S5 09 AR R K o A AR JE 1A o 1 )
AR RIRGA R RREEE 12 h, R, I8
TR, B, Ay, SIBUFDE, $#
IRUIFHZ, -80 CUKFHARAT

1.5 ELISA i55€ s TGF-B1 & & i H &
VLRSI E TGF- B 1 7K, EEFRMYUAE 450 nm P
AL (A,

1.6 NIFAIZUR PR A AU I [, A0
I VIR, 2 0E HE et . Masson Yefa, il 5L
WHUI R IS, 6B N WS I 2 AR Bl . A

PR2E RS A 34 i 5 BH e S — B Be s BERL SE RL, FEGAR
WEE T LB RESE A8 . P ANME S SRR . F&F 4 fb
HAUE LTS N, o —SMA E k500

1.7 Gy 4L LK MIFAL S0 b o-SMA 33k B ey B
7% (Western blot) &£ MIF412! TGFB1. Smad3.
4. 7TEIEL

1.7.1 AL TS o -SMA ik A i
VIR # RS, BRI KA, bt E, 3 %
H,0, =i L BRI EVE L A Y, S I B,
o —SMA —H1(1 : 100), 4 CykKFR, I T4
W, DAB W, JRARREY, Wk, #EW . ek
e R, JEEE T A RER . DL PBS A —HifE
JBAMEXT IR, DA Ao B, LIRS @R
o BRI BEPLIERE 5 N REATILET (400 x ), 114K
100 /2R R B B B 3%, OSSR 5k U
aNiOES

1.7.2 4y B (Western blot) 46 HF2H ZUTGFR1 .
Smad3. 4. 7 HEFFE  RAHMYLIER 3 MEA, 5
W—E m IR Z, AR RBUR, 1%, K
% 20 min, 4 °C, 10 000 r*min™ &> 15 min J5HE
i, BCALMERS &, A LSRR, &N
% 10 % SDS-PAGE BERHLIK, 778555 5] PVDF
JE IR EA, —H(1 2 500) 8 F , B -actin(1 :
2000), 4 CRMpER, WeE, =Pl 200) ) 5
min, #A, PEk, ECL LAkt tei,
BUE, D #550H KEEAE, DL B —actin fE NS,
FHMEN /B —actin F/812% B B BRI
1.8 K€ it PCR LM IF412! TGFB1. Smad3.
Smad4. Smad7 mRNA #3534 Trizol Ui B HLEL
KERAFIELLZUREAR RNA, 2AMEIEREE T E RNA
A SR EE, T SEEBURE ODans (HTE 1.8~2.0 Z
], WEEHITE 500~1500 ng-wls 1 % BEAEHHEER HE
PRAGI RNA (523, #2 RT-PCR 5] & ida 1 45
1 pg B RNA, %6558 ¢DNA, K F SYBR Green 1
A, cDNA BZUR BTN 10 ng-pls 20 R
PCR WA Z: SYBR Green I 10 pL, 5|4 0.75
pl, TUHF514 0.75 pl, H,0 12.5 pl, ¢DNA 1 plL.
45 SN A T D6 E 1 PCR AX . L GAPDH R[4
SN, RA 2722 POk H B L mRNA AT
T, ACE=CHHPERE)-CTUERIER ), AACE=
ACH(SEEH ) - ACH(RFIRZE ), 2220 FoRS252H H
IR mRNA A T B AR TR 5 5, e
H R TEAR R A i 22 7 ik it
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1.9 ZilFA ik R SPSS20.0 34k #1754
GeitsyHr, SCIRERLL “xes” Fon, AL
BRI ZE 22400, TN FLASR A LSD K 56 .

2 FR

2.1 X RRL BN OLIE M I B2 R R T
BTG, N R, B EAAIEE. BEER R
KRS, OVIREL, BT, WEahAIRE
Wb, SEER, AL, £THd RS
BRSPS L, 2R 8
G 10 JA B4R FEIE F R Bl KRR 1 1, sEah s
WIEH AT KRRIET:, FEHAIET- 2 X, 2y k5
AT 1R, T3 0, 8 14 BRSO R L
.o

2.2 % HF KB TGF-B1 #ik M8 5 1% %)
WEZH Hed, BAUZH TCF-B1 FkH B, ZRE%
TR (P<0.01); SEAAE, %259
TGF-B1 FikA AT, ZRIA G EE XL
(P<0.05, P<0.01); SBOKMBEA LEE, $hEIRHE
BRI ZE 7 S 4 TGF- B 1 Fis 44 B B i/
ERESIHFE L (P<0.05, P<0.01), W#E 1.

2.3 A HF K BUIFALSU% B2 IR 058 m  1F X id
HNFERIDEN, TR, NG BR; BRI
e RO W, RPORCR, B ARE, SR
E L7/ N1V e: N3 (T 1=y Y R E S s RV ER SR
It

2.3.1 HE Q@50 1E 5 F BEZH /)N 455 ) 375 B 5
# AR DL K R G SRR A

o NSes o ®
A IEHXT A B. HiHIZH

G

CHOKMBREL D ARIEMEREL B T

F® 1 HKERAAI HF XRMFE TGF-p1 RIAMHM (cxs)
Table 1  Effect of Fupi Rougan formula granule on TGF-S1

expression in blood serum of rats with liver fibrosis

2151 n F /(g-kg')  TGF-B1/(ng-L™)
IEH X REAL 10 - 201.36 + 83.97
R 11 - 45765+ 118.08"
AL 9 0.0002 366.07 +92.214
HRIEAR4L 11 0.415 283.64 + 88.014°4
ML ARRI A 10 20 376.60 + 58.76"
KM hREA 1 40 316.95 +93.23%%
PR mAEd 1 80 213.70 + 88.934044

e SIERTIRALE, P<0.01; SHHAIHE, “P<0.05, “°P<
0.01; SFOKMITRA HLEE, 2P<0.05, 44P<0.01,

/N ZE R IR A AR IR B, O R A 4
ghap gt JUE X BT, ¥R, BREk
KN —BY BN 258 SRR AR, & 2594
Nk EIREF AR AN, DIRUE D, R
HEeg. WE 1,

2.3.2 Masson Jefa il WAL Mt IEH 4
AT XA D i W 0 i R 2 4k 3 A1, TG i
A o BERVZH A AR VESR AR, T XA ]
WA AR WG TE . W2 . MK, RIS SE,
L2 RN — RN . SEERIAE i, 4524
VIR R AT AE B s/ | AR, SRRy 25 )
WA — B FE . WA 2,

2.4 % HF KBUIFALZ! o-SMA ik 58 m  1E % %t
MR YL EOIR, RIBACPAR; SIEE X R E, B
R e o 8 PO X 4E 14, L AR A,
ARz, BaRPEYE, mKEERIE(P<0.05); SR

Skl sl 5l

1 HREERA X HF XRAFAEAAREF TR ZMmM(HE, 200 x )

Figure 1  Effects of Fupi Rougan formula granule on pathological changes in liver tissues of hepatic fibrosis rats(HE, 200 x )

A IEF X HEA B. f I C. BoARAmgA

D. FIEALRRA N e

;g‘\' /;' 5 A ;F) 5 \_‘“_" A "‘,‘.‘,
F. SRRy G. Ry
R 2 R fiipllec!

e

2 HRBRZERF R HF KR ATAEH R RIEF TSN (Masson, 400 x )

Figure 2 Effects of Fupi Rougan formula granule on pathological changes in liver tissues of hepatic fibrosis rats(Masson, 400 x )
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R B, & T A P RS B B s> (P < 0.01) ;
PRSI 5 B35 e BE 38 0, Y B liAn iR . AR
DL3% 2 i 3.

2.5 % HF KEUIF414! TGF-B1. Smad3. 4. 7
FBEMBW 5 IEE A g, BRI LS
TGF-B 1. Smad3. Smad4 KK E LI, Smad7 £
KT, ZRAEGITHFEX(P<0.01); SERIZH
B, B ITH LR TGF-B1., Smad3. Smad4 £
BT, ZRAGIFFEX(P<0.01); S5HERIZ
Fee, B THMZE I IRRI AL 24, HARER2
2 Smad7 £KWAE L, ZRHEHRITFEX(P<
0.01) o Hirr, FRMFEIHJr & i A FHROR & A
UL3% 3 Kl 4.

ACERAHEG B EG C okl

D. SRR

F2 HREZFEFAX HF XRAFER o-SMA FRIERIFNE (x+s)
Table 2 Effect of Fupi Rougan formula granule on expression of

a —SMA in liver tissue of rats with liver fibrosis

21 51 n FE /(gokg™) o —-SMA/%
IEE X R 10 - 4.134+2.379
AL 11 - 53.269 + 15.393"
ORI 9 0.0002 12.962 + 3.190%*
HRIEARAL 11 0.415 13.184 +5.1192%
R TAGRIEA 10 20 24.598 +7.630%"
RIBE I hREE 1 40 13.842 + 6.964""
MR aREd 1 80 10.341 +4.226%°

W SIEWTREAIAE:, P<0.01; SRR, 24P<0.01,

A
: |
EBMZNS  FSRMEFT G MR
AL R AL

B 3 HBEEAFAX HF KFRAFAR o-SMA EB FRIZRIF MM (Hzdil, 400 x)

Figure 3 Effect of Fupi Rougan formula granule on expression of o —SMA in liver tissue of rats with liver fibrosis

£ 3 HKEENAX HF XRIFAHALE TGF-B1, Smad3. Smad4, Smad7 EBRIEHIZMM (x+s, n=3)

Table 3  Effect of Fupi Rougan formula granule on expression of TGF-3 1, smad3, 4, 7 protein in liver tissue of rats with liver fibrosis

20 51 il /(gokg™) TGF-B1/B —actin Smad3/ B —actin Smad4/ B —actin Smad7/B-actin
TEH X2 - 0.578 £0.019 0.353 +0.016 0.163 +0.016 1.015 £ 0.341
L] - 0.926 +0.109" 0.985 + 0.052" 0.400 + 0.040" 0.450 + 0.056"
FoKAlmZH 0.0002 0.808 +0.101 0.236 + 0.09942 0.389 +0.010 0.808 + 0.090%
HRIE AR 0.415 0.832 +0.071 0.272 £0.119%% 0.262 + 0.0124244 0.815 + 0.095%
TR G712 20 0.836 +0.141 0.101 +0.011428%% 0.179 + 0.0214244 0.706 + 0.269
PRI 7 s e 40 0.690 + 0.036%% 0.091 +0.011424%% 0.282 + 0.0174244 0.789 + 0.122%
R 7 5 7 80 0.053 £ 0.00622 44 0.066 + 0.00622A4* 0.049 + 0.00924 A 0.977 £0.09944

e SIEWITIRAIEE, P<0.01; SHEB A, 2P<0.05, “2P<0.01; SHOKABRAL I, A4P<0.01; SHEM4L e, “*P<0.01,

A B C D E F G
B4 HKPEZAFAX HF KFRAFELR TGF-B1, Smad3. 4, 7
BEBRIEHFNT
Figure 4  Effect of Fupi Rougan formula granule on expression of
TGF-B1. Smad3. 4. 7 protein in liver tissue of rats with liver

fibrosis

2.6  HF KB IF4 2 TGF-B1. Smad3. 4. 7
mRNA %3k F8m 51055 xR g, R 4T
21 TGF-B1, Smad3, Smad4 ik B 2 [,
Smad7 KIE T, ZRHHEAGIFEX(P<0.01);
& HZGHRFHL H TGF-B 1. Smad3. Smad4 FiEF
JE L, o, RIEARESAL . BRI . mRE
TGF-B 1. Smad3. Smadd Fik, SHERIA L, 2
SHBFE L (P<0.05, P<0.01); FMEHFEH]
WY TGF-B 1 fil Smadd T &, SRR b,
LRAGH¥E X (P<0.05, P<0.01); SHEIAH L
B, £ T4 Smad7 RB¥A R, H, $RiE4
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PR, BRI . SRR ANHE, Z2RAS%
2 E X (P<0.05, P<0.01), W34,

x4 BKEEZRFAN HFRBRFAR TGF-B1. Smad3.
Smad4. Smad7 mRNA FRiXHIEM(x+s, n=3)
Table 4  Effect of Fupi Rougan formula granule on expression of

TGF-B 1, smad3, 4, 7 mRNA in liver tissue of rats with liver

fibrosis

415 Al l(gke) ORI Smad3 Smadd Smad7
EHXHRAL - 104520442 10212029 09940355 10260055
A S 2104505117 3013£0205° 25030787 03060065
ok et 00002 1586+0159  212£0791° 00880136 11280565
Il 0415 10480204 13480737 0.187£0.148°° 1396+ L101°
KEEAIREE 20 136704155 2220447 0928:073* 1290492
BRI RS 4 123620447°  17770423°  0789£0315° 1680 +0899°
EREhRAEE 80 0982£0290%  LIST£0354*  0312£0370° 2286+ 1099
TE: GIERAHBE A, P<0.01; SEEIAILE, “P<0.05, 4P<
0.01,

3 itig

HOAOTSY , FRATTR A DU S A 8 1 S &
B AR, SETREGE, AT NER A R AN
B B T T 5 PO SRR B A Pt B i A, MK
TR, BEARFET 2, T RHPEXT BR25 ) ik %
R IE AP FE S I R _E 3097 I EF 4Rk iy % 25 2
—o DHRERY, HRIEMRRERZHTT . 22K,
ZHL S T A e fead #2, @ 5 FHWT TGF-B1/Smad i
B, X} TGF-B1 mRNA., JH AR 400 T %Y i B i 0
a—SMA IZIRIH TIRAY, IFCHUS IR R RS 7R,
AR T 5% 2 R T AL i FE A Ry BHPE X BR . 53 4h,
AThER 3% VG 25 KK AN BRATE A 75 24 % B, 3 8 7 24 A
T A BHPE XS B, SRR ISR I % HF K
U2 TGF-B1/Smads {55l BE IR 5200, A5
Hbt °HF A1E LT

TGF-B1/Smad {55 #% /& HSC 11k . H47H Y &=
BUESE K, JE HF RE NG BE FiE% . Smads
2 TCF-B1 Z R NI, B TCF-B1
H5ZEERNGE S REESZREZ, WS
TGF-B1 FEA LN (5 =5 7% 2", TCF-B1 ik 5
HSC A0 F 5 e 2K (TGF-R T /1) 454, %5
SEE AP, il Smad2/3 BERRAL, TS N EY
Smadd JE A G, K155 M4 A5 e B 21 240 Jf A%
i, SECECM % H R E N IR RE, B
HF", HSC 70 TGF-B1 T BRI N5 55 S
53 F Smads &35, Smads & 12 TGF - B1 ¥5 4 fifg Ji5
R AN MIAZ R SR T, 25X TGF - B1 38 P& 4%

B HE BT 5, 1 Smad3 A1 Smad7 H H & HAE 5
B, Smad3 A IESSM T T, AI4EE TCF-B1 5
TR A, BRERALIS AN N RS, kA
SRR, B HSC G b3 aE , A A ECM, i 5L
HF {55, P, 8% Smad3 & 10 LLBHIET TGF - B1
HOMIAEE S Smad7 AU BRIET AT, A5
A1) 32 1A B2 AR B 1 Smads 454, TE R TCTRTERY
BEY, s S R, BA L HE /E
H o Smad7 PH % HSC W) 1E 4L, i HF'™, Smad3/
Smad7 FiEKN- A& HF EEAHLHZ —, Smad4 il
i 52 S R Smads Mli%, B35 TGF-B1 {5 55
Fo AWFERHE T FHES 50 % CCL PUEAIKE
HUHEE 30 % LR A AR, i HE Jefa |
Masson & {7, 15 2 R AR Y 20 K Bl JFF I o 9 3t 789 i 1 /N
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