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FEE: B o) WEANE T do o7 3G U 565 S A 5538 KRS LA 4 4L B TGF — B1/Smads 12 5 i % 69 %ok, 7 ik 12
P etk SD KR 120 R, 5 REALHCF ik ik 45 20 RAEABRTF R4, H4 100 R R FAT BRI IRAT B LA ILK, SF 44
WUR A Ty 38 Kk 2 oS RSB JG w5 ) B AR, I mABE K R 3 80 R, ALy A A4 HmGu PHSZH EH. T
BRI FU P EEAN T, PHGH P KA ZTARKALS AP HREI A2 1 S TFTARE S HHNER, BHHL
FiECHMYEMR RERER BAABBFRALTFEEWRER, £ENH4 B, L AREEN6 AXK
Z T 45 KA A 42 (Left ventricular end systolic diameter, LVESD) | £ & 475k K A7 1 42 (Left ventricular end diastolic diame-
ter, LVEDD) | £z 44k ( Ejection fraction, EF) & 42 4 4 42 % ( Fractional shortening, FS) ,Masson ¢ & ;%YLK 6 41 K &, 5 L
LA B T R RS IUIR R 547 444 ( Collagen volume fraction, CVF) | %& & Ji ¥7 i ( Western blotting, WB) 3% & 6 48
XK s ML 2R TGEF - B1.p — Smad2 \p — Smad3 , Collagen [ |Collagen Ill & & & ik K-F, 3 K & & F 4844 B & ( Polymerase
chain reaction, PCR) s #-i] 6 28 K R, 5 JLZE 42 Smad6 mRNA Smad7 mRNA %35, 2% R4 FE, 5BFRars &
A28 K R LVESD \LVEDD 34 4+ &, EF  FS 34 Ak, s U254 5L CVF JF &, s ML 22 TGF - B1.p — Smad2 ., p — Smad3 |
Collagen I .Collagen I % & %A 3% 2 ,Smad6 mRNA Smad7 mRNA £ XA (P <0.01); 5AA a0k, b P25 &
2K S LVESD (LVEDD 3 A&, EF \FS 39+ & , 5 L2k M 5 5+ R 54220 2 (CVF) AR, S ILZEL AR TGF — Bl p ~ Smad2
p —Smad3 . Collagen [ .Collagen I & & & ik 4% ,Smad6 mRNA Smad7 mRNA &£ A& (P <0.05 XP<0.01); 5% %3
M@, P HFAHFTAKRR LVESD . LVEDD 344 & ,EF FS 3 B4, & ALzE 42 TGF - B1.p — Smad2 . p — Smad3 , Colla-
gen [ Collagen Il %& & & & F & ,Smad6 mRNA Smad7 mRNA £ A BAK(P <0.01) ;5 b5 b Al arkdx, P HKA =4
X & LVESD LVEDD 3§ # & ,EF .FS 3§ 44K, s BL£E 2% TGF - B1.p — Smad2 ,p — Smad3 , Collagen [ |Collagen I & & & ik
# % ,Smad6 mRNA Smad7 mRNA & ik BA& (P <0.01 3P <0.05), %k #hK & oy TR ESIRILE S /) %BK R

S JILEF AL, AR R AR 7T Ak 5 AN B E ey 3] TGF — B1/Smads #iE 48 %,
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Effect of Bushen Huoxue Formula( #M& {1 77) on Myocardial Fibrosis and TGF - B1/Smads
Signaling Pathway in Rats with Heart Exhaustion After Myocardial Infarction

KONG Fanda', YANG Shuo® ,ZHANG Luodan' ,ZHANG Yan®
(1. Shanxi Traditional Chinese Medicine Hospital , Taiyuan 030012 , Shanxi, China;
2. The Fourth Affiliated Hospital of Liaoning University of Traditional Chinese Medicine ,Shenyang 110101, Liaoning, China;
3. The First Affiliated Hospital of Liaoning University of Traditional Chinese Medicine ,Shenyang 110032, Liaoning, China)

Abstract: Objective To observe the effect of Bushen Huoxue Formula(#MEf{G .77 ) on myocardial fibrosis and TGF - 1/
Smads signaling pathway in rats with heart failure after myocardial infarction. Method 120 male SD rats aged 12 weeks were pur-
chased and 20 were selected as the sham surgery group using the random number method. The remaining 100 rats underwent an-
terior descending coronary artery ligation, combined with starvation and exhaustive swimming to create a heart failure model after
myocardial infarction. A total of 80 model rats were randomly divided into a model group,a Western medicine group,a Chinese
medicine high dose group,a Chinese medicine medium dose group and a Chinese medicine low dose group. The rats in the Chi-
nese medicine high, medium and low dose groups were given Bushen Huoxue Formula by gavage at a concentration ratio of 4 : 2 :
1. The western medicine group was given a suspension of sacubitril and valsartan sodium tablets by gavage. The model group and
sham surgery group were given an equal amount of distilled water by gavage. After 4 weeks of continuous medication, ultrasound
was used to detect the left ventricular end systolic diameter( LVESD) ,left ventricular end diastolic diameter( LVEDD) ,left ven-
tricular ejection fraction( EF) and left ventricular short axis shortening rate(FS) in six groups. Masson staining was used to ob-
serve the degree of myocardial fibrosis in the six groups and the collagen volume fraction( CVF) was measured. Western blotting
(WB) was used to measure the protein expression levels of TGF — 8 1,p — Smad2,p — Smad3, Collagen [ and Collagen Il in
the myocardial tissue of the six groups. Fluorescence quantitative polymerase chain reaction( PCR) was used to detect the mRNA
expressions of Smad6 and Smad7 in the myocardial tissue of the six groups. Results After 4 weeks of medication,compared with
those of the sham surgery group, the levels of LVESD and LVEDD of the model group increased , while the levels of EF and FS de-
creased. The myocardial structure was disordered, CVF increased, and the protein expressions of TGF — B1,p — Smad2,p -
Smad3, Collagen [ and Collagen Il in myocardial tissue increased. The mRNA expressions of Smad6 and Smad7 decreased
(P<0.01). Compared with those of the model group, the levels of LVESD and LVEDD of rats in the western medicine group
and the Chinese medicine low, medium and high dose groups were reduced, while the levels of EF and FS were increased. The
myocardial structure was neat,CVF was reduced, and the protein expressions of TGF — B1,p — Smad2,p — Smad3, Collagen [
and Collagen III in myocardial tissue was reduced. The expressions of Smad6 mRNA and Smad7 mRNA were increased ( P <0. 05
or P<0.01). Compared with the Chinese medicine high dose group,the Chinese medicine medium dose group showed an in-
crease in the levels of LVESD and LVEDD , a decrease in the levels of EF and FS,an increase in the protein expressions of TGF —
Bl,p —Smad2,p — Smad3,Collagen | and Collagen Il in myocardial tissue,and a decrease in mRNA expressions of Smad6 and
Smad7 (P <0.01). Compared with the Chinese medicine medium dose group,the Chinese medicine low dose group showed an
increase in the levels of LVESD and LVEDD, a decrease in the levels of EF and FS,an increase in the protein expressions of
TGF - B1,p — Smad2, p — Smad3, Collagen I and Collagen Il in myocardial tissue,and a decrease in mRNA expressions of
Smad6 and Smad7 (P <0.01 or P<0.05).

heart failure after myocardial infarction,and its mechanism of action may be related to the inhibition of TGF — 31/Smads activa-

Conclusion Bushen Huoxue Formula can improve myocardial fibrosis in rats with

tion by Bushen Huoxue Formula.

Keywords : heart failure ; miocardial infarction;myocardial fibrosis; TGF — 31 ; Smads ; Bushen Huoxue Formula(#M& Vi Ifil /7))
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Smads 5 518 % LT AT A2 HEC JIURE BE I £F 44k i it g © 7

100

AR T Piig A%

TEHRESAFIE R, O IR A JE T KB WiiiE” S 8%
HR LA, 6 B %jf“ ‘\'v'%‘?i‘ﬁa‘é”ﬂi/e,%l*'%‘
TG 22 F U B M S A S a1
ARG, #N BT O, R K Tﬁ’xﬁ?‘*%ﬂ Uy 7 % 98 F
JE 0 AERTI SR BRI R, © G E SN B I 15 T A Ak
U2 A AHEARHL M A G o ABIF ST R AN BT 1l T
O FTFEE KRR, B ELXT R RO ULEF AL AR O I 285 44 i A



FA4k 4w oA
2026 %4 A

2 E W ¥ 7
CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

Vol. 44 No. 4
Apr. 2026

FERE DAL ZiH TGF - B1.p — Smad2 . p — Smad3 4538 J§ 47
Yy 52 e, WA RN T 1L 5 % TGF — B1/Smads 55 il B 1 1
T, TR RN B I 0 O VBT )5 0 ) 3 3 KRG LT 44k
AR AR, S BE 2GR YT O ) e i AR R R AT ST
1 S
1.1 #Z4

AT LT A S 22 20 o, FaARUKE 15 g, BN 20 ¢, B
B 40 ¢,71230 g, NS 10 g, 2176 15 g, 63115020 ¢, =L 5 g,
L7 A R BEBE 250 P R B RS TR U0 R i AT D A
J H1 Novartis Phama Stein AG A= 7= | [# 24 i 5% HJ20170363 , #i
% :100 mg/ J1,
1.2 #4y

TR 12 Ji % 0 1 A P R SD R B 1200 L AR J5
(220 20 ) g, fy b at 4Eil F AR S50 S HOARA FR A m 2 3L, 4t
5[ SCXK(5%)2022 - 0052 ] , R FHI % it R Bl A R 5%
1.3 44 R 3R

FIR(23 £2) C,IHTTIIE 50% ~60% , BRI TGk
SIHIRE SRR (B 12 h, I 12 h) , REURDEHE R SR, B ok,
T A B HRARL 3 1K
1.4 FEZERHA

Masson 4% (it 5 : G1006, Servicebio /3 ] ) , — B 2K (4t
5:10023418 , [5 245 4 Ak 2= 350 A FRA R, UK S IR (L5
10000218 , [ 244 Pl fb 2 1057 A5 FR 2 7] ) , SDS — PAGE B¢ i ]
FEA & (A5 AS1012, ASPEN 24 ] ) , RIPA B2 1 4% 1)
(41t : AS1004, ASPEN 73 7] ) , BCA £ H Jo ¥ B2 I o 150 &
(#it5: AS1086,, ASPEN /4 7] ) , ECL Ak 2% & Sl e il i 57 & (1t
5 :AS1059 , ASPEN 2\ 6] , Hi AR BE B g (L5 : AS1026 , ASPEN
o)) B E R (5 : AS1027,,ASPEN 24 1)) , —HiFi B
(#it'5: AS1061, ASPEN 24 /), — Hi fi B i (dit & : AS1058,
ASPEN A#]) , 2 H &G Marker(#i5- : DM211 , TransGen Bio-
tech 4] ),0.45 um PVDF & (4t . IPVHO0010, Millipore 2
Fl),B — Actin — 3T (L5 : EAO14, ELK Biotechnology 2y ] ) ,
p — Smad2 —4{ (fIt5: #18338,CST /A Al ) , p — Smad3 —Hi (it
5 .#9520,CST A 7] ) , TGF - 1 —Hi (L5 :21898 -1 — AP, &,
W=\ 7)), Collagen T —Hi (#t5: PAS — 29569, thermofisher
NH] ), Collagen I — #i (it 5 : ab184993, abcam /\ #] ) , En-
tiLink™ Ist Strand ¢cDNA Synthesis Super Mix(#t5 : EQ031,ELK
Biotechnology /3 #]) , EnTurbo™ SYBR Green PCR SuperMix ( it
5 :EQ001,ELK Biotechnology /3 #] ) o
1.5 EFEMNE

TiE i Wi (845 CX21,0LYMPUS A /]) , IE & Ot
IR RBE (RS CX31, OLYMPUS v w] ), % 46 (H 5
KE0003087/KA0056573 , Dragon /3 ) ) , HL 3k f¢ ( B4 5-. DYY -
6C, JLathiN—{X ) ) , BEFR{X (55 : DR - 200Bs, Diatek 2%
Al), BREOHL( B S . TCL - 16¢, | iF 2SR Ug) , i
EIRIR (LS. WD - 9405A , Jb gt i /S — AT ), A (7Y
5-:LiDEL10, Canon /A /] ) ,PCR AL (5. TC - XP, 701 1 H &}
BT, 9etE R PCR L (AYS ; QuantStudio 6 Flex System,
Life technologies A\ #)) ,#81¢ TAE G (HI5.SW - CJ - 1FD, )
WEERRANT]) B 23 8 8 7 K A (BY5; Vivid 7 Dimen-

sion, & [Eil I A H]) o
2 FiE
2.1 &

KERMRSR 1 W] ) 3 5 I8 s T 30 10% 1 7K & S #E AT BR
Je A R RO DX RBASE I 6 A B, 5 02 1] 7 I 32 0 vl TR
4 ICFEAREERBL B B, KT EEE , RETTE S E
B/ NP BRI SRS 3 4 U TR1TH 2 50T g, 6k
FoivE s B B ILEA , B SRR IR, F /N F 30
o By FHREXS I, AR Ze 0G5 5, (0.0 E 2 8 JF B &
ZEMEI O ab, ST, TR N PRIk, A2
SERFNIKIT AT 29 2 mm Ab, 4 -0 SaF5H 585 L AT4E
FLUO S EEAR SRS LG BT L0 W ST BEW B AR . B
LR B i v iy 28 R, TR R 5 M BE |, T R BN IR PR S, 4 2
WEIR AL, AT AL R BRI EAZEHL, KRR S i
BREAF. REHTRBRBEETHEFSERMN(EH S TH
Bn) Bews ISR HR2E 1 J o 45 2 T A GaDRHE | [R] iy 2047 4
H 1 sk . T304 J8 a0 R EGHE T O B,
S 1153 <45 % MR IR
2.2 HpUl5HYET

fE 120 K SD R ER A BRALEI 100 Hab B, 4% 20 HAE R
T ARG o HH A R 2 AT DR Bt 80 I, N Il ML &
O AR RIZE Y22 v 2l AR e 2 2 R A 2R
IR, A 16 Ko BT ARALAE 20 K, - 2%, BEHL ik
16 RYENRAMBTARA, e RIEAL T M7
CHEEI 17,5 /) o260 2o 25 1 o 200
172, 2 R A b 24 P b R B0 2 %, U252 45 T il
VO I 4D A R B TR B (B H 20 mg/kg) E AR
RUZH AR TFARA G H 25 T4 28 BKIEH o &R0 S
44,
2.3 B HAM

REEEEALIK 12 b5, JE T 10% K& ST R
B ORI 1 R BRI S T B, 31T A BB BE , B U0 85 BOR
L, T 0. 9% AL SN IE M h T TR 3 Tk, UE R R AR IR B
M BT EOAEH D FHL SRR LD EAL, K=
AR, 1 4% 25 11 BT EN 78 ( Western blotting, WB) 98t i
R A 1455 52V ( Polymerase chain reaction, PCR) 3258, 57
b EHLURIT 4% Z2 R W ER I, A Masson J (0
2.4 FearAe il
2.4.1 B HHAKREHES 4 G, RGO ZE6E
PRI AT Co R 75 A, 32 25200 o 3 0 Bl Jo S o i A
4 AR I N 4% (Left ventricular end systolic diameter, LVESD) |
o5 &F 9 K ) N 42 (Left ventricular end diastolic diameter,
LVEDD) , 3148 5t i 53 %0 ( Ejection fraction, EF ) } %5 %l 47 45
(Fractional shortening, FS) , 3 HCEH4{H
2.4.2 Masson # & & & WUAL R % A2 4 4% ( Collagen volume
fraction, CVF) M & DN LMK B B G YA
T B S ARAL B R MEA AR )T R R LA AR
0, OB 60 s, A YL, T oh PRI b ok 30 s> @)% e
WAL 30 s, IR Y, P PRIT B8 30 s—>@ 7 R4 4,6 ~
8 min, LS (4 I @ A JR g 6, 5 min, JERE Y, TC
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K EFEME T @R TH) A, HO R R, AR T
IR WAEE T W e I IR A 4 1) 4 A i 50, AT )
ANHH T AT , B P AR e e S T 4 o LB T AR T 0 L
Rl CVF,,
2.4.3 wpE4st TGF - B1.p — Smad2 .p — Smad3 , Collagen 1 |
Collagen & & & ka2 BMJGH-ONEHLHITUE . &
O R VEAL B, R BCA 00 R 2 R o ORERE
ESUERY O RSN D I N T A NV e S B8 3 - AT 23
ENFI 3R — W £ 4 (PVDF) & E. 435 A TGF - B1.p -
Smad2 .p — Smad3 , Collagen 1 ,Collagen I —%T, F- 1A} R )
THU AR A ARA T B, WK 5 K I R AT
FARMAEARY , AlphaEaseFC H4b R G2 434t H bRty 563 BE 18
2.4.4 w3 JE4E 4 Smad6 mRNA p — Smad7 mRNA & i ) &
(1) BULARAF I OIS B THE e A ZE P b 1R
FFES Lo IR ETEW, A S A BTV S N I, 1S min,
TR YR O, OB, I A TR 75% 2B, WS 50K, T Uk
RNA JUVE , 8.0 J5 B0 A, T ARG T80, %
LS4 T, I RNase — Free Water, 76737 fi RNA
(2) %5 —4% cDNA 4 5% F EntiLink™ 1st Strand ¢DNA Syn-
thesis Super Mix i 47 ( ELK Biotechnology, EQ031) , 3= % 4 B§
R W 2 x EntiLink™ Synthesis Super Mix 10. 0 pL, To-
tal RNA 2 g, ddH,0 20.0 pl; i FFJF .25 C Smin, 42 C
30 min,85 °C 5 min, (3) St 7¢ € & PCR & 7E Life tech-
nologies /% 7] i) QuantStudio 6 Flex System PCR {¥_I 58 i , &1~
EIE 3 A8 L, i ] EnTurbo™ SYBR Green PCR Super-
Mix 18077 & #£47 (ELK Biotechnology, EQOO1) : (D) S )i 2 /7> 4 :
AR 95 °C,30 s; #FFHF (40 ¥%)95 °C,10 s—58 C,30 s—72
C,30 s; I M AL BN B . @ W AR FR H:2 x Master
Mix 5.0 pL, 5149 TAER (2.5 pmol/L)1.0 pL, Template 1.0 L,
ddH,0 2.0 pL,Rox 1.0 L, 5/#){F B : R - Smad6 TGGATCT-
GTCCGATTCTACATTG/GGTAGGTCGTAGAAGATGCTGAC, R -
Smad7 ~ GGGCTTTCAGATTCCCAACTT/GCCGATCTTGCTCCT-
CACTT, R- ACTIN CGTTGACATCCGTAAAGACCTC/TAG-
GAGCCAGGGCAGTAATCT,
2.5 Hit#uE
ST SPSS 25.0 GEit A /E o A Bt o T EVORAF S IES
SR AIE USSR + ARifE2E (o £ ) FoR, L] LBCR ] Dunnett — ¢
Ky, P<0.05 Ry A it o
3 LHER
3.1 NEAF LR
MZj4 )G, 5RTFARHLE, BB LVESD . LVEDD ¥
AR EF FS BIREAR, 22 5 4 g1t 2 78 L (P <0.01) ; 5!
2 LeEE, P54 245 21 K Bl LVESD \LVEDD ¥J[&AI%, EF  FS
BT1e (P <0.01) 5 5 b2 &g 7 & 20 LA, vh 24 vl & 4 KB
LVESD .LVEDD 7} & ,EF .FS &K (P <0.01) ; 5 rh 27|
2 AR, 2 AR i 4K B LVESD Fh i, FS B FRAR (P <
0.01) ,LVEDD J}55 EF [#{% (P <0.05), W1,
3.2 Masson 2t & CVF I3
TR KRB WAL RS LA T, AR WK
JREFAERGA: | BT 2 T G A T 078 L A AR 2 R B L

102

JBE JE 2T 24436 A W Sk, 3 4O UL M S A R B, J 8 T D K T
TR IR AR, S A8 Z O LEF SR (8], 32 PR 2070 , O LA L HE
L. GRIRIT G , 245 A R VP 2 4K LD WLAN I HES ) L
I VSR R IR AR 4o . ST ARA b, #imid
CVF J 5 (P <0.01) ; SR g, vh 2 misil A L 2l v 54
A K VG 252 CVF BEAL(P <0.01) , 257 fE 4 CVF [EAI%
(P<0.05); 5wl gl b, 2y Fl & 41 CVF Fr
(P<0.01); 52yl i 4l th 3, 25 R0 i 41 CVF F+ &
(P<0.01), W2 3HIIVE 1,
16 AR MR TEIR L (v +5)

ik n LVESD/(mm) LVEDD/(mm)  EF/(%) FS/ (%)
BEAH 16 3.54+0.57  7.16£0.73  76.31%5.13  50.56%4.37
R 16 8.32x0.71% 10.80£0.87° 34.65£4.20%  22.62+3.182
[LEE 16 4.20£0.684 7.47:0.654% 63.28+5.634  43.78+5.034
PEAIRA 16 4.87:0.524  8.23:0.804 59.53£5.704  40.83+5.434
PEPREA 16 6.11£0.4640 0.14£0.7240 53,48 £5.31 40 33,1545.1640
FZGIEHIEA 16 7.06£0.634™ 0.75+0.79A% 49.77+4.824% 25,5444 g3 AN

T ASBFARALE, P <0.01; A SERALE, P <0.01; 05 PRl AL LA, P <
0.01; WS R EALLE, P <0. 01;# 52y Rl AL LA, P <0..05,

F2 6 4IRRUHZ 4 85 CVF HE (x £5) BT %
20 31 n D IUB B 2R AR A4
BFARY 16 4.27 +0.87
(T RIEE| 16 34.16 +4.90%
[LESE 16 8.09 £5.754
GREZT =0 e 16 10.75 £4.644
G REZiks abi | 16 19.24 £6.5248
AN el 16 30.68 +5.52*®

T AGHRTARHLE, P <0.01; A GHEAH LK, P <0.01; = 5
AV L, P <0.05; O 5 2 M S 4 L #R, P < 0. 01; M 5 25 vh
A L, P <0.01,

3.3 WALA L TGF - B1,.p — Smad2 . p — Smad3 , Collagen I |
Collagen Il % A % 3A L3

MZi4 JiJE, 5T AR ALK, B8 H KO NHH
TGF - B1 .p — Smad2 ,p — Smad3 , Collagen [ ,Collagen Il #5135
KR (P <0.01) s SEEARA AL, FH252H  h 25 R BLO AL
ZHZ1 TGF - Bl ,p — Smad2 ,p — Smad3 , Collagen 1 ,Collagen I #E
FIFRIBFEAR (P <0.01) 5 55 v 24 g 57 i 21 P A, v 2 v ) i 2
KEOILAH L TGF - Bl .p — Smad2 . p — Smad3 , Collagen [ |
Collagen I & FH 5T (P <0.01) 5 52 sl & 21 L, o
A AR B 2! TGF ~ B ,p — Smad2 ,p ~ Smad3 , Col-
lagen T ,Collagen TN % [k T (P <0.01), W33 . E 2,
3.4 QL4 % Smad6 mRNA Smad7 mRNA % 3% b #

M4 JJE, 5T ARH LK, B A H KB .ONHH
Smad6 mRNA ,Smad7 mRNA k&K (P <0.01) ; 5HAIZHAH
o, P2 24 4 A K B LA 2 Smad6 mRNA  Smad7 mR-
NA FikTHR (P <0.01) ; 52yl i 4L L, vh 2y o) 20
KB L4 40 Smad6 mRNA | Smad7 mRNA ik B % (P <
0.01) ;55 v 24 v 75 i 21 LA, v 24 A0 570 & 4R B JUL 4 0
Smad6 mRNA Smad7 mRNA FIAFL(P<0.01), WE4,

4 tig
A XS MO R R BT D SR AR A AR BT &)
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3 6 AREAZ 4 R ON4Z TGF - B1 .p — Smad2 .p — Smad3 ,Collagen [ ,Collagen Il 2 4 # ik AHXHE LA (2 £ 5)

21151 n TGF - g1 p — Smad2 p — Smad3 Collagen [ Collagen I
BFARA 16 1.00 +0.01 1.00 +0.01 1.00 +0.01 1.00 +0.01 1.00 +0.01
T ZH 16 15.54 +2.324 13.19 +1.774 12.56 +2.034 10.62 +2.164 21.62 +3.58%
[ 16 4.30 £0.954 3.14 +0.864 3.92+0.714 2.35+0.574 2.96 +0.684
rpl ) i 16 6.81 £1.154 4.96 £1.304 5.76 £1.054 4.04+0.954 6.00 £1.424
rp 2 ] A 16 10.08 +1.4640 7.00 £1.4940 7.78 £1.374A0 5.24 +1.044A0 9.69 +1.2540
R 2 16 12.60 +1.984AM 9.26 £1.7148 9.76 +1.80A® 8.24 x1.6548 15.75 £2.0348

E: AGRTARALE, P <0.01; AGHRIL WA, P <0.01; O5 2y & R H 2 LA, P <0. 0L ; S5 25 Pl i 41 L, P <0. 01,

A B C D E F

TGF-B1

p-Smad2

p-Smad3

Collagen |

Collagen llI

B-Actin

T A RTF AR BRI C 252D A2y Rl &t
Y15 E g s F A2 Ion) i o
K2 6 AREZ 4 HECHIHZE TGF - Bl .p - Smad2
p — Smad3 Collagen [ .Collagen I ZE 43k
F4 6 HRRMA 4 JH)50NHLH Smad6 mRNA |
Smad7 mRNA FEAHHXHE AL (v £5)

2051 n Smad6 mRNA Smad7 mRNA
BFARA 16 1.00 +0.01 1.00 £0.01
Bk 16 0.13 £0.03% 0.15+0.02%
[ 16 0.78 £0.054 0.82+0.064
P mEAIEA 16 0.63 +0.044 0.65+0.044
pZihRIEA 16 0.49 +0.0340 0.52 +0.0340
PRI 16 0.34 £0.0248 0.29 £0.024M

TE: ASBRTARAIE, P <0.01; A GHTIALE, P <0.01;05
2R R LA, P <0. 01 s IS P2 R 4L LU AL, P <0. 01,
A KT LRI, H AP E SR T KT A
PNEBMTECRE S TRET7 - OHEND) B R E R 0
X—Hisn o B TR LR A BEARST AR B LR
HHEPE B (B 2 b S A IR O 3, 3K AR i L
AR BN SR - IR - KT AR SR HLIE AR B
MIPEFI BT IR 2 . BRCILIE RS, DL A 2 55 . BRI e
A LA B AE AT IR, Sl UMLs AT, AT R . A H
KA 5 BER O AR IE , ORI ILIE A AT, 5% o B o
JiK O BT FR I A R 5 B FEOK A B T, AT R R
AN T U N7 3L i e S UG R 2,7 | RIS = S~ S [ P Y
MU A K A B AR T, A0 BT I 75 A M 42 06
MUFIR B TR, T7 o 221 RIS BORS AD FF 8RS, 3R A
Z AR BERAMIRDK, FE 2 L00E = IE MAR Y, 4205 bR A R

JB3R, £ TE T AN A , AR A o

W PR b, DB 3 1L 5 T A ROR YT MO R, SRR A8 s
KB GO EAEREAR , B R D IE D RESE AR, MR RO B A
Y, B v A 0 8, o A T S e, 4 AR R B A
PRI o SEREIFSE I, I 220000 LR AE I 0 B K
BRI BRRIFFEIE S , B 17 PR AR R BT BNP 33, Uik
B E TR, BRSO B IR B S0 R BUO LT 2 HE 5
AL, O T ARSI AR R O I B
JUL BEIE 2545 R s e 48 TANE 16 5 wRia Iy e, 2%
41K B LVESD \LVEDD HJR#AIG, EF (FS #4750 LS 14 5% |
CVF B, 2 B A RCR 0 35, BTN BT 1 )7 RE R
R U FE ) 0 3 R RO WLEF AL AR B, A el O = E
PEOIRE .

WFTE R B, O LR 4R 2 T B0 IRe T R £, O
JUVET 2 AL R B I J O JULAGE RS 8 o, 3 T 3 3800 8 IR 7 P
TR ONELhRE K ARG 0 BRI, 2R IN TS S
DL HEAL I A R A i, Hor TGF — B1 2 —Fh i UL 19 {2 27 4k
LER AT, TCF — B1/Smads {5538 B2 T 2F 4E 1L K 1
FEGERK P, TCF - B KK R—FMFWHEF XK, 125
5 UM F) S B A S PR B . TGF - B A7 S Fif
WH, TGF — B1 23K T FCF 24k 40 0 . N Bz 200 i 3k o, 240 i A 45
AP RO L R AR RE &, 50 LT 4 Ak 5 D) A
K, Smads 1 TGF — B1/Smads {5510 B i b 2%
L ST A I B A5 5% A, e 25 W R PR 42
2k AEWEFLEY R Smads 2 40 0 32 R A5 A SR 4
AL A, FHod, Z AR F G Smadl | Smad2 | Smad3 |
Smad5 .Smad8 .Smad9 , :[F] /> S A A Smad4, 11| B4 Smad6 |
Smad7, Smad2 Smad3 55551 H (1 1E 18] P8 45, fE dE 45 ik
HEJE , Smadd J& il #% {5 5 46 X B 43, Smad6 | Smad7 411 il {5 5
R AR T, TOF ~ B1/Smads {5 538 H W15 ,
TGF - B1 KRR, TCF - Bl 54NN FrFH AL A KT B
Z A4 1 ( Transforming growth factor beta receptor I ,TGF - BR -
D) Z5& I AL, E— B 5 4R BRI LA K I 7 B %
& T ( Transforming growth factor beta receptor 1 ,TGF - BR -
I)o BERRALE) TGF - BR — T RJe S P U3 I W 1 AL 400 i A
Jii Smad2 .Smad3, Smad4 52 {1 Smad2 , Smad3 %45G T i
AW, oS B A M A% 5 5 £ 4 40 M 1) 2T 2k 200 1Y) i
b, WOE AL 2T AR AR R i 3k, B e T BRIt | T R Je D i
EA AEEA o FENUILEHE B 68, 102 12k 40 1 AP 5 r9 T
ISR AR R A, O LR 4 A 2, 0L I A
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WAL ZE R WoR B2 K B0 ILZE 2 TGF - 81, p - Smad2 | [14] BRarsg, SoRse, RU%E, & @0 hEm P uELS &7
p —Smad3 Collagen [ .Collagen I 2k =1, 158 HH 76 O ILEE BE LHRIGALT]. P EP P ESS S 27,2016(2) 133 —141.
J5 L EERZS T TGF - B1/Smads {5538 I 80E , T IR & 14 [15] b, 5K 18100 mh BERHL SR - I - K27 5
SE S, T2 A 00 0T B A RUR o ey o P PR, 20
AR ISR IR 'HEMﬁ%%ﬁm%”%Ef: (161 ks, 1Lk, SKAb, 5. MRV ILIIBE AR LT Z5 0T 0 L
SEBXRTHTEORESURERM, RFA LI SO SO MLFSIE R 4 129 DIBEBLATI M ZE 1),
(P <0.01), Smad6 Smad?7 & F-58 i i {5 5 4 11, 76 B4 B Jk . 2024, 65(4) ; 376 - 381.
RECO WU IE R AR, 24N B 6 ML RV R RIBTHR,  [17] shmife, okl F40ub, . b BFIE A 67 18 M0 ) S5
VLIHANE G 37 % TGF — B1/Smads {7538 f# 71 1E ] |, 971 1] I PRAFVIRPTM T ROW S [T b I S2 86 7 ) 22 e &, 2024, 30
PP T AR (21): 1232129,

s R, O U IE IS O BE I T AR B kA s i (18] LA, KT, gk RNEFIE 70O IUREAEIS O 52
U, T LET 20 AL 00 8 8 0 28 T 0 i B o o TR A LHEFRILHAIZIAL) . PRIETR, 2028, 31020): 69 =74

[19]  farfk, £, sk, 4. AMEIE L 5 45 Wt 3@ g0 6.0 )

TGF — B1/Smads {553 & 1% £k vT i 2.0 ILEF 4E AL, im0 %

HE ARG T R A R o NI LT W] A AL T TG —
B1/Smads Tn I PR FRIK O WLET AL, B RO
HEZIRE 670 J1 3838, v B 25 B3 i 0 1 0B PR IR AR 4

5% 3k
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#EE M A X OAAEIEF O N FE KB OAFEL
& TGF - B1/Smads 15 518 E&HJ 220

(IE3TI 99 - 104 1)

el E A FHZ5 I B 1

F1 6 4KRMAZE 4 &G Masson 44t ( x200)



