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ST TGF-B-Smads {52 19 S 1L # 55, T
0 WUREZE 75 5 52 B B WL 45 0L 1 BF 5

Wb 32 £ L 1 e sl a2 s 2
AR, MARTE, RS, LT, AR
(1. FMEZ2K H52MEE, 5N 8 550004 ;
2. ARVEHKE LAETH GRS R ARIENEELRE, L% d 210029)

[(FZE] B S0 OMT) X R R A O NUSIFES & 5250 O WUEF 44k i 47 0 T K % TGEF-B-Smads {545
BRI SEIR o FoiE R TR S B SS FLA S R Bl St O IURESERE B, AL 3 S R AU 2H  OMIT & v IR 7R+ 2 (50,25, 12.5
mg - kg™ ) RACHAILL(50 mg - kg™ ) 5 T AL (Sham ) HABGEAR B ik 2 L& M A 454+l BRI i 8 Ji 5 R A HE 5 Masson
Pt BT O LA AR B R L, 2 5E B RT-PCR 4347 TGF-B-Smads {55 R4t mRNA [ ik, Z5R BAH S0 NUESE 8 J
J5 T BREH L ARG A A R O LR P DRl /L, 200 A0 B TR I 4 s RT-PCR 25 2R 42 7R TGF-B1, TBR1, Smad2, Smad3,
Smad4 mRNA FikBH B3N, 1 Smad7 mRNA 455 B & MK, 5 Sham 41 HEE, 225 B35, OMT B3l 2.0 AL 8 JH
JE 5 R 0 S M O LR 44k, M1 TGF-B1, TBR1 , Smad2 , Smad3 , Smad4 mRNA 23509 I 4 F4 N Smad7 mRNA f£ik, it

OMT X S {IUREBEAF e S 9 PO LT AL By — & ROV T, FAE L] 55 TCF-B-Smads 55 RGLE VI o

[X@BA] ANESW; 0N 4E4L ; TGF-B-Smads

S0 WU BE (acute myocardial fibrosis, AMI)
Je o R AR O WU B AT R B0 = ek, O
BEEATE RS, L L st o F A, 991 ) Al
DN O A B RO LA R EEIR R 2
—o B, FHAA HA A B G 5 O LR B Y
25 O A% [ B2 2 098 T AR R SRR, 3R
MURRAY B 25 BB R T T B TR e AR R A
VR EREENE S WsEar I N = ECIIERE SN (s
2 FHR BT IR O WU 0 25 Y0 it b B2 25 AL
AL AL B b B 2 e R RN B iz A B
G i aRAY =& I 0 o =18

2G5 S N SR W) v S Sophora flavescens
At BT, AT AR, A%y, R BR SRR .
AL S8 (oxymatrine, OMT) & L RHE Y v 2 1Y
EEAYONSY, A Z AR AR
FIARF IS5 A5, OMT ik FUe bk &5 FLi7 & S2 56
PEO LA 44k BA B3 Ry . ARBIFSE R
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FHSSFLIEIR 3 Jiik i 52 i) AMIT 175 & R B S 3 k0 L
LYY, JE— DR OMT Bif D LEF AL ry ]
AEAEHIBLA

1 FhK

L1 3 e SD KB V6 TR, 9 Fik, 60 H,
RHE (275 £25) g, i 5t BH B 2 B SE 50 3l ) v 42
i, A% IES SCXK(#4)2000-0001

L2 SRR RIS R R B R
AIRA TS 20080210) 5 RIEEF F (L AR A
HARRAE] S H37021491 ) 5 Trizol Reagent (invitro-
gen, Cat 15596-026) ; RT kit( TaKaRa PrimeScript'" RT
Reagent Kit, code DRRO37S, LotBK1301 ); PCR kit
[TaKaRa Taq' ", 5244 TRE (K ARRAF ] .

1.3 U4 HX-300 34 el (st 48 B A
MRS H]) 5 BS223S Ht K1 (b 5 38 2 R (A% 5
GARA T ; B4 (1 mL,200,20,2.5 wl: Ep-
pendorfAG, North America Inc. , USA ) ; Gene quant
pro 80211498 %5483 6 F 11 ( Amersham Biosci-
ences) ; TC-512 F[H 3" 19{Y ( Techne) ; MiniRun GE-
100 HL KA (BT M8 H B A BRA ) ) 5 Tmage quant
400 BERE 21X ( GE Healthcare)

2 Jrik

2.1 AMI RERBEIAYHI s R BUAREJE I 3% K
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A ERE I TR (10 mL - kg™') , 852 F BUMR,
FHEFTE AR A DU R K2 T, SR S bm v IS AR 1T 3
BB, M85 MR, 76565 4,5 I BE & A2
% 2 mm QbBYIF Rk, BRI EF Y] 2 2 em, &
SRR BS KT S LR 2 R RE R K R A £ 4
Ha Mo K sl AILE 2245 265535 80 ¥k IR
MR EE 20 1 U 16 ~20 mL - kg™ 17 B A LT
W, T4 4,5 iRl M & 22 2 29 2 mm 40 4T IF g
BEBTWTES 4,5 Bl (556 3,4 M), BRIT B, /b 4
FrIF R | B O ME o PRI OIS, B A ) i e 5
O HE, HICTE 7-0 5 B2 4% & S AE il 3l ik 1521 4 5
e B2 () S AR 2 5 mm Ak 25 4L 22 7k 3l
FRATI S, 5 LERE 2 1 ~2 mm'™ 5500 JE AR 5 i
[l Jeg s, 8 SR e B Js HE SRS, A I o R R BR
WA H EPISS A5 10 N T, SR04 L
J&i 10 min K FRARERAR T S B0 E, L as FLAT
Ja R TS Be B, LT SR 2R e br g 4L F AR
S AMI By AR TF AR LK B Ik 28 A0 R AT 45
HFR, FHRBIIARE THR R HPERGE, 5 H
14 77 U, IS, BR 1 IR %223 d,
2.2 GHEINSZTR BRI T AR R B
PLo AR AL (M) OMT 5 71 4 41 (OMT-H, 50 mg
- kg™')  OMT Hr5 & 2 ( OMT-M, 25 mg - kg™') .
OMT fIGF 41 (OMT-L,12.5 mg - kg™') . RIEEFI
£ (Cap,50 mg - kg™') ; S EMFARLL (Sham) {1 F
RA KR DGR Sk o i A G540 44l TR
il 12 h FFHRHEB A 25, 254508 10 mL -
kg™ AEH 1Y, R F AL BORA K R4 H
BT AR ZE K S 25 8 i, B4
TRUESEIS G5 A 8 N ris . &4 TR
J& 8 JEAINFE BRI HUbn A, Hor 4 HUH T B4 o3
Mr, 754 HHT PCR P74,
2.3 JREALIER A HE Qe 7k S
BRES ], B pRA UG IR ) T A 5 U0 7 FH T HE 3
o, AP QR B KIG , & R KRR YL,
0. 5% LR B4k, LS e, v M 1 18] 22 )5
Z2 MR B, AR R SO ZH 2R R LT, SR
JE R EG BT R SR A 55 T g & 5K 0 F, JF Xt
HE Ze 4] i A T4 RS T o

Masson YLt 5347 : I kS BESCHR[ 6 ], B A
H0C WA U T A 85580 7 AT Masson e {8, Weiger
RERIIARR Y, 1% ELTR L BE Ak, TN 7 21 TR 1 iy

AR R (o SR N E S b =D U
5, IR AT A 2 W A, MU BT JULEF 2 FZT g St 2T
A% 2, SRS R R 0 B R Ge AR Fs 4 T
Bk Y1 R, X Masson Jeta ) 5 A THARE 04T o
2.4 $REEUE RNA U BY R i 2H SUbR AR (B0
BOAFHIHLWRA) , 55 100 mg HEUIMA 1 mL TR-
Izol 2 71 ( 2H 20 P A& FUAR B 5 TRIzol K R 1Y
10% ) , A& 4% FRUL ] R0 SR 2D B8 SR A O =
HAUE RNA, TEAMOGEE T b e+ i 260,
280 nm [ A, 3158 Aygy/ Ay B RNA ¥ B2 G0 5%
TEH Ayy/Apgo 7E 1. 8 ~ 2.0 B 5L RNA 47100 85 574
59
2.5 g RT-PCR 4340 & 44 TGF-B-Smads
mRNA 5 BT pg & RNA 47 RT-PCR § 4 #24%
BTG G EORI T, BTG IIER 1, 51 4
WTARCKGE) ARAFIRITIFA . O 5&:94 C
FWiAE M 5 min,94 °C 30 s;72 °C 1 min, B kJREHFE 1
B , 1B KTR] 30 s 783 30 Y372 C 8 min, B 6 pL
PCR 7*HT 1. 5% Bifiakirh ik, EB Y /57E55MT
T, 1 Quantity-one EEE AL HT R GE 43 ATT 45 25k 1B
JREEAA, IT5HARXS I A N2 ( Gapdh) BB BE(EAR L
B AR KRBT
2.6 Giitsrtr LA IR x £ FRIR, SR H] SPSS
11. 0 GEit 547 204l Ab 2 ( One-Way ANOVA) |2
A LR ¢ R
3 45
3.1 JREALUERA EkEEIL 8 AR, AL E L
R g B A 202 K A DL I 1 (HE Y f5) A 2
(Masson 4tff,) , Sham 41 : HE 4% €2, A UL.Co JILZH ffd e
5] HESTRLIN O LA AR ] B 34 50 3 28, R DLAT:
AT B S 5 3 2% A . Masson YL 8 7] ULuCo ILEF 2 38
AR - ~ +) o M4 HE e n] UL {40 i 4y
RIS, 228500 LZH MO HE S AS KLU, 248 ) B A2
75 JFA WAL ELG | 76 W 240 WLRRE 3 £ U 50K 1
DU ZIRFE , FERFE X RV R W . 2F 2 2546 40
2 HE . Masson Yy 8 A] UL.O) LT 4 3G A= 2 B
JUH (HE) o OMT 20 : HE 3 (8 8 4 247 52 530 g 2
AR U LR G (A 34 5] AN AS TE 5, HES
FEAHESE U LA L TR] B34 2 AR 2K AT DL JLA )
PR AR A RN NE R, O LR AL /D DL B BB IX 5%
PEIRIE R, AP 4E 25 20 M2 A AW 5, Masson 3t
] WA ONA4E AR R+ ~ ) .
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#1 PCRAIY*
Table 1 Primer of PCR
FEF £ % ElE/2]) T,/C SEPRiR KRB/ C R4 W74/ bp
Gapdh 3% 5'-GGCACAGTCAAGGCTGAGAATG-3' 64.4 60 143
Ui 5'-ATGGTGGTGAAGACGCCAGTA-3’ 62.8
Tefbl Fii# 5'-TGCGCCTGCAGAGATTCAAG-3’ 65.0 60 82
T 5'-AGGTAACGCCAGGAATTGTTGCTA-3' 65.0
Tgfbrl 3 5'-GCTGACATCTATGCAATGGGCTTA-3' 64.5 60 87
T 5'-AGGCAACTGGTAGTCTTCGTGGA-3' 64.4
Smad2 7 5'-AGTGTTTGCCGAGTGCCTAAGTG-3’ 64.9 55 146
T 5'-GAGCAGCAAATTCTTGGTTGTTGA-3' 64.7
Smad3 3 5'-GATGCTTCGTGACATTGGAACCTA-3’ 64.5 60 145
U 5'-TTCCCACGTTTAAATGCTGCTG-3’ 64.3
Smad4 7 5'-TGACGCCTGTCTGAGCATTGTA-3' 64.1 60 190
i 5'-TCTCTGTATGGTGACACACTTGCTG-3’ 63.7
Smad7 3% 5'-TGCTGTGCAAAGTGTTCAGGTG-3' 64.6 60 177
T 5'-CCATCGGGTATCTGGAGTAAGGA-3' 63.5

Sham#il M4 Cap4l

K1 EhkaHLE 8 A& AR RO Uk BTS2k A5 (HE)

OMT-H#1 OMT-M41L OMT-L41

Fig. 1  The histopathological check of cardiac fibrosis in rats induced by coronary ligation 8 weeks( HE staining)

Sham#i M4 Cap#l

B2 sEfkas LI 8 4% A R Bt LSS [ 4% €5 BEAG 25 (Masson Yefh,)

Fig. 2 The collagen staining of cardiac fibrosis in rats induced by coronary artery ligation 8 weeks( Masson staining)

3.2 RT-PCR &8 &Ehkas+. 8 )5, 5 Sham 4
Fbdse, M 2H K BRI B A8 X0 L TGF-B1, TBRI,
Smad2 ,Smad3, Smad4 ( P < 0. 01) f{ 3%k B 3801,
Smad7 KK WAL, ZELLLG T OMT 8 Ji, 5 M 24
oA, OMT w751 £ 4 8 3 00 ) O BRCIE AR B DX
AL TGF-B1, TBR1, Smad2 , Smad3, Smad4 )& ik,
Fi 8 Smad7 {1 FRIRIG N ; OMT IR 12t 20 5 25 40 i K
AR BEZE DO L TBRT (93835, 275 Smad7 3%
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OMT-H#1 OMT-M41 OMT-L4

RHE I, WAk 2 FIEL 3,
4 e

L JJLEE ¥ ( cardiac remodeling ) J& 16 75 4% i [ %
GO WUk M FEZE IR B g ST RAESE ) BBk ]
A FIT i i O WLES AL DI RE RS A2 4L, O LT i
TR PENE R IRFE PR T, O I A A 35 5T i D AR
FILF AL , 0 LA B 3 8 2 B AR Ak

R IE RS FL8 Ji J5 , BB A R B A O AR A
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#2 OMT xf AMIJ5 8 JAI R RO UEE B AR S HE N mRNA RS20 (x £5,n=4)
Table 2 Effect of OMT on TGF-B-Smads mRNA expression of cardiac remodeling in rats induced by coronary artery ligation 8 weeks

(xxs,n=4)

211531 TGF-g1 TBR1 Smad2 Smad3 Smad4 Smad7
Sham 0.04 0. 01 0.05 +0. 02 0.11 +0.02 0.02 +0. 01 0.43 +0. 11 0.28 +0. 01
M 0.23 0. 09% 0.40 +0. 08% 0.22 +0.03% 0.10 £0.01% 1.14 +0.37% 0.11 £0.05%
Cap 0.03 =0.01% 0.06 +0. 03> 0.09 +0.02% 0.05 +0. 01> 0.54 £0.11% 0.72 =0. 08%
OMT-H 0.04 +0.01% 0.11 +0.02% 0.10 £0.01% 0.04 £0.01% 0.51 +0.19 0.37 +0. 03>
OMT-M 0.06 +0.01% 0.11 +0.01% 0.13 +0.05% 0.06 +0. 01> 0.70 +0. 14 0.29 =0. 07>
OMT-L 0.15 £0.05 0. 14 +0. 04> 0.23 +0.02 0.07 £0. 03 0.82 +0.33 0.23 +0. 06>

7 ;5 Sham 41 A" P <0.05,2 P <0.01;5 M 4] > P <0.05, Y P <0.01,

Marker Sham M Cap OMT-HOMT-M OMT-L Marker Sham M Cap OMT-H OMT-M OMT-L
GAPDH TGF-p1

Marker Sham M Cap OMT-HOMT-MOMT-L  OMT-L OMT-M OMT-H CapM Sham Marker
TBRI Smad2

Marker Sham - M Cap OMT-H OMT-M OMT-L Marker Sham M Cap OMT-H OMT-M OMT-L
Smad3 Smad4

Marker Sham M Cap OMT-H OMT-M OMT-L.
Smad7

3 OMT X%} TGF-B-Smads {55 £ 4t mRNA ik By 520
Fig. 3 The gel electrophoresis figure of OMT on TGF-B-Smads
mRNA expression of cardiac remodeling in rats induced by coro-

nary artery ligation 8 weeks

AL DL UL G (5 A 125 57, Z2 5000 LR HE S AN B
DU, 240 B ] Bt A8 o, JF A TR B A, O L IZ 088, 7R
IICIX R W ) ZF R 25 40 Al 45 A ™, R
SEK AL 8 JE . A Az 7™ ELO WUREAE I T H IR .0
USRI E BER B, SRR LU HL, OMT £ 4 34
BRI O . AR T AT DO LR M e (A
B5)  SPEEATE &, HE 2 BEACHE 5, O LN L 18] B
B5] O URBEE A U, AR X A M 2 0, 21 4
O S AR R R . SRR S48 T OMTS
Ji, BA SO MMEF e e .

AL AL A= K [ 1B (transforming growth fac-
tor B, TGF-B) J& 5 41 fg S i AR OC R f g B VT HY
e S R /A N OR S =R At R A ORI P L A i
P CFs 1Y 3RBYFNIE PR Rk, fid i Jt A 1 A 21 2
e G R, 175 S A I ) DA T - AN

HMIEBRUUR R R R E IR TCF-B &Ll

Pt O O LA L 0 8 = 55 0 0 1) A= K A

T AEAESEC U S 2 8, iy ELg bR

TEACJEE O VRS AR A 1] CHF SR 2 e A Il 8 25 3

e TCYF-B 38 ik 40 i 9 155 e i i K 5 AR AT, T

Smads % [15 & TGF-B 575 4 h TGF-B 1 %

TERIRY , i TGF-B-Smads {55 EHX CFs #i%/ 40

JfLAhEE BT (ECM) i 28 A FH 51 T 58 N 51 B R ok

B0 ARSI S T 52, M 4K BLERERE X

AL # TGF-B1, TBRI, Smad2, Smad3, Smad4 ( P <

0. 01) Ay IK W] 2 3N, Smad7 ik W] /b, 4271

TEIk4EHL 8 JHJ5 , TGF-B-Smads 5 4¢ P i £ 4 JE i

GO RGN TR IR AR I 25 4RI T

BELELGT OMT 8 Ji, 5 M 41 i, OMT v 7

22 3 A R B AR AE AL X0 LA TGF-L, TBRI,

Smad2 ,Smad3 ,Smad4 {3515, $2 5 Smad7 [y FEIkIE

T s OMT ARG 571) S 2 {5 410 i) O B A A 4K X0 UL

TBR1 fZIX, $2 iF5 Smad7 fFRIKHG I, IESE OMT

SO LT HEALAE 5 I TGF-B-Smads fie 27 4k

T AR FH B i 1 o) £ A AT A R 235 DA G
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mice with hypertrophic cardiomyopathy is mediated by non-myo-

Protective effect of TGF-B-Smads signal-based oxymatrine
on myocardial fibrosis induced by acute myocardial infarction in rats

SHEN Xiangchun'* , YANG Yuping', XU Yini', XU Li*, FANG Taihui’
(1. Research Division of Pharmacology, Guiyang Medical University, Guiyang 550004, China;
2. Jiangsu Key Laboratory for Pharmacology and Safety Evaluation of Chinese Materia Medica ,
Nanjing University of Chinese Medicine, Nanjing 210029, China)

[ Abstract] Objective: To study the protective effect of oxymatrine (OMT) on myocardial fibrosis induced by acute myocardial
infarction in rats and its effect on TGF-B8-Smads signal pathway. Method : Arteria coronaria ligation-induced acute myocardial infarction
model was established in rats. The survived rats were randomly allotted into the model group, 50, 25, 12.5 mg - kg™' OMT groups,
the 50 mg + kg ™" captopril group, and the Sham-operated group which was treated as the model group without the arteria coranaria liga-
tion. After 8 weeks of ligation, myocardial fibrosis was detected by HE and Masson staining, and the RT-PCR method were used to de-
tect the expression of mRNA of TGF-B-Smads signal system. Result; The histopathological examination showed decrease in cardio-
cytes, deposition of extra-cellular matrix, and increase of collagen contents after 8 weeks of ligation. RT-PCR results showed that
mRNA expressions of TGF-81, TBR1, Smad2, Smad3 and Smad4 significantly increased, but mRNA expression of Smad7 is remarka-
ble lower than the sham-operated group. Treatment with OMT for 8 weeks could remarkably inhibit myocardial fibrosis, decrease mRNA
expressions of TGF-B1, TBR1, Smad2, Smad3, and Smad4, and increase mRNA expressions of Smad7. Conclusion: OMT has the in-
hibitory effect on the experimental myocardial fibrosis induced by AMI in rats. Its mechanism may be closely related to TGF-B-Smads
signal system.

[ Key words] oxymatrine; myocardial fibrosis; TGF-3-Smads
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