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Kl 2 B AESE X TGF-B, ,Smad2 () mRNA FIZEHRE, R ACBEIC5BRFARA LK, EMALLBEHRNB A (P <
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AL TR 20 B A 5 i B A B A W 3 A AR 0 % O LA TR e A I R A 0 S BE S 430 LR R IR AT R T 40 i e A%
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[ Abstract | Objective; To study the effect of paeonol (Pae) on myocardial fibrosis in rats with acute
myocardial infarction (AMI) and to investigate whether its mechanism is related to the expression of transforming
growth factor-8, (TGF-B8,), Smad2 mRNA and protein. Method: In vivo model of AMI was made using the
ligation of left anterior descending coronary branch. The successful myocardial infarction ( MI) modeling was
based on the following changes like electrocardiogram (ECG) ST segment level downward or upward shift =0. 1
mV and T wave towering over with R wave of 1/2, left ventricular anterior turned pale. The rats were randomly
divided into the model group, the sham group, the low-, high-dose Pae groups (8.0, 12.0 mg kg '). The sham
group and model group were given ip volume of saline daily. The left ventricular indexed were measured after 4
weeks. The pathology of myocardial tissue was observed by HE staining, the level of myocardial interstitial

fibrosiswas observed by Masson staining. The mRNA expression levels of TGF-8,, Smad 2 in myocardial tissues
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were detected using real-time quantitative PCR ( RT-PCR) technique. Result; Compared with the sham group,
he left cardiac index was significantly higher (P <0.01) in the model group. Compared with the model group, the
left cardiac index was decreased (P <0.01, P <0.05) in all does Pae groups. HE staining showed that compared
with the sham group pathological changes were significantly in the model group, there were cardiac hypertrophy,
elongation and coagulation necrosis in injured myocardial hypertrophy edge part, while some loose edema occurred
in left ventricular myocardial wall portion. Compared with the model group, the pathological changes were
decreased. Masson staining showed that compared with the sham group, collagen fibers increased significantly in
model group, and there appeared fiber epilepsy marks, and also severe myocardial fibrosis, Compared with the
model group, the level of myocardial fibrosis in all dose Pae groups were decreased. Compared with the sham
group, TGF-B,, Smad 2 mRNA and protein expression levels were significantly increased (P <0.05); compared
with the model group, the TGF-8,, Smad 2 mRNA and protein expression level were decreased (P <0.01) in all

dose Pae groups. Conclusion: Pae has anti-myocardial fibrosis effect in AMI rats. Its mechanism may be related to

the intervention of TGF-B,/Smad2 signaling pathways.
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H 25 A A BR 2 &), 45 Y1001328) , Trizol Reagent
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47321) ,SYBR ® Premix Ex Tag'"[ Tli RNaseH Plus,
FAY (KRE) A RAL A, #t 5 AK3604 ],
PrimeScript'™ RT reagent Kit with gDNA Eraser
[ Perfect Real Time, A9 T8 (K% ) AR A it
5 AK8203 ] ,TGF-B, ¥tk (E[H Santa Cruz /), %
5 sc-146) , Smad2 Py & ( Abcam 7\ |, 7 5
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1.3 {Y4% DW3000-B /gy N T AL (AL
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CVF) , B et e AR/ (e i T AR + 0 ILTET AR ) L AR
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2.3.3 KU TGF-B,,Smad2 mRNA 323k X4 H
S RNA JEAT 00 5% 5 & L, 7 4 ¢DNA T -20 C
FAF T A7 AE 9 RT-PCR J2 W BEAR , 4T RT-
PCR J i %) H 9 7 Be b A7 9 19, e & KA
B-actinfER N2, Wikt 2 PCR 971K R 4% RT-
PCR I ) & Ul B B 484, S5 9t 47 TGF-B, , Smad2 FI
B-actin ) mRNA ) PCR "84, A 5125 £
(RE) A RA A BTG . 51915 & TCF-8,
i 5'-TGCTCTTGTGACAGCAAAGATAA-3', T Jf
5'-CTCTGTGGAGCTGAAGCAATAGT-3', ¥~ 3 r= ¥ ly
244 bp;Smad2 | §F 5'-AAGCCATCACCACTCAGAAT-
TG-3', Fiif 5'-CACTGATCTACCGTATTTGCTGT-3', ¥~
HoFE M) A 100 bp; B-actin | Y 5'-GAGAGG-
GAAATCGTGCGTGAC-3", T ii# 5'-CATCTGCTGGAAG-
- 152 -

GTGGACA-3' ¥t r=4)} 452 bp, Real-Time PCR J%
N &5k < Stage 1 FiAS P 95 °C 30 s, 24 1 YK, Stage
2 PCR Jx 95 C 5 s,iB kiR JE K 60 C (TGF-8,) ,53
°C (Smad2) ,57 °C (B-actin) , & k B} 8] 30 s, B & 40
MEFR o BRRAEATATICE 2 DAL, AR R
Kl 5 %, 55 AR ST B-actin (8PN 2 %) R p 2 e it 28
RGN 384 7= ) B A S L B PCR 7= ) 2% 3t i i 5t
EHEAT R K, 22 VR Ak L BE (EB) B {0 5 12 5 b 7 B X
AR AR X o3 B R DR/ INHEA T 45 SR U O R B
HARER B H (Cr) ¥3{H, I H] Real-Time PCR 43 (9 H
R PR RN 2 RRBE DR Y C (B, 22 BRSCHR 7 JFF Co (B 5%
A kg AR A% B, T ISR H R R R s R R
Comparative Delta-delta Ct 7%, DA 2 A e Fe R AT AR
Xt AT, IR AL/ X REAL =2 AT, KR
Fedh B A EE I 4 cDNA A XS Rk 5 Ht AACE =
O HUVEISEA (BBEEH G - N2 G i) - RFARA
(REH CofH - NS Cofl) o AR 2 & BE AR X
SRR =272,

2.3.4  Kp .0 LA 2L TGF-B,, Smad2 H H B £
ik FRIPA 25 [ 24 W 42 L0 LA 2L 5 8 1, BCA
00 A B TR 2, R AR 15 S
JMAGE & S x SDS RS2 whif, PCR X 95 Cfm#k 5
min 84, 12% SDS-PAQE HE K L vk (¥ 46 Ji 7R L3
W 12% , 53 B RARTR Y BN 5% ) 4y 85 1, IR 15
% PVDF & |, i A7 21 9% €0 W %¢ 2 1 o0 5% #1750 o
5% WG 28 05 % W B A 4 h, TGF-B, —#T (1:400) ,
Smad2 —#g (1:1 000), £ B-actin —$i (1:500),
4 CIFH 3 4, TBST Bk % 3 ¥k, £ 10 min, Al A
1:3 000fAR ot %8 AL P WG b 30 19 — 40, FiRIFEF 1 h,
TBST Y% 3 ¥, &K 10 min, il A ECL %56, &
2 min fEREZE BB €, R Quantity One BEJE 73
Fré x0T X 2 v 19 H B 8 F1 2% R AT 21 €
T

2.4 ZEiteeab B R SPSS 17. 0 R Ar gt ik
P SEI BRI UL v 5 FoR, Z A AT 8 TORHE R
FHEA PRI ZR 5 22 00 B, P B3R ) 1LSD 5 2 8 LU 4K,
P <0.05 hESAGIFEXL,

3 HR

3.1 XRRZAOCIHEER N SERTPARAL R
(0.23 £0.02) #H Fo, #2 A 40 K B0 IR 72 0 48 4L
(0.30 £0.01) BH . Tt (P <0.01) , Pae {i% . & 57 &
HAFEE 3 (0.27 £0.01),(0.25 £0.02) , 5
BEAUZH L L Pae 1% 5 7 4 4 26 .0 4 £ 34 Bt R I
(P<0.01,P<0.05),
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3.2 0 R RO IR 2H 2 BRAZ Ak 1 5E

3.2.1 HE 8 RPARA CNHLE L 525,
LFYEHESI RN, O JULZR L 18] B2 24 200 48, AR A IR
WA T %, DG I S B A A s AR O LA M B AN
o), O WA i HE 2L L ) s %2, L2 i 22, O
P Bl i AR AL, 70 IR HE IX 5 P 3R 1 W] S0 | £F 4k 45 45
YU AT, o5 A A0 MO A% 1 46 T 222, i 2 o 2 B
BRI IS AL s 5 O LA T 18 S 47 e AL 5
Pae #5255 245 2 - KA R Xk 1 S 6 ol 0 g B RO 0 UL
AN G AT 5] SN ILHEA TE 7, HES FE A B S5, 0
JULZ4R D 1] it 22 5028 2, A 208 T Lo UL 48 i ] 5 8 7 1D
BRI AE R A SE XAT D B0 WUR S I i R P 1R
{1, 21 HE 25 45 42U LA W] WLIRT 1

A BT ARYL; B BIRLLC P8 8.0 mg-kg ™' 41;D. PHEZ B 12.0 mg-
kg "M (1B 2 [f])

1 Pae 3t 2140 AESE 5 A = O E KRB EH N (HE, x200)
Fig. 1  Influence of paeonol on the pathological changes of left

ventricular myocardial infarcts after AMI in rats( HE, x200)

3.2.2 Masson Jef0 {5 TR ZH K UL BH i e 2 2 0k
OB RIS A o O WL ZUR R 25 B4 8L
(CVF) 2 (14.49 £5.78) % ; 518 T ARAAH L4, 22
410 WLEF 4 HE 5 25 6L B[] B AR %, 25 4 2 23 A
R IR BT, AZ 0 O, AN i HE S AL, AT
ST IR B, O LIS JBL CVF Hy (46.32 +8.63)%
(P<0.01); SR L1 3¢, Pae {IR B I 45 25 41 |
TR BRSO S AN ) AR DR R . REAE DA D O LR
BE RN 9 VR 120, & 4k 465 4 20 23 36 A2 K I 4, 0 L
B CVE 4% 51k (27.51 + 4.29)% , (22.42
4.67)% , 5 A 20 LR W] g BEAIR (P <0.01) , L
K2,
3.3 XOME4LZ TGF-B, ,Smad 2 mRNA ik A9 521
SR T AR e # BRI ZH TGF-B, ,Smad 2 mRNA 5%

B2 PaeMEBMLABERREELERKEEAENR
fim ( Masson , x200)
Fig. 2  Influence of paeonol on collagen fibers contents of left

ventricular myocardial infarcts after AMI in rats( Masson, x200)

KB TR R (P <0.01) ; SRR L, Pae {1k 75 7
4] TGF-B,, Smad 2 mRNA % 5 B | J /b (P <
0.01), WK 3 figk 1,
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M. marker; 1. B AR 2. AL 3. S 8.0 mg-kg ™ 44, FHHE
M 12.0 mg-kg =" 41 (& 4 [7])

El3 RT-PCR &2 OHER KR ONAL S TGF-B,, Smad2
mRNA §yFRix

Fig.3 TGF-B8,,Smad2 mRNA expression in AMI rat heart detected
by RT-PCR

3.4 XL IEAHZTGE-B, , Smad2 & 2K 15 HY 5 R

HBRFARM LB, SR TCF-B, , Smad2 & FAH X %
BRI (P <0.01) ; 5 BEAYA L EL, Pae I, i 51
2 TCF-B,, Smad2 H H # X & ik £ 298 55 (P <

0.01), W1 4 F15% 2,
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*1 HAIEA TGF-,,Smad2 mRNA HHEITRIE (2 +s5,n=8)
Table 1  Relative expression of TGF-8,, Smad2 mRNA in each

treatment group (x +s,n =8)

2H 5 F 4t/ me- kg -1 TGF-B,/B-actin Smad2/B-actin

BFAR - 0.260 0. 014 0.095 +0.013
LY - 0. 506 +0. 020 0. 460 =0. 024
TF E 1y 8.0 0.425 +0.015" 0.390 +0. 020"
12.0 0.407 £0.023" 0.320 £0.018"
TR SO D P <0.01(F2 ),
1 2 3 4

43 kDa

E 4 Westem blot # il 210 ALAET X B0 LA L & TGFB,,
Smad2 EH KR
Fig.4 TGF-B8,,Smad2 protern expression in AMI rat heart detected

by Western blot

*2 HXEA TGF-B,,Smad2 EAKHEIRIE(x+s5,n=8)
Table 2 Relative expression of TGF-8;, Smad2 Protern in each

treatment group (x +s,n=8)

A0 FhE/mg-kg ! TGF-B,/B-actin Smad2/B-actin

IEEZN - 0.24 +0.06 0.11 +0. 04
LR - 0.67 £0. 10 0.70 £0. 11
Pz 8.0 0.45 +0.08" 0.40 +0.06"

12.0 0.39 +0.07" 0.33 £0.05"
4 iFig

SEE LI 5| & R0 WURE B8 K s B AF FH s, BT
B 7 B R N SIS B, 0 B R m LR R . —
L WUVBEFE & A I, o0 WL I 1 453 473, Jmy 3 22 4 B 1
P23 R GO ML oh o e A AR A M AR, A
T O LA B SR AE PR T O WLEF 4k O E AR
HERE . R, BH 1k 5% 30 5 0 WLER 2 £k, 8 30 ) o0 LR
AEACAE R BFSE 7 1], B AR OCTR YT R AR A B 92 TAE H
I 2 R

SO HURESE 5, B A6 X R | JE B AR X0 LAY
BV R S 3500 I BT 1 S 40ORN O 2 F A S 80 2l
g DRI o JUE S5 2 2 ORI 2 T A S B0 LA S A A
R /N B B e LR B /5 0 UL E 9B B 8 4R
A h  EIKEE L 4 JHE, SR TFARA R A A
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R B O B B0 5 TR S B I R R R
TOWE, S AAH A, Pae 4557 45 2H KBGO IF
JFe i 2R 0 2 T S B R () R AR 0 L
FIDROUA A R FLE B . BT 45 AR 7R Pae fiE
AT AMI K BUAYC LT BRI, 3% AMT K L
IR,

DAL o E BRI EERNZ —, L
LT Al DL 25 BE AR 3 1 0 25 AT 9K O RE ATV
WA SRR B kG R R, BB R, RS EL
Ty E R R O WL Ak 3 R kA
2 L I T G5 A A 2 A0 ¥ R o B e it i R
S HED S AR 25 L, 45 750 A0 56 0, 336 S A A 1 45
R A] GG T RE R TR =0 1 3 . Masson Jt
800 AMI K L WL ] J5% 27 2 38 21, 4% 25 4 30 ik 41
AR RO, T Pae T HUR , B 14
w0 L] 54T 4 Al R R %, 4R 7R Pae X
AMI FIT 34 B 0 WLEF A AT — 2 BRI

TGF-B/Smads {55 %% T3 I 5 0> 1ML 45 B0 5 U1
R 76 725 LRG3 bk ol BE B Ak St 055 L IILAE B |
O JIURG O 3 58 58 I 0 B T B 45 93 5 K9 i TGF-B/
Smads %518 B HA N K AF T EEAEM  TCF-B, &
B B LT A A A K DT, T S0 JUL AT 44 400
SRR RS i L WS AL AL A K B AT
LS 1 Smads T 11 9 BERR 1 T4 28 0 JUL B 2T 4k
i B A A g Y 2 ARG TOF-8, K%
1 FH I 5 5238 2 TGF-B, /Smads {55 % 538 % , X
DT EAL I % A R SR Al 25 S S PE RO AR . EL T
e i 2 R OO WL 46 55 SE R b A 4 =
— PV TGF-B, 47 A5 2 I 75 THT A AR I R e,
J& .5 TGF-BL I Z K45 5 7F B2 1k = A4, I i —
Al TAR 22/ F5F B R BT o 17 Smads 8 14 & 22/
IR VL 2 AR TS5 0 R TGF-B 321k MY
A S 14 O — RS B, LA SRS AT . TGFB,
T Smad S 400 A 1 S ALk, K
WIS, BFFEIRAESE , Smad2 145 TGF-B, i 3238
{584 F , Smad2 76 & H: 24 A0 100 LA 20 b (1) 25 34
WY B4 0, EL A o B S 3 AL 1 TBRI 43 F fff Smad2,
Smad3 7> F-BERR AL , BERR ALY Smad2 , Smad3 43 T-#e ¥k
5 Smadd FEIRE S8, 2 4 W) K R B 40 R
P, 507 S DR R AR 5 45 9 4 0 R ) s
AT B — 25 AR SE00 LT 4 AL 1 R A R R

AT 5 R F W, KO HURESE DL S, TGF-6, ,
Smad2 mRNA 33k 13, Pae 7] B B T 18 AMI FFak
£ % TGF-B, 1 Smad2 mRNA FIFEHMEIE, XA
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WS R — 2 8 T TGF-B,/Smad2 {55 1% 558
Z 5 TSR AMI RO EFA e, Pea AE R
i TGF-B, ,Smad2 mRNA FIE H B R IK, 8% 2y
Yyl el i 4% TGF-B, ,Smad2 mRNA FIZE H %15
KPR TSR AMI K RO = A YL AR

L8 L P iR, TGF-B,/Smads 5 5 18 5 .0 L4 PR
TR A R VIS . (555 5 5 P0W R A0 >
S Az A BT B R PR, SRR LRI B K
A BT B 38 e P S e T 1 IR Bl 3 RS
A RLAF R N AT S, TGF-B,/Smads {5 5 5% 338 i
A B A L B T SRS ) TS R
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