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BE BRY:idid s & o U st X RAEAR, L T SIRT3/B-catenin-PPARYy 13 5 il BAK 3+ FH A % B8k 3 0 LR 56 K R 69 45 ) 2 A8
ENAE, AW AR SRR LN R TSRS T AR Rk ak ik £ IR SPF 442 & SD K R, 60 2, AL A8 F RA(A4),
BAW(B ) A LB ERESMMT ZA(C )AL SmRERHHNZ4(D ), B.C.D AKX AH & A SPARREER A KK
AGHATIRF R#tE, B.C.D ZAXAH B AL S BBRLEMHEGT ABLRXRERFZTEE LK, RREAX A ERKAF Ao
TN S A S UIR 4 A8 % 35 4% . SIRT3/B-catenin-PPARYy 12 5 il #4548 5% & & & mRNA Atk ik ¥, &R T/ ,B.C.D 4 X
R.% LVEF.LVFS #= dP/dt max.dP/dt min 3§ T4, .C.D4&F B4,DAFHF C4; R B.C.D 4k LVEDD & F A 41,
C.D 28{&F B 41 H D £24&F C 48, B.C.D Zi Xk &, CK.CK-MB.LDH X -F3%F A 21, R 8+ C.D AT B4, 5. D 4/&F C
4;F 5 ,B.C.D K K IL-1B.IL-6 TNF-a K- F3 & F A 40, Faf C.D a394&F B 48, A D 4A4&F C 48; F 75 ,B.C.D 4
X R SIRT3 B-catenin & & £ ik ¥ &% mRNA Rk ¥ HT A4, ANCDAXRASZTBAAEDASZTC4; Ry B.C.D4
PPARy % & ik &% mRNA X F3# & T A4, B C.D44&T B4,D 44&T C 48(P<0.05). 518 : /4 % Brin 3 Ak 98 A AL
F0 U S8 KR 0G5 3 Ak, 42 MRS ILARAS , AL 7T 4k 5 iR 4% SIRT3/B-catenin-PPARy 12 5@ % . T XM EA FK-FA8 %, B3 H
BAA LB LT AR I,

X8 I A % Bk 3 ;9 ILAE St ; SIRT3/B-catenin-PPARy; s LB AS 5+ T 4k
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Effect and Mechanism of Salvianolate on Myocardial Infarction Rats
through SIRT3/B-catenin-PPAR~y Signaling Pathway*
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ABSTRACT Objective: To establish a rat model of myocardial infarction, and explore the effect of salvianolate on myocardial in-
farction and its related mechanism based on SIRT3/B-catenin-PPARy signaling pathway, which can provide the theoretical basis for the
application of salvianolate in the treatment of myocardial infarction. Methods: 60 SPF healthy SD rats were randomly divided into sham
operation group (group A), model group (group B), low-dose group (group C) and high-dose group (group D). Rats in groups B, C and D
were made into myocardial infarction models, while rats in group A only underwent sham operation. Rats in groups B, C and D were
treated by injection of salvianolate, while rats in group A were injected with the same amount of normal saline. The indexes of echocar-
diography, hemodynamic parameters, myocardial injury related indexes, SIRT3/B-catenin-PPAR vy signal pathway related protein and
mRNA relative expression were compared in each group. Results: After intervention, the LVEF, LVFS, dP/dt max, dP/dt min of rats in
groups B, C and D decreased, and those in groups C and D were higher than those in group B, and those in group D were higher than
those in group C. Meanwhile, LVEDD was higher in groups B, C and D than in group A, lower in groups C and D than in group B, and
lower in group D than in group C. The levels of CK, CK-MB and LDH of rats in groups B, C and D were higher than those in group A,
while those in groups C and D were lower than those in group B, and group D was lower than group C. After intervention, the levels of
IL-1B, IL-6 and TNF-« in groups B, C and D were higher than those in group A, while those in groups C and D were lower than those in
group B, and those in group D were lower than those in group C. After intervention, the protein and mRNA expression levels of SIRT3
and B-catenin in groups B, C and D were higher than those in group A, and those in groups C and D were higher than those in group B,
and those in group D were higher than those in group C. At the same time, the protein expression and mRNA expression of PPARy in

groups B, C and D were higher than those in group A, and those in groups C and D were lower than those in group B, and those in group
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D were lower than those in group C(P<0.05). Conclusion: Salvianolate can effectively improve the cardiac function and alleviate myocar-

dial injury in rats with myocardial infarction, and its mechanism may be related to regulating SIRT3/B-catenin-PPAR~y signal pathway

and down-regulating the level of inflammatory factors, and the therapeutic effect of high-dose Salvianolate is better.
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O NUEFE 46 B E A e etk 20 Tk B ZE (i B SE A |, PR
ok i A2 2 A v W SR R 5 RO UL 2R 4 o B 4, 4 T
P P R LR B AR OB EEL 2 O ILAZ R0, L
SR & 2B S T R T AR T A TR SO A I SRR
s G VA Sl ) L A P 2 P = 7o | R e R S
FAZ AR S WG R, R 22 0 M B I R et T 20
IR OIS PET 5 A OHR T, fEFRE O WU
FERIRIFRL A T2 it A aRuAmEA R =, &
L HUESE R FE T BT B —E T W R B 7R O IUASRE &
A AR DR AR B R R F (SIRT3 )/B- #3481 ( B-catenin )/
T A A TR YIS 2 1 y (PPARy )BT , i 7E— € 12
BE LA, P12 2B e T K B RS, H Tl
PEOHURRIRYT , AT S O WUBR I AZ 35, %0 %8 B A A —
PRI R, 4 SR 6 3208 I FH 21000 LB S50 O 3R 7 b, B T —
FETT R, AR )15 Z R X} SIRT3/B-catenin-PPARYy {55
PR A MR W R, T, AR ET
SIRT3/B-catenin-PPARvy {5 5t B R 5T 112 2 Wy BREL X0 U
FER B LA AL, A R b sz I PE2 2 i iR iA 7 O L
FEFEF A BRI A

1 AR5 07

1.1 I8t
111 R EEERRAA  EE R IR Ks(H
A, =), B E KA P EL IR, MR R EO LSRR,
Bio-Rad ) ,ECG-6951D K FULHLIEIHLC H AR, JERR ), S0 ki
FALCEERL, TG, Ik R G R, BER R R4, ik
1) (3£ E , Bio-Rad ) , 2% b id (32 [l , USCAMEL ) , 1 & %l
SRR HAS BUMKEL T ) il Pk HL A, Scotsman ), 8 i 4+ T
fE& (32H, Thermo),

FEIH: CEECRELEYHAR) , AW (REERH), 28
R ([ 2 A H R ), R (E R b2 3R ), RIPA
S (A KA YR , BCA R & (B = RAEYRHED, &
5 B-catenin HT1& \fa i PPARy —¥i .St SIRT3 —Hi (£ H
Abbiotec),
112 3KoeshY 454 SPF Z4filtRk SD KRR 60 H, KT 200 g+
20 g, KR TACI LS HEARGRITEAT, WEHHRS:
SCXK(7)20180007. fif sh¥y¥id m i s — A, R 23+
1°C JREE 50%., & R MRS R A K BRI B R E#E ROk, 6
FRORER 12 /N ARG 3SR E3A
1.2 KWHE

& FH A5 HL 22 TR BN kw9 32 9 5 12 1 8 K BRLC LR BB A

R KR RFRE S B0 L LA R R P S, R 5 mg/
100 mg K BRI T N8R & (i A B /K IR 518k, JFH
75 % BN . K EURIF DS HEE P IL, PP 90
fmin S & 2 mL/100 g, WS AL 54, O HIENL, B
JEAH I F AR BT BT BT R Bk , BT M BT B 88 O, BT L,
W TR B WK AT S e o B R, 1T 4.0 45 A TART 3
mm ZhFEATEEFL , VSR Co I 3R B0 0.0 L AL, 22 1 RS HL
JaEB UL, RO ERR ST BS 1 K T
B, IFHH L QRS Uk R i L R ST IR R K B LR 3R
TR B LD, O I A I B S+ X B BE A T4 . R KRR
AT RIS B P IALG, JFEE TS H &R 40 TR
PRy 1k R IR S 3 K.

TRFARA K BACK 8% B 4 2 1k 22 el AR S KT R SR SR AL
AHATEEHARE,
1.3 KD ER TG E

60 HR L IBETFARA(A 4) B (B 41) SF
SLZWMRESIG R (C4l) FHSLEmRE: &7 R4 (D
). Hi A HRBIHFATIHFAREEA, RS A KRBT
AEZER R il 28, C K RN iR SHIR R & P S Z2 W iR +h
(A 25 SO [ 25T 220050249, BilA% :200 mg)
Fl& o 2 mg/100 g, D HKBREMEIEGTH =R EFS 2 HhR
#h, M 3 mg/100 go AL I BRI T AR LR BT 2 A5
FRAHERK . B HEEGHAYT 1K, #E T 4 7.
1.4 SKIG4ERR
L41 DB EERRLEHAESHEE @BdRA2%L
B ot R BREA T B R, R B R M EMAL [ 2 THAE & L (T
B ML £ A R BB OB B B R R A O B S i 4y
% (Left ventricular ejection fraction, LVEF)  Z5.0> 25 &7 7K AR HH 4
4% (Left ventricular end diastolic dimension, LVEDD ) fl1 /5[5 44
145 %5 & (Left ventricular fractional shortening, LVFS), W12
R AW E T B BEAR T B K BUA DU 350 30 Jik P #6471 9
B AT, A S — M R S 122 e B R R
T 15 min )5, 8 E 3K A8 A L0 %, {f ] Lab Chart pro
BRI A FE ) BT /R R A (dP/dt max, dP/dt min ),
142 (DIBGHEBRNE  RAOGREREBORROER
I, & T EDTA e, # & 20 min 5, DL 4C B.0E R
10 cm 3500 rad/min .0 30 min, {85 B 275, & T -80°C
BRI KA IR AR o A8 4 A B AE A 3 B ASO6T 25 R BRI L
Ji& 1841 ( Creative Kinase, CK) . JJLE&1 i =] T /i ( Creation Kinase
Isoenzyme, CK-MB). ¥ ## it & B (Lactate Dehydrogenase,
LDH )7k~ A7I05E
143 MiFRERFKERUNE RirikE L, #EH ELISA
X452 R FRULYE 402 -18 (Interleukin-18, IL-18) | IL-6,
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983 ¥ B8 IRl ( Tumor necrosis factor-a,, TNF-o ) 7K S 48 o [ RE
st P S A REUR TR A T A e s B L 85725 AL PR
FLAARFIAE S AL, AR S 37°CIRE 30 min, fil A 20 {54
TR G 7R A FLPIR, s TR B S 7 M
FIH 5 W 1175 LM A LI A BRI, BRI TR E
VR TR 40T AL A ] A 5 B 4% 50 uL,
IRA)E R R 10 ming B w4 S FLINAZ 1R 50 uL,
{51 R o 45 1S BT JE AG 15 min P, LAZS LIRS, 34 450 nm
PERARYIN P BFL G o 1R A SB35 A 2 HE R 7 st
VELBRIEAT

1.4.4 SIRT3/B-catenin-PPARy {5 SEHEXEANE MK
SRIBCILREAR S , B O D FH T4 14 A PR 7K b gk, B T IR
PR ORAE o AT I G B ZH 2, B 1 mm? ZH LRI AT, A
RIPA ZR05 1 TR SR R, B 5 R FH BCA TR E R
FIMREE , e 0 IR b o b AR [V ARR b v S I A ZE 1LY
T PBS ZZ iR AP ST H I ARE &, Bl BCA TAEW S BT
HHIN,37TCHER 60 min, Bfij5 UEAT Rk, B IS ERE, KA
VKB HL PRI DY, FRIR I i B s IR AR IR )2 . s A
UM AAIE B i SIRT3 HifA(1:500) Al B-catenin LA
(1:500) , % JF PPARy Hi{4(1:500) , GAPDH( 1500 )—3i , fil£:
AR AT AP IE A BT e —91(1:2000) . 3 FHALAIRY 4
XA AT 65, (1] Tmage Quant R B4 i (Y625
B, JE¥ GAPDH 15 RN S, W4 4L i R ik B b AT 40 #r o

1.4.5 SIRT3,B-catenin,PPARy mRNA 3t RXEME I
TE O AU FEAL B2 SR R 28 A T4 1Y) PBS 2 i v sk 3
U, 1 mL Trizol # 5 AFEE AU , 25 IR T AEEL 5 min, fin
A 200 wL S5 R5 S, /S L 4°C [ 12000% g £5.0 15 min,
4 RS A EP & 5 IR AT 1/10 R ESEREH , I
PRI B R BN AR S IRA) G ##E 20 min, L4 4°C |
12000 g B.0> 15 min, 372 FEIHRUG A 1 mL 75% 2 BEWR
F134951, L)L 4°C [12000% g B0 5 min, 35 L5 TEEALHE, B
JE ¥ UITEM A DEPC JK 5/ . $2ICE mRNA J5, R4
RT-PCR #4520 5% KR AT S % S A PCR ™ B HR A= , Wi f s
PCR 3" 1471y & F BN A s v s Uk , B 1 P B RS (R R 52
BHEIFIE B AR RO
1.5 SEitEaHn

TEFH SPSS 22.0 4347, Tt BOR A EE FRifE2E R0 A
IE#5E H One-Way ANOVA JEHFF 7RIS . L P<<0.05 FR22 5%
HAGI#E

2 &R

2.1 FEKXROERKLIEIRE MR NZESH LR

T #HiJ5,B.C.D 4 K i LVEF LVFS dP/dt max A dP/dt
min ¥KT A 4,C.D 44K LVEF.LVFS & T B4 H D 4
BF C41;[EAf B.C.D 4] LVEDD ¥J&F A 41, H C.D 4%
F B4, DAHMKT CH4(P<0.05), PEILFE 1,

*® 1 SHEHOBEERROLRHAZSHILER (o 5)

Table 1 Comparison of cardiography indexes and hemodynamic parameters in each group (x% )

Groups N LVEF(%) LVEDD(mm ) LVFS(%) dp/dtmax dp/dtmin
(mmHg/s) (mmHg/s)
Group A 15 83.35+ 532 5.18+ 0.36 52.13% 6.32 4783.35+ 166.87 6094.51+ 98.53
Group B 15 37.28+ 3.10* 7.82% 0.75* 18.35+ 3.27* 3190.42+ 93.67* 4096.58+ 69.27*
Group C 15 41.21% 4.07* 7.32+ 0.56® 19.90+ 6.22® 4109.78+ 85.03®  4390.22+ 59.18*
Group D 15 55.86% 5.15™ 6.28+ 0.50% 32.55+ 5.64% 4350.28+ 92.40™  5007.90+ 75.81%
F 322.791 65.551 120.830 517.968 1973.257
P <0.001 <0.001 <0.001 <0.001 <0.001

Note: compared with the Group A, *P<0.05; compared with the Group B, "P<0.05; compared with the Group C, °P<0.05.

2.2 £4AKE CK.CK-MB,LDH 7k F Eb &

THiJ5,B.C.D 4Kkl CK.CK-MB,LDH /K255 T A

41, [Fm C.D ZHIMRT B 41, H D 41T C 4 (P<<0.05). ¥
W2,

%2 &4 CK,CK-MB,LDH 7k ELL B (xt 5)
Table 2 Comparison of level of CK, CK-MB, LDH in each group (x+ s)

Groups N CK(UL) CK-MB(U/L) LDH(U/L)
Group A 15 103.63+ 7.53 30.28+ 2.39 62.16% 4.53
Group B 15 267.52+ 9.81° 105.12+ 8.77* 141.52+ 8.02°
Group C 15 234.64+ 8.06™ 92.56+ 7.32® 119.67+ 6.75®
Group D 15 176.58+ 6.97* 59.58+ 5.67% 82.15 4.67*
F 1164.572 405.617 506.363
p <0.001 <0.001 <0.001

Note: compared with the Group A, *P<0.05; compared with the Group B, ®P<0.05; compared with the Group C, °P<0.05.
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2.3 FHEKRIMFE IL-18.IL-6 , TNF-o 7K F EE 5 2, [Al C.D AT B 4, H D 4KF C 4(P<<0.05), 3
THif5,B.C.D 4A K IL-1B.IL-6  TNF-o /K& T A WK 3,

%3 BAIL-1B.IL-6 TNF-o 7K EH =R ELER (2t 5)
Table 3 Comparison of level of IL-1@, IL-6, TNF- in each group(xt s)

Groups N IL-1B(ng/L) IL-6(ng/L) TNF-a( ng/L)
Group A 15 21.56+ 2.15 37.62+ 6.53 12.31+ 1.85
Group B 15 96.62+ 16.08* 135.81% 10.07* 75.26% 6.70°
Group C 15 73.56% 7.20® 109.15+ 9.53* 61.57 6.27*
Group D 15 51.25% 5.09% 69.52+ 7.86™ 32.61% 3.06™
F 180.494 378.415 497.297
P <0.001 <0.001 <0.001

Note: compared with the Group A, *P<0.05; compared with the Group B, "P<0.05; compared with the Group C, °P<0.05.

2.4 £4AKAR SIRT3,B-catenin,PPARy EH KX E LR C.D 4] PPARy iEHE LRI H T A4, H C.D AT B 41,
FWi)5 ,B.C.D 41 K SIRT3 B-catenin 25 H F ik E D AMKT C 41(P<<0.05). HHIL% 4.
T A4, AT C.DAKRETBAEDAHSET C4;FE B,

% 4 KA SIRT3,B- EHREH . PPARy EAFKIEKERILLE (vt 5)
Table 4 Comparison of level of expression of protein SIRT3, B-catenin, PPARvy in each group (xt s)

Groups N SIRT3 [B-catenin PPARry

Group A 15 0.35+ 0.04 0.17+ 0.03 0.36x 0.05

Group B 15 0.42% 0.08 0.32+ 0.06 0.88+ 0.09*

Group C 15 0.51% 0.10® 0.41% 0.08* 0.79+ 0.06®

Group D 15 0.72% 0.11% 0.65+ 0.10% 0.47x 0.05%
F 51.429 116.053 223.353
P <0.001 <0.001 <0.001

Note: compared with the Group A, *P<0.05; compared with the Group B, °P<0.05; compared with the Group C, °P<0.05.

2.5 &4 KR SIRT3,B-catenin,PPARy mRNA #HXFRIZELL & T A4, FM C.DAKRREST BAHDHET C4; R
L2ry B.C.D 41 PPARy mRNA Fik@m¥mF A4, H C.DHMKTF
T ,B.C.D ZH KBl SIRT3 B-catenin mRNA ik B 4H,D 4T C 41(P<0.05), P03 5,

% 5 &8 SIRT3,B- EHEH.PPARy mRNA Rik7K FHIPLE (2£ 5)
Table 5 Comparison of level of expression of SIRT3, B-catenin, PPARy mRNA in each group (xt s)

Group N SIRT3 -catenin PPARYy
Group A 15 0.38+ 0.03 0.18% 0.05 0.46x 0.06
Group B 15 0.43% 0.06° 0.38+ 0.07 0.98% 0.09°
Group C 15 0.54% 0.09* 0.79+ 0.06® 0.67+ 0.05®
Group D 15 0.80% 0.13% 0.87+ 0.10% 0.54% 0.09%

F 71.373 310.190 140.695
P <0.001 <0.001 <0.001

Note: compared with the Group A, *P<0.05; compared with the Group B, *P<0.05; compared with the Group C, °P<0.05.

3 b U I M SR B, 4k TS 0 WE S RE A2 45 T E AT AR S R AE
T, PSR VAT v B I R S

B 22 P e AR 20 ik o A B AT B A B e 7 S SR 1 P15 Z W PSSR 5 T, L3R PR R

T A B ZE AR B K 55 SO UL i T e B O U B PFR Y SRR A M OGRS RS , H AT B (1 G I
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R AL TH AR B RAE RN, S S 2 B R R W
7 FH 380ttt PO M LB 55 v L T AR A A A R S (H
X T WIUBEFE A8 SR SR PRI 16 2 BT fe , SCAR A 9 i ot
B Fr2 2B i T O VSR RINIRTT ARFEHAE ILH
ABF5E % ,B.C.D #H K Bl LVEF.LVFS F[%,LVEDD J} &,
dP/dt max .dP/dt min ¥ F [, S0 UASIFE R SRS AL , 002
ez, &S ZmmREbiasT)E,C.D 4 KR A LVEF LVFS
F1 dP/dt B i 25 F B 41 H LVEDD {&F B 41, #2 R+ 2 £ Bk
VRIT T A A WATFE R B A2 O = S I TRk, 2 im0 LR
AR, SO RE, B D 41K RB9A 48R T C 4,
PR mAE NS 2R IRT SR E MR, CK.CK-MB
LDH o] Y A S O LR X O L AZ 30 R B AT 0, 240 L
WLV M MRS , LR AE AR IC IR KT T R e, ASHE
584 B.C.D 41K Bl CK .CK-MB f1 LDH /K E¥ B Z 5 F A
4, 4878 B.C.D 41K R AE Sl Pk L4, 1 C.D 41K R
LH S ZERELIRIT R DB TR PR EMGF B4, H D 4
KEMRT C4l, #nfSZmmRibiets A a0 oIz it
B, BE R RIS 2R T RO B A, R T2 480001
HIEE .

MARTE BJR: & A O U BE ) BB ) o8 BLE A , ST AR A9 IE
52, RPERNET S MRS A R R 2 —, B A
WUEFE G 205 ARG SR RO, IR I 7E O U BE 1Y) & g it A
o RAEE TR RO, YO IUESE R A S, DL
AR AR A 3L 0 3R 7= A K i e, B Ak
BEHEIRFEIG KO T I, TR R A 22 M Fl 40 TNF-or IL-6 55
AR, TR 5 B AT AR O LA, 5 1A 0o i ZH 2 54
A O LA SRR A, R Co LA BT 00, (R b a4 sl e e
SR FFIRFAAE A B 1] RS2 VR Y7 O IR SE V8 78 5 A
WFFEHh,B.C.D 41K R IL-18 . IL-6  TNF-o 7K -1 i 5 T A
A, P O NS5 R Ll RN T 09K L, &Gy
) C 4 .D H AR IL-18 . IL-6 . TNF-oa /K EH AL T B4, H D
AT CA, #nFISLmmhiea B IR EFKT, 4k
MG , Hos R TR 4T

SIRT3 J& Sirtuins 2 [ 5 G H—FIER, |8 T C BHALES , BF
FEAUESE, AR O M AP B A & R rp i B E TR A, kR SIRT
SLIR 5 A5 V-0 AL A e g ok R S B, SRR R Ak Y & A 2R T
i, HH SO LAR S AR O LR BB B 2 th Sl by ers,
B-catenin HAT {2 O IUBLEF AE AN AL 3% AL 91E A , 55 SIRT 2L [H]
PO WL, SIRT3 X B-catenin 171 [a] 35 /E M , 24 SIRT3 %
ik TR, B-catenin 7K F ™, PPAR-y 2R 2Kz —,
A 5 SIRT3 B-catenin 255 315 5 9 M S I g I 20 M 234k, L4t
ST FIRE g A Qi 45 R A BgE R oy, HAEDGHFSR 3R W, SIRT3
T [ AH SCZR 1 1K AT RE S 0 ILEE BB 5 119 98 1 2 1 7K SF- AR
Kl ARG, B.C.D 4K SIRT3 B-catenin ,PPARy &
FZeih 3 mRNA FXERA R RS, SR KREL O
UAESE S , SIRT3/B-catenin-PPARy {5538 B4 0% . C.D 4K
M& 2 L2 WL IR YT )5 ,SIRT3 B-catenin £ [ 3 ik 1 K&
mRNA FIXJ 25 8 F 5 B F B 4, [FHf PPARy & ([ Rik it
K mRNA AHXTRIXZ R T AT BA, RSS2t
fE 38 5o 8 75 SIRT3/B-catenin-PPARy {5 55@ %, |4 SIRT3,

B-catenin 7 {13355 T4 PPARy 2 [ A T & 400 JUUAR

FERBAIGIFAERT, ELsfl e ia P AR A
Zi b, PEZ 2R RS A R O UEAER S0 2

AE , GO WU 5 , AL AT R 5 9#4% SIRT3/B-catenin-PPARYy

R Tl IS R T ARG, B R P2 2 W R Y

TR
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