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ABSTRACT Objective: To explore the effect of acacetin on myocardial ischemia reperfusion injury in rats and its possible
mechanism. Methods: 24 SPF rats were randomly divided into sham operation group, model control group, acacetin administration group,
acacetintAG490 group, with 6 rats in each group. Myocardial ischemia reperfusion injury model was induced by 30 minutes coronary
occlusion followed by 2 h reperfusion in rats. The myocardial infarct area was measured by triphenyltetrazolium chloride, the activities of
CK-MB and LDH in serum were detected by ultraviolet spectrophotometer and enzyme linked immunoassay, and the relative expression
levels of Bcl-2, Bax, Stat3 and p-Stat3 proteins in myocardium were investigated by Western blot. Results: Compared with the sham
operation group, the activities of CK-MB and LDH in serum rose obviously in the model group (P<0.01), the percentage of myocardial
infarction area increased significantly (P<0.01), the ratio of p-Stat3/Stat3 and Bcl-2/Bax decreased notably (P<0.01); Compared with the
model group, the activities of CK-MB and LDH, the percentage of myocardial infarction area were significantly decreased (P<0.05), and
the ratios of Bcl-2/Bax and p-Stat3/Stat3 were increased significantly in the acacetin treated group. However, the protective effect of
acacetin on damaged myocardium was cleared by AG490 in the group of acacetintAG490. Conclusions: Acacetin could alleviate
myocardial damage and exert myocardial protection in MIRI rats, and its mechanism might be related to the inhibition of cardiomyocyte
apoptosis by activating Jak2/Stat3 signal pathway.
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SRS A 2O NUEFERTIRYT , R A B A RO (45 7
kA AIRTT SERKEEBFE KA ST B (HRAEXE KT
S RIS, il OLEE SR 2 3 32 A5 0, mT RE L B
LT TCALIAL Lo H AR AR A I, B [ L o
T A 177 (Myocardial Ischemia/Reperfusion Injury, MIRI)?, 5t
SERATWIFE R Janus JlE / 5556 S s 7 (Janus
kinase/Signal transducer and activator of transcription, Jak/Stat)%:
51U LB I AR e B R, O ILERAP T 5 ik i
FERY Stat3 FOC, ] Jak2 #0155 AGA90 M 23 5: 3500 LA A
PN, X 3R] Jak2/Stat3 5558 5O LA LA A 4 B
SRR I,

FIMER A 4G PR PETT  J8 s A &9, )z A7
TETAEY R b, ATHIRE 7 22 T SR R A 2]
AR BRI 2R W] 3 a9 o Je o 200 ML 34 5 T S8 A I8
P45 0 SR S P A Xoh Tttt Ao FEE LA R S5 P i
RS AIBRVER], (HAEH SRR B i e rp Jak2/Stat3 {5518
PR S G RIBLR 0 WUR T VERDEAR BB . A Sl 4
MIRI F2 , SREEIEIE AR 2656 MIRT K SO LR 37 FH 45
PRI RS T Jak2/Stat3 5538 BE Y F2

I R 5 E

1.1 EIEEh¥

SPF %% SD Mt KB 24 H, {5 (250-300)g, 4 T 44
SEEEI G, A ARIES : SCXK(F£)2020-0005, 3K 5 1755% T
BHEEE BRAGE s B, TEIE BT PG N PEA SR 2 L 2
J& P FAR AL &
12 ZR5RF

MR 22 (43 :98% , it 5 . B1609T72591) . AG490 (4 Jif =
98%, It5:C10894552), HilH 4%LBHEEEEW (S .
20210626) ¥ [ RN R A BRA ] FLER I AT
(Lactate dehydrogenase , LDH )51 & (1520210722 )  JILER I
fifi [6] T.fiff (Creatine kinase-MB, CK-MB) X #F & (L5 .
20210719) BCA & {1 52 U3 &5 (L5 :20210717) ¥ i
RO H AR Y TR T AR 77 Sk = R 5 Y G
(2,3,5-Triphenyte-trazoliumchloride, TTC) ( it 5 :20210721) iy
HAL R E R A BRA R ;B 4UHk I8 -2 5 (Bel-2)4i
(45 : AF0060 ) Bax (41t5-: AF1270) . Stat3 (#it5-: AF5941)
p-Stat3 (L5 : AF1492) ¥ F 1128 = KAEYFH AR AR AH,
GAPDH (it 5 : AC-5G5 )t I 1 e E MR A7 BR A Rl it
1.3 {438

INBIIE IR AL (R R BB A PR H] ) s BL-420E AE 44,
REfE R RERG (NEREWAHARAR); BEbR{L(Thermo
Fisher {{#RATBRA R ) ;721 400 (1SR FR
EAERABRAFD) s R UA S AR ( L KEERHE A IR A A,
R IR (Jbm E AR AR AR A A ) ;4 Cokdd (5 BiEK
B AFRA T ) o
1.4 RIS H

KEBFRE G, RS 20 %5730 (0.5 mL/100 g) #F17R
(LR P SRS U NG il 9 R 5 i Ve S
IO BRI EA T M R S5 L E AR ML AT BB AR A

SIS NES =B R O i TR B 2 e ] i i 4
WAL - 60 4380 381U : 4 mL/100 g, RFI LB A 1:
2) o BYIFITR B A AT O NE 26 , $R3 A OB A 20 D E T i
2-3 mm ZbEER, SR 4-0 FARLESHL RS KA ATRE S, IR
AR NRER H L, IE MBI HLE ST B2l 5 5 40, i
FE IR B , 58 A2 Je B 0o M e Bl s, Skt 30 miin, 22 J5
WAFFEEFLE Ml TER BRI E M LR, T 2 h 5 45 AP it
&, HEATHUR FIAH R FE B3 AT 5
1.5 HEARKBE

IR A R TF AR O U L T s B 4l )
PR L2520 L) R MR 2 +AG490 T4 2520 . #i IR B ML BT
B0 24 HUfetE SD KB, BHLAY Jy 4 2.0 T AR41(Sham) .
N P T G S A IR K, RS RON B L, AN ST LT i -
TR, o WO LB M FRRE T AR 2H (MIRI) - |, I JEE T
A A LK, B RO LB il P R UG B AR 0
PIREZR 4525 2H (Acacetin) : FIBE R 25 mg-kg' IR, o
MEE +AG490 452541 (AcacetintAG490) . Hi|# & 25 mg/ke,
AGA490 3 mg JE B SO T AT 5 min 252Y,
1.6 MEIER

TRRETESS oSS T I 32 2R 1M 48 247 1R 2 3 Bk B, 1
FER = IR E 30 min, 7E 4 ‘CEFREEHLL 3000 remin 2.0
10 min J5, B &, ORAF T -20 CARIR 0KA th £ T 22 il i
HAE AR s SR M58 G S TR CoE , R 9 A BRER K
6o JUE P LV, 445 53 PR 4, 38— O R DR v R -
YA, R TTC Yoyl g O WS AR, 55 3B 430 4 21
A TARE KA o T ONA S R A 3R A & B .
L7 $EFREN 7 iE
17.1 MFCIMESENE 625 0, R iz
POIEAE 340 nm A 5E CK-MB 35 % ; (i FH AR AE 450 nm
Ab e LDH 36 M, A AR A B2 7™ e FRA) B e  H e T
1.72 TTC aEFMEOCMALEIREMR T 20CKFHE P
TR R A R BLOIE, ML AR B0 IS S AT U 1 1l 5-6 B
1~2 mm JERHLL, JT 2%09 TTC Y ikt 37°C R g
30 min, (O WIHZIG @, 2 f5 A BER K ik, B 4% H
TR A2 24 h DASESRE T H . AR AT X0 L2 S8 e R
0, AEASAE X0 L B U G it 1.0 (i FARPLRSE R, FIH
Image J #RATHAAESEIE AL H 43 Lo IS S48 E F(Infarct size),
AAR S CILBR LG S X T A (Area at risk) . O JUREFETH AL 3
FE(AS/AAR)=(FEAE i AL il / B i S 55 X AR ) x 100%
1.7.3 BB EEENE O AR & Bel-2,Bax, Stat3,p-Stat3 1
GAPDH tHXEHFRIE UL ILLZI4 100 me, B T B/, i
AR 1 RIPA 24 1 mL, 25 (IR HI 7 10 WL, BERR Al
I 100 pL, FESHHES I RRA L, 4 CEF T 20 10 min
(12000xg) , L UL3E, B EIE 2 1.5 mL B4, >R BCA
T A SR R B ARV R A R  Z TR A =02
— R PR R, 100°C K B AR 10 min, BHIEEIR,
R, -80°CURTE. ARYEER (14 F L BC S T B RN M
P e M R4 T 1B e FL Uk 43 B8 B AR 1, BRERE S 100 g, 4%
% 0.45 um PVDF 5 2R H] 5% BRIk B A RS TR 1
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FilmE P 1 h, 75 4CHRM T IE Pl i, TBST 5t 3 U, i
BP0 1 h, ZERE R A ECL &SGR T 2% i 6, 58 iU
R B ERE IR A B A A IR K
] Tmaged 1 A 37
1.8 FITZETE

K H Origin8.0 G itk - Ab B I0 HdE . I $ds# A
S-S b 25 (2 SD) L R F0R , £ A1 IR HEA T LR F LA
% 7 225371 (Analysis of variance, ANOVA) & t ¥ 46, P<<0.05
FREAGIFE L

2 R

2.1 XFni&% CK-MB.LDH fj7kF

S5EFARA i, BRI i .0 WLEE LDH ,CK-MB jE 4
B T (P<<0.01); SRR LH b, AR 28 ] b 3 M R ot o,
A BUILYE H LDH ,CK-MB [ 1 (P<<0.01), 5 4, Hill kg
# +AG490 40+ LDH CK-MB 197 P B i 5 TR #E 44 2
4, MR A 2540 LU BR B35 25 R 8 3% (P<<0.01), 4551 1L
*1.

1 34 MIRL X R 1750 ALESTE 4 i) #0E (x+ SD, n =6)

Table 1 Effects of acacetin on the activities of myocardial enzyme in MIRI rats serum(x+ SD, n=6)

Groups CK-MB(U-L") LDH(U-L")
Sham 641.78+69.50 1973.32+232.97
MIRI 1247.51+£128.76%* 4231.16+446.41%*

Acacetin 902.27+£102.94™ 3102.42+305.82*"

AcacetintAG490 1311.53£104.95% 5021.62+503.42%

Note: vs. Sham group, **P<0.01; vs. MIRI group, “P<0.01; vs. Acacetin group, “P<0.01.

2.2 MIRI X RO A ZE E AR E

TTC Je s L IIE R O H SR G 21t A RIZH
S58BAA0NHLHRX ZIKAG, SR ILE 1, LidFiil#
AT AR I RO WL ZE TR LR 63.43+9.33, ST R4l
AHECAE BRI AR AR BB 0 T8 (P<0.01). HIRRZR 45 25 41001

TEFETAR LG 20.09+3.57, SECHIAH AR LUIRE 2 45 25 20 7T LA Wik
H AR UL FR(P<0.01), R UM R BA ORI YE
FIRLE +AG490 A FRFETHFNE 43 LU 56.85+7.01, .0 L0 2145
BRI AR 2  T R 45 25 4H(P<0.01), ZR BT AG490 1] i o3 il
BRI R, LR 2.

Sham MIRI Acacetin Acacetin+A G490
B 1 R RX B HX RO ALETER A ZM(x3.5)
Fig.1 Effect of acacetin on myocardial infarction in each group rats(x3.5)
5 2 REREX MIR K B0 BB FE AR 55 ORI v+ SD, n=6)
Table 2 Effects of Acacetin on Percentage of Myocardial infarct area in MIRI rats(x+ SD, n=6)
Groups Dose (mg/kg) Percentage of infarct area(%)
Sham _ 0
MIRI _ 63.43+£9.33**
Acacetin 25 20.09+3.57"
AcacetintAG490 253 56.85+7.01%

Note: vs. Sham group, **P<0.05; vs. MIRI group, “"P<0.01; vs. Acacetin group, #P<0.01.

2.3 MIRI kRO ANZE 4R &1 Bel-2 Bax, Stat3.p-Stat3 B Ri&E
wn

SBRFARAE:, HEIH.CHANM T Bax Fik W] B340,
ifii Bel-2 B & T %, Bel-2/Bax (i L % 83 25 T [ (P<<0.01) ; 54

TR LA, RIBR AR 25 25 2 W] T 98 1O UL e Bax 3%

i5, JFH LT Bel-2 2 F R, Bel-2/Bax [ HLREH B 1T

(P<<0.05); T Jak2 il 5] AG490 J&, R BC JULZ Mg

Bel-2 4 11 i A W] W A, Bax £ 1% 1A W] (474, Bel-2/Bax
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& 2 Rl nt K Bt ALZE 4 6 Bel-2, Bax, Stat3 . p-Stat3 B [R5 R
(AXBOAMALELENTE B.AROAAL Bel-2,Bax RixER C.AROALALR Stat3,p-Stat3 Fik{ER )

Fig.2 Effect of acacetin on the expression of Bcl-2, Bax, Stat3 and p-Stat3 proteins in rat myocardium

(A. The western blot of rat myocardium B.The expression of Bel-2 and Bax in rat myocardium C. The expression of Stat3 and p-Stat3 in rat myocardium )

Note: vs. Sham group, **P<0.01; vs. MIRI group, ‘P<0.05; vs. Acacetin group, “P<0.05.

1 LR R R (P<0.05); 3R AR R T /E T g 5
PIE Jak2/Stat3 (55 A ¢, 45 R IR 2A 5 2B,

FU T Stat3 S WETEAR L, 2 0 WL M P R
gt AL 5 , AR AR A E A, A2l v Stat3 BERRIL KT
AL (P<0.01); 445 T MR i, A AV A LY , Stat3 B
R ALK - 2538 I (P<<0.05) , 1k FH Jak2 #0571 AG490 J5 , 5
H A RINE TR Stat3 1Y FIEIKF (P<0.05); 25 FK I .
TR 2 T B A0 Jak2/Stat3 {5530 B T R A U3 R
L8R 2A 5 2C,

3 91t

SEE KT ATEST A AR 7 I T2 I PR v i3 it ot 2 o 3 5
R L A R 2R it , B AR 3 i PR R A A A T
DI KRR BE L Waskiesz 3t 0o WL, L pl D Ty R 9 — iR A5 B A ]
ZARM, LA TRRGET R B 2 R Wl R O R R
G R EIRIT 5 SR B LU O D RE S O WL
it 2 RIET S LA TP E MR TR, H, KLk
FURAR T8 30 2 R 055 A UG T MIRT 2 I AR 5T Y
PR, AR SR AT B 5 B2 AL A W e T RNE YT
MIRI SR ER B, TAS RIS Y) iR il
SR AR PS5 38 B, AR A A | W 2 S0 B4 , s
DIIREN, ML IR TR A, oA 2R LY, i
PEVET PUEAL, DR FIR AR VE ] o AR SCRRIRTE IR

FK IR AT S 3 P AR 55 S A AR T 4R
TRFIRRER F B LR 1 P AT e 100 ) A O T e,

AR SCE e T R R MIRT AR, S 2 0 LA 47
VEF, 45 5 s MR 2 45 25 20 A b A AR 2000 JU LR B i XL
A 8 48t BRI 2R X MIRT K BLC IR — @ 9P E R,
FEC LB J7 18T, 13§ CK-MB LDH 21 R fP ¥4 MIRT
FEHA AR, IERARET , ML O B S b /D {8 2.0
WU A B s IR AU, AT 37 453 , -0 LA i N = 55 9 LDH.,
CK-MB KA BRI A, Ef i i o0 UBE A TR o AR
J B MIRT #2741 A K BRI 3 H CK-MB LDH 19 7% P B {2 2
TR0, B S I P T B A A ) By, T AR 3R 4R 24 JR mT
KU CK-MB LDH JE /KT 538 Rk, DA EgS R4 %
AR 28 T BH el MIRT, AT — @ O LR PR

Bel-2 FESEEE AT A3, Hd Bel-2 Belx HAg
PUUAT-EA, i Bax #l Bad &2 AT, Bel-2 AR
() AH B 5 4 T B[R] R — 2R A DL B St — SR A2 i mPTP 19 3L
AT 0 M 0 T, Bel-2/Bax fY H AT 17 322 52 e JUL 40 it 54
T3 O VAN T 9 R AR O LR U 0 2 B A (R 718,
ARICR AR T ARG L, AL IE TR 2 L7,
MR 2 25 25 40 ] (2 35 19 Bel-2 63k | Wi T 4 Bax 93
ik, BN Bel-2/Bax (1 LUAH, 487 R 2 EA . LA i T
HFE . 7EBE G0 AG490 J5 , Bel-2/Bax Y LU 5.3 TR, 7
PR BTIR T TR, X PR M R PR TR T RE S5 1
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1k, Jak2/Stat3 i@ A %,

Jak/Stat {55538 B2 5 AR5 e AT AR RAERY
AR NG S iR KEVITERY], 18 MIRL 2 it
IfiL K 25y P4 BE RT3 Jak2/Stat3 {5 i i A 42 O WLAR MO O 47
YEM. Stat J2& Jak SRR T8, )20 T O E
1, fIFE Statl  Stat2  Stat3 Stat4  StatSa StatSb Al Stat6, FH.rp
Statl i A J5 BA LI TR, T Stat3 B e 2 3 0 4
TZRYRLNL , Stat3 B Jak2 @R A {2 i Bel-2 FI Survivin J 4] f
Fih , B#AIK Caspase-3 AYTHTE , AT A0 ML 1, P drnes iigh
BUET RS ASCR IR R A 255 R B0 L4180 ik
WAk Stat3 FeihsKF- S Z 1IN , R WTRIBEER AT 0 Jak2/Stat3 {5
SiE i, Jak2 MR AGA90 NIHT B T EBERR b Stat3 H K
o DA ZE SRR IR W] REE i 15 AL Jak2/Stat3 {5 7 il i, 410
2R T T A AR WU E T . 580 AR SCES AR R
K AMEAIRYT MIRTBETEZSY),  X  HRER TER PR_EJH T
B U R T RS
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