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ABSTRACT Objective: To investigate the protective effects and possible mechanism of butein on myocardial ischemia/reperfusion
injury. Methods: H9¢2 cells were divided into normal control group, model group, low-dose, medium-dose and high-dose butein groups
(10, 20 and 40 pM). After the drug was administered to cells for 24h, the myocardial ischemia-reperfusion injury was established. Cell
viability, LDH, MDA, SOD, IL-1 and IL-6 were tested. The protein expressions of AMPK, Bax, Bcl-2, and GSK-33 were assayed by
western blotting. Results: Comparedwith model group, butein could improve the cell survival rate, reduce the release of LDH, decrease
the levels of MDA, IL-1 and IL-6, increase the level of SOD, decrease the expression of Bax, Caspase-3, increase the expression of
Bcl-2and the ratio of Bcel-2 /Bax (P <0.05). In further study, we found that these protective effects were abolished by Compound C.
Conclusion: Butein has the protective effects on myocardial ischemia/reperfusion injury in vitro, which can inhibit the myocardial injury
through activating AMPK/ GSK-33 pathway.
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1.1 EIudriy

1.1.1 SEB4RAE  H9e2 KELONIAMIpL, WA 3EE American
Type Culture Collection /A 7] ( Manassas, VA, USA ),

112 ZEAFI S SOEErES A EZ Y
il S BT, A2 98% ; FLIR I A (LDH) , JULFR I ) T
(CK-MB), H [ (MDA ), 4% -6(IL-6), 142 -1(IL-1){
IR G W B m A A YRR A PR B s Bax, Bel-2, Cas-
pase-3 I B-actin Fi{& }1 Santa Cruz Biotechnology 2\ & $#24t ;
AMPK Fll GSK-3B $if&k iy Cell Signaling Technology (CST)#
it ; Western Blot A7 ICIR R &0 A b 508 [ 8 A M) BORA R
8] PR AL YT RE B e H R S A TR
FRAF] ECL Ak 2% RO R & W H Roche A R], HAhiX I H
Sigma 7\ A 42 {it.

12 EWHE

12,1 MR RIEE  BHRIERHAE 10%064 i (fetal
bovine serum, FBS) [ & ## Dulbeccos modified Eagles medium
(DMEM) B FRILIRMN 1% DU (R R - R R), W IR & F
37 CHY 5% CO, JGF46 . HMRLE B 90% 2 4 B A TR A0 G
%, BRI IR . SRR TR R S OIE R
(10,20 F1 40 pM)LEFE 24 h, 7EGEST il i TR AL AT, IE R
BSR4y PBS 2 i, fEBASE SR/NE FEA 95% N, 10
min J5 , A 37 CRYTERA P F 1764 4 h, SR )5 {8145 PBS 2%
R, FEHTINAE 8 B 5 & T 37 'ChHY CO, B A h s 57
6 h TR AN,

122 MTT #illdARa7Em R W4 HOc2 4fiE, il idn &
W, R M B R & 5% 104, LN 100 wL,37°CHy CO,
WA 24 he IMAARRIVEE 25, B:4L 100 wL, 3% 5 4>
HAL,37 CHY CO, R4 %% 24 hy BALINA 20 pL MTT
(5 mg/mL), 4k E 557 4 h 5, % BE, BALINA 150 pL
TR, ERRIR FKERS 10 min, FRES R R E RS
FERFIR SR ODA490 nm M &AL IR, A6 =
(A = -A JAZFFL)/(A XFHR -A FEAL)

123 HALIERRNE O T2 O80T B i T 40 L
#Hiff P LDH ,CK-MB MDA \IL-6 IL-1 {5200, IR TS
LB, ARk R 5% 107 L. Sl AR RIS AR RS IR
B BVEWE, 1500 r/min, 10 min BLOPIK, B HIEK,7E -20 T
HARAE . A5 LDH .CK-MB MDA \IL-6 IL-1 & &,
1.2.4 Caspase 3 =il ML AFLHE,FELE,
o TV AL SCERE A, i A 200 B 2R T, K Vs 24 % 20 min, T 4
C,20000% g E.0> 10 min, Y4 FIEW . SRA BCA & FE it
TG AR VR B e FRAR) U A A S S I B S
TE 405 nm 4k, MEWSEREE . TSR0 E B8 H T & Cas-
pase 3 PR J7 507

1.2.5 Western blotting SR3& 24 2% v i 24 S22 500 JUL 48 L
#F M, BCA BEAERE,RET -70 CHH. kB AR T
T GFARFRAG 2% HLVKFE G2 P, AV I, 32 30 g A vkil

#E,4: 10% SDS-PAGE J5 , Hi5% % PVDF JIE -, 5% B IE W
¥y R %% 1 h 5, i Bel-2, Bax, AMPK il GSK-3p 2
TEREPLIAR, R AL AR I B BT A 1eG, ECL i
B E". U Bactin (ENS Y. HMAAE LS EE
BRI ZS TR0 % 8 A Quantity One software (Bio-Rad
Laboratories, USA)I & J5 , #EAT HLRAS H A XS 62 BE A .
L3 SGitEaHAE

BRI+ brifE2E (mean = SD) R3RIR, SRHAI SPSS
18.0 Gtk (AT 2o ) BLE FH B R 38 22 0BT, T 9 L e
FH LSD-t #:5, L P <0.05 2R A S i35 X,

2 BR

2.1 YR RESRMNBTETRONMEBRGFIARET

e MTT 525025 A T 5800 46 3% X 4 A7 15 R 0 52
M G5 LI, 5 IE R A L, il P SO U A7 22
FH K (P<0.01), ML HNE R WL PR AF T R B & T IR &2
PRV BEAKHS S 2R (18] 1A), LDH Y H SR8 A% S 41 At i 38 £
BE. SIEH AR, S PRI LDH Jw 2 B & T &
(P<0.01), i &HN1E Wik FH2H LDH I 2R S BB FE (A1
WA (& 1B) . Bl i v ff Bax/Bel-2 LI S 36 iin , L2400 4%
F AL PR L AE 2 AR AR (& 1C), [RIFE, WA %)
caspase 3 7K V- e I P TR 3 T v, SR AIAE AL B cas-
pase 3 K- EFFAK(E 1D),
2.2 SEHDAE I HI R i B S 0 AN 4R B AL 1R 4% AN R E R
A

SIERAH R, Bl ERETE4 MDA JKF 3715, SOD
I B EREAR(P<0.01) , T2 HIAE 2R b #EZH (20 1 40 pM) i
FE AL MDA /K-, FHi5 SOD /KF-(E 2A i1 B), SIE# 4L
B, B FRE 4 TL-1 0 TL-6 /KPS 35 T, 36 AR e
IO, T2 B0 46 2R TUA B A TIL-1 1 IL-6 /K7 S BRI, JF 28—
SE M ARG R (B 2C FI D).,
2.3 &1L ER i AMPK #1 GSK-3p HEABER{L

R T HFFE SN A6 R A O JULZT S ol ot P8 T 45340 64 1 P
Pl FATHFSE T AMPK #l GSK-3B B L5, &l 3A fr
N, G IEH 2H HR, el P T 4] AMPK B R 1k /K STtk 25 A
(P<0.01), T LML E Wik B2 AMPK B IL/K - B THE
FEFEKBOCR (B 3A), SIERA R, S fEEa
GSK-3B B /K- 1 2 FRAIK (P<0.01) , T 52 904K 28 i Ak R 401
GSK-38 @R b /K-t & 7w , H 2R AR R (& 3B),
2.4 YL EE T AMPK 3 GSK-3p & BBER (L

NT B HF5T AMPK Hil GSK-3B ML R, KA1
T AMPK ¥4 #1557 Compound C. 455 &I, S9IE R
Xt GSK-3B 1y e b 9% Compound C HEIH , 5 50k 45 T
IR A A D255 (& 4A R B). [RIFRATTIE 2 B, 45
¥ Compound C J& , S BIAEZ X0 WLAR M 463473 LA B 08 1A FH s
$5(/& 4C f1 D),

3 itig
Hearse 7E 1977 4F 15 Y42 H ke 1fin / 753 13 #5475 (ischemi-
a/reperfusion injury, I/RT) AYAEAE: , J2H8 20 M PRI i e A= T 3l 1
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B 1 2409E =3O A4 RR 4 FR T i 22
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Bax #1 Bel-2 F A FIERIRME ; D L9078 = Xk M /B2 5 O BLAABE caspase 3 7K FERISME, ##P<0.01 vs control £, **P<0.01 vs model 48,
Fig. 1 Effects of Butein on H9¢2 cell injury and apoptosis
Note: A.Effect of Butein on cell viability. B. Effect of Butein on LDH leakage. C. Effect of Butein on Bax and Bcl-2 expression. D. Effect of Butein on

caspase 3 levels. ##P<0.01 vs control group,**P<0.01 vs model group.

FIAEIE B3 , 76 TR Sk AR 497 2 it I o -5 e 4 i sE T~
Bt — A AT RE R, U4 B ARSI A AR T & PR,
T AR T AT RO AL BSR4 e ML A ) B AT
22— R R X O LR M JE T K TR AR, fe ik
Oy ZE AL OV RE = ARSI o DRI S AT o P 1
LA AP T AT LAY 2% O LR IR ALY A, B mT LA
BRI BIFEANNL, X F AT BAE B ALAn i B4 2GR &
S T et P T 2 o JULERH L P S P o7 B8R A S
HE— 2D O LAH BRI T AR A7, PRt , SR T DATRI SR
TR A AE SN FA T A IGTT 259 , X670 LBk i F
TETEBM B BURAE

HYHRG, 4,2, 4- VRE ) B THY 28, ZRFE .
B RS LA 2 B EE R 2 —, HEAYIR Hi
AL P B ARISEAT SR MAS P HIV-1 25 PG i) i 45 2 Tk ik
SRR ANAYT B/ NER I 5 SRR, (RS EIAE R X0 LA AL Y
VR A DA, R )2 et O LB I PR R SR AR . ARAIE
FEHIF HOC2 (U WILAH M (A S MEHUL e i FRVRE AR, 58 T 4R )
FEFXF O USRI FREE B AP VR DRI T AR IR
il BEERL B, LI E BB AT IR S ARAEG 2R, Jdi/b LDH
REROK T2 I 2RO E 2 LA CRA O LI i PR B F

BT LB, BN 16 RS AR A O LB i P
WG GRMIA T, 80 Bel-2 B 1355, A% Bax i H# ik,
JATTBEAIC Bax/Bel-2 Fffi], Caspase 3 2 T-iH % - i) —A %
S F PRI BT RN, GESRAT IE Y IR Lk
M FREFAREIE T caspase 3 ik, IMEHIIEEREILIN /> caspase
3 7K, M & AE BT AN TR

MR R A 2 BB R AR YRR AIG, DL RE )
R, AN P T R R KR RS A R X — R S
FARLE o OIUFES I A P R Y S AR T A
HAR TR P A A B i B 22 o TR AR P B A
FCRT 40 A PN 250 K140 5 5 2 R AL 463 0030 LA A, DT 35
RS N[ 1 5 s QTN 41 7 N A 2 N o R S 1 [
BRI P MDA K- 5825 T 5, U8B 40 A RS 398 22 1 1 4
it , i EL SOD /KB TR, BT R AL BB BR . S 84E
F WAL H AT L] A MDA K-, 3811 SOD /K-, &4 R
RN o SEBORIFSE 2B, SE B 12K P 1) e AR R 1M S o
IRy B 11 45 7 R DA R A0 ML TR B 5 1) 22 /D A7 LR 2 6
RO ARSI B R AR IL-1 A0 IL-6 K7 2 T
FATEAE JAE RN, SR80 A6 25 TAb 3 mT LB g RIS IL-1 A
IL-6 /K, BARBLIAE R AE ]
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IL-1 7K B0 ; D L9175 = 35RO BLLARE TL-6 7k FEIBSMA, ##P<0.01 vs control £H, **P<0.01 vs model £,
Fig.2 Effects of Butein on H9c2oxidative damage and inflammatory response
A. Effect of Butein on MDA levels. B. Effect of Butein on SOD levels. C. Effect of Butein on IL-1levels. D. Effect of Butein on IL-6 levels. ##P<0.01 vs

control group,**P<0.01 vs model group.
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A EHIEETT AMPK F ARERL K FRISMN; B L9112 =%t GSK-38 BB /K IR, ##P<0.01 vs control £, **P<0.01 vs model B,
Fig. 3 Effects of Butein on AMPK and GSK-3@phosphorylation in H9¢2 cell
A. Effect of Butein on AMPK phosphorylation in H9¢2 cell. B. Effect of Butein on GSK-3@phosphorylation in H9c2 cell. ##P<0.01 vs control group,

**P<0.01 vs model group.
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Fig.4 Butein increase the level of GSK-3Bphosphorylation through AMPK

A. The effect of Butein on the level of GSK-38 phosphorylation after pretreated with Compound C. B. Statistical results of Western bloting. C. The effect

of Butein on cell viability after pretreated with Compound C. D. The effect of Butein on caspase 3 levels after pretreated with Compound C. ##P<0.01 vs

control group,**P<0.01 vs model group, &&P<0.01 vsButein group.
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