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Abstract Objective To observe the effect of Exendin —4 on the apoptosis of cardiomyocyte induced by H,0,, and approach the

2
relationship between GLP -1 signal pathway and the injury of cardiomyocyte. Methods Cardiomyocytes were isolated and cultured, and
were divided into 5 groups. Intercelluar ROS (reactive oxygen species) was measured, and cell apoptosis rate was evaluated by Flow cy-
tometry in different groups. Also expressions of apoptosis — associated proteins ( caspase —3) and PI,K/AKT were evaluated by western
blot. Results Compared with H,0, group, Ex —4 co — incubation decreased the production of intercelluar ROS levels, also improved the
cardiomyocyte apoptosis. At the same time, Ex —4 resulted in the alterations in expressions of the caspase —3 and p — AKT/AKT pro-
teins. However, these effects of Exendin —4 were counteracted significantly by the co — incubation of LY294002. Conclusion The inter-

ventions of GLP -1 signal pathway can improve cardiomyocyte apoptosis induced by H, O, incubation, and the mechanisms might partly at-

tribute to the PI, K/AKT system.

Key words GLP -1 signal pathway; Oxidative stress; Cardiomyocyte apoptosis; P1,K/AKT

Ji v LB ZXFE K - 1 (glucagon - like peptide 1,
GLP — 1) JZ/N g 3 Wb 08 — Sl iz fie R & 3%, B 207 1
(R A AE . — D71, GLP — 1 A il 3 5 R 1
30 A R e W 2R o> Wb, 55— O T, AT ] S
25, DT 2 42 I AV 1t 1 7 o 3 4F S B BT 5 R
B, GLP — 1 38 B Wik BA T2 10 4 i ZH SR 3 4
FH QN E 22 1 5 B 40 M R T 08 B R AR DR
ok F N S I T LA AR 0 A5 T
GLP — 1 38 i (1% A= 9 27 3007, 7T RE F8 43 J2 3 ik 9+ 4
AT E: IR

[ s, B 95 SR GLP — 1 38 B 1 1 5L A O LR P
VEF, Gk 3 0 JUL A0 L 5 S/ 150 T O ) 40 0, il 5 A6
BEJT L LI IR A A I R B0 LA
4405 i H BB R 22—, GLP — 1 3 B+ Fi 2 75 ] LA T
oL LA L 1) S A B OIR 2, DT 2 44 JUL 40 i £ 3
YEN, BHGAH C B 5E 82 o A BF 58 ML 4€ Exendin - 4
(GLP — 1 Z K3 sh50)) %I H,0, %7 /9.0 UL ML 94 7
BRI, e 0k A SR 5 d B A s e, B R AR TR
GLP — 1 3 % 1 7 5.0 JU AN 48 Ak 07 34 495 =2 1] 174 5C
F S A HLH]

M5 7%

1. 356 #4 B} : Exendin — 4 F1 1.Y294002 Ity H £ H
Sigma /&) ; Annexin V- FITC/PI 4 4,385 & W H 3£
[E BD Pharmingen'™ /% &) ; ROS {77 & W @ o [H 2 =
KEY AR AR A A p - AKT/AKT 2 fig B
caspase —3 # FI Il & —Hi M A L[ CST A H],

2. AR IR S 1 ~2 K SD FLELL ILAH 25
W, LABERE (0. 07% ) AR J5i i 11 (0. 04% ) e 52K 4k,
PEBC V5, 28 10001/ min 2.0 , 25 UG BE 3 85 )5, 3K
B LA M ; 28 37°C (5% CO, 5 5% 24h, 730 ) 5 4 H
Tl % A 4 X ld; B 4y H,0, T 4
(100pumol/L,24h) ;C ¢4H A H,0, + Exendin -4 (Ex -

10nmol/L, %% 24h) 41;D 40/ H,0, + Exendin - 4
(Ex = 20nmol/L, 3 & 24h) 4H; E 41 vy H,0, + Ex -
4 + LY294002 ( Ex — 20nmol/L, LY Spmol/L, i &
24h) 4 .

3. 20 A P SRR (ROS) K- I = 200 i P 3%
SR (ROS) ¥ B 1 2 $ie ROS 57 £ 38 1 1 WA 5¢ i .
M 7 2,24 FUAR 4 44 LL 2.0 x 10°/FL 14 % Ji
M W E 24h J5, & FLSm A 2, 7" - dichlorodi-
hydrofluorescein diacetate ( DCFH - DA, 10pmol/L) ,
37CHERE 1h, o # ol g 40 0 W IG M T k. R e
DL b B WL ¢ 5 016 52 6 W 1 AR Il o

4. 37 2 A RSO A % 2 240 U T R 5 2 4 R
H 24h 5, LUBEEGIE AL, FOBB TR 1 x 107 41 i/
ZIFHY R ;A WM A Sl of Annexin V - FITC 15
wl of propidium iodide (PI) ,ZE IR # M F 15min; DX
Uit X 20 SRS 0 R 5 5% 2H A 1 0 T R

5. Western blot 2 £ [ 3 35 W 7 « 4 20 40 Jid 53 53
2 JE, LLOBCA AT & g B IR E A
(12ng) #E47 SDS - PAGE HiUk/r B . HLUK 5 K 8
%% %2 PVDF JBE F & S 23 500 AR 1 — 30,4 °C
. WH, A HRP FRicd 09 1 E P =5, E il 52
$& 40min, I LL B - actin fEHNS I,

6. Lt gy i NG SPSS 13,0 #E474¢
oo THEBOR DL B + bRk 25 (w2 5) 36785 LU
One —way ANOVA 537, P 21 [8] 2% 5% LA SNK K 55 5¢
JR, LL P <0.05 22 A g Lo

& ES

L. A AN ROS e B2 I 5 1Y 45 51 . 5 X0 B
(A Z)HLL,H,0, T4 (B 2H) th ROS 7K VB 2 7
25 Ex -4 FHi5,C 445 D 240 ROS K4 i 3 5
FH (P <0.05,/K 1),

2. A HAMM IR TR AR . 5 A AR, H,0,

.09 .



J Med Res,Mar 2017,Vol. 46 No.3

.
WER (B A1) O LA ML 9 TR W 8 (37. 5% =

3.94% vs 11.97 +1.13% ) ], 58557 & Ex —4(20nmol/L)
10°F A . L B

PI-A

100100 100 10°
FITC-A

PI-A

100100 10*  10°
FITC-A

140
120 |
100
80
60
40+
20t

0

ROSYRJE(%)

A B C D
1 FAMBA ROS RELLE
5 AQME, " P<0.05;5 BAMH,*P<0.05

5 H,0, L0 E (D 4l) 8 2w D0 WL M 1 b R
(19.08% +2.05% ,P <0.05,[2).

[ *

L *

- I I *#
A B C D

YL T 24(%)
—_— = NN W W B
b O L O L O L O W

]

2 ZEHEOCIARBATERNERILE,
5 AL, P<0.05;5 B4k, P<0.05

BT EASMEXIHEDRBENEN: 5 A
AL, H,0, W EF (B 41) {fH.00 L4 M p - AKT/AKT
Fik W E TR AT MG 2% caspase -3 R ik il
FLFH(P<0.05) ;4 Ex -4 5 H,0, I E 85T
H,0, Xf I iR 8 11 3 35 W 52 5 1 LY294002 ( PLK i
HEBHAE ) T WA E 4400 P, BB p - AKT/
AKT [ 3R3K5 T B, X 24t caspase — 3 B 1K ik b 3%
EA(E3E4),

it it

L5 ik, GLP — 1 Je U2 Wk i I £ J5 T
PEE AT, B 20 BN 2 BB IR 25 9036 97 1k 95 1Y
B . FIRAFSR Bk, GLP - 1 Mg THEA—2
PR AR E R, B8 o AT G . R
J& GLP — 1 7E I3 > 2 AR A ( < 2min ), AT 4 K
i IV (DPP IV ) i3 B A, PR 0 BR 4 17 G I PR 240 19
Ko AR IR E EE 2 7 & GLP - 1 A
K25 . @ ZRKEE IV 40 657, 28 2% R M GLP - 1
(14 % A, 2 HL i 3 rp A ) SR R HE I D5 ) A K
HMEE GLP — 1 Z AR sh3] , A 55 il H i 254

- 100 -

A B D E kDa

pPAKT [r— e —— ()

AKT | — —m— mm—| ()

#
I |
B D E
B3 AL AKT/pAKT &%
5 A4, " P<0.05;5 B 4k ,*P <0.05;5 D 4t ,* P <0.05

B-actin

0.7

AKT/pAKTH [ #k

A

Exendin -4,
AR D PO R A M T E RN, 5
DIEER M R E RRA BB R, H,0, I



BEAERSE el 2017 4E3 A H546 & 453 10

e B

A B D E kDa

caspase—3 | T — e — 19

B-actin | W A — 3
0.7
K
%é 0.6 * A
@O 05F #
b
= 04
3
& 03
&
& 02
g
Z 0.1
<
0 1 1 1
A B D E

B4 L ALYARE caspase -3 EHRIE
5 A A, " P <0.05;5 B LA, P <0.05;45 D 4, P <0.05

B T5 5 ok ST A B 5 i R T 2 T
ESHFSE . ARWEGE R, L H,0, BEE O U404 E Ak
P40 140 LA R A R 5 3 50 P WL 3, H, 0, i 7 (A5
WL B ROS K F- B 8 7w , X PP IR B G Ex -4
SLIEE A B 52 i 2 BEx -4 Bk A (D 4)
ROS 7KV 5 1E 5 % AT LA, 25 R RS it 22 L (P >
0.05), X—IE UL Ex —4 T Hil GE 4% 5% ma . JJL 48
P ROS 7K, 3000 WLAR L PN S8 A0 R 38 g o 3 =X
YA S T A AN 1%, Won T H,0, & Ex -4
LR E s LA TR . HL,0, IR FH 41 (B
), ML ROS 7K1 die ey AR A3 15 0 BT ik, 7 X
20 0L ASC P A A 45 5 b, T LA B A 2 A0 R TR e
25 Ex -4 W E G, —J7 0 gL B 40 i 9 ROS 7K
ST i [ B R 5% ) 40 R T SR A & 2B T R (CO AR
D 41) ., HULHERT, Ex -4 W E 50 LAl IE TR T
FRAIL TR, 28 /080 4 Y5 T R 4801 o7 et 52 18 52 il
PLK/AKT {5538 P& J& B A7 (A5 5 1) 40 i P 7 =
(R R 42 Hop AKT J& PLK 32 % (% F 9 20 0 43
F,LY294002 J2& PLK 3@ 8% (g #  H 7'°) ; AKT % ik
fbJ5 (p — AKT) 2R, S 55 dn i A K 98
T S — T BIE N A kT s RE A A T S
TR, R HAA YU T R E s B A R A
W S A0 I R B VR T AR BESE R, HL0, I
B (B 4) 5 B0 W40 & A= S AL 15, (W] B 48 B
W p - AKT/AKT 3K ik W 2 N B, Ho 08 12 %800 80 59 5
Ex -4 5 H,0, $LWF f5 (D 4), 45 .0 NL41 M
p — AKT/AKT 3Rk 517 A0 L & 2 35 0 $27R% Ex -4
Al BEEE I p - AKT/AKT %458, &4k H,0, 57

M4 g T fEH . 4 nm A LY294002 5 Ex - 4/H,0,
HMEH O LM (E 24 BHWT T PLK 342, W4 5]
RO HRIE T Ex —4 (R4 EAVEH , p — AKT/AKT K3k
PR E TR, X—HWERIET Ex -4 %3 H,0,
{7 Rs N1 O I 3 5 G A < s o V[ P =S TR
PLK/AKT 5@ K2 A9, R AT, Western blot ¥ 4
Mg Rk Wos , 1,0, BE 5 5 0 WA I T 8 R %
B caspase — 3 FIK B FEH N, Ex -4 FHIEHF 5, H15
caspase — 3 ik B F T %, [A ££, LY294002 [H Wr
PLK/AKT & % J5, #H T Ex - 4 & 4 1 11,
caspase —3 & 1R IBH IR EF-

B2 ARG A5 5 R, GLP — 1 5 B30 vl ol
H,0, 55 /9.0 ILAN M S AL 451 0 , B3 ATG 40 0 o %, i
W 2K 22 /0 43 S 3l o T 1 PILK/AKT 5 558 5% %
SEPLEY o ABIESE A T RE A I, AR S T
TFIRETRA B BIF 58 K 485 73 HAL ] .

5% 3k

1 Mannucci E, Rotella CM. Future perspectives on glucagon — like pep-
tide — 1, diabetes and cardiovascular risk[ J]. Nutr Metab Cardiovasc
Dis, 2008 ,18(9) :639 - 645

2 Wang C, Chen X, Ding X, et al. Exendin —4 promotes beta cell pro-
liferation via PL;k/Akt signalling pathway[ J]. Cell Physiol Biochem,
2015, 35(6) :2223 -2236

3 Zhao L, Li AQ, Zhou TF, et al. Exendin —4 alleviates angiotensin
II - induced senescence in vascular smooth muscle cells by inhibiting
Racl activation via a ¢cAMP/PKA - dependent pathway[J]. Am J
Physiol Cell Physiol, 2014, 307 (12) :1130 - 1141

4 Tsutsumi YM, Tsutsumi R, Hamaguchi E, et al. Exendin —4 amelio-
rates cardiac ischemia/reperfusion injury via caveolae and caveolins —
3[J]. Cardiovasc Diabetol, 2014,7(13) :132

5 Robinson E, Cassidy Rs, Tate M, et al. Exendin —4 protects against
post — myocardial infarction remodelling via specific actions on inflam-
mation and the extracellular matrix[ J]. Basic Res Cardiol, 2015,110
(2):20

6 Huang M, Pan D, Du Y, et al. Na*/Ca’* exchanger 1 (NCX -1)
mediates the anti — apoptotic effect of Aktl in neonatal rat cardiomyo-
cytes during ischemia/ reperfusion[ J]. Am J Transl Res, 2016, 8
(3):1369 -1378

7  Yao H, Han X, Han X. The cardioprotection of the insulin — media-
ted PI3K/Akt/ mTOR signaling pathway [ J]. Am ] Cardiovasc
Drugs, 2014 ,14(6) :433 -442

8 Jiang YQ, Chang GL, Wang Y, et al. Geniposide prevents hypoxia/
reoxygenation — induced apoptosis in H9¢2 cells;improvement of mito-
chondrial dysfunction and activation of GLP - 1R and the PI;K/AKT
signaling pathway[ J ]. Cell Physiol Biochem, 2016, 39 (1) :407 -
421

9 SuJD, Yen JH, Li S, et al. 3',4" — didemethylnobiletin induces
phase II detoxification gene expression and modulates PI; K/Akt sig-
naling in PC12 cells[J]. Free Radic Biol Med, 2012,52(1) :126 —
141

10 Tsai CY, Wang CC, Lai TY, er al. Antioxidant effects of diallyl tri-
sulfide on high glucose — induced apoptosis are mediated by the PI; K/
Akt — dependent activation of Nrf2 in cardiomyocytes[ J]. Int J Cardi-
ol, 2013, 168(2) :1286 - 1297 (i fm H 9 :2016 -07 - 11)

(1l H 1:2016 - 07 -28)

- 101 -



