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TR R REALEC 2R DL B 10 4, FFHEF T /M 20 (B2 6 L) : (D XTIRZL; @ A/R 25 B CGRP ZL(CGRP+A/
R41); @ #5321k CGRP ZARMHMEFI4H (CORPy5+CGRP+A/R 41); B Zkifk ATP /s EE0HE (ATP sensitive potassium
channel, Kp)BHLAFIZL(5-HD+CGRP+A/R 41) 5 © LA Ky BAIGHILL(DZ+A/R 4) 5 D HE W A FHLHT 141 (H-89+CCRP+
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[Abstract] Objective To investigate the effect of calcitonin gene related peptide (CGRP) on the apoptosis of rat
cardiomyocytes induced by anoxia/reoxygenation (A/R) and its related signaling pathways. Methods A total of 60 male healthy SD
rats aging 1 d to 3 d were selected to establish a primary model of cardiomyocytes in vitro. The animals were randomly divided ten
groups before A/R experiments (n=6): D a control group, @ an A/R group, @ a CGRP+A/R group, @ a CGRPy;+CGRP+A/R group,
® an 5-HD+CGRP+A/R group, @ a DZ+A/R group, @ an H-89+CGRP+A/R group, @ a chelerythine+CGRP+A/R group, @ a
glibenclamide+CGRP+A/R group and 00 an HMR-1098+CGRP+A/R group. The activities of caspase-3 and caspase-9 were measured
by spectrophotometry. Results Compared with the control group, the A/R group showed significantly increased activities of
caspase -3 and caspase 9 (P<0.05). Compared with the A/R group, the CGRP +A/R group demonstrated significantly decreased
activities of caspase-3 and caspase-9 (P<0.05), which were reversed by the treatment of 10°mol/L. CGRP;3; (P<0.05). In addition, the
activities of caspase-3 and caspase-9 in the DZ+A/R group was remarkably lower than those in the A/R group (P<0.05). Compared
with the CGRP +A/R group, the glibenclamide +CGRP +A/R and 5 -HD +CGRP +A/R groups demonstrated significantly increased

activities of caspase-3 and caspase-9 (P<0.05), while not significant increases were found in the activities of caspase-3 and caspase-9
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in the HMR-1098+CGRP+A/R group (P>0.05). Compared with the CGRP+A/R group, the chelerythine+CGRP+A/R group produced

significantly increased activities of caspase-3 and caspase-9 (P<0.05), while the activities of caspase-3 and caspase-9 in the H-89+

CGRP+A/R group were slightly increased without statistical differences (P>0.05).

Conclusions CGRP relieves cardiomyocyte A/R

injury and plays an important role in cardiomyocyte apoptosis by activating protein kinase C-mitochondrial ATP sensitive potassium

channel and decreasing the expression of caspase-3 and caspase-9.
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WIANALFE 1x10%ml R0 T 6 FLANALRE Tt p, 727
A 10% M54 155 1 0.1 pmol/L 5-Brdu ) DMEM 5
SRR TR SR
1.2.2 LA A/R BRI ST

RRESR 72 h A KBS A A RS Hadsh R AT
WA, A/R B ARG FRAR LR A TS
FHE AR AN 2 h A [ NaH,PO, 0.9 mmol/L,
NaHCO; 60 mmol/L.,CaCl, 1.0 mmoll,,MgSO, 12 mmol/L,
FLEREH 40 mmol/L,4 -5 £ K WR & £ i# ik (HEPES)
20 mmol/L,NaCl 98.5 mmol/L.,KCl 10.0 mmol/L, pH
6.8,37 C1,JHA 37 CHEFEME 3 h, JF T4 ; U IE]
AENFRLLE A B4 &A1 Umin)  HE T K E
B oS 4 5 A0 (NaH,PO, 0.9 mmol/L, NaHCO;
20.0 mmol/L.,CaCl, 1.0 mmol/L.,MgSO, 1.2 mmol/L, ]
26 5.5 mmol/L, HEPES 20 mmol/L.,NaCl 129.5 mmol/L,
KCl 5.0 mmol/L,pH 7.4,37 °C),J&A 37 CHAIHE
2 h, TR SR T A BRI .
123 SEERs32H R b PR

K32 72 h LA AR, SEEGE Bl KLY 60 fL
HHRRLIEA T2, IR FHBEALE T3R5 40 B 10 41 (5

H6FL): @ XFTHEL , ANFEAT A/R ZbBE, IEFIE LT
FREERETR; @ AR 41, #H17T AR 40FE; B CGRP 41
(CGRP+A/R #), B4R 0.5 h Z4F CGRP(10° mol/L),
Z I IRHETT A/R Ab3E; @ R CGRP SZKRH
WHIZH (CGRPy5+CGRP+A/R 4), B4R 0.5 h 4
F CGRPs5 (10 mol/L), 10 min 545 F CGRP, ZJ5
6] A/R 4 ; & mitoK p FHAFFIZH (5-HD+CGRP+A/R
ZH), BART 0.5 h Z5F 5-HD(5%10™ mol/L), 10 min
J545F CGRP, ZJ5 A A/R 415 © mitoK vy 337141
(DZ+A/R 41), B4 R 20 min 25T DZ(10™ mol/L),
ZJGH A/R 415 @ PKA BHHA 41 (H-89+CCRP+A/R
ZH): BAAET 0.5 h 45T H-89(3x10° mol/L), 10 min
JF45F CGRP, ZJalA AR 415 @ PKC BH#E 741
(chelerythine +CGRP+A/R 41 ), S5 HI 0.5 h 45T
chelerythine (2x10° mol/L),10 min J5%57 CGRP,Z
Ja F AR 45 @ JE 5 M K BH AR R 41
(glibenclamide+CGRP+A/R 4 ), H4HT 0.5 h 451
glibenclamide( 107 mol/L), 10 min J545 7 CGRP, ZJ5
] A/R 41 ; A0 sarcKyyp FHAFFIZH (HMR-1098+CGRP+
AR ), BT 0.5 h IF45 T HMR-1098(10° mol/L),
10 min J525 T CGRP, ZJ5[A] A/R 4 45 A0 FRIF L
DU 1o 52 25 RGO LA AL Sy s PR U 15 R
FHA 6B 140 IR D 450 LA L A/R i J5
caspase 3 \caspase 9 WGP

AL [ |
VR ] D Tl solution
CGRPyy
CCRPeAR 41 |
[ H-89/chelerythine
CORPy+CORP+A/R 41 [N T —— & 5-HD
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1 : CGRP: PRES R AL AR K ; PKA : B 1S A; PKC: 2R 1S C; mitoKyw: BRI ATP USRS IE s sarcK v : ZHUEE ATP SUM:H5E
1B ;CGRPy5: FESEME CGRP Z KRB 715 H-89 : PKA B 5 chelerythine: PKC BHH 5 5-HD : 5-F2 5 , mitoK v Fr T PEBLHT 7] s DZ: — &,
mitoK g 5 SEE BN 5 glibenclamide: Ky JE4ESEAERELHE 7 ; HMR-1098 : sarcK yp 455 PRI 1 s A/R - S48/ 4 A/R 41 B4R/ %840 ; CGRP+A/R
H: FEFSRILFACIR ; CGRPy+CGRP+A/R 4 : FEF1E CGRP 2 ARBH 7 2H s H-89+CGRP+A/R 2 : PKA BHI 7 2H ; chelerythine+CGRP+A/R
20 : PKC BH#E 740 5 5-HD+CGRP+A/R 4 : mitoK yp P FIZL ; DZ+A/R 20 - mitoK vy B4 57720 ; glibenclamide+CGRP+A/R 41 : AF4R 5 K BT 51

2H ; HMR-1098+CGRP+A/R 4 : sarcK ypp BH 71 2H

1 SEEe el R AL H vk
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K G484 SPSS 18.0 HEATHHE 2047, 1E
BT TR DL B AR U 22 (R ) R, 24
(BI85 e AR FH B R 3R 22 49 Ar , AL IR ) 2 EL AR
K LSD+ ¥, P<0.05 NERA G H#E X,

2 & R

2.1 CGRP XL ILANNE A/R 5455 5205
XTI 4, A/R 410 LA L caspase 3.
caspase-9 MG PE B FH5 (P<0.05). 5 A/R 4L
5, CGRP+A/R ZH.0 L4 i b caspase-3 .caspase9 F
R P B S R (P<0.05) , T 10 mol/L, CGRP
SZARBHH 7] COR Py, M AT 0H (P<0.05, 2 1),
R 1 AL caspase 3 caspase 9 BTGP AL (mg/g, xts )

151 A FLER cas;?ase 3 casrzase 9
(fL) I 1 iR

poiist::| 6 5.50+042  5.65+0.55
AR 4 6 15.17£1.00"  15.73+1.15"
CGRP+A/R 41 6 6.52+0.41"  6.39£0.91°
CGRPys+CGRP+A/R 2 6 10.34£1.35°  7.92+0.85°
H-89+CGRP+A/R 4 6 7.20£0.86  7.01x0.27
chelerythine+CGRP+A/R ZH 6 8.48+0.83°  8.47+1.15
5-HD+CGRP+A/R 4H 6 14.85£1.06° 16.32+0.77°
DZ+A/R 21 6 9.66+0.83"  8.92+0.84"
glibenclamide+CGRP+A/R 4 6 15.92+1.36°  16.60+1.18°
HMR-1098+CGRP+A/R 41 6 711033 7.10£0.54

T SRR HLAE,°P<0.05; 5 A/R 41 HL#E,"P<0.055 5 CGRP+A/R
ZH LA, °P<0.05; CGRP: 45 28 3 B AH 3G K s PKA « B I A PKC:
FEH IS CymitoKp: LKA ATP BUS: B 3 5 sarcKp: 21 i
ATP fRUSNE B 3H ; CORPy: 571 CGRP SZ A BH 5 ; H-89: PKA
REL#E 57 ; chelerythine : PKC BHH#F 55 5-HD : 5 355525 7R , mitoK yp 45 521
BEL# 35 s DZ s — %% , mitoK yp $7 52 P85 5 glibenclamide : Ky 45
SEMERH A 77 s HMR -1098 : sarcK v R 5P BH A7 5 A/R : S04/ 52 4605 A/R
2H . BE/E AL CORP+A/R 2. 4% 2 JE R M 6 IR 4H 5 CORPy o+
CGRP+A/R #: ¥i5 1 CGRP SZAKBH 7 20 s H-89+CGRP+A/R 41 :
PKA BH i 14H ; chelerythine +CGRP+A/R 2H : PKC FH#F 5 4H ;5 -HD+
CGRP+A/R #H : mitoKuy BH T 5 2 ; DZ+A/R 4 : mitoK #1271 41 5
glibenclamide+CGRP+A/R 41 : AE4F 5 Ko B 714 ; HMR -1098+
CGRP+A/R 4 : sarcK yp BH#E 7 2H

2.2 mitoK yp 7ECWLARML A/R 453455 A1

5 AR 4 H4E, DZ+AR 4LO WA caspase-3
caspase-9 [FIEFEPELIH B FEIL(P<0.05, % 1),
2.3 CGRP Xt mitoK vy [I5E M

5 CGRP+A/R 4 %%, glibenclamide+CGRP+A/R
LWL caspase-3 \caspase-O FA TS 14 447 BH i

FFi (P<0.05) ;A HMR -1098+CGRP+A/R 410> UL 41
M H caspase -3 .caspase -9 1) B % I K BH B T+,
ZRIGH2FE L (P>0.05), 1E4h, 5-HD+CGRP+A/R
45 CGRP+A/R A LU, LA caspase 3.
caspase-9 [ RS LI HA 2 55 (P<0.05, 3 1),
2.4  H-89 Fil chelerythine % CGRP ¥ 1% mitoK p [
Al
5 CGRP+A/R 41 Lt H-89+CGRP+A/R 4.0
LA caspase-3 \caspase-9 HIEEGPE A T+ =AY
B HZEF TG TH2E T L (P>0.05), chelerythine +
CGRP+A/R 4.0 LB caspase -3 .caspase -9 il
IR B 2T (P<0.05, % 1)

3 4t it

R HTPE IR | 78 BRI o R B i /-0
FERIRRL R CGRP AT B S BRI O AR O 1 & A
WD WU BE AR, A 3 LR

S L T ) e R 22 R R AR o 1, — R
UL R TG 5 5 SRR T L4y AN T 32
iRt AR RN R R REBEFOA
9, caspase-3 SEM ALY A A TR HLO R,
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PR A R AN TR O O SR T SR
caspase -3 g% M 128 fL AT S B CGRP Xf 484 A/R
PR RO LA VE S sarcK y/mitoK yp
BAH N o caspase-9 f& FE A FLRAIH T IRIEHY
WOV FE I, ARSI caspase-O TS P AR 4L AT L)
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A/R DA VE TS mitoK e ARG o

AW EE R AE AR W00 NLgniE 34
T 25 1} caspase-3 .caspase-9 [k B I 3% 5% ; 1My
TEBAARTZ T CGRP T AR LA BLH , caspase-3
caspase-9 %5 B 0 55 ; CGRPg; 244K BH By 551 7] 33
& CGRP WX Fh il i - A 1 /E T . X R 9
CGRP ] id i 5 HARp SR S AR S 4] A/R 45100514
KDL caspase-3 caspase-9 FIIETE, $#E7~
CGRP XFULANAE A/R #0105 A B4 VEH

A5 BN ) ﬂiﬂ‘fﬁéﬁ%'bﬂﬂéﬂﬁ@ mitoK ¥
SPEBENH(DZ) , A0S mitoKae ATREAR A/R 51
15 J5 B0 LA A caspase -3 caspase -9 1 74, X
Ui TS mitoK e P ADSERCo JULAH A A/R (453457,
M R AEHAR T YER . 76 AR B fE v, 55
FFia mitoKye FTLAG EE N a4 M KL, 514
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R R AR, B8 AT 2R A% 1 FEE H A7, 4000 T 2o A4 3
%5 P %% # fL (mitochondrial permeablity transition
pore, mPTP) JT- T , i 17 0 il 240 i € 3% € 55 48 L o
TR T mPTP AR B, RIEHi
ML TR

il 1 glibenclamide +CGRP +A/R 2 .5 -HD +
CGRP+A/R 41 \HMR -1098 +CGRP +A/R 41 43 5l 5
CGRP+A/R A HH A B, (AR Sk Ky BELH A,
s sarcK yp/mitoK v T 18 38 I FH KT 5 | glibenclamide+
CGRP+A/R . LAHMEH caspase 3 caspase -9 B i
PR TR, {H HMR-1098+CGRP+A/R ZH.0 LA
Jfrf caspase -3 caspase-9 [ PE I A B 8 7+, Uik
] sarcK e TEALIA TP AR L4 FEAEH . Ak,
5-HD+CGRP+A/R .U ILAHAEL P caspase-3 \caspase-9
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CGRP 5@ 1L Ky A RAFEHXT LML AR B4 1 £
PPHERT, LA mitoK yp A4S A SCHERIME T o

ARSI EE R PR, 5 CGRP+A/R 41 4%, H-89+
CGRP+A/R 4L H caspase-3 \caspase-9 [T
T H A s m 0y B, M 7E chelerythine +
CGRP+A/R ZHH, caspase-3 . caspase-9 [ 6 4 ] BH
BT VLA PKC 38 P& 7 A v AT R A 45 5
YL AEFH , CGRP 7E BUIE mitoK e 1Y 32 #2 AT L) 9
chelerythine F87:FHIT . A A5 A& B, O WLBR LI 52
5 PKC BTG ALASG , FEBAECRTIR Y PKC RYBERR AL,
AR mitoKyw B9 TR0, A3 8RR B0 I P Y
mitoK i, f# mitoKyp X0 T A/R 35345 BV &
AR A mitoK e (9T AL AT LU
PKC, MTEMIESR RS, MOIER R 5 S i
R, LIS s 08O I ) OR AP R I EL Al L0 3%
AR G R A AL

LR LPTIR, UL MLSZ ) A/R A5, CGRP
A REIE 5 A2 AL B PKC, TS mitoK e, A
M4 T caspase-3 .caspase-9 535, HHT 4
TRIVE T S PR ANBILTR] 1 7 S 05 ] 2R G il i ik —
PN
PRI AR AR 5 h5E
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