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Relationship of caspase-3 activity and cardiac function in rat cardiomyocytes after
myocardial reperfusion injury

XU Qiang, SI Liang-yi, ZHANG Hong ( Department of Gerontology, Southwest Hospital, Third Military Medical University
Chongging 400038 , China)

Abstract: Objective To investigate the correlation between caspase-3 and lelt ventricular function at dif-
ferent phases after ischemia-reperfusion. Methods Totally 36 wistar rats were randomly divided into Sham op-
eration group and ischemia-reperfusion (IR ) group. The rat ischemic cardiac region of IR group was taken after
1, 3,6, 12 and 24-hour reperfusion followed to 30-minute ischemia and detected for the activity fragment of
caspase-3 P20, the activity of caspase-3 | myocardial apoptosis index, left ventricular function ( LVF) and crea-
tine kinase-MB (CK-MB) respectively. Results ~With reperfusion time prolonging, the activity fragment of
caspase-3 P20 increased, the activity of caspase-3, myocardial apoptosis index, left ventricular function and
CK-MB all changed. The activity fragment of caspase-3 P20 and CK-MB peaked at 6 h, and the activity of
caspase-3 and myocardial apoptosis index at 12 h, and then maintained platform; LVSP and =+ dp/dt,,. ir
creased while LVEDP decreased gradually with the reperfusion time prolonging. All indexes mentioned above of
IR group had statistical significance as compared with that of Sham operation group( P <0.05,P <0.01). Con-
clusion The activation of caspase-3 may be one of the mechanism of heart function descent resulting from myo-
cardial apoptosis after myocardial ischemia-reperfusion.
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Tab 1 Changes of caspase-3 P20 activity fragment, caspase-3 ac-
tivity, AI, and CK-MB in different groups(n =6, x +s)
Groups caspase-3 P20 caspase-3 activity (L) Al % ) CK-MB activaty ( U/L)
Sham 1 0.19 £0.06 1.12+£0.43 2.0+0.4
IR1h 1.50 0.43 +£0.08 * 7.45+2.43 ° 6.5+1.47°
IR3 h 5.67 0.64 £0.12* 12.52 £4.71**  25.2 £4.5°
IR 6 h 7.80 0.86 0. 14" 23.75+£6.26*" 52.5+9.3"*
IR12 h 5.70 1.34 £0.27 ** 34.83+£9.35*  42.9:8.4"
IR24 h 6.57 1.26 £0.23 ** 33.78+£9.36°"  35.5+£7.4"

*; P<0.05, *x; P<0.01, vs Sham group

1; Sham; 2: IR1 h; 3: IR3 h;4; IR6 h; 5: IR12h; 6: IR24 h
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Fig 1 caspase-3 p20 in the myocardial tissue after reperfusion

by Western blotting
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Tab 2 Changes of LVSP, LVEDP, +dp/dt,,, after myocardial
ischemia-reperfusion(n =6, x +s)

Groups LVSP( kPa) LVEDP(kPa)  +dp/diy,, (mmHg/s) = dp/di g, ( mmHg/s)

Sham 17.87+1.73  0.08 £0.01 6911 £591 4248 £243

IR1h 15.2£1.07" 0.51 £0.07* 5911 470 3253 +£343°
IR3bh 13.87+1.06" 0.72+0.11* 5818+440"* 2871 £342*
IR6h 13.33£1.06" 1.06+0.14*  5306+290" 2470 £422*
IRI1Zh 12,1+ 1.15* 1.40+0.24* 4 505 +637 ** 1 843 £362**
IR24 h 11.47 £0.84* 1,57 +0.44* 3 898 +701 ** 1 473 £571 **

# 3 P<0.05, #%: P<0.01, vs Sham group

3 i

i8] T e A R 2 ) A B S 0 e — o R P A
MRy B EFE T, B R AEA AT IR R
THAMAR LB &4, Caspase3 BTk
Al R T S P — e T 1 2, [ R R T
ARG R o YR TS S B |l R A
RRMPERIEVE T 2R E 1R, 2 — R 3 A Ak 5 R
AETEHE 4 M A LA TG % B i IR X AFAE Y caspase-3
B L) caspase 7RIS o MG IS Y caspase-3 n[ %
IR T,

ARSI 7R AE AR R B UL Bk P 3 T S0
LAY caspase-3 P20 {514 F Wi F0 caspase-3 % 44 (1) 14
T, AR Ak e A5 Gk i X0 JUL AR S 08 T A k2,
caspase-3 P20 %14 by DBy & K 18 06 B 00 JIL 40 i o 1
caspase-3 175 5 U6 55 0o JIL 20 MO0 4 [), B2 00
Ji caspase-3 WG , W1 J5 caspase-3 il 41 JL /I 4 (i 40
T AR PR 1 DNA. (58 A 7 (o7 5k ot DX JUL &40 L % A= 0
Too UEAAVEH K BU AT LLGE a2 300 ] caspase-3 {8015 U
/A L 1 5 0 O A PR S R0 1 AL TR A
T 0 A T s A e i, o UL 00 080 T ) 7 e
S T RE Ak P A A 1) 57 0 JUL 40 o8] 1 A
M2, OIIREG AN TR, 42 7 20 M O T 0T ke i P
TEJS O RE 7 A T2 (9 52 ), 40 i 08 1 0] fB 38 i in &

EP T P e e A e AL A AU R AP A A ) e A R P AL T

e PR A0 20 UL 2 O 40 M AR WA T
INREEAL . A7 BIFE W AT LAE o 00 ) o JUL A0 J 7
WD SO VR SE S 1 A BV [ S e A2
il T L0 PR T LA A o, R K LAY 2
i, BT 388 85 0o E S AL P BB 61 . LU, caspase-3
b RIS 1 U TR R e B A QT
IHRE , A0 T 1% 25/ ke 36 SR PR 488 03 ) 2 A
I RE AR IR T 4 2 AT AT A caspase-3
RS U2 40 LR 0 o RE T ke R A A 4 B R
FLL D RE R R A TRIFTE <

L5 LA , caspase-3 JCI Jek O JUL ook 100 798 7 464 5
Jor o JULA M 9 7 O SRR R R BIL I 2 — o ke PR
FEVE FP Al caspase-3 JHOIG A4 BF 78 204 O ke I 14398 1
A48 475 110 B B A3 2 A ) SE B ARI ) ik

S SOk :

[1] Black 8 C, Huang J (), Rezaiefar P, et al. Co-localization of the cyste-
ine protease caspase-3 with apoptotic myocytes after in vivo myocardial
ischemia and reperfusinn in the rat[ J|. J Mol Cell Cardiol, 1998, 30
(4): 733 -742.

[2] Cardier ] E, Erickson Miller C L. Fas ( CD95)- and tumor necrosis
factor-mediated apoptosis in liver endothelial cells: role of caspase-3
and the p38 MAPK[J]. Microvasc Res, 2002, 63(1); 10 -18.

'3] Majno G, Joris 1. Apoptosis, oncosis , and necrosis. An overview of cell
death[ J1. Am J Pathol, 1995, 146(1); 3 - 15.

‘4] Higuchi M, Aggarwal B B, Yeh E T. Activation of CPP32-like prote-
ase in tumor necrosis factor-induced apoptosis is dependent on mito-
chondrial function[ J]. J Clin Invest, 1997, 99(7) . 1751 - 1758,

[5] Hatip Al Khatib 1, Iwasaki K, Chung E H, et al. Inhibition of poly
( ADP-ribose ) polymerase and caspase-3, bul not caspase-1, prevents
apoptosis and improves spatial memory of rats with twice-repeated cere-
bral ischemial J|. Life Sei, 2004, 75(16) ; 1967 —1978.

[6] KMge, v K,FER, % A0 A A A G ISR O
WA M Bem [ 0], 5 =9 B A atoidft, 2004, 26(14) ; 1255 -
1257.

[7] Ryugo M, Sawa Y, Ono M, et al. Myocardial protective effect of hu-
man recombinant hepatocyte growth factor for prolonged heart graft pres-
ervation in rats[ ] ], Transplantation, 2004, 78 (8); 1153 —1158.

(%4 EHE)
SR K K Sl i s S Fale Kug K o S 2 B S e gt K e Sl 2 S g o)



