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Anti-apoptotic Effect of Morphine Postconditioning on Myocardial Ischemia-Reperfusion
Injury and Its Anti-oxidative Stress Mechanism

WANG Zhi', ZHAO Hui-juan?, PENG Jun', CHE Yue-juan',
LI Yu-juan', ZENG Jing-xian', PENG Shu-ling'*
(1. Department of Anesthesiology, The Second Affiliated Hospital ;
2. Department of Operation Room, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080 China)

Abstract. [Objective] To investigate the anti-apoptotic effect of morphine postconditioning on myocardial ischemia-reperfusion
injury and its relationship to the oxidative stress. [Methods] Forty-five rais were randomly separated into 3 groups: sham-operated
(S group), ischemia-reperfusion (I/R group), morphine postconditioning + I/R (M group). Cardiac myocyte apoptosis was
determined quantitatively by terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL) methods. The
amount of malondialdehyde (MDA) and the activity of superoxide dismutase (SOD) and caspase-3 in myocardium were measured
at the end of the reperfusion period. [Results] A significant number of TUNEL positive cells [(18.0 + 1.1)% ] were observed in
myocardial tissue from hearts subjected to 45 min of myocardial ischemia follmjved by 120 min of reperfusion. Administration of
m?)rphine exerted a significant anti-apoptotic effect, as evidenced by reduced TUNEL-positive staining [ (10.8 + 1.2)%, P < 0.01
versus I/R]. Compared with the I/R group, treatment with morphine inhibited the rise in MDA and increased SOD activity in the
myocardial tissue (P < 0.01). Caspase-3 activity was increased in the myocardial tissue after ischemia-reperfusion injury compared
with that in sham-operation group (P < 0.01). Treatment with morphine reduced this elevation compared with the I/R group (P <
0.01). [Conclusion] Morphine postconditioning can significantly reduce ischemia/reperfusion-induced cardiomyocyte apoptosis via
mediating oxidative stress in rats.
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Table 1 Systemic hemodynamics (xts)
Growp  n HR (min™) MAP(mmHg) RPP(x10°* mmHg/min)
Baseline  20-min CAO  2-h CAR  Baseline 20-min CAO 2-h CAR  Baseline 20-min CAO 2-h CAR
S 9 3206 332+ 10 3309 120+ 7 117+ 6 126 £ 6 40+ 4 37+3 38 +2
/R 9 336 10 325+13 309 + 15 125+9 1138 90 + 99 38+3 331 26 + 49
M 9 318 £ 11 309+9 297 £ 13 115+6 106 +2 91 £ 6Y 333 353 24 39

HR, heart rate; MAP, mean arterial pressure; RPP, rate-pressure product; 20-min CAO, 20 min after coronary artery occlusion; 2-h CAR,

2 h after coronary artery reperfusion. 1) Compared with baseline values, P <0.05.
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Table 2 Caspase-3 activity after ischemia-reperfusion

(x£s)
Group n Caspase-3 activity
5 6 1000
/R 6 377+ 7Y
M 6 229 £ 92
F 75.114
P 0.000

Rats were subjected to 45 min of ischemia before 2 h of
reperfusion; 1) Compared with Sham group P<0.01; 2) Compared
with I/R group P<0.01.
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Fig.1 Myocardial apoptotic nuclei were detected by TUNEL staining

Apoptotic nuclei were detected by TUNEL staining (green, %200). A: sham-operated group; B: ischemia-reperfusion group; C: morphine

postconditioning group. Total nuclei were labeled with DAPI (blue, x200); D: sham-operated group; E: ischemia-reperfusion group; I': morphine

postconditioning group.
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Fig.2 Effect of morphine postconditioning on apoptosis

in myocardial ischemia-reperfusion injury
1) Compared with sham group P<0.01; 2) Compared with the
1I/R group P<0.01; Error bar: standard deviation
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Fig.3 Effect of morphine postconditioning on MDA and

SOD in myocardial ischemia-reperfusion injury

1) Compared with I/R group, P < 0.01; Error bar; standard

deviation
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