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Nitric Oxide Mediates Cardioprotective Effects of Morphine Postconditioning
in Myocardial Ischemia-reperfusion

WANG Zhi', ZHAO Hui-juan®, JIN Dong-mei’, CHE Yue-juan',
LI Yu-juan', WANG Fei', PENG Shu-ling'*
(1. Department of Anesthesiology, The Second Affiliated Hospital, Sun Yat-sen University, Guangzhou 510120, China;
2. Department of Operation Room, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China;
3. Department of Rehabilitation, The Second Affiliated Hospital, Sun Yat-sen University, Guangzhou 510120, China)

Abstract: [Objective] To investigate the cardioprotective effect of morphine postconditioning on ischemic reperfused rat heart
and to test the hypothesis that phosphorylation of eNOS by morphine may participate in the cardioprotective effect of morphine after
myocardial ischemia and reperfusion. [ Methods] Rats subjected to 45 min of myocardial ischemia followed by 120 min of
reperfusion were assigned to the following groups: sham-operated (S group), ischemia-reperfusion (I/R group), morphine
postconditioning + I/R (M group), morphine postconditioning + [-NAME + I/R (L + M group). Infarct size was assessed by
triphenyltetrazolium chloride staining. Akt phosphorylation expression was assessed by immunoblotting.  The nitric oxide
concentrations in cardiac tissue were quantified by a chemiluminescence detector. Statistical analysis was performed using SPSS
12.0 for Windows software. The statistical significance was determined by analysis of variance followed by the Student-Newman-
Keuls test. [Results] Morphine postconditioning reduced infarct size compared with that in the I/R group; 32 + 2.8 % versus
49 + 2.9 % (P <0.01). eNOS phosphorylation expression increased after morphine postconditioning. Morphine postconditioning

also resulted in marked increase in NO content. The cardioprotective effects and increased NO production of morphine
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postconditioning were significantly inhibited by L-NAME. However, pretreatment with L-NAME could not inhibit the phosphorylation

of eNOS in morphine-treated rats. [Conclusion] Morphine postconditioning can reduce ischemia-reperfusion injuries in rat heart by

increasing the phosphorylation of eNOS and the NO production.

Key words: myocardial reperfusion injury; postconditioning; morphine; nitric oxide
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Table 1 Systematic hemodynamics

(x£57)

Group  n HR/min™ MAP/mmHg RPP/(10* min~'-mmHg)
Baseline  20-min CAO  2-h CAR  Baseline 20-min CAO  2-h CAR  Baseline 20-min CAO 2-h CAR
I/R 9 336+ 10 325+ 13 309+15 125=+9 113+8 90 + 9V 38+3 331 26 + 4V
M 9 318+ 11 309+9 297+13  115%6 106 +2 91 +6" 333 353 24 +3Y
L+M 9 325+7 311+10 297 + 11 121 +8 112+ 6 91 +9Y 40+2 341 27 +5Y

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

CAR: 2 hours after coronary artery reperfusion. 1) Compared with baseline values, P < 0.05
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Fig.1 Effect of morphine postconditioning on infarct size
in myocardial ischemia-reperfusion injury
Bar graphs showing the ratio of area at risk to left ventricular
mass (AR/LV, A) and infarct size as percentage of the area at risk
(IA/AR, B). 1) Compared with I/R group, P < 0.01, 2) Compared
with the L + M group, P < 0.01

Group S I/R M L+M ku
Phospho-eNOS = —— 140
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Fig.2 Representative Western blot analysis of
phosphorylation of eNOS and total eNOS
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Fig.3 Effect of morphine postconditioning on the
expression of phosphorylation eNOS
Histograms depicting the relative density of phospho-eNOS in
each experimental group. Values in the graphs are expressed as fold
changes over the sham group and are presented as % +s;. 1) compared

with the I/R group, P < 0.05
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Table 2 The content of NO in myocardial tissue

(% £55)

Group n NOx
S 5 2.02 £ 0.17
I/R 5 1.42 + 0.12Y
M 5 2.68 + 0.2412
L+M 5 1.32 £ 0.139%

F 13.53

P 0.000

Values are X *s;; n, number of rats. Rats were subjected
to 45 minutes of ischemia before 2 hours of reperfusion. 1) Compared
with Sham group, P < 0.05; 2) Compared with I/R group, P < 0.01;
3) Compared with M group, P < 0.05
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