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ABSTRACT Objective: To investigate the mechanism of dynorphin, an endogenous kappa opioid receptor (K -OR) agonist in
postconditioning (Postcon). Methods: Sprague Dawley (SD) rats (n=6) underwent a 30-min left anterior descending occlusion followed

by 2h of reperfusion with or without a Postcon stimulus. The selective K -OR antagonist nor-binaltorphimine (Nor-BNI) was admini-

o

stered i.v. 5 min before reperfusion. Infarct size was determined by triphenyltetrazolium chloride staining. Blood plasma of creatine

kinase (CK) and lactate dehydrogenase (LDH) and myocardial caspase-3 activity were analyzed by spectrophotometrically. Myocardial

apoptosis was analyzed by detection of TUNEL. Immunoreactive dynorphin in blood serum and myocardium was measured by an

antigen-competitive ELISA. Results: Infarction size, caspase-3 activity, apoptotic index, CK and LDH were significantly higher in

ischemic/reperfusion (I/R) group than that in vehicle group (P<0.01). Postcon reduced infarction size, caspase-3 activity, apoptotic index,

CK and LDH (P<0.01 vs. /R). Dynorphin content significantly increased after Postcon (P<0.01). All indexes described above were

abolished by Nor-BNI, with the exception of dynorphin content. Conclusion: Cardiac protection and anti-apoptotic effect of Postcon is

mediated by activation of K -OR. Effect of Postcon is mediated, at least partially, by enhanced dynorphin expression.
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Fig. 1 Schematic illustration depicting the experimental protocol.
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I = ischemia; R = reperfusion; I/R = ischemia/reperfusion; Postcon =

Postconditioning; BNI = nor-binaltorphimine.
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Table 1 Hemodynamic variables during the course of the experiment (n = 6, mean + SD).
Baseline 25 min Ischemia 2 h Reperfusion
Heart MAB +LVdP/d -LVdP Heart +LVdP/ -LVdP/ Heart MAB +LVdP/dt -LVdP/dt
Group  Rate P bve tmax /dtmax Rate MABP - LVP dtmax  dtmax Rate max max
(mmH (mmH  (mmH (mmH
(beats (mmH (mmHg/ (mmH (beats/ (mmHg/ (mmHg (beats (mmH (mmHg/ (mmHg/
/min) 2) g s) g/s) min) & & s) /s) /min) 2) g s) s)
Vehicle 343+ 125+ 138+ 4540% 3990 351+ 122+ 133+ 4426+ 3860+ 347+ 118+ 128+ 4387+ 3748+
16 10 12 258 + 246 20 9 12 286 235 15 8 17 224 214
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I/R = ischemia/reperfusion; Postcon = postconditioning; BNI = nor-Binaltorphimine; HR = heart rate; MABP = mean arterial blood

pressure; LVP = left ventricular pressure; +LVdp/dtmax = maximum rate rise in left ventricular pressure; ?LVdp/dtmax = maximal fall in

left ventricular pressure. P<0.05 vs. Vehicle (*), vs. baseline (#) and vs. 25 min ischemia (§). P<0.01 vs. Vehicle (**), vs. Baseline (##)

and vs. 25 min ischemia ($$).
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Fig. 3 Effects of postconditioning and K opioid receptor antagonist on plasma creatine kinase (CK) (A) and lactate dehydrogenase (LDH) (B) in
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postconditioning; BNI = nor-binaltorphimine.
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Fig.4A Effect of postconditioning on cardiomyocyte apoptosis.

Representative apoptotic staining from six experiments.
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Fig. 4B Effect of postconditioning on cardiomyocyte apoptosis. Bar chart
shows the percentage of apoptotic cells as assessed by TUNEL staining in
each group (n=6 in each group). Values are the mean + SD. P<0.01 vs.
vehicle (**), vs. /R (##) and vs. postconditioning ($$ ). /R =

ischemia/reperfusion; Postcon = postconditioning; BNI = nor-binaltorphi-
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Fig. 6 Effect of postconditioning on the plasma dynorphin was analyzed by
an enzyme linked immunosorbent assay (ELISA) technique (n=6 in each
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Fig. 7 Effect of postconditioning on the ventricular myocardial dynorphin
was analyzed by an enzyme linked immunosorbent assay (ELISA)

technique (n=6 in each group). Values are the mean + SD. P<0.01 vs.
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