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[ Abstract] Objective To observe the effects of hypothermia ischemia-reperfusion on atrial
electrical stability in isolated rat hearts, so as to explore the role of electrical stability in atrial arrhythmia in-
duced by hypothermia ischemia-reperfusion. Methods Sixteen Langendorff isolated rat heart perfusion
models were successfully established and randomly divided into control group ( group C) and ischemia-
reperfusion group (group IR), 8 in each group. In group C, the heart was balanced perfusion with K-H so-
lution at 37 °C for 120 min. In group IR, the heart was balanced perfusion with K~H solution at 37 °C for
30 min and then stopped, and cardiac arrest was induced for 60 min with the injection of Thomas solution
(20 ml/kg) at 4 C while the heart was protected in a low temperature Thomas solution at 4 “C around it.
Perfusion of Thomas solution at 4 C (10 ml/kg) was performed again at 30 min of cardiac arrest and the
heart was resuscitated by the reperfusion of K-H solution at 37 °C for 30 min at 60 min of cardiac arrest. The
90% repolarization duration of monophasic action potential( MAPD,,, ) was recorded at balanced perfusion for
30 min (T,) , balanced perfusion for 105 min in group C/reperfusion for 15 min in group IR (T,) and bal-
anced perfusion for 120 min in group C/reperfusion for 30 min in group IR (T, ). The right atrial effective
refractory period (ERP) , the ratio of ERP to MAPDy ( ERP/MAPD,, ), the maximum pacing cycle length
that can induce atrial fibrillation ( AF-PCL,

T,. The occurrence of atrial arrhythmias such as atrial premature beats, atrial tachycardia and atrial fibrilla-

) and the induction rate of atrial fibrillation were recorded at

‘max

tion were recorded after balanced perfusion for 90 min in group C/immediate reperfusion in group IR.
Results Compared with T,, MAPD,, was significantly prolonged in group IR at T, and T,(P < 0.05).
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MAPD,, in group IR was significantly longer than that in group C at T,and T,(P < 0.05). At T,, the ERP
and AF-PCL__ in group IR were significantly higher than those in group C(P < 0.05), the ERP/MAPD,,
was significantly smaller than that in group C(P < 0.05), and the induction rate of atrial fibrillation was

significantly higher than that in group C (P < 0. 05) .After balanced perfusion for 90 min in group C/imme-

diate reperfusion in group IR, the incidence of atrial arrhythmia in group IR was significantly higher than

that in group C (P < 0.05). Conclusion Hypothermic ischemia-reperfusion decreases the electrical stabil-

ity of atrial myocardium by increasing the atrial 90% repolarization duration of monophasic action potential,

effective refractory period and maximum pacing cycle length that can induce atrial fibrillation, and reducing

the ratio of effective refractory period to 90% repolarization duration of monophasic action potential, thus in-

creasing the risk of atrial arrhythmia.
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