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Effect of 3-Hydroxy-3-Methyl-Glutaryl-Coenzyme a (HMG-CoA) Reductase Inhibitor, Statins on the Electrophysiological
Characteristics and Arrhythmogneic Activity of Pulmonary Vein and Atrial Cardiomyocytes
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Atrial fibrillation is the most common cardiac arrhythmia seen in clinical practice and induce cardiac dysfunction and stroke.
Although several antiarrhythmic drugs have been used in treating and preventing atrial fibrillation, drugs with little adverse effects
effectively to prevent atrial fibrillation. Recent studies have shown that use of 3-hydroxy-3-methyl-glutaryl-coenzyme A (HMG-CoA)
reductase inhibitor, statins reduce the occurrences of atrial fibrillation clinically. However, knowledge about the electrophysiological
effects of statins on cardiomyocytes and the mechanisms of anti- fibrillation were limited and it is not clear whether different statins
may have different cardiac effects. Pulmonary veins (PVs) were known to be important sources of ectopic beats with the initiation of
paroxysmal atrial fibrillation. Our previous have found that PVs have cardiomyocytes with distinct electrophysiological
characteristics and arrhythmogenic activities. Long-term rapid atrial pacing and inflammatory cytokine increased PV arrhythmogneic
activity. In contrast, nitric oxide was found to decrease PV arrhythmogenic activity with the reduction of atrial fibrillation. Because
statins increases nitric oxide bioavailability and has anti-infllammation effects, it is possible that the statins may inhibit atrial
fibrillation through the decrease of PV arrhythmogenic activity. Therefore, the purposes of the present study are to investigate the
effects of statins on the arrhythmogenic activity of PV cardiomyocytes. Methods: Conventional microelectrodes were used to record
the action potential (AP) and contractility in isolated rabbit PV tissue specimens before and after the administration of simvastatin
(0.1, 1 .mu.M). L-NAME (100 .mu.M)was administrated in the presence of simvastatin (1 .mu.M). Results: Simvastatin (1 .mu.M, but
not 0.1 .mu.M) decrease the PV firing rates from 1.7+-0.1 to 1.5+-0.1 Hz at one hour and achieve steady state firing rates of 1.4+-0.1
Hz at 2 hour. This effect is reversed after the administration of L-NAME (100 .mu.M, inhibitor of nitric oxide production). Moreover,
simvastatin (1 .mu.M) mildly prolonged the action potential duration from 88+-7 ms to 93+-7 ms (n=5). Conclusion We demonstrated
the simvastatin may decrease the PV arrhythmogenesis through the production of nitric oxide. These results may underlie the
anti-arrhythmic potential of statin and result in the decrease of atrial fibrillation.



