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MECHANISMS OF ATRIAL FIBRILLATION IN CONGESTIVE HEART FAILURE (Invited Lecture)
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Underlying mechanisms of atrial fibrillation are multiple and complex.  Recently, significant advances have been made in our understanding of the underlying mechanisms for the initiation and perpetuation of atrial fibrillation.  Differences in electrophysiologic, morphologic, and histological characteristics between the pacing-induced atrial fibrillation model and atrial fibrillation model in the setting of congestive heart failure have been observed.  Noticeably, a significant reduction in atrial effective refractoriness and loss of rate-dependent changes of refractoriness have been consistently observed in the pacing-induced atrial fibrillation model while minimum change of atrial refractoriness but significant interstitial fibrosis have been observed in the congestive heart failure model for atrial fibrillation.  In addition to the characteristics briefly summarized above, the bioenergetic properties of the atrial myocardium under congestive heart failure conditions have not been evaluated.  Recently, we undertook investigations of atrial bioenergetics with the hypothesis that membrane excitability is highly energy dependent, disruption of energetic homeostasis in the atrial myocardium may contribute to the propensity of atrial fibrillation in congestive heart failure.  In this brief review lecture, I will summarize our recent observation from the canine congestive heart failure model which demonstrated significant atrial dilatation, contractile dysfunction, fibrosis, and pervasive bioenergetic deficits in the heart failure dogs as compared to the normal controls.  Propensity for inducible, sustained atrial fibrillation was correlated to atrial enlargement and bioenergetic deficits.  Preliminary results from the responses following Omapatrilat treatment to the congestive heart failure dogs will be reviewed.
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