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Electrophysiology and Pathology of Atria in a Canine Heart Failure Model---Implications for Mechanisms of Atrial Fibrillation (III)
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Atrial fibrillation; Atrial remodeling; Gap junction; Heart failure
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Atrial fibrillation and heart failure are two very common cardiovascular disorders. Clinical and experimental studies have
demonstrated that atrial dilatation with atrial fibrosis or apoptosis is considered as the structural changes of heart failure to develop
atrial fibrillation. In addition, previous studies have demonstrated that atrial remodeling, including cellular, structural and electrical
remodeling, may be responsible for the initiation and maintenance of atrial fibrillation. However, the voltage changes of atrial
substrate in heart failure have not been defined. On the other hand, the distribution, size and amount of gas junctions (consist of
connexin 40 and 43) in the cardiomyocytes may influence the electrical conduction properties of atria. Previous studies also
demonstrated that gap junctional remodeling may play an important role of atrial remodeling and the maintenance of atrial
fibrillation. However, the atrial gap junctional remodeling in heart failure remains unclear. Therefore, the first step of our study was
to investigate the immunohistopathological characteristics of different conduting substrates. Methods : Under the guidance of
noncontact mapping system, 12 adult normal and HF dogs received electric stimulation from different sites in different coupling
intervals. AF was induced from multiple pacing sites and the duration of induced AF was determined. After noncontact mapping, 8
to 10 pieces of atrial tissues were sampled from different sites of RA for analysis of gap junctions, including connexin43 (Cx43) and
40 (Cx40). Results : In the electrophysiological properties, the 12 HF dogs had similar properties to the 12 control dogs in four
different atrial sites. However, the HF dogs had a higher AF inducibility and longer duration of AF paroxysms than normal dogs. In
the light microscopy, the average thickness of RAmyocardial layers were similar in both HF and control dogs. In the
immunoconfocal studies, the coefficient of variation (COV, standard deviation /' mean X100%) of the total areas and numbers of
immunolabeled Cx43 and Cx40 dots from at least 5 different views of each piece of tissue were determined. In HF dogs, the COV of
total areas and numbers of Cx43 were significantly higher compared to normal dogs. InWestern blot protein analysis, the total Cx43
protein levels were reduced in HF dogs than in control dogs, while the total Cx40 levels remained similar in both groups.
Conclusions: HF dogs had heterogeneous expression and down regulation of gap junction protein in the RA, which might relate to
the heterogeneous conduction properties and contribute to the maintenance of AF.



