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Effect of Tumor Necrosis Factor-x on the Electrophysiological Characteristics and Arrhythmogenic Activity of Pulmonary Vein
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Background: Tumor necrosis factor- ? \ (TNF-alpha), a proinflammatory cytokine, has been implicated in the pathogenesis of

i TFE]E[ cardiovascular diseases and cardiac arrhythmia. Pulmonary veins (PVs) were known to initiate paroxysmal atrial fibrillation. It is

known that inflammation plays an important role in the genesis of atrial fibrillation. Therefore, it is possible that TNF-alpha may
increase the PV arrhythmogenic activity to induce atrial fibrillation. The purpose of this study is to investigate the effects of



TNF-alpha on PV electrophysiological characteristics, membrane currents and intracellular calcium. Methods: Whole-cell patch
clamp were used to investigate the action potentials and ionic currents in isolated rabbit PV single cardiomyocytes with and without
(control) incubation of 25 ng/ml TNF-alpha (6~ 12 hours). The intracellular calcium was measured through the indo 1 fluorimetric
ratio technique in both groups. Results: There were similar spontaneous beating rates (1.9 .plmin. 0.3 Hz versus 1.8 .plmin. 0.3 Hz)
between control (n=30) and TNF-alpha group (n=19). However, PV cardiomyocytes with TNF-alpha had larger amplitudes of delayed
afterdepolarization than control cardiomyocytes (5.2 .plmin.1.6 vs. 1.7 .plmin. 0.6 mV, P<0.05). TNF- ? \ group has smaller L-type
calcium currents, but has larger transient outward potassium, transient inward, and Na+ - Ca2+ exchanger than control group.
TNF-alpha group has smaller intracellular calcium transient, smaller intracellular systolic calcium and longer decay potion of calcium
transient (Tau). Conclusions: This study demonstrated that TNF-alpha increases PV arrhythmogenic activity, which may account for
the genesis of inflammation related atrial fibrillation.



