The comparison of the properties and role in cardiac action potential of the atrial and ventricular transient outward potassium current
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Introduction. Atrial fibrillation (AF) is a common and severe arrhythmia, which largely affects the quality of life. State of the art treatment of AF still relies heavily on pharmacological modalities. During development of new antiarrhythmic drugs for treating AF, dog AF models are used. 
Aims. Therefore, the aim of present study is to investigate and compare the properties the transient outward (Ito), in isolated ventricular (VM) and atrial myocytes (AM) obtained from normal dogs.
Methods. Transmembrane ionic currents were recorded using the whole-cell configuration of the patch-clamp technique in single AM and VM isolated from dog hearts. Experiments were carried out at 37°C.
Results. A large Ito current was observed in dog AM in comparison with that of observed in VM. The current amplitude was 15,2±1,1pA/pF at 50 mV. The inactivation phase of the current was best fitted by two exponentials (f: 11,2±1,2 ms, Ampf: 10,4 ±0,84 pA; f 116,1±8,2 ms, Amps: 3,7±0,5 pA/pF; n=10, test potential: 50 mV). The slow time constant of Ito inactivation found to be much slower compared to that measured in dog VM (14.2± 1,16 ms at 50 mV, n=12). The Ito current during the action potential plateau phase was measured as chromanol 293B (CRO, Ito blocker at high concentration) sensitive current in AM using an atrial action potential waveform for the command potential. It was found that Ito carries much larger outward current in the plateau phase of the atrial AP than that found in ventricular cells. The effects of Ito blockade on the AP repolarization were also investigated in dog AM by the standard microelectrode technique. The current was inhibited by application of 100 µM CRO. The drug increased the plateau potential but failed to lengthen the AP in atrial preparations. Application of another Ito blocker (4 mM 4-aminopyridine) resulted in similar outcome. However, the amplitude and kinetics of the slow phase of Ito inactivation implied a substantial Ito current during the plateau phase of the atrial AP, blockade of the current did not lengthen the AP in dog atrial muscle.
Discussion. Due to its slow inactivation kinetics the atrial Ito current may contribute to late repolarization in AM to a greater extent than has been shown in VM. Supported by grants from NKFIH, HUN-REN and University of Szeged.
