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EFFECTS OF TWO REPOLARIZATION CURRENTS ON HYSTERESIS IN ELECTRICAL RESTITUTION 
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Objective To investigate effects of Ikr and IkATP on hysteresis in restitution of action potential duration (APD) when diastolic intervals (DI) change sequentially.  
Background Restitution characterizes relationship between DIs and subsequent APDs. Theoretical link between DI and APD is used to predict evolution of a disturbance from steady state to either a stable or unstable activation leading to arrhythmia. This process, necessarily, predicts changes in APD based on sequential changes in DI. Contemporary characterizations of restitution, however, do not employ sequentially changing DI. We observed that when DIs change sequentially and in an oscillatory pattern, restitution exhibits hysteresis. Hysteresis provides a quantitative measure of memory and theoretically dampens activation disturbance. 
Methods Microelectrode measurements were made from endocardial tissue from right ventricles from four swine. We used E-4031 to block Ikr and Pinacidil to activate IkATP. Hysteresis loop thickness and overall tilt were quantified. Results and 
Conclusions Blocking Ikr increased APD as expected and increased overall tilt and absolute value of loop thickness as shown in figure 1. Loop thickness, normalized by baseline APD, did not change. Activating IkATP decreased APD as expected and decreased loop thickness and overall tilt. Our results provide an insight into the role of these repolarization currents in hysteresis and thus on memory in electrical restitution.  Supported by the American Heart Association.

