In silico assessment of antiarrhythmic effects of drug ranolazine on electrical activity In human ventricular myocardium
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|ntr0dUCti0n Ranolazine is an antianginal compound without significant hemodynamic fluctuations (e.g bradycardia or hypotension), approved by the US Food and Drug Administration (FDA). Although several experimental studies have

shown a potent antiarrhythmic effect of ranolazine against cardiac (atrial and ventricular) arrhythmias, the potential antiarrhythmic effects of ranolazine need to be investigated in humans. The objective was to determine the antiarrnythmic effects

of ranolazine on the human ventricular electrophysiology and to describe the ionic mechanisms of these effects. For this purpose, a combination of ranolazine with class Ill antiarrhythmic drugs (dofetilide and d,1-sotalol) is used to examine the
effects of inhibition of I, on top of I, block.

MEthOdS The impact of dose/concentration relationship of drugs on ventricular arrhythmias biomarkers (i.e. APD, AAPD) was demonstrated. We obtained AAPD values (AAPD = APD with ionic current inhibition (Table 1,2 and 3) — APD

placebo (under control conditions)) from simulation models using experimental values from [1,2]. We used the Cardiac Safety Simulator (CSS V2.0, Simcyp, Sheffield) to evaluate the cardiac electrophysiological effects of ranolazine and its
Interaction with two class Ill antiarrhythmic drugs. Simulations were performed in O'Hara-Rudy dynamic (ORd) [3] human ventricular model by using data presented In Table 4, in order to test the potent late sodium (I, ) blocking actions of

ranolazine on suppressing arrnythmias induced by dofetilide and d,1-sotalol at different concentration.

Table 1. IC;, and concentration values ranolazine on ion channels in vitro
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antiarrhythmic properties of ranolazine which may be utilized for suppressing ventricular arrhythmias.
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