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Cardiac electrical alternans is a period-2 dynamical behavior with alternating long and short action potential durations

(APD) that often precedes dangerous arrhythmias associated with cardiac arrest. Despite the importance of alternans,

many current ordinary differential equations models of cardiac electrophysiology do not produce alternans, thereby limiting

the use of models to study the mechanisms that underlie this conditions. Because delay differential equations (DDEs)

commonly induce complex dynamics in other systems, we investigate whether incorporating DDEs can lead to alternans

development in cardiac models. We use the Fox et al. canine ventricular action potential model, which produces

alternans as published. After suppressing the alternans in the original model, we restore alternans by introducing DDEs

and quantitatively compare the DDE-induced alternans with the alternans present in the original model. We analyze the

gating variables of the model to study the effects of implementing DDEs and to determine how alternans is restored, and

we discuss the mathematical and physiological implications of our findings. In the future, we aim to extend our approach

to induce alternans in models that do not naturally produce such dynamics. (Received August 10, 2015)
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