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Male/female differences in cardiac electrophysiology have long been noted,
but only in recent years has there been an increased awareness and appreciation
of the influence of a patients sex on presentation of various cardiac arrhythmias.
Women have higher resting heart rates than do men, but a longer rate-corrected
QT (QTc) interval. However, young boys and girls have similar QTc. Many
drugs associated with acquired long QT syndrome have a greater risk of induc-
ing torsades de pointes (TdP) arrhythmia in women than in men. The aim of
this study was to investigate the risk of proarrhythmia by dofetilide in gender
and age based differences using action potential duration (APD) and dispersion
of repolarization (DOR). Left ventricular epicardial, midmyocardial and endo-
cardial action potentials were simulated using a modified Luo Rudy model.
Sex, age and regional differences in current densities and voltage dependent
parameters for ICaL, IKr, IKs, and Ito were incorporated into the model. A
model of dofetilide was developed and included into a ventricular cell model.
Dofetilide concentrations used were 30 and 100 nM. DOR was defined as the
delay in final repolarization between shortest and longest action potential. Re-
sults shown that in all cell types, adult female cells had longer action potentials
and a higher susceptibility to early afterdepolarizations (EAD) than adult male
cells under control and drug induced conditions. On the other hand, young
male cells had longer action potentials and higher susceptibility to EADs than
young female cells under drug induced conditions. In conclusion, this study
has demonstrated that gender and age based differences in ionic currents and
drug induced action of dofetilide might explain in part the higher susceptibility
of EADs and prevalence of TdP in adult females and the higher risk of cardiac
events in males than females during childhood.


