A Mathematical Model of Action Potential in the Rat
Atrial Cells

Na Zhao?, Qince Li%, Yimei Du3, Kuanguan Wang?!, Henggui Zhang'?

1School of Computer Science and Technology, Harbin Institute of
Technology, Harbin, China

2School of Physics and Astronomy, University of Manchester, Man-
chester, UK

3Union Hospital, Tongji Medical College, Huazhong University of Sci-
ence and Technology, Wuhan, China

Aim: Atrial fibrillation (AF) is a common cardiac arrhythmia associated
with cardiac morbidity and mortality. Though several computational models
have been developed to investigate mechanisms of atrial fibrillation in many
species, there is no such model for adult rat atrial cells. In order to investigate
the mechanisms of AF in rats, a biophysically detailed computational model
of action potentials in rat atrial cell is presented in this study.

Methods: A mathematical model of the action potential of the rat atrial
cells was developed based on experimental data from rat right atrial cells.
Conductance of l, lkur, Ikr, Iks, Ik1 as well as the time constant of Iy, activa-
tion (ts) were modified to fit I-V curve of potassium current. Conductance,
voltage dependent activation and inactivation of Ica. were modified to fit I-V,
activation and inactivation curves of lca. current. I-V, activation and inactiva-
tion curves of Ina current were fitted similarly.

Results: The simulation results demonstrate that I-V, activation and inac-
tivation curves of calcium, sodium and potassium currents are consistent with
experimental data from the rat atrial cells. The action potential from the com-
putational model are comparable to the action potential recorded from rat
atrial cells. The resting membrane potential, action potential amplitude and
APDs are -67.4 mV, 85.7 mV and 18 ms, respectively.

Conclusion: This study, for the first time, developed a computational
model of action potentials of adult rat atrial cells. The model can be used to
further explore pathological mechanisms of atrial fibrillation.



