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Figure 1. Schematic drawings of the effects of allered plasma
potassium lon concentration on human ECG.
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Figure 2 . Simulations of action potential, ionic currents, and intracellular Ca® concentration
before and after elevation of external K* from 4 mEq/L1to 8 mEqg/L.
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Figure 3 . Comparison of simulated action potential configurations and ionic currents before
and after exposure to high K*.
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Figure 4 . Effects of elevated external K* on electrical and mechanical activities of bullfrog
heart mounted on a Yagi-type perfusion apparatus. Upper trace shows the ECG
recorded using extraceliular silver wire electrodes and the lower trace contractions
recorded using a force-transducer attached to the apex.
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Figure 5 . Effects of elavated external K* concentration on monophasic action potentials
recorded using a suction electrode and contractions of a bullfrog heart.
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An educational simulator reproducing the effects of altered extracellular potassium
concentration on action potential configurations of a ventricular myocyte.

Tatsuto Kiyosue  Rie Amamoto

< Abstract >

We developed a program for Windows personal computers which reproduces the effects of altered external
potassium concentration ([ K* Jo) on membrane ionic currents and action potential configurations of a ventricular
myocyte. The program was written using Delphi ver6.0} (Borland Co.) incorporating 8 voltage-gated ionic
channels, 2 active and 3 passive transporters. The program cffectively reproduced the effect of altered
[ K* lo on resting membrane potentials and the rate of action potential repolarization via modifications of
the inwardly rectifying potassium current (Ix:). Cares were taken to be used by the students undergoing
animal practices examining the effects of altered [ K" Jo on electrical activitics of the hearts.

keywords:  computer simulation / cardiac action potential / electrocardiogram / hyperkalemia /
hypokalemia




