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Intracellular Calcium and Cardiac Muscle Contraction
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In diseased hearts, wall stress increases due to dilation of the left ventricle. This increase in wall stress

aggravates the regional difference in contractile strength around impaired muscle, which is widely distributed

throughout diseased hearts. Regional differences in contractile strength may cause paradoxical stretching and

shortening of the impaired muscle by contractions of the neighboring more viable muscle, thereby inducing non-

uniform muscle contraction within the hearts. In this review, I first describe the effect of muscle stretch on

contractile strength and further describe its physiological role, that is, Frank-Starling’s law. I then describe the

roles of intracellular Ca**, Ca®* sparks, and Ca’* waves in cardiac muscle contraction and occurrence of arrhyth-

mias. Finally, I describe that the presence of non-uniformity of muscle contraction may explain, at least in part,

why life-threatening arrhythmias are prone to occur in diseased hearts. I hope that these basic studies for oc-

currence of arrhythmias could lead to the prevention and treatment of arrhythmias in the near future.
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