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High-Functioning Avian Cardiomyocytes Using Strategies Different from Mammals:
Toward Proposing Innovative Heart Failure Treatments
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The contraction and relaxation of cardiomyocytes are regulated by
intracellular Ca2+ concentration. In mammalian cardiomyocytes, a special membrane structure known as
the T-tubule exists, enabling rapid changes in Ca2+ concentration. On the other hand, birds lack
T-tubules; however, they maintain high heart rates, suggesting that birds achieve rapid changes in
Ca2+ concentration through mechanisms different from those of mammals. In this study, we compared
the changes in Ca2+ concentration in cardiomyocytes between birds (quails) and mammals (rats). The
results revealed that quail cardiomyocytes have a higher Ca2+ removal capacity than rat
cardiomyocytes. Specifically, they achieved efficient Ca2+ concentration changes by enhancing the
Ca2+ uptake ability into the sarcoplasmic reticulum, the intracellular Ca2+ store.
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