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M echanism of exercise training-induced myocar dial adaptation:
alteration of gene expression level

IEMITSU Motoyuki'?, MAEDA Seiji'?, MIYAUCHI Takashi’

Abstract

Exercise training causes physiological cardiac adaptation, which induces a beneficial effect in the
cardiovascular system, such as physiological cardiac hypertrophy, cardiac function, and cardiac energy
metabolism. These adaptations can lead to the prevention and improvement of lifestyle-related diseases,
and to reduction of risk factors in cardiovascular diseases. However, the molecular mechanism of
exercise training-induced physiological cardiac adaptation is unclear. Recent progress in molecular
biology has made it possible to investigate mechanism of adaptive regulation in cellular and molecular
levels. Several studies have shown differences in the expression levels of the genes, which affect cardiac
hypertrophy, cardiac function, and cardiac metabolism, between physiological and pathological cardiac
hypertrophy. These findings suggest that a regulating mechanism of cardiac adaptation-related gene
differs between these two types of cardiac hypertrophy. Then, it is important to explore a number of
possible genes and proteins responsible for exercise training-induced cardiac adaptation with physiological
cardiac hypertrophy. This review article summarizes exercise training-induced myocardial gene
adaptation and comparison of gene expression between exercise training-induced physiological and

cardiovascular disease-induced pathological cardiac hypertrophy.
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