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Molecular mechanism of exercise training-induced adaptation of heart and
artery in the old of age

Motoyuki Iemitsu
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Habitual exercise improves aging-related decline of myocardial and arterial functions, and it results in
the prevention of cardiovascular diseases. However, the underlying molecular mechanisms improving myocar-
dial and arterial functions by exercise training are unclear. Several studies using hearts and arteries of
aged rat with endurance training demonstrated as follow; (1) alteration of a -myosin heavy chain and sarco-
plasmic reticulum Ca®'-ATPase genes via thyroid hormone receptor signaling-mediated transcriptional regula-
tion participates in exercise training-induced improvement of cardiac function, (2) alteration of fatty acid
metabolic enzyme genes via peroxisome proliferator-activated receptor- a signaling-mediated transcriptional
regulation contributes to exercise training-induced improvement of cardiac fatty acid metabolic capacity, (3)
alteration of vascular endothelial growth factor angiogenic signaling cascade affects exercise training-in-
duced improvement of cardiac angiogenesis and (4) alterations of endothelial nitric oxide synthase and
endothelin-1 are related to exercise training-induced improvement of endothelial function. Thus, exercise
training for older induced improvement of age-related downregulation of molecular system (regulation of
gene and protein expression) in the heart and artery, that improve aging-related decline of cardiac and arte-

rial functions through exercise training-stimulated molecular system.

Key words: aging, exercise training, heart, endothelial function



