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Molecular mechanism in exercise training-induced improvement of fatty

acid energy metabolism in the aged myocardial and skeletal muscles

Motoyuki Iemitsu'’, Seiji Maeda'?, Takeshi Otsuki’, Takashi Miyauchi®

Abstract

Exercise training improves aging-induced decrease of oxidative metabolic capacity in
mitochondria of the heart and skeletal muscle. However, the mechanisms underlying improving
oxidative metabolic capacity in the myocardial and skeletal muscles by exercise training are unclear.
Peroxisome proliferator-activated receptor (PPAR)-a and peroxisome proliferator-activated receptor

y coactivator-1a. (PGC-1a), transcriptional activators, regulate many genes of oxidative metabolic

enzymes in mitochondria. We investigated whether aging-induced alteration in PPAR-o. and PGC-
la protein levels in the heart and skeletal muscle is improved by exercise training. We used hearts
and epitrochlearis muscles of sedentary aged rat (23-month old) and swim-trained aged rat (23-month
old, swimming training for 8-week, 5days/wk, 90min/day). The activity of 3-hydroxyacyl CoA
dehydrogenase and cytochrome oxidase, which are key enzymes of energy metabolic capacity, in
the heart and epitrochlearis muscles were higher in the trained-aged rats than the sedentary-aged
rats. PPAR-o and PGC-10o protein levels in the heart and epitrochlearis muscles were higher in the
trained-aged rats than the sedentary-aged rats. These findings suggest that exercise training may
improve aging-induced downregulation in molecular system through PPAR~o. and PGC-1a proteins
in the myocardial and skeletal muscles.
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Table 1. Myocardial and epitrochlearis muscle metabolic enzyme activities in Control-aged and Trained-aged rats

Energy metabolic enzyme activity

HAD COX
(umol/min/g tissue) (umol/min/g tissue)

Heart

Sedentary-aged 39+ 1 0.3 £ 0.1

Trained-aged 60 * 4% 0.6 £ 0.1*%
Epitrochlearis muscle

Sedentary-aged 6% 1 0.1 £0.1

Trained-aged 11 £ 2% 02 %= 0.1*%

Values are mean = SE.

HAD, 3-hydroxyacyl CoA dehydrogenase; COX, cytochrome oxidase; Sedentary-aged,
23-month-old sedentary-aged rats; Trained-aged, 23-month-old swimming-trained (8 weeks) rats.
Significantly different vs. Sedentary-aged rats, * P<0.05.
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