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Abstract :

Exercise combined with dietary factors may have significant effects on the suppression of body
fat accumulation. We hypothesized that combining amino acid mixtures containing alanine, arginine,
and phenylalanine (AAM) combined with exercise (EX) can significantly induce beige adipocyte
(brown-like adipocyte) formation, whereas administration of AAM or EX alone would not.
Administration of AAM (1 g/kg body weight, daily) combined with EX (The condition of EX did not
significantly induce beige adipocyte formation in mice.) for 4 weeks significantly induced formation
of beige adipocytes in inguinal white adipose tissue in mice, although AAM or EX alone did not.
Metabolomic analysis showed that plasma 2-oxoglutarate, fumarate, malate and lactate
concentration was significantly elevated in the EX + AAM group relative to the EX group. These
findings demonstrate the unique effect of AAM combined with EX for inducing beige adipocyte
formation, which may be associated with the suggested lactate-mediated pathway. Appropriate
mixtures of amino acids could be used as a dietary supplement before EX and contributed to

increasing energy expenditure.
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