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Nutritional substrates and microRNA interference for promoting mitochondria
biogenesis in skeletal muscle
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This study was to investigate 1) whether nutritional substrates enhance
mitochondrial functions via genetic suppression mechanisms by microRNAs and 2) the possibility to
maximize the induction of mitochondrial biogenesis through externally controlling miRNAs. We have
developed a new sugar-amino acid mixture solution, and its administration induced mitochondrial
biogenesis and increased mitochondrial membrane potential (a marker of mitochondrial activity) in
C2C12 myotubes. In addition, leucine, a component of the sugar-amino acid mixture solution, had the
ability to induce mitochondrial biogenesis via cooperatively downregulation of miR-494 and miR-696
in myotubes. Furthermore, we also suggested that leucine might stimulate mitochondrial biogenesis

through independently of these miRNAs.
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