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immobilization of skeletal muscle increases mTORC1 signaling and LAT1 expression
both at stretched and shortened positions but only increases protein synthesis
at stretched position

Murakami, Taro
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We investigate whether a decrease in amino acid requirement in the muscle by

immobilization with casting would inactivate the mammalian target of rapamycine complex 1 (mTORC1)
signaling and decrease the leucine transporter (LAT1) expression. Both the mTORC1 signaling and the
expression of LAT1 are activated in both immobilized muscles at shortened and stretched positions,
even the extents are larger in the latter. However, muscle protein synthesis at fasted-state is only

increased in a stretched muscle but not in a shortened muscle. Branched chain amino acids
administration increases muscle protein synthesis in both shortened and stretched muscles.These
findings suggest that the activation of mTORC1 signaling and induction of leucine transporter in the

immobilized muscle at shortened position could not contribute to the protein synthesis. A decrease
in atrophy in immobilized muscle at stretched position would due to be an increase in protein
synthesis during preabsorptive state.
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Fig. 1. BCAA induces protein synthesis of casted
qastrocnemius muscle at shortened position.
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