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Abstract

Rationale

Increases in VDT work and smartphone use increase the incidence of muscle fatigue, such as lower back pain,
shoulder stiffness, and asthenopia. Thermotherapy is frequently used to recover from muscle fatigue. It is
supposed to improve blood flow and to induce neurological relaxation. However, whether hyperthermia directly

affects the physiology of muscle cells is not elucidated.

Objectives
To investigate the direct effect of thermotherapy on muscle tissue, I examined the effect of hyperthermia on
energy metabolism and Ca ion movement of cultured C2C12, myoblast cells isolated from mouse skeletal

muscle tissue.

Methods and results

Cell culture at 42 °C induced heat shock protein 70 (HSP70) in C2C12 indicates that hyperthermia affected
directly on the muscle cells and caused stress response. Hyperthermia augmented aerobic metabolism in
mitochondria and decreased lactate production by anaerobic metabolism in the cytosol. Ca ion uptake to the

endoplasmic reticulum by ATP dependent Ca pump was also promoted by hyperthermia.

Conclusions
These results indicate that hyperthermia improves the efficiency of energy metabolism and Ca ion movement
of muscle cells directly and promotes muscle relaxation. Therefore, thermotherapy is supposed to improve

muscle fatigue through the improvement of energy metabolism and Ca ion handling of muscle tissue.
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