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Variations in the systemic coordination of human cold adaptability and effects
of exercise habits

Wakabayashi, Hitoshi
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This study aimed to comprehensively examine the physiological variation
observed in human thermoregulatory function in cold environments from the perspective of systemic
cooperation, and to examine the effects of cold exposure and exercise habits on the adaptation of
thermoregulatory function. The thermoregulatory response was evaluated mainly through a mild cold
exposure test in a climatic chamber. The results of this study showed that individuals with higher
brown adipose tissue activity had higher non-shivering thermogenesis and also delayed the onset of
shivering when the environmental temperature was lowered. These results suggested a mutually
complementary functional coordination between non-shivering thermogenesis by brown fat and shivering

thermogenesis by skeletal muscle, which is an interesting finding for explaining human body
temperature regulation from the perspective of systemic coordination.
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