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Effects of Exercise Training Intensities.on
Cold-induced Thermogenesis in Rats

Osamu KASHIMURA, Yasunori YANAGIDAIRA, Akio SAKAI Michiko TAKEOKA and Gou UEDA
Department of Environmental Physiology, Shinshu University School of Medicine

Abstract | This study was undertaken to investigate the influence of training intensity (running speed) on
exposure to cold, known to be involved with the endurance training, such as the metabolisms, thermal
responses, and amuont of brown adipose tissue. The distance of running run by rats each day was constant
for the two trained, heavily and lightly}, but the treadmill speeds were varied.

After 9 weeks, the total weight and the lipid content of the brown adipose tissue in the heavily trained
group decreased, compared with the control, but free-fatty dry matter content did not show significant
differences between the control and the two trained groups. Among all rats exposed to 5C and -5C, the
trained groups exhited significantly higher oxygen consumption than the control, and the oxygen consump-
tion in the heavily trained group was especially higher at 5C. There was no significant difference in the
meatabolic response to noradrenaline between the two trained groups. After the cold exposure tested at -
5C for 3 hours, the blood glucose cocentration of the heavily trained group was smaller than those of the
control, cold-acclimated and lightly trained groups, and the plasma free-acids concentration of heavily
trained was greater than those of the cold-acclimated and lightly trained groups. These results suggested
that the thermogenesis to cold was altered greatly by the intensity of endurance training.
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Relationships between colonic temperature

increment and blood glucose concentration
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