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BODY COOLING EFFECTS OF IMMERSION IN HIGH-CONCENTRATION
ARTIFICIAL CARBONIC ACID WATER

Yuuki TANAKA, Kanae FUJIMORI, Hisaho NAGANO, Akihiro TAIMURA

Abstract

This study examines the body cooling effects of immersion in high-concentration artificial carbonic acid water.
The subjects’ core (tympanic) temperature was increased by a pedaling ergometer. They then immersed their
lower legs in carbonic acid water or tap water. The decrease in tympanic temperature was observed. The tympanic
temperature significantly decreased more during immersion in stirred 25 / 30°C CO, water than in tap water. The
results suggest that immersing the lower legs in stirred 25 / 30°C carbonic acid water can suppress skin vascular
constriction and reduce core temperature elevated by heat stress / exercise more effectively than stirred tap water of
the same water temperature.
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Fig. 1 Experimental protocol
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Fig. 2 Skin blood flow relative to resting value for the last 5 minutes
during immersion of the left lower leg.
All values are expressed as means * standard deviation.
* Significant difference (P < 0.05) between tap water and CO, water.
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Fig. 3 The change of tympanic temperature before and after immersion.
All values are expressed as means * standard deviation.
*Significant difference (P < 0.05) between tap water and CO, water.
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Fig. 4 Thermal sensation of the left lower leg at the 12th minute after immersion started.

All values are expressed as means * standard deviation.

Thermal sensation scale (0: Extremely cold, 1: Very cold, 2: Cold, 3: Cool, 4: Normal, 5: Warm, 6: Hot, 7: Very hot, 8: Extremely hot)
*Significant difference (P < 0.05) between tap water and CO, water.
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Fig. 5 Thermal comfort of the left lower leg at the 12th minute after immersion started.
All values are expressed as means *+ standard deviation.
Thermal comfort scale (1: Comfortable, 3: Normal, 5: Uncomfortable)
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