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DIFFERENCES IN BODY COOLING ACCORDING TO THE PARTS IMMERSED IN
HIGH-CONCENTRATION ARTIFICIAL CARBONIC ACID WATER BATHING

Yuuki TANAKA, Hisaho NAGANO, Akihiro TAIMURA

Abstract

The purpose of this study is to examine differences in body cooling according to the parts immersed in

high-concentration artificial carbonic acid water.

The subjects’ core (tympanic) temperature was increased by a pedal ergometer. They then immersed
their hands or hands and forearms in stirred 25C carbonic acid water. The decrease in tympanic

temperature was observed.

There was no significant difference in the decrease in tympanic temperature between the two condi-

tions.

The results suggest that immersing the hands in carbonic acid water might reduce core temperature

elevated by exercise heat production/environmental heat stress to the same extent as immersing the

forearms.
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i i T%ET zf T ? 55 58 (min)
Rest Exercise Immersion Recove
50 % VO2 max Hands / Hands and forearms Y
5 min 20 min (3 min) 20 min 10 min

Continuous measurement : Skin blood flow, Tympanic temperature, Skin temperature, Heart rate

l - Thermal sensation and thermal comfort

Fig. 1 Experiment protocol

Subjects were asked to rest on an exercise bike for 5 minutes and then pedal for 20
minutes, then continued pedaling for 1 minute to cool down. After this time, the subjects
sat on a chair, and immersed forearms or hands in CO, water at 25°C for 20 minutes. After
immersion, subjects removed their immersion parts from the bathtub and rested for 10

minutes.
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Fig. 2 Skin blood flow of left hand (A, B) and forearm (C, D), H: Hand immersion, HF: Hand and forearm

immersion.

Time-course of skin blood flow of left hand (A) and forearm (C) during the experiment.
Skin blood flow relative to the resting value for the last 5 minutes during immersion.
There was no significant difference between conditions.

All values are expressed as mean * standard deviation.
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Fig. 3 Tympanic temperature, H: Hand immersion, HF: Hand and forearm immersion.
Time-course of tympanic temperature during the experiment (A). Changes in
tympanic temperature from before immersion (B). There was no significant

difference between conditions.
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