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Effects of Water Temperature on Body Temperature, Cutaneous Blood
Flow, Sweat Rate and Subjective Sensation in Artificial Carbon Dioxide
Rich-Water Bathing (1000 ppm) in Humans
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Abstract. In seven healthy males, the effects of whole body bathing with artificial CO,-rich water of a high con-
centration of 1000 ppm on tympanic temperature (Tty), cutaneous blood flow (CBF), local sweat rate and
thermal sensation were examined at different water temperatures. Each subject was immersed in CO_-rich
water at a temperature of 34, 37 and 39°C up to the level of the nipples for 20 min. As a control study, bathing
in fresh water was carried out under the same conditions. CBF in the immersed forearm skin was higher dur-
ing CO; bathing compared with fresh water bathing, and the CBF value averaged for the last 10 min of CO,
bathing was 0.22 + 0.01 V, 0.32 £+ 0.01 V and 0.66 + 0.01 V for 34, 37 and 39°C, respectively. At 34°C, Tty was
significantly lower during CO, bathing than in fresh water bathing. At 37°C, Tty was not altered by CO;
bathing and the Tty level was not different between CO; bathing and fresh water bathing. At 39°C, however,
Tty rose rapidly, but the rise of Tty occurred later and thus the mean level of Tty was lower in CO, bathing
than in fresh water bathing. At 34 and 37°C, sweating did not occur, but at 39°C profuse sweating appeared
both during CO, bathing and during fresh water bathing, although the sweat rate was lower during CO;
bathing than during fresh water bathing. At 34°C, despite the lower Tty during CO, bathing compared with
fresh water bathing, the subjects reported a “slightly warm” sensation during CO, bathing, whereas they
reported “neutral” sensation during fresh water bathing. At 39°C, the subjects reported “warm” to “hot” sensa-
tion, with no difference between CO, and fresh water bathing. These results suggest that CO, bathing with hot
water secures a greater vasodilatation effect in the immersed skin with a smaller elevation of core temperature,
when compared with fresh water bathing at the same water temperature.
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