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Influences of the Temperature of Drinking Water
on Thermoregulatory Responses During Exercise

Ken-ichi NIWA *

Abstract

To study the effect of the temperature of drinking water on thermoregulatory re-
sponses during exercise, quantitative analysis was made for heat production, heat losses
through convection, conduction and evaporation, and heat storage during exercise at
constant intensity. Subjects drank water of various temperatures(1,16,37C) during ex-
ercise.

Heat production and heat storage were constant regardless of water temperature.
Evaporative heat loss increased with increase in water temperature, and direct cooling
effect increased with decrease in water temperature.

These results indicate that water supply during exercise supresses rise in body
temperature, and this effect is independent of water temperature. But the mechanism of
the suppression differs depending on water temperature : that is, when cool water was
taken its direct cooling effect was dominant, and when warm water was taken increase
in evaporative heat loss contributes more for the suppression of body temperature rise.
The effectiveness of water drinking during exercise in a hot environment was thus sug-
gested.
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Fig. 1. Changes in rectal temperature during one hour exercise in one
subjects. ——: Without drinking, with drinking every 10 min of three

different water temperature (

Arrows indicate times when water was drank. Ta 36C, R. H. 40%

Table 1. Measured values during last period of one hour exercise at four
conditions and their change during the period.

With drinking water

Control 1T 16C 37°C
(ml/min) 1,134+66 1,117+107 1,155462 1,178446
Tre () 38.30+0.12 37.87+0.06™**  37.91+0.24%**  37.94+0.15%**
Ts () 35.2140.42 34.8440.38* 34.6940.52* 34.8240.28*
Th (c) 37.68+0.15 37.154+0.05* 37.254+0.20%* 37.314+0.11%*
(ml/hr) 980+110 9504120 1,146 £130 1,3204+150%*
(ml/hr) 564 +25 550+18 584 +22 620+ 28%*
HR (beats/min) 12049 106412 108413 112412

Voz : Oxygen intake, Tre : Rectal temperature, Ts : Mean skin temperature
Tb : Mean body temperature, m,, : Sweat rate, HR : Heart rate

Mgy I Effective sweat rate

Significant levels : *p<0.05, **p<0.01, **p<<0.001
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Table 2. Heat production and heat loss during one hour exercise at four conditions.

H E R+C S

Control 170+£13 214416 —67+£13 2315
With drinking (1 C) 167 +20 209+17 —49+ 9 7H5**
With drinking (16C) 174+18 222%10 —56%12 g+3**
With drinking (37°C) 179+18 234+15* —64+12 945**
H : Heat production E : Evaporative heat loss
R=£C : Radiative and convective heat loss S : Body heat storage
W/m?, Significant levels : *p<0.05, *p<0.01 (Mean=*SD)
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