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Study on effect of body cooling by ethanol during erdurance exercise

at hot environment

Akira Takama Hirohiko Takahashi Koya Nakagawa

Abstract

The purpose of this study is to investigate the effect of ethanol on body cooling during endurance exercise of
running on treadmill. This effect is researched from standpoint of performance, physiological parameter, perceived
sensation.

The subjects in experiment are 10 healthy male students who do regular exercise they undertook 30minutes
running on treadmill under conditions of 32°C, relative humidity 70%, wind velocity whose speed was the same as
running. For the ten minutes, each subjects ran at the rate of 80% Vozmax, Them, adjusting a speed of a treadmill
to his running, he ran as hard as possible for 20 minutes. 10 and 20 minutes respective other starting to run, the
body cooling was done by a vaporizer. The procedures of cooling were performance by (1) 60% ethanol (2) water

(3) no artificial one.

The result and summarized at followers.

1) Mean skin temperature during exercise decreased abruptly cooling by spray but the decrease of mean skin
temperature by ethanol worked were significantly than water, especially for the first few minutes. Rectal
temperature recover rapidly relatively by using ethanol compare with water, control. Volume of sweating in case
of cooling by ethanol were less significantly than water.

2) Ventilation, Oxygen, Oxygen pulse were higher level during exercise cooling by ethanol, water, relative to
control, and Heart Rate during exercise were lower by spray, especially cooling by water significantly low relative
to control (1—15min).

3) Running distant were achieved long cooling by ethanol and water presumably this high performance achieved

by decrease of physiological, psychological stress.
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Tablel Physical characteristics of the subjects.

Subjects| Age | Height | Weight | vozmax | 9fat
{years) | (cm) (hg) (mi/kg/min) (%)

A 24 1730 634 0.2 134

-] 24 189.3 626 515 17.4

c 22 175.3 67.3 56.8 107

o 2 168.0 59.3 512 120

E 2 1770 626 583 95

F 21 1765 69.7 511 13.2

[+] 21 179.5 6849 54.9 151

H 7 1735 767 533 184

1 20 1619 523 523 14

J 20 1702 685 51.8 102
Mean 208 1724 64.7 54.7 131
S. 0. 14 32 8.5 32 30
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Table2 Category scales for Rating of Perceived

Exertion and Thermal sensation and
Comfort feeling.
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Fig.1 The Time schedule of the experiments.
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EEEL LT, SRIEA 25CLLETIX 10T H 13CD
BANEEAHICETDELTWAZ &b 13CICRE
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Fig.2 Change of Arectal temperature and /mean

skin temperature during exercise.

...................
v 12 3 4§ ¢ 7T & 8 10 11 1T 13 14 18 16 AT 5 9% W
Timsdmin)

+ (con - oth P<OOS) # lwat - oth PO.08}

Fig.3 Change of Arectal temperature during recovery.
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Fig.4 Sweat volume after experiment.
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Fig.5 Ventilation volume and Oxygen intake and

Heart rate in exercise.
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