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Abstract

The purpose of this study is to examine the effect of the improved cold tolerance resnlting
from cool clothing in wintér on heat tolerance in summer. Ten healthy women were divided
into two groups, cold group(C group) (n=5) and warm group(W group) (n=5). In the
previous study, C group was proved that their cold acclimatization was achieved through
wearing cool clothing from September to February of the following year, while Wgroup was
not proved because of wearing warm clothing during same period. After February, no more
clothing training was continued in two groups. To determine the heat tolerance, both groups
were exposed from a thermoneutral environment (25+17C,50+5% R.H.) to a hot environment
(3517, 50+5% R.H.) before and after clothing training, respectively September in 1994 and
July in 1995. Rectal temperature, skin temperatures, thermal sensation and comfort were
measured every 10 min., and O; uptake was measured at 10, 45, 85 min. after entering the
chamber for 5 min. Body weight was measured before and after the experiment and amount
of local sweat was measured during the 90 min long experiment.

The results are as follows: Rectal temperatures in 35C environment of C group were
increased after training when compared with before clothing, while those of W group were
not changed. But the changes of rectal temperature and heat production during 90 min in hot
environment were almost the same in two groups after training. And mean skin temperatures,
the changes of mean skin temperatures during 90 min in hot environment, total sweat amount
and local sweat amount after training were also the same in two groups. From these results,
it might be supposed that the heat loss of two groups were the same but the heat production,
especially heat production during rest in C group was higher than in Wgroup. This fact
suggests that the increase of rest heat production from cold acclimatization in winter is
maintained to summer of the following year, And mild cold acclimatization coming from
wearing cool clothing does not have a negative effect on heat tolerance.
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< ¥ 1> Physical characteristics of subjects

] Weight (kg) " Surface Area(m?
Age(yr) |Height(cm)
Sep.’94 | Feb.’95 | Jul.'95 | Sep.’94 | Feb.’95 | Jul.’05
C group 19.8 161.6 52.8 53.6 53.3 1.55 1.57 1.56
W group 19.5 159.4 l 53.2 L 53.8 52.5 1.55 1.56 1.54
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Fig. 2. Experiment procedure
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< ¥ 2> Physiological responses of two groups obtained in Sep.’94, Feb.’95 and Jul.’95 at 35 C

C group W group
Sep,’94 Feb.'95 Jul.’95 Sep.’94 Feb.’95 Jul.’95
Rectal temp(C) 37.32+.02 37.294 .03 | 37.46+.03** 37.27+.01 37.17+.03 | 37.28+.02
Head skin temp(C) 35.76+ .04 36.19+.09| 35.97+.04** 36.00%.03 36.254.04 | 36.09+ .05
Trunk skin temp('C) 35.50+ .05 36.10+ .07 | 35.57+.05 35.14% .04 35.97+.05| 35.52+.05**
Arm skin temp(C) 35.83+.04 36.10+ .07 | 35.47+ .06** 35.39+ .04 35.92+ .05 | 35.35%+.06
Hand skin gemp ('C) 36.06+ .04 36.31+.31| 35.92+.03* 35.58=+.05 36.17+.21| 35.81%+.02**
Thigh skin temp(C) 34.20+ .06 34.66+.12 | 34.37+ .07 33.56++ .05 34.44+ .07 | 34.10+.04**
Leg skin temp(C) 34.29+ .09 34.06+.15 | 34.56+ .06* 34.00+ .09 33.78+ .12 | 34.47+ .06**
Foot skin temp('C) 35.88+ .07 35.91+.09 | 36.13%.09* 35.46% .07 35.77+.07 | 36.29%.03**
Mean skin temp(C) 35.21+.02 35.56+ .07 | 35.28+.05 34.83+.03 35.40+.20 | 35.20+.03**
Core-skin 2.10£ .02 1.73+.06 2.17x .06 2.44=+ .03 1.77£ .04 2.08+ .02**
thermal gradient(C) )
Rest heat production 17.44+1.20 (19.27+1.90 15.84+ .75 | 15.12+.30
(kcal/min . kg)
Heat production at 18.00+ .59 18.60:+.78 16.06+ .43 | 15.28+ .56
35 C (kcal/min.kg)
To(ta/lhb?dy weight loss| 64.94+4.21 64.50+9.42 174.934+7.19 75.93+8.52 61.50+8.22 179.92+3.64
g/hr
Local sweat amount 0.12+.01 0.11+.01 0.13+.03 0.14+ .03 0.15+.01 0.18+ .04
(mg/hr)
Thermal sensation 1.85+.09 1.87+.13 1.34+.08%* 1.93+.11 2.20+ .14 1.65+ .11
Comfort 2.40+ .10 2.45+ .12 2.69+.13 2.48+ .15 2.33+ .14 2,90+ 13*

Values are M+SE. Rest heat production(kcal/min.kg) is the response obtained at 25 C.
Rest heat production and Heat production at 35 'C were measured in Feb. and Jul.95.

**p<0.05

**p< (.01, as compared with Sep.’94 in each group
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