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= Abstract =

In 5 wet-suited subjects, changes in body temperature and heat ex-
changes were studied at rest and during exercise in water of 17°C The
subjects were protective gloves and boots in one series and none of
these 1n the other in order to evaluate the effect of selective cooling of
hands and feet on the response of the thermoregulatory systems.

When the subjects were resting in water the rectal and mean skin
temperature changes, the metabolic heat production, the overall body in-
sulation and the heat loss through the skin were not apparently altered
by protecting hands and feet. However, during exercise in water, the
mean skin temperature was maintained at 2~3C higher level and the
rectal temperature at a similar (during light exercise) or slightly(1 5C)
lower (duning heavy exercise) levels with the protection than those with-
out the protection. Although the core to skin temperature gradient was
lower in the former than in the latter situation the rate of skin heat loss
appeared to be similar due to the overall insulation of the body was
lower in the former than 1n the latter The steady-state local skin temper-
ature at trunk and extremities during exercise was significantly higher
with the protection of hands and feet than those without the protection,
the difference being increasingly greater at more distal parts of extremi-
ties.

These results indicate that in wet suit divers working in cold water (of
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approximately 17°C) the protection of hands and feet by wearing gloves

and boots induces less intensive vasoconstriction (hence lower thermal

msulation) at the peripheral tissues, especially at the limbs. As a con-

sequence, the protection of hands and feet is ineffective i reducing body

heat loss. However, it may be particularly significant in maintaining the

skin temperature high for the subject’s comfort and also in preventing

hyperthermia which may be induced during very high levels of exercises.
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Table 1. Physical Characteristics of the Subjects.
Age Height Weight BSA * SFT **
Name .
(yr) (cm) (kg) (o) (mm)
Hong SW 35 170 63.5 1.736 3.88
Choi JK 33 171.5 76 1.886 5.41
Lee KM 23 173 62 1.741 4,07
Kwak CT 23 166 60 1. 666 2.89
Yoon YM 23 173.5 66 1.791 3.92
Mean 27.4 170.8 65.5 1.764 4.03
SE +27 +1.3 +2.8 +0.036 +0.40

* . DuBois Body Surface Area = 0.007184 XHt°™ X Wt04%
% % . Subcutaneous Fat Thickness estimated according to Allen et.al.”
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Fig. 1. Changes in temperature,
M(bottom), in wet-suited subjects during 2 hr immer-
sion in 17°C water. Solid lines represent data with
gloves and boots; Dashed lines without gloves and
boots. Each pomt and vertical bar represents the

mean+S.E. of 5 subjects
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Fig. 2. Average rectal temperature, Tg(top), and the
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0] 100 200

ME TABOLIC RATE (Keal/Eshr)

150

mean skin temperature, Ts(bottom), of wet-suited sub-
jects with(solid line) and without{dashed line) wear-
ing gloves and boots, during the final 30 min of 2 hr
immersion in 17°C water, plotted as a function of
exercise 1intensity. The exercise intensity. was - ex-
pressed as metabolic rate. Values are mean£S.E. of

5 subjects.
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suited subjects as a function of exercise intensity.

Data represent the mean+SE. of 5 subjects.
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Fig. 5. Steady-state local skin temperatures in wet-
suited subjects with(solid line) and without(dashed
line) weanng gloves and boots as a function of exer-

cise intensity in 17C water.
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Table 2. Steady-state local skin temperatures of wet-suited sujects ‘during immersion in 17°C water.

Gloves and Boots Rest Exercise 1 Exercise 2
With 31.6+0.3 32.2+0.9 34.84£0.4
Chest Without 31.540.3 30.540.5* 34,1407
With 3L9+0.5 30.5+ 15 34603
Back Without 32.240.3 3.3+0.8 34.440.8
With 25.8+0.5 28.740.7 3L.840.7
Upper Arm Without 25.2 40,6 26.4+0.8* 28.74+0.6*
Thigh With 28.1+0.4 30.8+0.6 33.4+0.3
Without 28.0+0.4 29.9+0.3 33.0 40,7
With 2.5+ 0,6 29.1+0.6 30.8 +0.9
Forearm Without 26.2 40,8 26.1+0.6* 28.2+1.1"
cut With 27.4-+0.8 30.7 0.7 32.040,9
Without 2.8 +0.8 25.2+0.8* 29.34+17*
o With 18.2+0.3 21.9+1.7 2%6.3+17
Without 17.2 40,02 * 17.240.1" 17.7+0.1*
Foot With 21.0+0.7 22.24+0.6 24.2+1.0
Without 7.1+01°* 17.4+0.2* 17.9+0.3"*

Values represent mean &= S.E. of 5 subjects. The average metabolic rate was 60 kcal/nf -hr at rest,

118 keal/nt -hr during exercise level 1 and 205 kecal/m -hr during exercise level 2.

¥ [ Singnificantly different {p{0.05) from the corresponding value with gloves and boots.
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