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= Abstract =

In 5 wet-suited subjects, changes in body temperature, heat ex-
changes and thermal insulations were studied at rest and during exer-
cise in water of 13C. The subjects wore neoprene gloves and boots in
one series and exposed their hands and feet to water in the other
series of experiments.

In the subjects resting in water, the gloves and boots did not affect
the level of rectal temperature but increased the mean skin tempera-
ture slightly, reducing the core-to-skin temperature gradient. However,
the total thermal insulation of the subject was reduced significantly and
consequently the rate of skin heat loss was increased by wearing
gloves and boots. The metabolic response of the subject appeared to
be significantly augmented by wearing gloves and boots.

In exercising subjects the level of body temperature and the thermo-
regulatory variables were not apparently changed by wearing gloves
and boots.

These results indicated that in wet-suited subjects resting in cold wa-
ter, exposure of hands and feet increases peripheral insulation and
consequently effectively reduces heat loss to water. Such an effect of
peripheral cooling is lost during exercise by hypermia to skeletal mus-
cles in the limbs.
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Table 1. Physical Characteristics of the Subjects

Age (yr) Ht (cm) BW (kg) BSA (') SFT (mm)*
Lee KM 23 173.5 63.6 1.754 3.175
Leem YS 25 172.2 64.1 1.759 0.955
Yoon YM 23 173.0 68.3 1.813 5.128
Song YC 23 161.0 64.8 1.683 5.783
Kim YK 31 176.5 60. 6 1.749 1.947
Mean 25 171.2 64.3 1.752 3.398
S.E. 15 2.7 1.2 0.021 0.917

*SFT : mean subcutaneous fat thickness
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Fig. 1. Time course of rectal temperature, T,. {top), mean skin temperature, Tgx (middle),
and metabolism, M (bottom), in wet-suited subjects during 2-hr immersion in 13°C water.
Solid line represent data with gloves and boots; Dashed line without gloves and boots.
Each point and vertical bar represents the mean+SE of 5 subjects.
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Fig. 2. Correlation between change of rectal
temperature (A Tre=final T,-initial T,,) and exer-
cise intensity in 5 wet-suited subjects with (Solid
symbols and line) and without (open symbols and
dashed line) wearing gloves and boots in 13°C
water. The exercise intensity was expressed as
metabolic rate. Symbol + represent mean+SE
at rest, exercise [ and exercise II.
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Fig. 3. Overall and body insulation (I, and
lhody) at rest, exercise I and exercise I, is plotted
for all 5 wet-suited subjects with and without
wearing gloves and boots in 13°C water as a
function of exercise intensity. Symbols and lines
as in Fig. 2.
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Table 2. Body Temperatures, Metabolic Rate, Skin Heat L.oss and Thermal Insulations During

90-120 min Immersion in Water of 13°C

Gloves & Boots Rest Exercise [ Exercise II
Tre with 36.40+0.13 36.447+0.18 37.28+0.06
() without 36.25+0.05 36.6510.25 37.14%0.21
Tk with 26.630.3 27.4+0.5 29.4+0.5
() without 25.6%0.3* 27.410.5 27.7+1.1
M with 76.014.9 129.846.4 204.2%4.7
(kcal/m’ -h) without 69.2+5.1* 122.2+£5.3 227.1%7.9*%
Hsk with 87.9+3.9 130.9%+6.2 188.31+6.3
(kcal/nt’ -h) without 71.4+2 4% 119.943.8 207.416.7
Ltotal with 0.272+0.012 0.185%0.010 0.131£0.005
(C /keal/nf *h) wi thout 0.330£0.014* 0.199+0.005 0.11710.004
Ibody with 0.112+0.004 0.071=%0.007 0.0424:0.003
(C /kcal/nf *h) without 0. 1501+0.004* 0.076+0.004 0.045-0.005

Data represents the mean &= SE of 5 wet-suited subjects.

% Significantly different (p<<0.05 in paired t-test) from the value with gloves and boots on.

Table 3. Local Skin Temperatures of Wet- Suited Subjects during the Final 30 min of 2 hr
Immersion in 13°C water

Skin site Gloves & Boots Rest Exercise [ Exercise I

Chest with 31.06+1.07 30. 15%£1.00 31.62+1.25

without 29.97+1.22 31.55+1.07 30.56+2.18

Back with 31.461+0.37 30.09240.74 31.10%+1.16

without 31.54%0.26 31.49+0.82 30.24+1.65

Upper Arm with 23.35+0.67 24.731£0.92 26.427+0.43

without 23.6240.29 26.21+0.41 28.08+1.76

Thigh with 28.0310.46 29.91+0.45 31.76+0.53

without 27.16+0.37 29.99+£0.36 31.61%0.56

Forearm with 26.5810.86 27.01+0.38 29.4010.56

without 25.01%0.74%* 27.6310.46 28.95%+0.75

Calt with 25.79+0.69 28.96+0.77 31.54+0.31
without 25.44+0.65 28.31+1.31 26.56+1.93*

Hand with 18.53+0.82 17.90%1.03 18.86+1.86
without 13.30+0.07* 13.39£0.04* 13.92+0.36*

Foot with 17.39+0.39 18.45+1.07 24.18%+1.23
without 13.06£0.10* 13.39+0.15* 14, 13£0.36*

Values represent mean &= SE of 5 subjects. The average metabolic rate was 73 kcal/nf -h at rest,

126 keal/ m' - h during exercise level 1 and 216 keal/mf +h during exercise level 2.

% Significantly different (p<0.05 in paired t-test) from the value with gloves and boots on.
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