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ABSTRACT

To investigate the effects of clothing on thermoregulation, we analyzed the differences
in temperature response between perfusing a tube-lined suits (PTLS) and fencing

uniforms (FUT) during exercise in a hot environment, and determined an optimal
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perfused water temperature in PTLS. Seven male subjects performed three session of 20-
min cycle exercise at light intensity (250W/m?) in a room maintained at 28 C (wet-
bulb globe temperature, WBGT). Esophageal (T,,) and mean skin temperature (Tg),
heart rate (HR), cardiac output (Q), oxygen uptake (Vo,), thermal sensation
(TS), and dehydration tDEH) were measured under four conditions, with two sets of
clothing, FUT and PTLS perfused water at 14 (PT14), 20 (PT20), and 26
(PT26) C. The T, during exercise was significantly (p<0.01) higher in FUT than in
other conditions. However, there was no significant difference in T, between PT14, 20,
and 26. The T significantly (p<0.01) rose in FUT, and fell in PT14 ~ 26 according to
the falling water temperature perfused in PTLS. The HR, TS and DEH were significantly
(p<0.01) higher in FUT than in other conditions, and also significantly (p<0.01)
higher in PT26 than in PT14 and 20 while these values were similar between PT14 and
20. The Q and Voz during exercise showed no significant difference between the four
conditions. These results show that perfusing water at 20 ‘C in PTLS was the most
effective in cooling body temperature during light exercise in a hot environment. Thus,
PTLS would be useful for athletes to prevent heat disorders during sports activities in
heat.
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1. 1 #HERE

BERABTTRL L. HREICIEROE
BxTaSAL, AEEFLLTERICHI 2K
L7, BEBRE DGRBS R | 174 £ 2cm,
K& : 65.7 +2.7kg, HREHEM : 1.79 £ 0.03m?,
HREHE . 109+ 1.2% THh 5. hEREMEIL
Fujimoto and Watanabe D3R 2, HIEHIRIZ

Brozek ' # X UF Nagamine and Suzuki ' O#EE=R
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WHERE IZIERTENEIT12 ¢ 00 ITEEREA
RE L, 3045 BRI TRE L. BRIKEE
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L7:. DREEREL L EB)REOREICE LT, Hit
b, TV U IBOBEORERE (B
BRIEERIRAE, LAT WBGT) &, 8L 228CT, #
BEED T30 BT 105-106 30/5 (B X E30%
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RERCETRIFERHAOT7 VY ¥F—A by F 7
AR L7, BERIX 1.25kg.
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FAT Y Fa—Th3~5cmEETA— eIz
wxBEIHh, TORIOGFHE, L¥H (FHzE
te) 1352m, T¥E:224mTH5. K2R
S A OMERE 1.85kg.
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1. 6 et
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] T Two-way repeated measures ANOVA (2-
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EEXMELL. SHICPTLS %A L2 &M4H
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v ERBL, SEHMoAEERRE L. FkE
DIEIZ D Tld One-way repeated measures
ANOVA (1-within factors) ZHwW7/2, wW§Fho
BAICOWTH p<0.05 2 FHHEAEL L7,
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2. 1 Xk B
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& (p<0.01) I8 <, E5IZ0UT-UROUT-LIC
L THE (p<0.01) XE»- 7.

£ KOPHEBRE

IN OUT-U OUT-L
Conditions (C) (C) (C)

PT14 14.68 = 0.32 20.52 = 0.48 18.11 £0.30
PT20 20.32 £ 0.21 2454 £0.24 22.86 = 0.22
PT26 2641 £ 0.37 29.10 £ 0.32 27.99 £+ 0.30
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Dehydration
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B 4 13SEERRIROKERE & ) Bl L7 biks
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HE (p<0.01) (CEfE%/RL7z%5, PT14 L PT20
DOEICIIFEEIROL R o7,
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BT EHREOERRED LA IFREETH S
75, BSERES D HHPE Z 2T, EEBERD

FRIGESRERLREREORE LS L D,

PTLS 2% H L - 3& OEEIREIZ 14 T~26T

THY, TOHATHNITABERO LA RRE
THholzl L3 FEEINLERTHS, Tz, B
EThiE, PTLS 2K L2 WM OBRIRE I
BOTHEBEROMFFITETH 5 2 LATRIE
Ens.
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Zhot. $72PT14 L PT0DBAKREICIIAEE
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By 2 PTLS 275 H U CTFEMK L 23812 13KDOE
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ks 1D EEHOT xS Y FEERO.L
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106.3 + 8.83/4>, FUFZ T 105.3 + 7.1/
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W7 =vy vy 7@ ciEsiaE+ HEMICET
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