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Body Temperature, Hormonal and Metabolic Responses during Swimming
with Clothes and Swimming with Swimsuit in Cold Water at 21°C

Yasushi EBISUY Takeshi UEDA? Kazutaka FUJISHIMA
Tetsuro OGAKI Noboru HOTTA Syozo KANAYA?
Akihiro TAIMURA? Tomihiro SHIMIZU? Kodo OTOKI®
Masaaki SUGA” and Tomoki SHONO?

Abstract

The purpose of this study was to compare physiological responses during swimming with clothes
and with swimsuit in 21°C water. 6 male subjects swam breast stroke at submaximal intensities of
57% Vozmax with clothes on and 40% Vozmax with swimsuit, in a swimming flume at 21C for 15
min. The variables measured included oxygen uptake (Voz), rectal and three site (chest, arm and
thigh) skin temperatures, blood lactate (La), epinephrine (Epi), norepinephrine (NE), glycerol
(Glyce) and free fatty acid (FFA).

Mean body, rectal, mean skin and thigh temperatures tended to be higher in swimming with
clothes on than when using only swimsuit. But chest and arm temperatures tended to be higher when
only swimsuit was used. La, Epi and NE tended to be higher when clothes were worn, while Glyce
and FFA tended to be higher when only swimsuit was used. In this study, swimming intensity seemed
to have greater effect than body temperature on catecholamine response. The present results suggested
the need to examine not only different combinations of clothes but also their materials.

Key words : body temperature, hormonal response, metabolic response, swimming with clothes, cold
water (Journal of Health Science, Kyushu University, 23:17—23, 2001)

1) Ee#BIlk%  Hijiyama University, Hiroshima 732-8509, Japan

2) BRI A% Fukuoka Prefectural University, Tagawa, 825-8585, Japan

3) tett{FILEmbi  Sasebo Kyosai Hospital, Sasebo 857-8575, Japan

4) EIK-K% Nagasaki University, Nagasaki 852-8521, Japan

5) F##HEAY Jyoetsu University of Education, Jyoetsu, 943-8512, Japan

6) AMEHAE Kyushu Institue of Information Sciences, Dazaifu, 818-0117, Japan

7) KOBEIIEMALERIAS  Oita Prefectural College of Arts and Culture, Oita 870-0955, Japan
8) BIfF&ZFEHAA%¥ Beppu Women s Junior College, Beppu 874-8567, Japan


kyudaitosho_enkaku65
ノート注釈
kyudaitosho_enkaku65 : None

kyudaitosho_enkaku65
ノート注釈
kyudaitosho_enkaku65 : MigrationNone

kyudaitosho_enkaku65
ノート注釈
kyudaitosho_enkaku65 : Unmarked


18 e BB

2

F23%

i

&

W, KEHESEFIEOB S, bEKRKMERINT
W5, BERIXKTIEIRR-CHEERT 5720, HENK
EEREIIABKELVEL, A—BNICHd 5E5KK
DEGEITABZRE Y 30~50% HENWL, Lad, =
9 L&A TTilk, BREEKBRECBEEINTL
FHZEbHb, EKBRET TORKFDEEMIR
Bz onTl, MEERE (Vo) 2MEAT I LM
WMEXNTHBEY2FD, RIVEVRRBOBIREIZD
WTHWNL OPMENRINTNWB20, —F, &
KIRBRE T COBFERKFOEBRPIEEIZ O TIER
FEHZONWTRETREINTEYY, "NVEVEBLD
REBOBBIZ OV TEHLNICIN T, #- T,
AHFFECIIEAR T I X D80k K S & Ry & & Ay
TOKKFOER, HFIVEVBIOCMPAERS EEEE
OB OV TRE TS Z L2 HEYE Liz,

vl P

1. BERE

WERREILAS A, 10 2BEOELN K EE %
$ LT B I 5B TR IR E 6 4T - 1o
WREIIE, HEh UHERONEELSITHM L

SMORB®E-. £ 1 ILEREOHEHEEB XV
iR 26CTOREIIT & B RAMEERE (Vo,max)
R LTz
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EKIR TRl 31T 5 EBRE D ELOBEE R
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Uiz WEIZFREE L, BiMATE2ICXY -V
7 M BT,

EAMR F &M TOKERE BERIXIL, ZNER Vo,
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max ODRIEEFHNDOBAICT o770 BRDOEKEE L
T, BERHBITIIAED LI 100% OER N L—F—,
FL—mv Iy (BEXRY) BXUO M-V
Y a—AEBERE I, BETO 10 FEEFELOD
t, EVAKEE AW TTRE T 15 SRIKI 8, K
WOEEE (3D 13 50% Vo.max % BT, KEHE
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ElL, FNTN27.0+0.5CHLVU55.0+0.8% Th -
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REREBS X UKEKEOERE (Tre), MWIKKER
(Tchest), LEEEffEE (Tarm) &KX KB KE
& (Tthigh) 1%, £ BHERABRESEE (VMM
67, VINE #1) #BWT 18 Z&ICHE L7z, Tre
OREEIZIZ, KBHEERSY = 2 — VEEBICH 15cm
BAL, S oOREROAEICE, FEAMNED/N—
(AAXEH) 528V v ) (3 M#) =68
LU TN DBKERF N, ZhbDBEEL S
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(Tsk="Tchest X 0.43+Tarm x 0.25+ Tthigh X 0.32)
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¥x71) v (NE) IEHEREs7 o< T TF7 14—
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WTATIE 5 770

age height weight %fat Vo,max

(yrs) (cm) (kg) (%) (2 -min™")
Mean 21.0 1725 65.3 13.8 2.8
'SD 2.3 7.2 43 3.0 0.4

Values are means *= SD.
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% 3 Iz KpkEitk D La, Epi, NE, Glyce B L

FFAZRUIzo KEBIUEKIZLS La, Epi, NE

B X Glyce fHlE, KiKETE HARKKE TEREICHEM

%2, KiESLUERICE BAKFOV0, & % Vo max

swimming with swimsuit

swimming with clothes

Vo, (0 -min™") 1.1£0.1 1.7£0.1
%Vo,max (%) 40.0+12.4 56.8+14.8
Values are means *+ SD.
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36. 34.0
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34.0 —O— #X 32.0 —O— EX
) #B5M  p <0.001 g KESR)  p <0.001
g 32.01 mg 30.07
" .
#® &
& 30.07 % 28.01
H.
.I.i
28.01 26.0+
260 T T T T T T T T T T T T T T T T 240 TT T T T T T T T T T T T T 1
k@il 2 3 4 5 6 7 8 9 10111213 1415 kik#il 2 3 4 5 6 7 8 9101112131415
KBS (53) kEER (43)
3. Ki&FkEBRAKFTOTHRERDLE K5. KiEk&EBRKEETO LB ERD LS
36.0
—O— k%
34.04 —O— ==
5 #EM p <0.001 g
=~ 32,04
g
- -
% 30.0 g
& K
28.0+
#EsM  p<0.001
260 T T T T T T T T T T T T T T TT 20T T T T T T T T T T T T T T T T
Kkokiil 2 3 4 5 6 7 8 9 101112131415 kok#il 2 3 4 5 6 7 8 9 101112131415
ke (43) kEFm (53
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K3, KBS LUBKRICLZAAEROMAPARE, HT27 3, 4 E0—ILdk SO BERISHER

swimming with swimsuit swimming with clothes

before swimming after swimming before swimming after swimming

La (mg-dg™") 8.7+1.83 . 40.7+16.68 9.2+1.83 | 87.7+51.77
Epi (pg/md) 57.8+19.47 198.0+60.07 63.5+27.62 554.3+603.30
NE (pg/me) 555.3+117.02 1565.0£419.27 566.7+179.23 3440.0£3310.52
Glyce (mg/d@) 0.52+0.228 0.82+0.148 0.50+0.141 0.80£0.100
FFA (mEa/ 2) 0.19+0.161 0.24+0.099 0.14+0.049 0.17+0.076

Values are means = SD. La : after swimming > before swimming (p<0.05), Epi :
after swimming > before swimming (p<0.001), NE : after swimming > before
swimming (p<0.05), Glyce : after swimming > before swimming (p<0.01).
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