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Abstract

To study the time course of increased cold tolerance, the physiological responses were
measured during the course of a 2-yr study (Feb. 1995~Feb. 1996) of four female college
students, whose cold tolerance was proved to be increased through wearing cool clothing in
daily life from Sep. 1994 to Feb. 1995. To determine their cold tolerance, subjects rested at
25+1°C, then were exposed to 15+17C, 50+5% R.H. for 90min in Feb. 1995 and Feb. 1996.

Subjects’ rectal temperatures, mean skin temperatures, heat production, shivering onset,

thermal sensations, and comfort showed no significant changes, when they were measured in

1995 and 1996. Based on these results, we can safely assume that mild cold acclimatization

coming from wearing cool clothing lasts at least oneyear, that is until the following year, One
of the possible explanations for this is that the subjects did not increase their clothing thermal

resistances after the cold acclimatization.

I. M B

A 2940 9ol A A2iE]l A, 53 Wik
ol AV Yonz g¥elt FARA T 5
2 AT o188 & o] Aol Aezd Fo
A o)l 4Pe Graie AgAe AATE W)
A Ele] QA FHe FL7FF FHgo T ML=y
£ W7 St Ahsel A A ook AleE 7]
$¢ 42402 483 S, B2 WASE A5

oAb oz A-geHA Hoi chordt 7wl sto] =g
¥ 4 Qe WiE - HEFEHE AsAI717] 4epd, o
) o)A uielE w088 Aol E4A o2
35 AR 2A tS copg ALxY 03 F
3 volr} A&z 759 FAS AAL 4 Yoks
Aogr s 4 glch oldl A olu] Ay
Folld A okt AlsalA o2 S Aedn Ay
AREL wEsA o ¥e AgEn QB ARHE)
v3 B HE Aol SIS BWak ol
B $55eE gasgoms, S48 HrAL Y

— 1003 —



48

Aol A (fie) ARAAE HelA wstehe A
392 g o) glek AelaF 2AE R4 P4
stehe Q17 AVl szl A g Asshl o
3¢ A5 VY AFEL 2L A4}
o AT o] Btoll wE w3 Al Folsh @l
Ade] 5540 F7150] Az el FHol o)
A GAD U, olsh dEden B Has
9% A8 AR ABEE g0l Fof 2
DA deAle] 2 Do) A% Yol A
Ardghe . FxdA A9 FoHEe 2A Bt
of Abd o] FA %A hstel Akl 298k Yo
Aeel Aze zdste ez et ols) o]

VAU 2] 24 $o 294E 5ol &5
2 & ekt Aol walAel Hek AP 458 29

35U QAN ASH LR, 2 294E ¥
% Q] AsiAle doieh e Tl Wok shed
o) 8)go) 7\ ek,

@, Park $%| 93w 2 vieh s s vin
Fol 4 A Fzmabge] ool Frlea F44]

Avk e e o2 FAhsjol WA EA B 2o
2432 de] AL FA FobUH S Aol =4

gl 1d W ol AE A4Al Folal Aol BT
Bge) dEBol R B¢ valnkw sl Q7
o] Z9o] g% 4 U= A VAYL W v} gleh
2 197705 5ol A o] 58 oz Zal
AR, & vl ug olse] Aeidel HLEA
o] A3 2AHYLE Bk o, olHT A
S wldela-g EagE 19774 olFolt vliE
ol ARt AR xEHH o] S4FYRe] ¥F
519773 o) B0l vl g HaAe) wzo] 9l
oA Aol = slglolety HAIN, 2idtel B4
A olrg Ao MEHe g wadho 2 2o
2o AU R eke 2udir) AADH 43
A AebAA Hrin wusteld, w¢ Budd S5 6
o] YA} 1097000 A FH5o] 302014 603 5
ot BE(15C) A48 Poz 5T 29439¢
g & s 2484 dgtky 33 v ok o
T oleldt B Lo UUAL HYAZo 2AHE %
5 F 33 oy s Fola, e 341G 2900
e wAez 4 Shu e 4 Asteba 2450,

nd

eR XIEoIA F & U whsh Aol A B &

[T EEE o

Edaol gt Ag-2 AT BATE kst whika
olel ¥ EAzE dastas} e Yoz dE5A A
2248 3 =i sl o Zo] wra Lo 3o
HelW e dojAch &, wbag ubg-2 #H-gAl9
A5 Axst falo] e Aeg Az, F43 B
7 2E# 20 A7 H-§abE el dgie Aol
AgH v A = 239 37 s2d s o
T AL 55 F A9 0§ Fe Zelz} gl A
oz Hr}

olo £ odFellAe AgFA dgUBola] HejEaio]
gt E3H wye g 5558 A FHEEHo] o
chZal ofw gt kg MoliR] Yoldo il H g
o A% a9 Po4gs Aed ¥aa g o) 9
Bt A vhk AEFA o B-§ Agstn A G sl
F94-g o] A Algte] A &2 W8-S 1 Fol
FA9 FozA 2-3E AFe) 1d AAF Y Aex
A akg-F vlmd ¥ Azl di3 U)S st »
22} jh,

II, Ayt
1. TEX Y HEHAZ]

AGAE o 99 o] Sa1Q) 95 2974A EA)
Aol ohh Mgtk »7lo] ExE o ¥g ags}
a AP F lod WEk4o] A Aoz Wiy A
AL A4 g 475 ez sl 2 F 1d F
oh, & ahojFal AZe) 951 244 E 1d A3 Fq)
961 297kA = FHE sHA Yo AF5A Aol E
olck ol9h o] £ Fr F 1d A3} Faob el
& AFEA FHES W AL AWATINN Y Ko
F 0d o 18 AT A4 o FEAS AA
Aol Pl AGste] ZARFzA e Yrofige
o, ¥4 8 F 1d A5 5ok AYAEY A4S
& E-AS} ARk AL Ho)Fal 2 Fa) 1995
A 29(FH A 2 F8l £8 1 A2k$e) 19964 2
LA AAF) ol B3l em, AHA 97| @7-2L 2}
7} 0~5C, —5~5Cglch ##Hae) Ay EHe
Table 13} 7},

2. Alguty

AL olu] B3 “o]BalgL o] 29)A)Y

— 1004 —



Vol. 21, No. 6, (1997)

Table 1. Physical characteristics of subjects

Age Height Weight Surface
(1) (cm) (kg) | Area (m?
rig‘(‘,tgg‘)ﬁer 20400 |161.7+6.84| 53.3+5.32 | 157+0.12
1yearafter | 91100 |161.7+6.84( 5464652 | 158+0.12

Values are Mean=+SD
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Fig. 1. Experiment procedure
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Table 2. Physiological responses obtained in Feb. 1995 and 1996

Rest at 25C Exposure to 15T

right after ("95) 1 yr after ('96) | right after ('95) 1 yr after ('96)
Rectal temp (C) 37.10+0.07 37.101+0.08 37.23+0.02 37.2810.02
Head skin temp (C) 34.60+0.19 33.98+0.14* 31.09+0.12 30.951+0.08
Trunk skin temp (C) 34.30+0.10 33.6310.53 31.72+0.16 31.84+0.17
Am skin temp (T) 32.38+0.21 32.421+0.56 27.61+£0.26 27.50+0.27
Hand skin temp ('C) 33.15+0.34 33.28+0.81 24.24+0.51 24.29+0.52
Thigh skin temp (C) 30.7530.38 31.18+£0.33 25.71+£0.25
26.391£0.25
Leg skin temp (C) 30.631+0.25 31.05:+0.42 26.66+0.23 27.5610.26*"
Foot skin temp () 29.78+0.86 28.38+0.50 24.021+0.45 23.76+0.33
Mean skin temp ('C) 32.53+0.19 32.30+0.14 28.391+0.19 28.63+0.16
Core-skin thermal gradient (C) 4.57+0.25 4.80+0.18 8.85+0.20 8.641+0.17
Rest heat production (kcal/min.kg) 16.75+0.70 14.854+0.84 :
Heat production at 15°C (kcal/min.kg) 18.18+0.42 18.45£0.67
Shivering onset (min.) no shivering+0.0( 85+£5.0
Thermal sensation 4.50+0.50 4.75£0.25 6.97+0.22 7.14+0.16
Comfort 1.00+0.00 1.00%0.00 1.501+0.09 1.25+0.07

Values are M+SE. Rest heat production (kcal/min.kg) is the response obtained at 25°C.
*p<0.05, **p<0.01, as compared with 1995 in each condition
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