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ABSTRACT

Twenty male athletes were grouped into high (H-G) and low (L-G), based on their
maximal oxygen intake, were examined for cold-induced vasodilation (CIVD) and
autonomic thermoregulatory response during exercise in cold environment. The subjects sit for
30 minutes and exercised using the ergometer at 70 % of maximum oxygen uptake for 30
minutes in a climatic chamber (mean room temperature;10 ‘C, mean relative humidity ; 60 %,

mean air stream 0.5m/sec). Their rectal temperature (Tre) skin temperature ( forehead,
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chest, abdomen, back, upper arm, forearm, thigh, dosum of manus), metabolic rate and CIVD
were measured.

On the H-G group, there was a small decrease in rectal temperature, whereas in L-G, an
increase was noted before exercise in a cold. Mean skin temperature (Tsk) decreased in both
groups immediately after cold exposure. L-G showed a lower Tsk during exercise. In both
groups, metabolic heat production (M ; W /m?2) increased after cold exposure, and the
increase was much larger during exercise. The value of M was always highest in H-G. CIVD
indicators, which were : mean skin temperature (MST), temperature first rise (TFR) and
resistance index (RI), were significantly higher in H-G than in L-G. Time of temperature rise
(TTR) in H-G was also faster. The body fat (BF %) was significantly negatively correlate
with {/ozmax, Tre, Tsk and M ; thus, it may be inferred that high physical fitness for endurance
is less affected by body fat. High tolerance to cold can be explained by increases M and skin
vessel constriction.

Endurance training may improves thermal sensibilities and metabolic heat production. The

relationship between the peripheral vessel vasomotor reaction and the autonomic

thermoregulatory response during exercise in the cold environment become clearer.
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% 1 Mean values of physique and maximal oxygen intake in the subject_ groups with
higher group (H-G, n=10) and lower group (L-G,n=10) of theVo,max level

Subject Characteristics
Age Height Weight Body Fat \'r’ozmax
(yr) (cm) (kg) (%) (1/min) (ml/kg/min)
H-G 29.8 181.2 70.5 * 12.1 * 4,88 ik 69.2 #d*
+44 + 38 +29 + 1.9 +0.32 +44
L-G 28.9 180.9 73.4 14.0 4.00 54.5
=51 %= 33 % 2.1 == 1.7 +0.18 + 3.6

Values are means == SD ; *:p<0.05, ***:p<0.001, by t-test between higher group and lower group of the \.(0211]31( level
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1 Time coures of rectal temperature (Tre) for the higher
group (@) and lower group (O) of the Vo,max
(ml/kg/min) level during 10 T cold exposure.Values
are mean + SD
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2 Time coures of mean skin temperature (Tsk) for the
higher group (@) and lower group (O) of the
Vo,max (ml/kg/min) level during 10 C cold exposure.
Values are mean &= SD
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13 Time coures of metabolic heat production (M) for the
higher group (@) and lower group (O) of the Vo,max
(ml/kg/min) level during 10 C cold exposure.Values
are mean *+ SD
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T Str¢mme & 12) 13, BEBRCESH L —=

204
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] 10 20 30  min

4 Time coures of cold-induced vasodilation response
(CIVD) for the higher group (@) and lower group
(O) of the Vo,max (ml/kg/min) level during exercise
in 10 ‘C cold exposure. Values are mean + SD
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TR Chin & 13 1, BB ML —=Y 712k oT
AT a—=NT I OERAMN AR, BRE
FEGEE DO, MR E DI E OB &
VA A PR VE B OB & 72 o TEREEORAEIC
MEPD)HEEIFBILILERDOTVS,
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2 Mean values of cold-induced vasodilation responses of the higher group (H-G)
and the lower (L -G) group of theVo,max level in ice water immersion at 10 C exposure

Subject Characteristics of CIVD in ice water
TBI MST TFR TTR RI AT
(T) (T) () (min) (C)
H-G 26.02 8.76 * 6.68 * 13.52 % 11.2* 9.04
(N = 10) + 242 + 201 +1.89 +2.04 +14 +3.98
L-G 2530 6.24 4.50 15.88 97 8.41
~ (N=10) +2.19 +1.93 + 2.03 +225 +1.3 +3.72

TBI . temperature before water immersion. MST : mean skin temperature (values during the first five minutes of water immerion
are excluded) . TFR . temperature at first rise after water immersion. TTR : time of temperature rise after water immersion.

RI © resistance index. AT : amplitude of temperature reaction. .

Values are means = SD ; *:p<0.05, by t-test between higher group and lower group of the Vo,max level
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