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Effects of habitual smoking on cold-induced vasodilation in trained athletes
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Abstract

The effects of habitual smoking in athletes were evaluated by comparing
cold-induced vasodilation (CIVD) between smoking and non-smoking athletes. The
finger skin temperature generally decreases when the hand is exposed to cold, but
CIVD, i.e., the increase in the finger skin temperature due to dilation of arteriovenous
anastomoses, is known to occur with gradual decreases in sympathetic activities,
which regulate vascular movements. The finger temperature before coldwater
immersion, mean finger skin temperature, and resistance index were higher in
non-smokers than in smokers. These results suggest that habitual smoking exerts

negative effects on CIVD, which is an index of local resistance to cold.
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Table 1 Mean values of physique, maximal oxygen intake, years of experience
sports and years of experience smoking in the smokers and nonsmokers.

years of  years of

_ Age  Height Weight Body Fat VO2max experience experience
Subject sports smoking
Gyr)  (em) (kg (%)  (Umin) (mVkg/min)  (yr) (yr)
Smokers 23.6 173.4 69.5 13.4 3.46 49,82 6.6 2.4
(N=11) 1090 =*£22 X34 126 *0.42 +4.33 *0.9 +0.8
Nonsmokers 23.0 174.1 70.2 12.8 3.52 50.14 7.6
(N=14) 1053 *+24 3.0 +2.3 +0.39 +4.83 +14
Values are means*SD.
°C
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Fig.1 Time course of the middle finger skin temperature in the smokers and nonsmokers
control, during and recovery ice water immersion. Values are means+SD.

Table 2 Mean values of cold-induced vasodilation responses of the smokers
and the nonsmokers in ice water immersion.

Characteristics of CIVD in ice water

Subject TBI MST TFR TTR RI AT
) C) C) (min) C)
Smokers 29.24 11.20% 6.85% 9.95* 11.6* 10.93*
(N=11) +3.57 +2.66 +2.40 +2.13 +1.3 +2.72
Nonsmokers 31.23 14.71 9.64 8.07 12.6 13.64
(N=14) +2.65 +3.04 +2.29 +2.08 +1.1 +3.13

TBI : temperature before water immersion.

MST : mean skin temperature (values during the first five minutes of water immersion 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 smokers and nonsmokers.
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Fig.2 Relation between years of experience of sports and cold resistance index (RD)

in the smokers (@, r=0.505) and the nonsmokers (O, r=0.844).
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Fig.3 Relation between maximal oxygen intake and year of experience of sports
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