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Effect of passive warming up before exercise on physiological responses
during heavy exercise in a cold environment

Minoru MATSUMOTO, Takahide KATO, Motoi YAMANE,
Takashi YAMAMOTO and Mitsuo KOSAKA

Abstract

The purpose of this study was to examine the effect of passive warming up before exercise on physi-
ological responses during heavy exercise in a cold environment. Five male subjects participated in this
study. All measurements were taken at a room temperature of 16°C. In the passive warming up experi-
ment (PW), bilateral extremities were immersed in hot water at 42°C for 20 min before exercise. In the
cold exposure experiment (CE), subjects were sat for in the room temperature of 16°C for 35min before
exercise. The exercise load was a 6-min heavy cycle exercise at 75%V0O:max (above lactate threshold).
Gas exchange parameters (0oxygen uptake, CO, output, ventilation, respiratory exchange rate), heart rate,
rectum temperature, and RPE were measured during both experiments. Blood samples were taken im-
mediately, and at 1, 3,5, 7,9 12, 15 min after exercise to determine blood lactate concentration. Oxygen up-
take was almost the same in the both experiments. Peak blood lactate concentration after exercise was
significantly lower (P <0.05) in PW (12.8 4+ 1.9mmol-1) thanin CE (13.8+2.5mmol-l). Mean heart rate during
exercise was significantly higher in PW (159+8beat - min ) than in CE (153+6beat - min~!). It is consid-
ered that the lower maximal blood lactate concentration in PW may be attributed to decreased anaero-

bic energy production during exercise due to higher body temperature.
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Fig. 1 Experimental protocol.
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Fig. 2 Changes in Rectum Temperature.

Table. 1

Values are mean * SD (n=5).

% . P<0.05 CEVS. PW.

Resting values, average values and peak values during exercise of each parameter (but peak values of

Lactate show maximal blood lactate concentrations after exercise).

Rest Ave Peak

CE PW CE PW CE PW
VOz (ml-min 1) 292148 273+48 2079274 2104278 2436345 2500353
Lactate (mmol-171) 1.3£0.2 1.26%0.4 - - 13.8+2.5 12.8+1.9%
VCOz2 (ml-min ) 249+36 221+29 2436+231 2391+231 2911+309 29144330
RER 0.86+0.04  0.81%0.07 1.15%+0.08 1.11£0.07 1.28%0.09 1.2440.093%
VE (ml-min ) 9.3x2.0 9.0+1.3 78.1%£8.2 72.6%8.9 108.0%+15.0  100.6=%15.2
HR (beat-min~!) 72+9 79+6 1563+6 159+83% 170£6 176 +6
RPE - - 17£0 16+1% 20+1 18+2
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