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Changes in Body Temperature during Temporal
Sleep Deprivation and Exercise

AN T INRS R T woH F RT
Kando KOBAYASHI, Kayo KOMATSU and Hideji MATSUI

Rectal (T.), Auditory canel (T..) Skin (ik) temperature were recorded by thermistor method for 50 hours
continuously, except sleeping time. The experiments were carried out from Friday evening to Sunday
evening with one sleep deprivation night in Friday to Saturday. The subjects were 16 men ages of 30 to 60
years. They exercised 20 minutes pedaling on Monark bicycle ergometer at a work rate of 50-60% of
Vomax or 70-80% of Vo.max of each subject. The exercise was carried out 7 times during observation
period with certain intervals. Room temperature was controlled at a range of 21 to 26°C.

The following results were obtained;

1. Circadian-rythm was observed on T, namely low in the morning and high in the daytime and evening.
T in the morning during sleep deprivation was higher compared to that in Sunday morning, after sleep.
2. T. after 20 min exercise increased 0.22 - 0.39°C and 0.45 - 0.69°C at a work rate of 50-60% of Vo.max
and of 70-80% of Vo.max, respectively. The rate of increase in T, during exercise was great when T, was

low level before exercise.

3. Increased level in T, caused by exercise continued for 60 to 120 min after exercise.
4. T, during exercise increased 0.19 - 0.40°C and 0.84 - 1.34°C at a work rate of 50-609% of Vo.max and

of 70-809% of Vo.max, respectively.

5. Increased level in T, caused by exercise continued 40 to 60 min after exercise.

6. Ty was 31.68 - 32.66°C before exercise. During exercise, T decreased 0.13 - 0.65°C at a work rate of
50-60% of Vo-max and increased 0.11 - 0.65°C at 70-80% of Vo.max. Exercise at 70-80% of Vo,max was
carried out in the environment of higher humidity than that at 50-60% of Vo,max. Changes in Ty was
seemed to be strongly affected by work load and different humid condition of environment.
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Table 1. Characteristics of Subjects
Subject Age Body Height  Body Weight Vosmax Vomax/ kg
subjec (year) (cm) (kg) (1/ min.) (ml/kg/min.)
S.A. 30 165.0 57.0 215 37.7
M.H. 38 168.5 60.7 2.10 34.5
M.O. 53 163.0 58.5 1.45 24.8
First 1.0. 36 166.0 60.5 3.02 49.9
Year N.L 39 166.8 57.0 2.29 40.2
K.M. 36 167.5 56.5 2.34 41.4
S.Y. 55 161.0 62.5 1.95 312
H.M. 59 161.9 68.5 2.29 33.4
Mean 433 165.0 60.2 2.20 36.6
(5.D) 10.0 2.56 3.73 0.410 7.05
N.L 40 166.8 58.0 1.93 332
M.1. 33 170.0 63.5 2.57 40.5
M.O. 54 167.3 58.5 1.88 322
Second S.Y. 56 161.0 63.5 1.68 26.4
Year T.Y. 47 161.0 60.5 1.84 30.5
H.H. 33 164.0 63.0 2.13 339
S.A. 31 165.0 56.0 2.06 36.7
H.M. 60 163.0 69.5 2.00 28.8
Meati 443 164.8 61.6 2.01 32.8
(5.D) 10.8 2.96 3.98 0.248 4.16
Table 2. Changes of Rectal Temperature
Fri. Sat. Sat. Sat. Sat. Sun. Sun. Sun.
Evening Midnight Morning Afternoon Evening Morning Afternoon Evening
18:00~  0:30~ 6:00~  12:30~  18:00~  6.30~  12:00~  18:00~
Before 37.09 37.03 36.80 36.93 37.14 36.58 37.04
E -
xerense 0.25  (0.36)  (0.29)  (0.26)  (0.22)  (0.16) (0.39)
Flr\?;ar After 37.34 37.28 37.19 37.21 37.44 36.96 37.28
20 minutes
Exercise (0.24) (0.32) (0.25) (0.27) (0.22) 0.17) (0.43)
Aft. — Bef. +0.25 +0.25 +0.39 +0.28 +0.30 +0.38 +0.24
Before 37.18 36.81 37.35 37.25 36.66 37.11 37.18
Exercise
(0.26) (0.22) (0.24) (0.16) 0.22) 0.27) (0.20)
RegnG After 37.74 3744 3781 3785 3734 37.80  37.84
20 minutes
Exercise (0.37) 0.27) (0.24) (0.24) (0.32) (0.40) (0.34)
Aft. — Bef.  +0.56 +0.63 +0.46 +0.60 +0.68 +0.69 +0.66
Number: °C
( ): Standard Deviation
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Figure 2. Individual changes in rectal temperature (T.).
Table 3. Changes of Auditory Canal Temperature
Fri. Sat. Sat. Sat. Sat. Sun. Sun. Sun.
Evening Midnight Morning Afternoon Evening Morning Afternoon Evening
18:00~  0:30~ 6:00~ 12:30~  18:00~  6.30~ 12:00~  18:00~
Before 35.95 35.90 35.88 35.99 35.54 3595
Exercise
(0.31) (0.39) (0.37) (0.46) (0.60) (0.48)
Fir\?t ) After 36.26 36.09 36.18 36.35 35.94 36.24
car 20 minutes
Exercise (0.48) (0.46) (0.50) (0.60) (0.68) (0.70)
Aft. — Bef. +0.31 +0.19 +0.30 +0.36 +0.40 +0.29
Before 36.76 36.36 36.59 36.74 35.95 36.46 36.50
Exercise
(0.38) (0.49) (0.52) (0.45) (0.36) (0.42) (0.36)
Se@"',“? After 37.60 37.45 3765  37.65 3729 3758  37.60
cal 20 minutes
Exercise (0.78) (0.71) (0.79) (0.79) (0.81) (0.78) (0.78)
Aft. — Bef.  +0.84 +1.09 +1.06 +0.91 +1.34 +1.12 +1.10
Number: °C
( ): Standard Deviation
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Figure 3. Changes in auditory canel temperature (Ta).
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Fri. Sat. Sat. Sat. Sat. Sun. Sun. Sun.
Evening Midnight Morning Afternoon Evening Morning Afternoon Evening
18:00~  0:30~ 6:00~ 12:30~  18:00~  6.30~ 12:00~  18:00~
Before 3168 3207 3211 3224 31.84 31.92
E 1c,
rereise 0.60)  (0.74)  (0.54) 0.65)  (0.84) (0.67)
F‘?;ar After 371 3142 3232 3211 31.40 31.72
20 minutes
Exercise (0.95) (1.34) (1.55) (1.23) (1.17) (1.02)
Aft. — Bef. +0.03 —0.65 +0.21 —0.13 —0.44 —0.20
Before 31.76 3236 3208 3216 3227 3266  32.55
Exercise
(0.56) (0.67) (0.96) (1.08) (0.65) (0.36) (0.79)
Segoud After 32.09 3283 3224 3272 3226 3277 3279
Year 20 minutes ' o ' ' ' ' '
Exercise (1.36) (0.95) (1.24) (1.03) (1.04) (1.18) (0.94)
Aft. — Bef. +0.33 +0.47 +0.16 +0.56 —0.01 +0.11 +0.24
Number: °C
( ): Standard Deviation
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Figure 5. Changes in mean skin temperature (Ts).

See footnote to Figure I.
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