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Hyperthermia Induced by Warming-up Exercise makes
Good Effects on Physical Activity, or Not ?

by

Shigeru Morimoto, Shizuka Takahashi, |
Kaoru Higashi, Mifuyu Kamo
Yokohama National University, Faculty of Education

ABSTRACT

The effect of warming-up exercise on the respiratory and circula-
tory responses, i. e, {*Togm, Ve and HR, to an incremental exercise to
exhaustion was investigated in track and field athletes.

We employed four experimental conditions to obtain the relation-
ship between body temperatures and respiro-circulatory responses ;

1) face fanning during submaximal (50% \‘70”“) prolonged ex-
ercise using the cycle-ergometer. '

2) warming-up running prior to the incremental treadmill-running,
at the fixed intensity of 40% Vo, for 12 min.

3) warming-up running at the conditioned intensity under the
subject’s experience and body condition.

4) comparison in the change of body temperatures induced by the
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warming-up between in the experimental condition and in the actual
field condition.

Obtained results were as follows :

1) The cycling exercise with face fanning was done with low
values of {702, HR, \.FE and RR compared to the exercise with non
face fanning. It could not be seen the significant difference in the
temperature change in rectal temperature (T,..) and skin temperature
at the thigh, but tympanic temperature (T,,) decreased / increased
during exercise with / without face fanning, respectively.

2) With the warming-up running at the fixed exercise intensity,
T, and mean skin temperature (T.) increased (.2 degrees and Ty
decreased (.2 degrees. However, we failed to find any favorable effect
of hyperthermia caused by warming-up exercise on ‘:’ngax, \}E HR
and RR.

3) When the subject was requested to warm-up prior to the
incremental exercise test at the intensity which was decided by his
experience, the intensity was in the range between 50 and 68% \-70 -
and the duration was from 9 to 19 min. All subjects showed the
increment in Trect and mean body temperature (T,). There could be
seen no relationship between the intensity and the change in body
temperatures. During incremental exercise test after warming-up, all
subjects showed low wvalue in ‘:’E and RR compared to the test
without warming-up.

4) To obtain the body temperature changes in the actual warmi-
ng-up exercise at the track and field, the subject was requested to

warm-up similar to the warming-up in the actual competition. The .

measured (T, and T,,) and calculated (T, and T,) body temperatures
after the warming-up showed considerable increase compared with
the data which was obtained from the warm-up in the room.
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21 Physical characteristics of the subject

Subject |Age(yrs) | Height | Weight | Vo, (m?/ke/min)
J.S. 22 178.0 70.0 66.23
K. O. 21 170.0 55.5 62.34
S. M. 37 169.0 64.0 45.78
T. S. 22 183.0 74.0 61.28
T. W. 21 165.5 52.0 48.37
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Without Face Fanning

HR (beats/min)
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RR

Ve (//min)

=

\.fc.g ( Umin)

Voz ( /min)

Exercise (40min)
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With Face Fanning

RR (times/min)

VE (//min)

Exercise {40min)

Bd1 Typical responses in the respiratory and circulatory function during submaximal
cycle ergometer exercise with (right column) and without (left column) face fanning.
Figure from top to bottom shows HR, RR, Ve and Voz, respectively
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BRENE (mi/min) 2229 +145.25
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0— #40min
Typical data of the body temperature

response during submaximal
cycle ergometer exercise with (thick lines)
and without (thin lines) face fanning.
Open and closed circle shows mean value
of the temperature at the resting period

(before)

prolonged

# 2 Respiratory and circulatory response during submaximal prolonged cycling exercise with and
without face fanning. Value means mean value and S.D. during exercise

T.W. S. M. T. S. J.s.

Subject
With Without With Without With Without With Without
HR 138.22 | 128.73 | 141.01 | 139.99 | 132.41 | 128.44 | 118.06 115.44
(beats/min) 10.06 5.7 5.4 2.12 3.32 3.79 3.14 4.52
RR 35.58 32.48 31.74 |  29.47 31.27 30.02 23.57 22.53
(times/min) 3.71 2.65 3.02 2.33 4.64 3.74 394 3.09
‘?02 1736.91 | 1598.16 | 1844.26 | 1684.31 | 2172.75 | 1972.08 | 2049.8 | 1962.88
(m?/min) 233.56 76.26 93.36 71.77 146.97 | 110.24 139.25 131.4
Ve 48.57 42.92 52.54 49.72 |  62.74 59.74 49.34 47.7
(1/min) 6.39 2.43 3.77 2.75 6.81 4.92 4.92 4.03
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4 Perk value of the respiraory and cifculator'y responses during incremental exercise to exhaustion with and without warming-up of the fixed

intensity and mean value and S.D. at preexercise period and recovery phase after warming-up

Subject | M. T. M. T. M. T. T. S. Y. I. | M S. M. S. M. M. M. E. M. E.

W/O-W | Before \.a'oz 222.72 | 382.00 414.00 | 299.00 | 321.10 270.32 | 277.67 233.39 312.70 | 302.00
Ve 9.22 17.82 12.34 10.13 9.86 8.43 6.78 8.60 11.33 1.50

HR 100.53 82.91 87.39 74.97 54.84 57.46 51.02 55.61 59.58 56.71

RR 16.11 16.25 12.38 18.40 19.51 9.38 6.01 12.65 14.97 17.61

Exercise \'foz 2962.00 | 3189.00 | 3142.00 | 4117.00 | 4097.00 | 3828.00 | 3706.00 | 3339.00 3710.00 | 3611.00
Ve 123.90 114.60 103.10 156.30 149.80 131.30 136.80 130.90 126.90 136.00

HR 211.70 193.50 214.20 204.50 162.10 178.20 187.50 189.40 189.40

RR 54.10 47.00 46.50 58.10 55.80 56.50 59.60 57.20 65.80

W-up Before \-a’oz 1244.61 | 1175.05 | 1169.24 | 1363.00 | 1654.98 | 1536.64 | 1258.50 | 1426.38 1329.80 | 1394.49 | 1701.76
Ve 33.79 35.46 35.39 38.32 45.32 38.32 36.10 37.04 36.45 49.51 49.76

HR 141.04 131.71 122.05 106.14 99.01 106.56 87.72 108.18 103.87 104.35 | 109.88

RR 26.56 28.89 29.77 26.56 34.55 31.49 26.18 24.27 32.20 25.35 32.79

Recovery \‘702 325.41 267.15 | 246.16 362.65 | 351.66 | 289.86 258.47 264.03  278.88 316.73 353.66
Ve 13.19 10.01 11.22 14.66 11.86 8.89 9.97 9.40 9.81 13.37 15.50

HR 100.08 96.85 89.15 88.37 65.44 63.96 51.44 79.12 75.37 72.63 63.42

RR 22.55 16.24 20.10 19.37 13.01 11.41 11.36 12.99 11.40 17.32 20.73

Exercise ';’.32 2974.00 | 2878.00 | 3077.00 | 4037.00 | 4452.00 | 3664.00 | 3447.0 | 3381.00 3279.00 | 3738.00 | 3612.00
Ve 103.80 | 109.60 121.30 148.70 159.90 126.40 140.00 129.10 118.00 132.30 130.10

HR 214.20 [ 209.30 209.30 | 202.20 173.00 187.50 171.40 191.40 197.80 193.50 187.50

RR 45.00 44.60 53.90 61.60 63.50 60.20 60.60 59.30 56.90 60.10 64.60
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&5 Respiratory and circulatory response during incremental exer-
cise with and without warming-up exercise. In this experiment,
the subject could be able to select the intensity of warming-up
exercise followed by his experience. Value is the peak value
obtained during incremental exercise

) . Vo HR Ve RR
Subjects | Condit 2, . )
S ouglion (m{/min) | (beats/mn) | (//mn) | (times/min)
K. W With 3971.00 195.60 119.90 58.80
" | Without | 3622.00 197.00 133.70 64.30
F ] With 3455.00 211.70 123.80 56.20
"7 | Without | 3347.00 | 209.30 127.00 58.70
& 7 With 3226.00 193.50 101.60 53.20
' Without | 3749.00 195.30 128.60 61.40
' T With 4079.00 204.50 117.80 77.90
: Without | 4298.00 202.10 131.70 91.30

# 6 Peak value of measured and calculated body temperature after the incremental exercise. Before and
after (post-warming-up exercise) value represents mean and S.D.

SU.bjECt Trec ] Tty Ts Th
With W-up : Warm-up Before 37.06 0.0136.69 0.03) 37.5 0.05| 37.2 0.06
K. W. _ After 37.39 0.01)|36.69 0.04(37.33 0.337.37 0.09
Peak Value After Max Test | 38.11 37.37 38.8 38.32
W/O W-up : Max Test Before 36.93 0.08|37.17 0.01]37.27 0.2]37.04 0.06
Peak Value After Max Test | 37.75 38.09 37.82
With W-up : Warm-up Before 37.43 0.03(137.19 0.01(36.99 0.02| 37.3 0.02
F.J. After 37.59 0.01137.17 0.01| 37.4 0.07]37.54 0.02
Peak Value After Max Test | 38.65 38.16 38.44 38.82
W/O W-up : Max Test Before 37.17 0.01)36.92 0.07]36.51 0.04136.97 0.02
Peak Value After Max Test | 38.47 37.77 38.46 38.26
With W-up : Warm-up Before 37.23 0.04|36.72 0.03|36.86 0.14 | 37.12 0.04
S. Z. After 37.37 0.01136.85 0.0437.11 0.04]37.29 0.07
Peak Value After Max Test | 38.3 37.68 38.67 38.38
W/O W-up : Max Test Before 37.12 0.11 37 0.09136.61 1.1136.97 0.35
Peak Value After Max Test | 38.24 37.53 39.01 38.46
With W-up : Warm-up Before 37.47 0.01|37.21 0.0337.59 0.06| 37.5 0.02
H. D. After 37.71 0.01137.34 0.01(37.72 0.03{ 37.7 0.01
Peak Value After Max Test | 38.89 38.11 39.02 38.57
W/O W-up : Max Test Before 37.34 0.03]36.76 0.04]37.31 0.04}37.32 0.01
Peak Value After Max Test | 38.07 37.71 ©138.24 38.1
RTOHBRECHEB L TEVETH -7/, T4 — FEHICERT 3 EEZL 5N 505, Bk 26 H

VT FORELEBO LAREEICIE, R i,

FH YRR =R Vol 15
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