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The Effect of Acute Hypoxia on the Voluntary Muscle Exertion
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To elucidate the effects of acute hypoxia on neuromuscular functions, 7 male volunteers exerted their maximal plantar

flexions for 5 times within 3 min interval with inhaling gas of 12% O,+88% N,. Maximal voluntary contraction (MVC),

maximal rate of force development (+ dF/dt) and relaxation (—dF/dt), reaction time, root mean square value of EMG (RMS)

in soleus and gastrocnemius muscles and mean power frequency of EMG (MPF) were calculated by computer routines.

Additionally, minute ventilation (Vi) was measured for the last 3 min. These values were compared with those in normoxic

(control) condition obtained by the same procedure.

During hypoxia, MVC of the subject who showed most enlargement of Vi increased successively, but mean value of MVC

in hypoxic condition was slightly (4%) increased. +dF/dt was rather increased (12%) while reaction time, MPF and RMS

showed little change compared with control condition. Relative changes in MPF and RMS during first 3 min showed significant

(p < 0.05) negative correlation with each other. These results suggest that the ability to exert maximal voluntary contractions

itself show little change, but the way of exerting maximal force may change during hypoxia.
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Table 1. Physical characteristics of the subjects and minutes ventilation (V;) during control
and hypoxic conditions for the last 3 mim.

Age Height Weight Vi (BTPS)  Vy (BTPS)
subject Control Hypoxia
(yr) (cm) (kg) ( ¢ /min) ( ¢ /min)
S. A 23 175 61.5 17.4 20.3
G. M 24 170 50. 0 11.5 13.8
K. I. 27 167 61.0 19.1 25.0
N. K. 21 173 67.5 16.2 18.6
R. S 20 183 67.0 32.6 34,5
K. M 28 167 66.0 40.3 54.4
H. M 21 170 62.0 12.3 14.8
Mean 23.4 172.1 62.1 21.3 25.9
+ SD + 3.1 + 5.6 + 6.0 +10.9 +14.4
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Fig. 1 Time course of changes in Maximal voluntary contraction (MVC) and
reaction time during normoxic (control) and hypoxic conditions for each
subject.

e———— = shows mean value of all subjects and — — ———— shows
high responder, respectively.
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Fig. 2 Time course of changes in +dF/dt and —dF/dt during normoxic (cont-

rol) and hypoxic conditions.
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Fig. 3 Time course of changes in total root mean square value of EMG (RMS)
and total mean power frequency (MPF) during normoxic (control) and
hypoxic conditions.
1251 e 125¢
» H
_ — =3 =
o 100f = = =T¢ — 100}
> s
= -
75t I: 75L
1251 125
- e
= o
= (7]
- x
= 100F @ 100f
= 2
¥ =
2
75t 75L
1251 125+
~ =
Fos Lo
= w
S 1oof 00 ———5F — — om———pm = — ¥
P 3
¥ g
2
75% 75L
0 3 3 3 T2 0 3 6 3 T2
TIME (min) TIME (min)
o—oNORMOXIA o— -e HYPOXIA

Fig. 4 Relative changes in MVC, +dF/dt, —dF/dt, Reaction time, Total RMS
and Total MPF.
O—— 0 shows normoxic (control) and @— —@ shows hypoxic
conditions, respectively. Values are mean + SE.
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Fig. 5 The rate of difference between hypoxic and
control conditions. Refer to the text for details.
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