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Oxygen-uptake kinetics during inspiratory resistive breathing

Takahiro YUNOKI, Zheng XIAO, Kazuki SHIRAKAWA,
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Abstract

It is known that a constant-load high-intensity exercise brings about an excessive increase In
oxygen uptake (VOQ; excess \‘702). Most of the excess VOQ has been reported to originate in an
exercising muscle (e.g., leg muscle). However, respiratory muscles also require oxygen to do a
ventilatory movement necessary for the leg exercise. We tried to extract and reproduce \'702
resulting from respiratory muscle activity, and we examined the relationship between respiratory
muscle activity and excess \'702. Eight healthy subjects performed a 6-min voluntary
hyperventilation three times by using a breathing mask with an inspiratory resistive load
(40cmH,O; inspiratory resistive breathing, IRB). Ventilation during the IRB performed three
times was maintained at the same level (~70L/min). Fatigue indexes of respiratory muscles
(effort sense of breathing and maximal inspiratory pressure) were significantly changed by the
repetition of IRB, indicating the development of respiratory muscle fatigue. VOZ overshot
transiently for 30 sec after the start of IRB and then showed a steady state until the end of
IRB. There was no significant difference in VOQ kinetics during the IRB performed three times.
These results suggest that fatigue of inspiratory muscles 1s not involved in excess \.702 during

constant-load high-intensity exercise as long as the work of breathing stays constant.



