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Mechanism of the effort-induced hyperventilation during intense exercise
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This study determined the mechanism of the effort-induced hyperventilation during
intense exercise (IE). Integrated EMG (iEMG) in the active muscle (AM) decreases during IE with reduced mu
scle glycogen. The first experiment showed that the IEMG decrement was supﬁressed by carbohydrate suppleme
ntation, indicating that the central command (CC) to the AM is decreased when effort sense iIs increased, w
hile the CC decrement is suppressed when the increase in effort sense is avoided. Thus, this suggests the
possibility that the effort-induced hyperventilation is associated with decrease in excitability of the pr
imary motor cortex. Although this association was determined by using TMS, further analysis was needed to
verify the above hypothesis. The last experiment showed that ventilation with breathing effort augments th
e corticospinal excitability of AM, suggesting that hyperventilation during IE have a role of supporting m
uscle activity by a mechanism differing from a homeostatic mechanism.
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