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Development of High-Intensity Interval Training: Towards the minimal dose of
high-intensity interval training for inducing various physiological and
performance adaptations.

Yamagishi, Takaki
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This research project aimed to determine the dose-response relationship of
sprint and physiological responses at whole-body and peripheral levels. It has been shown that only
30 s of all-out sprints (2 sets of 15-s sprint) significantly increased pulmonary oxygen uptake and
oxygen extraction at vastus lateralis and rectus femoris. Furthermore, significant increases in the
recruitment of thigh muscles were also confirmed with two 15-s all-out sprints by functional
magnetic resonance imaging. In addition, this study also showed that there was a blunted response of

oxidative metabolism (as determined by pulmonary oxygen uptake and tissue oxygenation index at
thigh muscles) with sprint repetitions, that is, no further increases in those parameters when
all-out sprints (>10s) were repeated two to three times. The current results would explain previous
research findings that showed increases in sprint repetitions do not necessarily augment
physiological adaptations (maximal oxygen uptake).
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