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[Purpose]

In this study, we aimed to clarify the performance and biological responses during glycolytic exercise, which
is expected to result in enhanced blood lactate excretion, by exposing participants to high oxygen and
hydrogen levels in a hyperbaric environment.

[Methods]

Sixteen university students participated in the study who habitually exercised. We investigated the
participants under four environmental conditions: normobaric normoxia (NN), hyperbaric oxygen (HO),
hyperbaric high-hydrogen concentration (HH), and hyperbaric oxygen and hydrogen (HOH). The participants
performed mid-power training using a bicycle ergometer (30 s of full-power pedaling followed by 120 s of rest,
repeated thrice). We measured the heart rate, rating of perceived exertion (RPE), and blood lactate
concentration during the experiment. Furthermore, we compared the peak and mean middle-powers as well
as the peak rotation speed calculated using a bicycle ergometer.

[Results]

We observed no significant differences in RPE, maximum heart rate, peak middle power, or peak rotational
speed between the effects of the four environments. However, blood lactate concentrations were significantly
lower in patients under NN than those under HO conditions, and significantly lower in those under HO than
in those under HOH conditions (p < 0.05). The HH environment was significantly lower than the HO
environment, and significantly lower in the HOH environment than the HO environment (p < 0.05). The
average middle-power values were significantly higher in the HO than in the NN environment (p < 0.05).

[Conclusion]

In this study, participants were exposed to high oxygen and hydrogen levels in hyperbaric environments and
performed glycolytic exercise, which is expected to enhance blood lactate excretion. We assessed the
performance and biological responses of the participants and observed. no statistically significant differences
between the four environments in RPE, maximum heart rate, peak middle power, or peak rotational speed.
However, blood lactate concentration and average middle power were significantly different. In surrary, the
results of this study suggest that the HH environment affects energy metabolism.
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