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B Molecular hydrogen inhalation modulates resting metabolism in healthy females: findings
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from a randomized, double-blind, placebo-controlled crossover study
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Abstract (3 & &:R)

Initially, molecular hydrogen was considered a physiologically inert and non-functional gas. However, experimental and
clinical studies have shown that molecular hydrogen has anti-inflammatory, anti-apoptotic, and strong selective
antioxidant effects. This study aimed to evaluate the effects of 60 minutes of molecular hydrogen inhalation on
respiratory gas analysis parameters using a randomized, double-blind, placebo-controlled, crossover design.

The study was conducted at Faculty of Physical Culture, Palacky University Olomouc from September 2022 to March
2023. Twenty, physically active female participants aged 22.1 * 1.6 years who inhaled either molecular hydrogen or
ambient air through a nasal cannula (300 mL/min) for 60 minutes while resting were included in this study. Metabolic
response was measured using indirect calorimetry. Breath-by-breath data were averaged over four 15-minute intervals.
Compared with placebo (ambient air), molecular hydrogen inhalation significantly decreased respiratory exchange ratio
and ventilation across all intervals. Furthermore, the change in respiratory exchange ratio was negatively correlated with
body fat percentage from 30 minutes onwards. In conclusion, 60 minutes of resting molecular hydrogen inhalation
significantly increased resting fat oxidation, as evidenced by decreased respiratory exchange ratio, particularly in
individuals with higher body fat percentages.
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randomized, double-blind, placebo-
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HR: {3828 (Heartrate) BF: PERSEE (Breathing frequency) VE: #5 & (Ventilation)

V-0, BRZ=HESE (Oxygen consumption)
RER: MEORAs#ELL (Respiratory exchange ratio)

EE: Tx/ILF—HEE (Energy expenditure)

V-CO,: —EfbixZ&=EL S (Carbon dioxide production)
FATox: BgRfER1L= (Fat oxidation rate)
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