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Molecular hydrogen medicine: Possible mechanisms of hydrogen antioxidant activity
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Molecular hydrogen (H2) selectively reduces toxic reactive oxygen species
including hydroxyl radical and ameliorates oxidative stress-induced injuries in vivo. However, precise
mechanisms underlying the remarkable effect with a small amount of H2 remain unclear. In the current
study, we investigated the effect of H2 on mitochondria in cultured neuroblastoma SH-SY5Y and found that
H2 enhanced mitochondrial membrane potential and cellular ATP accompanying a decrease in reduced
glutathione and an increase in superoxide. Pretreatment of cells with H2 suppressed the H202-induced cell
death, whereas posttreatment did not. An increase in antioxidative enzymes of the pretreated cells
indicated the possibility that a mild stress with H2 induce an increased resistance to exacerbated
oxidative stress. We propose here that H2 functions both as a radical scavenger and “ a mitohormetic
effector” against oxidative stress.
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