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Although hydrogen has a wide range of biological functions, the target of hydrogen to play its biological effects is still debated. We previously found that hydrogen could directly interact with acetylcholinesterase (AChE) and enhance its activity, suggesting that the enzyme molecules may be the potential targets of hydrogen. Besides AChE, whether hydrogen could interact with other enzymes has not been reported. The purpose of this study is to explore the possibility of hydrogen on horseradish peroxidase (HRP) activity. In this study, fluorescence and ultraviolet spectroscopy were used to determine the effects of hydrogen on HRP activity, and the mechanism underlying the effects of molecular hydrogen was also investigated. The results showed that HRP enzyme activity increased by 18.42% and 5.44%, respectively when the hydrogen concentration reached to saturated (800 μmol/L) and semi-saturated (400 μmol/L) levels; the fluorescence spectrum detection showed hydrogen-induced increase in fluorescence intensity of endogenous amino acids in HRP by 4.15%, the 
[bookmark: _GoBack]distance from tryptophan to heme center decreased from 2.85 nm to 2.69 nm, and the fluorescence quantum yield increased from 72.8% to 73.4%; UV spectrum detection showed that hydrogen could reduce the conversion rate of HRP to high valent iron state (HRPI). Meanwhile, intermittent UV irradiation could induce blue shift after red 
shift of the wavelength reached to the HRPI state. The above results suggest that hydrogen could induce alterations in the microenvironment of histidine, tryptophan and aspartate in HRP, and reconstruct of the hydrogen bond network with the "H2O-H2O2" bridge, thus increasing the efficiency of energy transfer to heme center and enhancing the hydrogen bond between His42 and Asn70, which finally result the increase in enzyme activity. 
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