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Hydrogen-Rich Water Improves Cognitive Ability and Induces
Antioxidative, Antiapoptotic, and Anti-Inflammatory Effects in an Acute

Ischemia-Reperfusion Injury Mouse Model
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Abstract
Background: Cerebral ischemia and its reperfusion injury facilitate serious neurodegenerative diseases such as dementia due
to cell death; however, there is currently no treatment for it. Reactive oxygen species is one of the many factors that induce
and worsen the development of such diseases, and it can be targeted by hydrogen treatment. This study examined the effect
of molecular hydrogen in cerebral ischemia-reperfusion injury, which is emerging as a novel therapeutic agent for various
diseases.
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Methods: Ischemia-reperfusion injury was generated through bilateral common carotid artery occlusion in C57BL/6 mice.
The test group received hydrogen-rich water orally during the test period. To confirm model establishment and the effect of
hydrogen treatment, behavioural tests, biochemical assays, immunofluorescence microscopy, and cytokine assays were

conducted.
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Results: Open field and novel object recognition tests revealed that the hydrogen-treated group had improved cognitive
function and anxiety levels compared to the nontreated group, while hematoxylin and eosin stain showed abundant pyknotic
cells in a model mouse brain, and this was attenuated in the hydrogen-treated mouse brain. Total antioxidant capacity and
thiobarbituric acid reactive substance assays revealed that hydrogen treatment induced antioxidative effects in the mouse
brain. Immunofluorescence microscopy revealed attenuated apoptosis in the striatum, cerebral cortex, and hippocampus of
hydrogen-treated mice. Western blotting showed that hydrogen treatment reduced Bax and TNF «a levels. Finally, cytokine
assays showed that IL-2 and IL-10 levels significantly differed between the hydrogen-treated and nontreated groups.
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Conclusion: Hydrogen treatment could potentially be a future therapeutic strategy for ischemia and its derived
neurodegenerative diseases by improving cognitive abilities and inducing antioxidative and antiapoptotic effects. Hydrogen
treatment also decreased Bax and TNF a levels and induced an anti-inflammatory response via regulation of IL-2 and IL-10.
These results will serve as a milestone for future studies intended to reveal the mechanism of action of molecular hydrogen
in neurodegenerative diseases.
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reperfusion injury

7 M CHIIEsE (h 7 m— 2 ) N E S 2 L Thx o TIEESHE ST 2R,

bilateral common carotid

artery occlusion
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C57BL/6 mice
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behavioural tests
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biochemical assays
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novel object recognition
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hematoxylin eosin stain
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thiobarbituric acid
reactive substance
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Western blotting (WB)

VIARY TR YT A

2y Ay ORHER A 5 70 OIERN e RER Tk, 2 v X HIREM» DR ED X v Sy




(16) -5

v B LR 0% 8o BE i RS 5,

Bax BAX XEFERMIOEIEICES LCT R — v ROMREE 22 I A2 1T O FEIE T & L CHRe
TRV NIHE,

TNF a MBS T o RIEWESA P4 vo—H, SEOL B ANEAMILEIRLZVESEEZ >0z 03
20, KREBICEASND LRELXGIERT L, ELZRC LMol (78—
) bEHT 5,

IL-2 Avz—ofFv2 FA P hAvO—D, GIEREHE RERTTOmMBEREZ DL, MENEZRHHILTHCERK
WL L BT 2 DI mE ARG 2 BT,

IL-10 4va—aAfxv10 TIRIETEF A4 P4 v ORE, ¥4 F A4 VI L, HoWmE 2>, EHEICh

SN DL 2 JIHI L 72 0 . RIS Z el S ¢ 5,

antiapoptotic effects
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