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Abstract Hydrogen is a colorless, odorless, lightest and least dense gas. It was considered a physiologically inert gas in the past, but studies have

shown that hydrogen is extremely penetrating, easy to diffuse, easily absorbed and utilized by the human body, and has a certain degree of antioxidant,

Anti-inflammatory, anti—apoptosis and other biological effects. In recent years, hydrogen has attracted much attention as a new type of medical gas. In

addition to being an inhalable gas, it is also an effective oral, intravenous or topical drug. Studies have confirmed that hydrogen has a certain

therapeutic effect on various disease models, but its biological effects and mechanism of action are still unclear. This article reviews the recent

research and application of hydrogen in order to provide a reference for its clinical application.

Key words Hydrogen;Medical gas;Antioxidant;Ischemia—reperfusion injury

2007 Ohsawa l !

[2 3]
o]
1
o Murad F ™
1.
2020JZ-56 3.

$201911840007 4.
201805095YX3SF29 1] 5.
ZD-1 6.2018
2018E16
1999.11-
1983.5-

NO
o WuD ®
AEC
Bax  Bim N Bel-2 CyeilnD1
PI3K/Akt/Foxo3a o
TBI 7d
6h GPx.CAT MDA
B3]
2
4% 1%~4%
2.1

-Ohsawa |

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net

TBI

1]

39



34 2
2021 1

Vol. 34 No.2
Jan. 2021

Journal of Medical Information

ROS
[5] [6]\ [6] [7]
2.2
[10] 2
T2DM HDL
o Nishimaki K
2]
Beagle
[14]O
[15]O
2.3 N
[16]\ [17]\
R [20]
3
[22]
3.1 /
. 2018 Chen K ™
JAK2/STAT3 cpb

(C)1994-28>2 China Academic Journal Electronic Publishing House. All rights reserved.

o Feng R ™

mi
CK-MB c—Tnl h-FABP
[8] [9] o
R [25] N [26] N [27] N (8]
o 3.2
» Tamaki
I 2 H2
2 H,
1 /
o HanY @&
(13l 33
ROS
N [29Jo
Harris IS~ B9
Y Y GBM
GBM °
18] 31] PD-1"
1wl CD8'T o
N 4
21 ROS
- H.S  NO

http://www.cnki.net



34 2 Vol. 34 No.2
2021 1 Journal of Medical Information Jan. 2021
o (18] ,
1J1- ,2015,32(11):
[1]Ohsawa IIshikawa M, Takahashi K,et al.Hydrogen acts as a 2739-2742.

therapeutic antioxidant by selectively reducing cytotoxic oxygen
radicals[J].Nat Med,2007,13(6):688—694.
[2]Wu D,Liang M,Dang H,et al.Hydrogen protects against hy-
peroxia—induced apoptosis in type II alveolar epithelial cells via
activation of PI3K/Akt/Foxo3a signaling pathway [J].Biochem-
Biophys Res Commun,2018,495(2):1620—1627.
[3]Yuan J,Wang D,Liu Y,et al. Hydrogen —rich water attenuates
oxidative stress in rats with traumatic brain injury via Nrf2 path-
way|[J].J Surg Res,2018(228):238—246.
[4]Murad F.What are the molecular mechanisms for the antipro-
liferative effects of nitric oxide and ¢cGMP in vascular smooth
muscle[J].Circulation,1997,95(5):1101—1103.
[5]Huang JL,Liu WW Sun X]J Hydrogen inhalation improves mouse
neurological outcomesafter cerebral ischemia/reperfusion indepen-
dent of anti—necroptosis[J]. Medicalgas Research,2018,8(1):1.
[6]Diao M,Zhang S,Wu L,et al. Hydrogen Gas Inhalation Atten-
uates Seawater Instillation —Induced Acute Lung Injury via the
Nrf2 Pathway in Rabbits [J].Inflammation,2016,39 (6):2029 —
2039.
[7]Yao W,Guo A,Han X,et al.Aerosol inhalation of a hydro-
gen—rich solution restored septic renal function|J].Aging(Albany
NY),2019,11(24):12097-12113.
[8]Fang W,Wang G,Tang L,et al.Hydrogen gas inhalation pro-
tects against cutaneous ischaemia/reperfusion injury in a mouse
model of pressure ulcer [J]J Cell Mol Med,2018,22 (9):4243—
4252.
[9]Fang S,Li X,Wei X,et al.Beneficial effects of hydrogen gas
inhalation on a murine model of allergic rhinitis [J].Exp Ther
Med,2018,16(6):5178—5184.
[10] , 2

[D]. ,2017.
[11]Nishimaki K,Asada T,Ohsawa L,et al.Effects of Molecular
Hydrogen Assessed by an Animal Model and a Randomized
Clinical Study on Mild Cognitive Impairment[J].Curr Alzheimer
Res,2018,15(5):482—492.

[12] , .
0l- ,2015,39(5):358—362.
[13] ; , ,
). ,2017,37(5):327-331.
[14] , , . 60Co
01. ,2018,38(5):79—84.
[15] . , ;
110 01. ,2018,27(4):363—365.
[16] , ,
0. ,2016,38
(8):541—544.
7, .,
0. ,2016,28(3):307—311.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

[19]Zhou P,Lin B,Wang P,et al. The healing eftect of hydrogen—

rich water on acute radiation —induced skin injury in rats [J].J

Radiat Res,2019,60(1):17-22.

[20]Yokota T,Kamimura N,Igarashi T,et al.Protective effect of

molecular hydrogen against oxidative stress caused by peroxyni-

trite derived from nitric oxide in rat retina[J].Clinical&Experi-

mental Ophthalmology,2015,43(6):568—577.

[21]Tamaki ILHata K,Okamura Y,et al.Hydrogen Flush After

Cold Storage as a New End—Ischemic Ex Vivo Treatment for

Liver Grafts Against Ischemia/Reperfusion Injury [J].Liver

Transpl,2018,24(11):1589—1602.

P2 . \

[D]. ,2017.

[23]Chen K,Sun Y,Diao Y,et al. Hydrogen—rich solution atten-

uates myocardial injury caused by cardiopulmonary bypass in rats

via the Janus—activated kinase 2/signal transducer and activator

of transcription 3 signaling pathway [J].Oncol Lett,2018,16 (1):

167—-178.

[24]Feng R,Cai M,Wang X,et al.Early Aerobic Exercise Com-

bined with Hydrogen—Rich Saline as Preconditioning Protects

Myocardial Injury Induced by Acute Myocardial Infarction in

Rats[J].Appl Biochem Biotechnol,2019,187(3):663—676.

[25]Ge YS,Zhang QZ,Li H,et al.Hydrogen—rich saline protects

against hepatic injury induced by ischemia—reperfusion and la-

paroscopic hepatectomy in swine [J].Hepatobiliary Pancreat Dis

Int,2019,18(1):48—61.

[26]Xu X,He X,Liu J,et al.Protective effects of hydrogen —rich

saline against renal ischemia—reperfusion injury by increased ex-

pression of heme oxygenase—1 in aged rats[J].International Jour-

nal of Clinical and Experimental Pathology,2019,12(4).

[27]Chen M,Zhang J,Chen Y,et al.Hydrogen protects lung from

hypoxia/re —oxygenation injury by reducing hydroxyl radical

production and inhibiting inflammatory responses [J].Sci Rep,

2018,8(1):8004.

[28]Han Y,Qu P,Zhang K,et al.Storage solution containing hy-

drogen improves the preservation effect of osteochondral allo-

graft[J].Cell Tissue Bank,2019,20(2):201—208.

[29]Harris IS,Brugge JS.Cancer:The enemy of my enemy is my

friend|[J].Nature,2015,527(7577):170—171.

[30]Liu MY, Xie F,Zhang Y et al. Molecular hydrogen suppresses

glioblastoma growth via inducing the glioma stem—like cell dif-

ferentiation[J].Stem Cell Res Ther,2019,10(1):145.

[31]Akagi J,Baba H.Hydrogen gas restores exhausted CD8 +T

cells in patients with advanced colorectal cancer to improve

prognosis|J].Oncol Rep,2019,41(1):301-311.
2020-09-02 2020-09-26

/

http://www.cnki.net 41



