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Hydrogen-rich water Parkinson’s disease

Fu, Y., et al. "Molecular hydrogen is protective against 6-
hydroxydopamine-induced nigrostriatal degeneration in a
rat model of Parkinson's disease." Neuroscience

letters 453.2 (2009): 81 & PLoS One. 2009 Sep 30;4(9):e7247

Control water H, water
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. O\ //
* 1988: Hypothesized that hydrogen ‘ J //
from bacteria could be therapeutic e+ | I }’j
{ l( r“: ‘::Ej/(— \ ";’
% ‘ | { \\ ;;7 ./{\'/1’\ \
* 2009: Confirmed by a report from the “"?7;’{"/‘;‘;5,;:_\:.? A
Forsyth Institute in Boston and the < WVT, /’ |
A\ b .{.}"_} ,(_—; | |
University of Florida (RGN

* Neale, R.J. Medical Hypotheses, 1988. 27(1): p. 85-87
* Kajiya, M., et al. Biochem. Biophys. Res. Commun. 2009. 386(2): p. 316-321.
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Molecular hydrogen has been
shown to be therapeutic in over 170
ldiffereni human and animal disease
~models and essentially every organ
ofbthe human body.
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Methods of Administration
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1 b nhalation of hydrogen gas
* Hyperbaric hydrogen chamber

* Hydrogen-rich saline injection
* Taking a hydrogen water bath
* Ingestion of hydrogen-rich water
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H, breath ppm vs, dosage

H, dosage ™ llgrams
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’ hydrophobsc antioxidants

@ hydrophilic antioxidants ’.’
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Ohtg, S. (2012).
Biochimica et Biophysica

Acta (BBA)-General Wy
Subjects, 1820(5), 586 0. Shigeo. Blochimica et Biophysica Acta (BBA)-General Subjects 1820 5 mw:ﬁ
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S Conventional antioxidants may negate exercise
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US Nationad Library of Medone

Sl et es of biaslh Limits Advanced Journal list

Joumad List » Proc Natl Acad Sci U S A » v.106(21) 2009 May 26 » PMC2680430

This Acticle | Info for Authors | Subscribe | About

Proc Natl Acad Sa U S A, 2009 May 26; 106(21) 8565-8670, PMCID: PMC2680430
Published onling 2009 May 11, coi: 10, 1073/pnas 0903485106
Madcal Scences

Antioxidants prevent health-promoting effects of physical exercise in humans

Michae! Ristow,®P-12 Kim Zarse 32 Andreas Oberbach,52 Nora Kiéting,S Marc Birringer,® Michael Kiehntopf,9 Michael
Stumvoll,® C. Ronald Kahn.® and Matthias Bluher™2
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* Signal transduction

Reactive oxygen species (ROS) as redox signals to and from mitochondria

* Immunity

* Vasodilation

®
e Activation of

/7

M. Callingyet al. J Cell Sci. 125.4
(201/2): 801-806 ©J. Cell Sci. (2012) 125, 801-806

transcription factors
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Hydrogen ameliorates oxidation

O
MDA Superoxide Dismutase (SOD)
TBAR Glutathione (GSH)
l 8-OHdG Catalase (Cat)
HNE Glutathione peroxidase(GPx)
< Protein carbonyl Glutathione S-transferase (GST)
*Review of
t@es S dROM Glutathione reductase

these markers
gre’altered by

13-HODE Total Antioxidant Status (TAC)

H, odministration



@MHI Hydrogen gas can activate the Nrf2

pathway, leading to increased
production of SOD, GSH, CAT, etc.
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)
é H. Chen, et al. Int

Immunopharmacol 28.1

(2015): 643

%

* /A.0¥u, et al. Toxicology

Iétters 238.3 (2015):
19
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H, prevents ROS formation
by cell modulation

N\

(l)Fig. is example only.

("I. Tomohiro, et al. Biochem.
fBiophys. Res. Commun.
41 19 (2011): 143-149.
S/ Ydsunori, et al.
Biochem. Biophys. Res.
Commun. 375.3 (2008):
346-350.
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Qigh, Liren, et al. "Radioprotective effect of hydrogen
o q " " 0
in cultured cells and mice.” Free radical research 44.3 H2(-)

(2010): 275-282. 4Gy(+)
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Abstract ~ Send to: ~

J Assist Repeod Gened, 2014 Jan31(1):109-14. doi: 10.1007/810815-013-0102-2. Epub 2013 Nov 13.

Long-term treatment of hydrogen-rich saline abates testicular oxidative stress induced by
nicotine in mice.
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@M HI Life is between and Reduction
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Reduction
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CH.,|Foyer. et al. The Plant Cell 17.7
005): 1866
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Oxidative stress
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Xpression

at shock protein 27. Hypertension.
;55:

-1417.
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Both oxidative and reductive stress can occur
simultaneously in the same cell
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/

Kirstein, J. The EMBO
/Journal (2015) 34: 2334—-2349
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T LQZ:;S’IZO J.

Free Radic Biol Med.
2014 Oct;75 Suppl 1:52

Redox dysregulation
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CTL 100% H,

: muscle
: internal fat
- subcutaneous fat

K?mi ra, N., et al. Obesity 19.7 (2011):
13926-1403.
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Original Article

Therapeutic potential of molecular hydrogen in ovarian cancer

Lol Shang' <", Fei 00", Jala U~ Yating Zhang'<, Mengyu Liu'Z, Pengxdang Zhao'<, Xuemei Ma' <, Tyler W. Labarcn?®
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SCIENTIFIC REPg}RTS

VFEN Molecular hydrogen increases
resilience to stress in mice

Qiang Gao’, Han Song’, Xiao-ting Wang’, Ying Liang’, Yan-jie Xi¥, Yuan Gao’, Qing-jun Guo’,
Tyler LeBaron®, Yi-xiao Luo®, Shuang-cheng Li*, XiYin’, Hai-shui Shi’ & Yu-xia Ma*
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Jourmal List » Front Bohav Neuroso » v 12; 2018 » PMCG087877

r‘.‘ frontiers

1IN Behavioral Neuroscience

Front Behay Neurosci. 2018; 12: 170. PMCID: PMCE087877
Published online 2018 Aug 6. doi: [10.3389/nbeh.2018.00170) PMID: 30127728

Hydrogen-Rich Water Ameliorates Autistic-Like Behavioral Abnormalities
in Valproic Acid-Treated Adolescent Mice Offspring

Qingiun Guo, ™! Xi Yin,>! Meng Qiao, ! Yujiao Jia.® Dandan Chen.’ Juan Shao.* Tyler W, Lebaron.” Yuan Gao.%7
Haishui Shi.%"2%" and Bin Jia” %"
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Mog Gas Res, 2017 Oct-Dec; 7(4) 247-255, PMCID: PMCSS806445
Published online 2018 Jan 22. doi: [10,41032045.6912 222448) PMID: 20497485

Hydrogen-rich water for improvements of mood, anxiety, and autonomic
l nerve function in daily life
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, Keliang, et al. Shock 34.5
2010): 495
ng, Y.et al. : Exp Ther Med 11.6

( 2590.
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* Review of animal, cell, tissue
and clinical studies
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placebo group H2-group

Graphical abstract

Subjects with MCI carrying the APOE4 genotype were improved in
ADAS-cog by drinking H,-dissolved water for 1 year as assessed by a
randomized double-blind placebo-controlled clinical study.
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J Stroke Corgbrovans O 2077 Nov 26(11)2587-2504, dox 1010164 prokacerebrovandis 2017 06 012, Epub 2017 Jun 29

Hydrogen Gas Inhalation Treatment in Acute Cerebral Infarction: A Randomized Controlled Clinical
Study on Safety and Neuroprotection.

Ono H'. m;a,ma Y2, Ohta 5>, Sakameto M2, Kinone K2, Horkosi T2, Tamaki M*, Takeshita 12, Futatuid T2, Onishi W=, lshiguro T2, Okamoto 52, Ishi 52,
Takanami H®.

+ Author information

Abstract

BACKGROUND: Molecular hydrogen (H;) acts as a therapeutic anticcddant. Inhalation of H; gas (1-4%) was effective for the
improvement of cerebral infarction in multiple animal expernments. Thus, for actual applications, a randomized controlled cinical study is
desired to evaluate the effects of inhalation of H; gas. Here, we evaluale the H; treatment on acute cerebral infarction.

METHODS: Through this randomized controlled cinical study, we assessed the safety and effectiveness of H, treatment in patients with
cerebral infarction in an acute stage with mild- to moderate-severty National Institute of Health Stroke Scale (NIHSS) scores (NIHSS =
2-6). We enrolled 50 patients (25 each in the H; group and the control group) with a therapeutic time window of 6 10 24 hours. The M,
group inhaled 3% H; gas (1 hour twice a day), and the control group received conventional intravenous medications for the initial 7 days.
The evaluations included dally vital signs, NIMSS scores, physical therapy indices, weekly blood chemistry, and brain magnetic
resonance imaging (MRI) scans over the 2.week study perod.

RESULTS: The H; group showed no significant adverse effects with improvements in axygen saturation, The following signiicant effects
were found: the relative signal intensity of MRI, which indicated the severity of the infarction site, NIHSS scores for clinically quantifying
stroke seventy, and physical therapy evaluation, as judged by the Barthel Index.

CONCLUSIONS: H; treatment was safe and effective in patients with acute cerebral infarction. These results suggested a potental for
widespread and general application of H; gas.




1167 Emergency evaluation

210 Intravascular service
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@
376 MRI exclusion; 86 too small
1 136 multiple
@) 154 100 large

(15 hemorrhages included
in multiple and too large)

NIHSS exclusion

197
283 Onset exclusion (delayed visit)

49  Other medical exclusion (more included in MRI, NISS exclusion)

Cﬁ O 2 Consent could not be obtained

50 randomization
,Jl ::\' _)

25 Hz-treatment 25 Medical treatment without H2
i

ey -’B | Journal of Stroke and Cerebrovascular Diseases 2017 26, 2587-2594DOI: (10.1016/j.jstrokecerebrovasdis.2017.06.012)
EFLSEVIER Copyright © 2017 The Authors Terms and Conditions
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O * Elucidate molecular mechanisms
* Which diseases most effective
* Dosing protocol /strategies

l * Concentration
* Method of administration

P (comparisons)

* Inhalation

‘ * Drinking
* Intravenous
* Bathing
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