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The Basics 



H2	gas�0％ ２％ 

Dead	area	in	rat	brain	�

H2 gas suppressed cell death of the brain  
due to cerebral infarction�

 (there is no effect with helium gas) �

Hydrogen acts as a 
therapeutic 
antioxidant by 
selectively reducing 
cytotoxic oxygen 
radicals 



H2 water Control water 

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 



Hydrogen gas from bacteria exerts 
therapeutic biological effects 

•  1988: Hypothesized that hydrogen 
     from bacteria could be therapeutic 
 
•  2009: Confirmed by a report from the 
     Forsyth Institute in Boston and the 
     University of Florida 

•  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. 



Molecular hydrogen has been 
shown to be therapeutic in over 170 
different human and animal disease 
models and essentially every organ 
of the human body. 



Methods of Administration 

•  Inhalation of hydrogen gas 
•  Hyperbaric hydrogen chamber 
•  Hydrogen-rich saline injection 
•  Taking a hydrogen water bath 
•  Ingestion of hydrogen-rich water 



Pharmacokinetics 



• Rapid diffusion 
• Small molecule 

• Hydrophobic 
• No byproduct (water) 

Ohta, S. (2012). 
Biochimica et Biophysica 
Acta (BBA)-General 
Subjects, 1820(5), 586 



Free radical/antioxidant marketing  



Conventional antioxidants may negate exercise 
benefits 



Benefits of ROS (Free Radicals) 

•  Signal transduction 

•  Immunity 

•  Vasodilation 

Y. Collins, et al. J Cell Sci. 125.4 
(2012): 801-806 

•  Activation of 
transcription factors 



Hydrogen ameliorates oxidation 

*Review of 
studies show 
these markers 
are altered by 
H2 administration 

Markers of oxidative stress Markers of antioxidant status 

MDA Superoxide Dismutase (SOD)  

TBAR Glutathione (GSH)  

8-OHdG Catalase (Cat)  

HNE Glutathione peroxidase(GPx)  

Protein carbonyl  Glutathione S-transferase (GST)  

dROM Glutathione reductase  

13-HODE Total Antioxidant Status (TAC)  



Hydrogen gas can activate the Nrf2  
pathway, leading to increased  
production of SOD, GSH, CAT, etc. 

•  H. Chen, et al. Int 
Immunopharmacol 28.1 
(2015): 643 

 
•  J. Yu, et al. Toxicology 

letters 238.3 (2015): 
11 

 



H2 prevents ROS formation  
by cell modulation 

Fig. is example only. 
 
I. Tomohiro, et al. Biochem. 
Biophys. Res. Commun. 
411.1 (2011): 143-149. 
 
S. Yasunori, et al. 
Biochem. Biophys. Res. 
Commun. 375.3 (2008): 
346-350. 



Helps maintain redox homeostasis 

Qian, Liren, et al. "Radioprotective effect of hydrogen 
in cultured cells and mice." Free radical research 44.3 
(2010): 275-282. 



Superiority of Hydrogen compared  
to other antioxidants 



Perhaps the reason H2 exerts a biological effect is because 
H2 has been intimately involved in: 

•  The origins of the Universe 
 
•  The genesis of life 
 
•  The evolution of eukaryotes 

(plant & animal cells) 



Life is balanced between Oxidation and Reduction 

FAD	 NAD+	

NO•	 HOCl	

H2O2	
1O2	

O2
–	OCl-	

NADH Vit.C FADH 

GPx GSH SOD 

CAT GST 
H2 

H2O 

Reduction Oxidation 

CH., Foyer. et al. The Plant Cell 17.7 
(2005): 1866 



Oxidative stress 



Zhang X, Min X, Li C, et al. Involvement of 
reductive stress in the cardiomyopathy in 
transgenic mice with cardiac-specific 
overexpression 
of heat shock protein 27. Hypertension. 
2010;55: 
1412-1417. 

Reductive stress 



Both oxidative and reductive stress can occur 
simultaneously in the same cell 

Kirstein, J. The EMBO 
Journal (2015) 34: 2334–2349 



Redox dysregulation 

Loscalzo J. 
Free Radic Biol Med. 
2014 Oct;75 Suppl 1:S2 
 



H2 suppresses obesity 

CTL�  H2�

Red: muscle 
Blue: internal fat 
Green: subcutaneous fat�

Body fat�

Kamimura, N., et al.  Obesity 19.7 (2011): 
1396-1403. 





Likely mediated by inhibiting the hypothalamic-pituitary-adrenal 
axis and inflammatory responses to stress.  
 



Hydrogen helps prevent autism 



Sympathetic nerve activation and mood/anxiety (K6) were 
decreased by HRW 



•  Arthritis 
•  Pancreatitis 
•  Hepatitis 
•  Asthma 
•  Colitis 
•  Sepsis 
•  Pain 
 

Hydrogen ameliorates inflammation 

INFLAMMATION! 

Xie, Keliang, et al. Shock 34.5 
(2010): 495 
Hong, Y.et al. : Exp Ther Med 11.6 
(2016): 2590. 



Hydrogen ameliorates inflammation 

-  HMGB1 -  NF-�B -  NLRP3 -  NFATC1 -  STAT3 -  TLR4 -  p38 MAP kinase,  -  JNK 

H2 

* Review of animal, cell, tissue 
and clinical studies 



Post-Cardiac Arrest�
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improved� improved�

ApoE4 carrier� ApoE4 carrier�

Graphical abstract�
Subjects with MCI carrying the APOE4 genotype were improved in 
ADAS-cog by drinking H2-dissolved water for 1 year as assessed by a 
randomized double-blind placebo-controlled clinical study.�
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H2 water improved MCI with APOE4 genotype�

Nishimaki, K.,  et al 2017.  
Current Alzheimer 
research. 
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We need more studies 

•  Elucidate molecular mechanisms 
• Which diseases most effective 
•  Dosing protocol/strategies 
•  Concentration 
• Method of administration 

(comparisons) 
•  Inhalation 
•  Drinking 
•  Intravenous  
•  Bathing 



www.MolecularHydrogenInstitute.com 

Tyler W. LeBaron, Executive Director MHI 


