"MOLECULAR HYDROGEN ... better than any other ANTIOXIDANT"

Quoted by: Tyler LeBaron: Scientist and Founder of Molecular Hydrogen Foundation

“HYDROGEN exerts a beneficial affect on CELL SIGNALLING, CELL METABOLISM and GENE EXPRESSION, giving it
ANTI-INFLAMMATORY, ANTI-ALLERGY and ANTI-OBESITY effects.
HYDROGEN also triggers AN INCREASE IN OUR BODY’S OWN ANTIOXIDANT SYSTEM ...” LeBaron

Attached CLINICAL STUDY CONCLUSION: “The results suggest that ERW is beneficial for the prevention and alleviation of
oxidative stress-induced human neurodegenerative diseases.”

Molecular Hydrogen has also been translated/termed as “Active Hydrogen”.
“Active Hydrogen blocks the telomere/telomerase interaction and

makes the LIFETIME OF CANCER CELLS LIMITED.”
Professor DR. SANETAKA SHIRAHATA

Able to pass through
blood-brain-barrier:
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Molecular weights of different anti-oxidants vs. Hydrogen other anti-oxidants

Molecular Hydrogen is the smallest molecule in existence. Because hydrogen is so small, it can penetrate deep into all cells to eliminate
free radicals at their source: in the mitochondria. Also, due to its size, hydrogen can easily cross the blood-brain-barrier to eliminate free
radicals in the brain. Molecular Hydrogen is created during the electrolysis process. Higher quality Electrolyzed Reduced Water (ERW)
contains a lot of molecular hydrogen and a small amount of platinum nanoparticles.

ERW is known to protect DNA from oxidative damage. Molecular Hydrogen converts toxic oxygen radicals and turns them into water,
leaving no by-products. Other antioxidants turn into weaker free radicals themselves after donating their electrons and neutralizing free
radicals. “The positive effects of hydrogen have been confirmed in 138 disease models (by 2014) and scientists are very excited about its
impact on disease treatment and prevention. ... The interest in hydrogen research and technology is growing exponentially.” LeBaron
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Background

Human brain is the biggest energy consuming tissue in
human body. Although it only represents 2% of the
body weight, it receives 20% of total body oxygen con-
sumption and 25% of total body glucose utilization. For
that reason, brain is considered to be the most vulner-
able part of human body against the reactive oxygen
species (ROS), a by-product of aerobic respiration. Oxi-
dative stress is directly related to a series of brain dys-
functional disease such as Alzheimer’s disease,
Parkinson’s disease etc. Electrolyzed reduced water
(ERW) is a functional drinking water containing a lot of
molecular hydrogen and a small amount of platinum
nanoparticles (Pt NPs, Table 1). ERW is known to sca-
venge ROS and protect DNA from oxidative damage
[1]. We previously showed that ERW was capable of
extending lifespan of Caenorhabditis elegans by scaven-
ging ROS [2]. Molecular hydrogen could scavenge ROS
and protected brain from oxidative stress [3]. Pt NPs are
also a new type of multi-functional ROS scavenger [4].

Materials and methods

In this research, we used TI-200S ERW derived from 2
mM NaOH solution produced by a batch type electroly-
sis device and model waters containing molecular
hydrogen and synthetic Pt NPs of 2-3 nm sizes as
research models of ERW to examine the anti-oxidant
capabilities of ERW on several kinds of neural cells such
as PC12, N1E115, and serum free mouse embryo
(SFME) cells. We pretreated the ERW and 200 uM
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H,0, and examined the neuroprotective effects of ERW
on PC12, N1E115 and SEME cells, using WST-8
method. We also examined the intracellular ROS
scavenging effects of ERW on N1E115 cells after pre-
treated cells with ERW and H,0O, using DCFH-DA. We
checked the protective effects of ERW on mitochondria
and cytoplasm by Rh123 and Fuo-3 AM stain. We also
examined the ATP production of SEME cells after pre-
treated with ERW and H,O, by Bioluminescence Assay
Kit. Finally, we used dissolved hydrogen (DH) and Pt
NPs as research models to examine their neuroprotec-
tive effects.

Results

ERW significantly reduced the cell death induced by
H,O, pretreatment (Figure 1). ERW also scavenged the
intracellular ROS and prevented the decrease of mito-
chondrial membrane potential and ATP production
induced by ROS. We also examined the neuroprotective
effects of molecular hydrogen and Pt NPs and showed
that both molecular hydrogen and Pt NPs contributed
to the neuroprotective effects of ERW.

Conclusion

The results suggest that ERW is beneficial for the pre-
vention and alleviation of oxidative stress-induced
human neurodegenerative diseases.
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Table 1 Characteristics of the water samples.The characteristics of water samples were determined immediately after
the preparation of ERW. ERW, electrolyzed reduced water; CW, activated charcoal-treated water. The pH values were
shown as average + standard deviation (N = 5). The values of DH, DO and Pt NPs were shown the minimum and
maximum values after 5 independent measurements.

MQ (NaOH) TI-200 ERW TI-9000 CW TI-9000 ERW
pH 113 £0.1 116 £ 0.1 79 + 0. 96 £ 02
Dissolved Hydrogen (mM) 0 0.2- 045 0 0.1- 0.25
Dissolved Oxygen (uM) 0 3.1-781 0 0-219
Pt NPs (nM) 0 05-128 0 0-36
Redox potential value (mV) + 350 -659 - -

Cell viability (%)

H:0:(uM) 0 0 100 100 200 200 300 300
ERW - 4+ = 4+ = 4+ = ¥

Figure 1 Protective effect of ERW on H,0,-induced neuroblastoma N1E115 cells death. Cells were treated with water samples (ERW and
control ultrapure water with same pH with ERW) and 200 uM H,0, for 24 h. Cell viabilities were assayed by WST-8 method. N=3, * p < 0.05.

Published: 22 November 2011

References

1. Shirahata S, Kabayama S, Nakano M, Miura T, Kusumoto K, Gotoh M,
Hayashi H, Otsubo K, Morisawa S, Katakura Y: Electrolyzed-reduced water
scavenges active oxygen species and protects DNA from oxidative
damage. Biophys Biochem Res Commun 1997, 234:269-274.

2. Yan H, Tian H, Kinjo T, Hamasaki T, Tomimatsu K, Nakamichi N, Teruya K,
Kabayama S, Shirahata S: Extension of the lifespan of Caenorhabditis
elegans by the use of electrolyzed reduced water. Biosci Biotech Biochem

2010, 74:2011-2015. ~
3. Ohsawa |, Ishikawa M, Takahashi K, Watanabe M, Nishimaki K, Yamagata K,

Katsura K, Katayama Y, Asoh S, Ohta S: Hydrogen acts as a therapeutic Submit your next manuscript to BioMed Central

antioxidant by selectively reducing cytotoxic oxygen radials. Nature Med and take full advantage of:

2007, 13:688-694.

4. Hamasaki T, Kashiwagi T, Imada T, Nakamichi N, Aramaki S, Toh K,
Morisawa S, Shimakoshi H, Hisaeda Y, Shirahata S: Kinetic analysis of
superoxide anion radical-scavenging and hydroxyl radical-scavenging * Thorough peer review
activities of platinum nanoparticles. Langmuir 2008, 24:7354-7364.

e Convenient online submission

* No space constraints or color figure charges

doi:10.1186/1753-6561-5-S8-P69 ¢ Immediate publication on acceptance
Cite this article as: Yan et al: The neuroprotective effects of

: . ¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
electrolyzed reduced water and its model water containing molecular

hydrogen and Pt nanoparticles. BMC Proceedings 2011 5(Suppl 8):P69. * Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolMed Central



http://www.ncbi.nlm.nih.gov/pubmed/17486089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17486089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18553993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18553993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18553993?dopt=Abstract

	Molecular Hydrogen-Blood Brain Barrier and Anti-oxidants.pdf
	The Neuroprotectve effects of electrolyzed reduced water
	Background
	Materials and methods
	Results
	Conclusion
	Author details
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


