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Abstract

Traumatic brain injury (TBI) in its various forms has emerged as a major problem for modern society.
Acute TBI can transform into a chronic condition and be a risk factor for neurodegenerative diseases
such as Alzheimer's and Parkinson's diseases, probably through induction of oxidative stress and
neuroinflammation. Here, we examined the ability of the antioxidant molecular hydrogen given in
drinking water (molecular hydrogen water; mHW) to alter the acute changes induced by controlled
cortical impact (CCl), a commonly used experimental model of TBI. We found that mHW reversed CCI-
induced edema by about half, completely blocked pathological tau expression, accentuated an early
increase seen in several cytokines but attenuated that increase by day 7, reversed changes seen in the
protein levels of aquaporin-4, HIF-1, MMP-2, and MMP-9, but not for amyloid beta peptide 1-40 or 1-
42. Treatment with mHW also reversed the increase seen 4 h after CCl in gene expression related to
oxidation/carbohydrate metabolism, cytokine release, leukocyte or cell migration, cytokine transport,
ATP and nucleotide binding. Finally, we found that mHW preserved or increased ATP levels and
propose a new mechanism for mHW, that of ATP production through the Jagendorf reaction. These
results show that molecular hydrogen given in drinking water reverses many of the sequelae of CCl
and suggests that it could be an easily administered, highly effective treatment for TBI.

Figures


https://pubmed.ncbi.nlm.nih.gov/?term=Dohi+K&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Kraemer+BC&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Erickson+MA&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=McMillan+PJ&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Kovac+A&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Flachbartova+Z&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Hansen+KM&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Shah+GN&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Sheibani+N&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Salameh+T&cauthor_id=25251220
https://pubmed.ncbi.nlm.nih.gov/?term=Banks+WA&cauthor_id=25251220
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4176020/
https://doi.org/10.1371/journal.pone.0108034
https://dx.plos.org/10.1371/journal.pone.0108034
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/25251220/

" nam Day 1 Dey 3 ey P
i Afler CC1

Figure 2. Reduction of
CCl-induced
pathological tau...

Figure 1. Effects of CCI
and mHW...

Figure 4. GFAP

. L Figure 5. The CCI
immunoreactivity is

. induced increase in...
decreased in...

Related information

PubChem Compound (MeSH Keyword)

LinkOut - more resources

Full Text Sources
Europe PubMed Central
PubMed Central

Public Library of Science

Other Literature Sources
The Lens - Patent Citations
scite Smart Citations

Medical
MedlinePlus Health Information

Miscellaneous
NCI CPTAC Assay Portal

Figure 3. Reduction of
CCl-induced
pathological tau...

Figure 6. Effects of CCl
and mHW...


https://www.ncbi.nlm.nih.gov/pmc/articles/instance/4176020/bin/pone.0108034.g001.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/4176020/bin/pone.0108034.g002.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/4176020/bin/pone.0108034.g003.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/4176020/bin/pone.0108034.g004.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/4176020/bin/pone.0108034.g005.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/4176020/bin/pone.0108034.g006.jpg
https://www.ncbi.nlm.nih.gov/pccompound/?linkname=pubmed_pccompound_mesh&from_uid=25251220
https://europepmc.org/abstract/MED/25251220
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/25251220/
https://dx.plos.org/10.1371/journal.pone.0108034
https://www.lens.org/lens/search/patent/list?q=citation_id:25251220
https://scite.ai/reports/25251220
https://medlineplus.gov/drinkingwater.html
https://assays.cancer.gov/non-CPTAC-2615

