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Abstract

Molecular hydrogen has been reported to be effective for a variety of disorders and its effects have

been ascribed to the reduction of oxidative stress. However, we have recently demonstrated that

hydrogen inhibits type I allergy through modulating intracellular signal transduction. In the present

study, we examined the hydrogen effects on lipopolysaccharide/interferon γ LPS/IFNγ-induced

nitric oxide (NO) production in murine macrophage RAW264 cells. Treatment with hydrogen

reduced LPS/IFNγ-induced NO release, which was associated with a diminished induction of

inducible isoform of nitric oxide synthase (iNOS). Hydrogen treatment inhibited LPS/IFNγ-induced

phosphorylation of apoptosis signal-regulating kinase 1 (ASK1) and its downstream signaling

molecules, p38 MAP kinase and JNK, as well as IκBα, but did not affect activation of NADPH

oxidase and production of reactive oxygen species (ROS). As ROS is an upstream activator of ASK1,

inhibition of ASK1 by hydrogen without suppressing ROS implies that a potential target molecule of

hydrogen should be located at the receptor or immediately downstream of it. These results

suggested a role for molecular hydrogen as a signal modulator. Finally, oral intake of hydrogen-rich

water alleviated anti-type II collagen antibody-induced arthritis in mice, a model for human

rheumatoid arthritis. Taken together, our studies indicate that hydrogen inhibits LPS/IFNγ-induced

NO production through modulation of signal transduction in macrophages and ameliorates

inflammatory arthritis in mice, providing the molecular basis for hydrogen effects on inflammation

and a functional interaction between two gaseous signaling molecules, NO and molecular

hydrogen.

Related information

PubChem Compound

PubChem Compound (MeSH Keyword)

PubChem Substance

LinkOut - more resources

Full Text Sources

Elsevier Science

Other Literature Sources

The Lens - Patent Citations

Medical

ClinicalTrials.gov

https://pubmed.ncbi.nlm.nih.gov/?term=Itoh+T&cauthor_id=21723254
https://pubmed.ncbi.nlm.nih.gov/?term=Hamada+N&cauthor_id=21723254
https://pubmed.ncbi.nlm.nih.gov/?term=Terazawa+R&cauthor_id=21723254
https://pubmed.ncbi.nlm.nih.gov/?term=Ito+M&cauthor_id=21723254
https://pubmed.ncbi.nlm.nih.gov/?term=Ohno+K&cauthor_id=21723254
https://pubmed.ncbi.nlm.nih.gov/?term=Ichihara+M&cauthor_id=21723254
https://pubmed.ncbi.nlm.nih.gov/?term=Nozawa+Y&cauthor_id=21723254
https://pubmed.ncbi.nlm.nih.gov/?term=Ito+M&cauthor_id=21723254
https://doi.org/10.1016/j.bbrc.2011.06.116
https://linkinghub.elsevier.com/retrieve/pii/S0006-291X(11)01096-5
https://www.ncbi.nlm.nih.gov/pccompound/?linkname=pubmed_pccompound&from_uid=21723254
https://www.ncbi.nlm.nih.gov/pccompound/?linkname=pubmed_pccompound_mesh&from_uid=21723254
https://www.ncbi.nlm.nih.gov/pcsubstance/?linkname=pubmed_pcsubstance&from_uid=21723254
https://linkinghub.elsevier.com/retrieve/pii/S0006-291X(11)01096-5
https://www.lens.org/lens/search/patent/list?q=citation_id:21723254
https://clinicaltrials.gov/search/term=21723254%5BPUBMED-IDS%5D


02/07/2023, 19:38 Molecular hydrogen inhibits lipopolysaccharide/interferon γ-induced nitric oxide production through modulation of signal transduction in …

https://pubmed.ncbi.nlm.nih.gov/21723254/ 2/2

Research Materials

NCI CPTC Antibody Characterization Program

National BioResource Project

Miscellaneous

NCI CPTAC Assay Portal

https://antibodies.cancer.gov/detail/CPTC-MAPK8-1
https://rrc.nbrp.jp/references/list?pubmed=21723254
https://assays.cancer.gov/CPTAC-849

