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Abstract

Background: Over-production of mucus is an important pathophysiological feature in chronic airway
disease such as chronic obstructive pulmonary disease (COPD) and asthma. Cigarette smoking (CS) is
the leading cause of COPD. Oxidative stress plays a key role in CS-induced airway abnormal mucus
production. Hydrogen protected cells and tissues against oxidative damage by scavenging hydroxyl
radicals. In the present study we investigated the effect of hydrogen on CS-induced mucus production
in rats.

Methods: Male Sprague-Dawley rats were divided into four groups: sham control, CS group,
hydrogen-rich saline pretreatment group and hydrogen-rich saline control group. Lung morphology
and tissue biochemical changes were determined by immunohistochemistry, Alcian Blue/periodic
acid-Schiff staining, TUNEL, western blot and realtime RT-PCR.

Results: Hydrogen-rich saline pretreatment attenuated CS-induced mucus accumulation in the
bronchiolar lumen, goblet cell hyperplasia, muc5ac over-expression and abnormal cell apoptosis in
the airway epithelium as well as malondialdehyde increase in the BALF. The phosphorylation of EGFR
at Tyr1068 and Nrf2 up-regulation expression in the rat lungs challenged by CS exposure were also
abrogated by hydrogen-rich saline.

Conclusion: Hydrogen-rich saline pretreatment ameliorated CS-induced airway mucus production
and airway epithelium damage in rats. The protective role of hydrogen on CS-exposed rat lungs was
achieved at least partly by its free radical scavenging ability. This is the first report to demonstrate that
intraperitoneal administration of hydrogen-rich saline protected rat airways against CS damage and it
could be promising in treating abnormal airway mucus production in COPD.

Figures

https://pubmed.ncbi.nlm.nih.gov/?term=Ning+Y&cauthor_id=24376700
https://pubmed.ncbi.nlm.nih.gov/?term=Shang+Y&cauthor_id=24376700
https://pubmed.ncbi.nlm.nih.gov/?term=Huang+H&cauthor_id=24376700
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+J&cauthor_id=24376700
https://pubmed.ncbi.nlm.nih.gov/?term=Dong+Y&cauthor_id=24376700
https://pubmed.ncbi.nlm.nih.gov/?term=Xu+W&cauthor_id=24376700
https://pubmed.ncbi.nlm.nih.gov/?term=Li+Q&cauthor_id=24376700
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3869805/
https://doi.org/10.1371/journal.pone.0083429
https://dx.plos.org/10.1371/journal.pone.0083429
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24376700/


Figure 1. Effect of
hydrogen on lung…

 

Figure 2. Effect of
hydrogen on goblet…

 

Figure 3. Effect of
hydrogen on CS-
induced…

Figure 4. Effect of
hydrogen on CS-
induced…

 

Figure 5. Effect of
hydrogen on CS-
induced…

 

Figure 6. Effect of
hydrogen on CS-
induced…

Related information

PubChem Compound (MeSH Keyword)

LinkOut - more resources

Full Text Sources

Europe PubMed Central
PubMed Central
Public Library of Science

Other Literature Sources

scite Smart Citations

Medical

ClinicalTrials.gov

Research Materials

NCI CPTC Antibody Characterization Program

Miscellaneous

NCI CPTAC Assay Portal

https://www.ncbi.nlm.nih.gov/pmc/articles/instance/3869805/bin/pone.0083429.g001.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/3869805/bin/pone.0083429.g002.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/3869805/bin/pone.0083429.g003.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/3869805/bin/pone.0083429.g004.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/3869805/bin/pone.0083429.g005.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/3869805/bin/pone.0083429.g006.jpg
https://www.ncbi.nlm.nih.gov/pccompound/?linkname=pubmed_pccompound_mesh&from_uid=24376700
https://europepmc.org/abstract/MED/24376700
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24376700/
https://dx.plos.org/10.1371/journal.pone.0083429
https://scite.ai/reports/24376700
https://clinicaltrials.gov/search/term=24376700%20%5BPUBMED-IDS%5D
https://antibodies.cancer.gov/detail/CPTC-EGFR-11
https://assays.cancer.gov/CPTAC-802

