(134) -1

5/ A URL https://pubmed.ncbi.nim.nih.gov/40469704/

¥ fiT # £ Cytojournal B #H F 2025
R M ERAFEFIHHESERER it R FE

= 2 Hydrogen gas therapy: A promising approach for sepsis management post-burn injury by

modulating inflammation, oxidative stress, and wound healing
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Abstract (3 & &:R)

Objective: Burns refers to a severe form of trauma that often leads to localized and systemic inflammatory responses, oxidative stress, and
immune dysfunction. Patients with severe burns are highly susceptible to the development of postburn sepsis, a condition influenced by
multiple factors, such as bacterial infection of the burn wound, alterations in immune status, and excessive release of inflammatory
mediators. This study aimed to investigate the mechanisms by which hydrogen gas treatment exerts its effects on postburn sepsis, with a
focus on its influence on inflammatory responses, oxidative stress, and wound healing.
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Material and methods: This work employed in vitro assays with Sprague-Dawley (SD) rat skin fibroblasts (RSFs) to assess the effects of
burn serum and hydrogen gas on cell proliferation through methylthiazolyldiphenyltetrazolium bromide assays and on apoptosis through
flow cytometry with Annexin V-fluorescein isothiocyanate/propidium iodide staining. In addition, an enzyme-linked immunosorbent assay
was performed to quantify inflammatory cytokines and oxidative stress markers in fibroblasts treated with burn serum. Western blotting
(WB) analysis was conducted to investigate signaling pathway modulation. The severe burn sepsis models of SD rats were segregated into
three experimental groups: a healthy normal control group, a burn sepsis control group, and a burn sepsis + hydrogen gas (2%) treatment
group. Wound healing was monitored, with wound contraction rates recorded and histological assessments conducted using hematoxylin
and eosin and Masson's trichrome staining to evaluate tissue repair and collagen deposition.
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Results: In vitro assays showed that burn serum reduced fibroblast proliferation and increased apoptosis (P < 0.01), which hydrogen gas
mitigated by rescuing cell viability and reducing apoptosis (P < 0.01). Enzyme-linked immunosorbent assay revealed burn serum-induced
increases in the levels of inflammatory cytokines and oxidative stress markers, with decreases in antioxidant enzymes (P < 0.01), which
hydrogen gas reversed (P < 0.05). WB analysis suggested hydrogen gas's anti-inflammatory and proliferative effects by modulating signaling
pathways (P < 0.01). In vivo, hydrogen gas treatment considerably improved wound healing, with accelerated contraction and enhanced
collagen deposition. Plasma and skin tissue analyses indicated systemic and local anti-inflammatory and antioxidant effects from hydrogen
gas.
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Conclusion: Hydrogen gas treatment demonstrates potential therapeutic efficacy in the management of postburn sepsis by modulating
inflammatory responses, reducing oxidative stress, and promoting wound healing. These findings provide scientific evidence supporting
hydrogen gas as an adjunctive treatment strategy for postburn sepsis.
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