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Mechanism of Action and Clinical Effects of Molecular Hydrogen on Skin
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Molecular Hydrogen H2
Modulation of Molecular Pathways
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Antioxidant defense MAPK pathway Inflammation
Nrf2 ERK, JNK, p38 NF-«B
HO-1, NAD(P)H, Apoptosis regulation TNF-gq, IL-1B, IL-6
NQO1, GST Cell survival and stress response
Skin Ageing Modulation
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Hydrogen molecules (H2) improve perfusion (A)" Sham
recovery via antioxidant effects in experimental
peripheral arterial disease

S (Hz2) i i bye Fl st e it /b 8 sl Bkos s v i
HRE
Jinrong Fu 1, Jinjing Zou 2, Cheng Chen 2, Hongying Li 2, Lei Wang 4, Yanli Zhou !

Affiliations #l# + expand B
PMID: 30320393 PMID: 30320393 PMCID: PMC6236306 PM CID: PM C 6236306
DOI: 10.3892/mmr.2018.9546 —: 10.3892/mmr.2018.9546

Sham  HI HI+HRW-10

Mean capillary diameter (um)

Abstract f# (B) Sham

Reactive oxygen species (ROS) impair neovascularization and perfusion recovery following limb

ischemia in patients with peripheral arterial disease (PAD). Hydrogen molecules (H2) comprise an

antioxidant gas that has been reported to neutralize cytotoxic ROS. The present study investigated

whether H2 may serve as a novel therapeutic strategy for PAD. H2-saturated water or

dehydrogenized water was supplied to mice with experimental PAD. Laser Doppler perfusion

imaging demonstrated that H2-saturated water improved perfusion recovery, decreased the rate of sham  HI HIWHRW-10

necrosis, increased the capillary density in the gastrocnemius muscle and increased the artery

density in the abductor muscle in the ischemic limbs, at 14 and 21 days post-hindlimb ischemia. iz g r— 20 Bcw
Ischemic muscle tissue was harvested 7 days after experimental PAD for biochemical testing and HI HI+HRW-10
H2 was observed to reduce the levels of malondialdehyde and increase the levels of cyclic guanine
monophosphate (cGMP). In cultured endothelial cells, H2-saturated culture medium resulted in
reduced ROS levels, increased tube formation and increased cGMP levels. In macrophages, H2
decreased cellular ROS levels and promoted M2 polarization.]HZ—saturated water increases J
[angiogenesis and arteriogenesis and subsequently improves perfusion recovery]in a mouse PAD

of B-PDGFR"cells

HI+HRW-10

model via reduction of ROS levels.

SSIBINMESERAIRIBKE R %’—:\,i%nuﬂu;éé?é ARz S EMRRIEF

Fu Jf ZouJ, Chen C, LiH, Wa,ﬂdg L, Z'%OU Y. Hydrogen mo"““'?;“? impfo‘ve Li H, Sun H, Li S, Huang L, Zhang M, Wang S, Liu Q Ying J, Zhao F, Su X, Mu D, Qu Y.
pertusion recovery via antioxigant eftects in experimental peripheral arteria Hydrogen alleviates hypoxic-ischaemic brain damage in neonatal rats by inhibiting injury
disease. Mol Med Rep. 2018 Dec;18(6):5009-5015. doi: 10.3892/mmr.2018.9546. of brain pericytes. J Cell Mol Med. 2024 Jul:28(13):¢18505. doi: 10.1171/jcmm.18505. PMID:

Epub 2018 Oct 10. PMID: 30320393; PMCID: PMC6236306. 56001575 PNICID: PMCTIZ45570.
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J.Microbiol. Biotechnel. (2017), 27(2), 365-371
https//doi.org/10.4014/jmb.1608.08011
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Hydrogen Treatment Protects against Cell Death and Senescence
Induced by Oxidative Damage
A Lum Han', Seong-Hoon Park™, and Mi Sung Park’

"Department of Family Medicine, Medical Hospital, Wonkwang University, Iksan 54538, Republic of Korea
*Department of Radiology Medicine, Medical Hospital, Wonkwang University, lksan 54538, Republic of Korea
"lmmuh’ﬁu' Metabolic Disease, School of Medicine, Wonkwang University, Iksan 54538, Republic of Korea

Received: August 5, 2016
Revised: October 17, 2016
Accepted: October 24, 2016

Hydrogen has potential for preventive and therapeutic applications as an antioxidant.
However, micro- and macroparticles of hydrogen in water disappear easily over time. In order
to eliminate reactive oxygen species (ROS) related with the aging process, we used functional
water containing nanoparticle hydrogen. Nanoparticle hydrogen does not disappear easily
and collapse under water after long periods of time. We used murine embryonic fibroblasts
that were isolated from 12.5-day embryos of C57BL/6 mice. We investigated the ability of
nanoparticle hydrogen in water to suppress hydroxyurea-induced ROS production,
cytotoxicity, and the accumulation of f-galactosidase (an indicator of aging), and promote cell

First published online
October 25, 2016

*Corresponding author
Phane: +82-63-859-5890;

Fax: +82-63-850-6799;

E-mail: shpark99@wku.ackr { proliferation. The accumulation of p-galactosidase in the cytoplasm and the appearance of

|_abnormal nuclei were inhibited by daily treatment of cells with hydrogen water. When the

aging process was accelerated by hydroxyurea-induced oxidative stress, the effect of
hydrogen water was even more remarkable. Thus, this study showed the antioxidant and anti-
senescence effects of hydrogen water. Nanoparticle hydrogen water is potentially a potent
pISSN 10177825, eISSN 17388872 anti-aging agent.

Keywords: Hydrogen-rich water, hydrogen nanoparticles, anti-aging, antioxidant
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Topically Applied Molecular Hydrogen Normalizes Skin
Parameters Associated with Oxidative Stress: A Pilot Study
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Abstract: Topical application of molecular hydrogen (Hz) has recently emerged as a promis-
ing strategy to counteract oxidative stress-related skin damage. This pilot clinical study
aimed to assess the efficacy of hydrogen-rich water treatments in improving objective skin
parameters in healthy adults. The hypothesis was that H,, through its selective antioxidant
and anti-inflammatory properties, would reduce oxidative stress, modulate inflammatory
pathways, and enhance skin barrier integrity, leading to measurable improvements in skin
appearance. Fifteen participants received topical treatments with hydrogen-rich water for
four weeks. Skin parameters, including porphyrin levels, pigmentation irregularities, pore
size, wrinkle severity, and biological skin age, were quantitatively assessed before and one
week post-treatment. A statistically significant reduction in pore visibility was observed,
particularly in younger participants. Although porphyrin levels showed a trend toward
reduction, this change was not statistically significant. Improvements were also noted in
pigmentation, wrinkle severity, and estimated biological skin age. The treatment was well
tolerated, with no adverse effects reported. Despite promising outcomes, this study was
limited by the absence of a control group and a relatively short follow-up period. Further
controlled studies with larger sample sizes and molecular biomarker analyses are needed
to confirm these effects and elucidate the underlying mechanisms. This study addresses a
gap in the literature regarding standardized, clinical evaluation of topical H; application
and highlights its potential for utilization in cosmetic and preventive dermatology.

Keywords: molecular hydrogen; oxidative stress; antioxidant

1+ Young Adult

IIT - Older Adult

Figure 1. Representative examples of participants from age groups

eIy 1 pUmIEE patupais.

A Distribution of pores B Porphyrins fluorescence

Baseline

One week post-treatment

Figure 4, Representative example of a participant from age group I (young adults) presenting with
features of follicular congestion and porphyrin accumulation.
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Han AL, Park SH, Park MS (2016): Hydrogen treatment protects against cell death and
senescence induced by oxidative damage. J Microbiol Biotechnol, 2016 Oct 25. doi:
10.4014/jmb.1608.08011.

Debkowska, N.; Niczyporuk, M.; Surazynski, A.; Wolosik, K. Topically Applied Molecular Hydrogen Normalizes Skin Parameters Associated with
Oxidative Stress: A Pilot Study. Antioxidants 2025, 14, 729. https://doi.org/10.3390/antiox14060729
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The hydrogen beauty industry is budding, growing, and right on time. Let's join forces to...




