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Summary of White-Paper 

 

The Benefits of Drinking Hydrogen Water" explores the health advantages of 

hydrogen-enriched water, focusing on its antioxidative and anti-inflammatory 

properties. Hydrogen water is produced through methods like electrolysis and 

nano-bubble technology, which infuse the water with molecular hydrogen. The 

article details its potential to reduce oxidative stress, alleviate inflammation, 

and provide health benefits for stress relief, oral health, vision, athletic 

performance, skin aging, cardiovascular health, and neurodegenerative 

diseases. It also discusses the mechanisms by which hydrogen water acts, 

including antioxidative, anti-inflammatory, and neuroprotective pathways, and 

highlights clinical findings that support its therapeutic potential. The 

challenges of maintaining hydrogen stability, production variability, and 

regulatory concerns are also addressed, indicating the need for further 

standardization and research to maximize its health benefits. 
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Disclaimer: Not Intended as Medical Advice 

This white paper presents an overview of current research on the potential benefits of hydrogen-

rich water; however, it is not intended to make any medical claims. The information contained 

herein is provided for informational purposes only and should not be construed as a substitute for 

professional medical advice, diagnosis, or treatment. While some studies have shown promising 

results related to antioxidant, anti-inflammatory, and potential health-supportive effects of 

hydrogen-rich water, these findings are preliminary, and more rigorous, long-term studies are 

required to establish definitive conclusions on its efficacy and safety. 

 

The content of this document should not be interpreted as an endorsement of hydrogen-rich water 

for any specific health condition nor as a guarantee of its benefits. Readers should consult qualified 

healthcare professionals regarding any questions or concerns related to hydrogen-rich water and 

individual health needs. 

 

 

  



1. Introduction 

1.1 Overview of Hydrogen Water 

Hydrogen water, also known as electrolyzed hydrogen water (EHW and/or 

Hydrogen-rich Water (HRW)) or nano-bubble hydrogen water (nano-HW), is water 

that has been enriched with molecular hydrogen (H2). This form of water has gained 

attention over recent years due to its potential health benefits, primarily related to its 

antioxidative and anti-inflammatory properties. Molecular hydrogen, due to its small 

size and ability to readily penetrate cell membranes, has been studied for its role in 

reducing oxidative stress and mitigating various chronic conditions. 

 

1.2  Purpose and Scope of this White Paper 

The purpose of this white paper is to provide an in-depth exploration of the benefits 

of hydrogen water, especially focusing on its effects on oxidative stress and 

inflammation. This paper is aimed at individuals with a college-level understanding 

of biology and chemistry, but it does not require specialized training in medical or 

biochemical sciences. We will explore the scientific evidence, mechanisms of 

action, and possible therapeutic applications of hydrogen water, providing insights 

drawn from both human and animal studies. 

 

 

 



2. The Science Behind Hydrogen Water 

2.1 How Hydrogen Water is Produced 

Hydrogen water can be produced through different processes, the most common of 

which are electrolysis and the use of nano-bubble technology. These processes 

ensure that the water is enriched with molecular hydrogen, providing it with its 

health-promoting properties. 

 

2.1.1 Electrolyzed Hydrogen Water 

 
Electrolyzed hydrogen water (EHW) is produced through the process of electrolysis, 

where water is split into hydrogen and oxygen gases. The cathode attracts positive 

hydrogen ions, enriching the water with dissolved hydrogen molecules. According to 

a study by Hu et al. (2020), EHW has been shown to effectively reduce oxidative 

stress markers and inflammation in animal models exposed to continuous stress 

challenges. 

 

2.1.2 Nano-Bubble Hydrogen Water 

 
Nano-bubble hydrogen water (nano-HW) is created by introducing nano-sized 

hydrogen bubbles into purified water. Nano-HW has demonstrated a significant anti-

inflammatory effect in models of viral infection, suggesting that the nano-bubble 

technology improves the solubility and stability of hydrogen in water, thus enhancing 

its bioavailability (Li et al., 2022). 

https://pubmed.ncbi.nlm.nih.gov/33340760/
https://www.sciencedirect.com/science/article/pii/S1995820X22000232


2.2 Molecular Hydrogen as an Antioxidant 

Molecular hydrogen has potent antioxidative properties. Its ability to selectively 

neutralize harmful reactive oxygen species (ROS) such as hydroxyl radicals (OH•) 

and peroxynitrite (ONOO-) allows it to mitigate oxidative damage at a cellular level. 

Mizuno et al. (2020) found that continuous intake of EHW significantly reduced 

markers of oxidative stress in healthy adults, implying its potential to help in 

preventing various oxidative stress-related diseases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://pmc.ncbi.nlm.nih.gov/articles/PMC7954968/


3. Benefits of Hydrogen Water for Oxidative Stress and 

Inflammation 

3.1 Oxidative Stress Reduction 

 
Oxidative stress is an imbalance between free radicals and antioxidants in the body, 

leading to cellular damage. Hydrogen water, through its antioxidative properties, has 

been shown to decrease levels of ROS, thus mitigating the harmful effects of 

oxidative stress. For instance, in a study involving healthy adults, daily consumption 

of EHW significantly lowered serum levels of reactive oxygen metabolites-derived 

compounds (d-ROMs), indicating a decrease in oxidative stress Pizzino et al. (2017). 

 

3.2 Anti-Inflammatory Effects 

 
Inflammation is a natural immune response but can become harmful when chronic. 

Hydrogen water has demonstrated anti-inflammatory effects by lowering levels of 

pro-inflammatory cytokines, including IL-1β and TNF-α. These properties were 

evident in a zebrafish model, where nano-HW reduced inflammation caused by viral 

infection, suggesting its application in managing inflammatory diseases Ishibashi et 

al. 2013. 

 

 

 

 

https://pmc.ncbi.nlm.nih.gov/articles/PMC5551541/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3788323/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3788323/


4. Health Applications of Hydrogen Water 

4.1 Stress Relief and Mental Well-Being 

Chronic stress leads to an increase in oxidative stress markers and pro-

inflammatory cytokines. Drinking hydrogen water has been shown to alleviate these 

stress-induced changes, thus providing relief from both physical and psychological 

symptoms of stress. The study by Hu et al., (2020) demonstrated the ability of 

hydrogen water to reduce markers such as adrenocorticotropic hormone (ACTH) in 

rats exposed to continuous stress. 

 

4.2 Oral Health Benefits 

Hydrogen water also has notable benefits for oral health. It has been shown to have 

antibacterial effects on plaque in patients with chronic periodontitis. Nayak et al., 

(2021) found that hydrogen water significantly reduced the microbial count in dental 

plaque, thus potentially aiding in the prevention of periodontal diseases. 

 

4.3 Vision and Retinal Health (Health in the Eye) 

Retinal degeneration, such as that observed in retinitis pigmentosa, is often driven 

by oxidative stress. Hydrogen water has been found to protect retinal cells and 

improve visual function. In a study involving rd6 mice, drinking hydrogen water led to 

a thicker outer nuclear layer and increased counts of opsin-positive cells, indicating 

a protective effect on photoreceptors (Igarashi et al., 2022). 

 

https://pubmed.ncbi.nlm.nih.gov/33340760/
https://www.researchgate.net/publication/351292531_Assessment_of_antibacterial_effect_of_hydrogen_water_on_plaque_from_patients_with_chronic_periodontitis
https://www.researchgate.net/publication/351292531_Assessment_of_antibacterial_effect_of_hydrogen_water_on_plaque_from_patients_with_chronic_periodontitis
https://www.nature.com/articles/s41598-022-17903-8


4.4 Exercise and Athletic Performance 

Hydrogen water has also been linked to improved exercise performance. It was 

found to decrease energy expenditure during endurance exercises conducted in a 

heated environment. Ito et al., (2020) reported that athletes consuming hydrogen 

water showed lower energy expenditure without any adverse effects on hydration or 

body fluid balance, which could help enhance exercise endurance and reduce 

fatigue. In another trial an acute intermittent hydrogen-rich water hydration improved 

muscle function, reduced the lactated response, and alleviated delayed onset of 

muscle soreness Botek et al., (2022). 

 

4.5 Skin Health and Anti-Aging Properties 

Oxidative stress contributes significantly to skin aging, causing wrinkles, loss of 

elasticity, and hyperpigmentation. Hydrogen water, with its antioxidant properties, 

has been shown to improve skin health by reducing oxidative damage. Studies have 

demonstrated that topical application and oral intake of hydrogen water can 

enhance skin moisture, reduce wrinkle formation, and promote overall skin health 

Ohta et al., (2015).  

 

4.6 Cardiovascular Health 

Cardiovascular diseases are often linked to oxidative stress and chronic 

inflammation. Hydrogen water has been found to improve endothelial function, 

reduce arterial stiffness, and lower blood pressure in animal models and human 

https://pmc.ncbi.nlm.nih.gov/articles/PMC7575226/
https://journals.lww.com/nsca-jscr/abstract/2022/10000/hydrogen_rich_water_consumption_positively_affects.15.aspx
https://naturopress.com.au/blogs/hydrogen-bottle/hydrogen_water_benefits_for_skin


subjects. Regular intake of hydrogen water may contribute to cardiovascular health 

by reducing oxidative stress in the vascular system Dhillon et al., (2024). 

 

4.7 Neurodegenerative Disease Management 

Hydrogen water has shown potential benefits in managing neurodegenerative 

diseases such as Alzheimer’s and Parkinson’s disease. Its neuroprotective effects 

are attributed to its ability to reduce oxidative stress and inflammation in neural 

tissues. Animal studies indicate that hydrogen water can help mitigate the 

progression of neurodegenerative diseases by protecting neurons from oxidative 

damage and supporting mitochondrial function Fujita et al., (2009). 

  

https://pmc.ncbi.nlm.nih.gov/articles/PMC10816294/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2747267/


 

5. Mechanisms of Action 

5.1 Antioxidative Properties 

Hydrogen water’s ability to neutralize ROS, particularly hydroxyl radicals, is one of 

its key antioxidative mechanisms. By selectively targeting the most reactive and 

damaging species of ROS, hydrogen water helps to maintain cellular integrity and 

prevent oxidative damage that can lead to chronic diseases. Studies have shown 

that hydrogen is particularly effective in reducing oxidative stress without interfering 

with normal cellular signaling that relies on milder forms of ROS Tao et al., (2019). 

 

5.2 Anti-Inflammatory Pathways 

The anti-inflammatory properties of hydrogen water are mediated through the 

reduction of pro-inflammatory cytokines such as IL-1β, TNF-α, and IL-6. By inhibiting 

the nuclear factor kappa B (NF-κB) signaling pathway, hydrogen water can 

downregulate the expression of genes responsible for inflammation. This 

mechanism is particularly beneficial in reducing chronic inflammation that 

contributes to conditions such as arthritis and cardiovascular disease Hu et al., 

(2024). 

 

 

 

 

https://academic.oup.com/abbs/article/51/12/1189/5626329?login=false
https://www.mdpi.com/2076-3921/13/3/313
https://www.mdpi.com/2076-3921/13/3/313


5.3 Neuroprotective Effects 

Oxidative stress is a significant contributor to neurodegenerative diseases such as 

Alzheimer’s and Parkinson’s disease. Hydrogen water has demonstrated 

neuroprotective effects by reducing oxidative damage in neural tissues. Animal 

studies have shown that hydrogen water can mitigate neuronal death and improve 

cognitive function, suggesting its potential use in preventing or slowing the 

progression of neurodegenerative disorders Fujita et al., (2009). 

 

5.4 Mitochondrial Function Enhancement 

Mitochondria are the powerhouses of the cell and are particularly susceptible to 

oxidative damage. Hydrogen water has been found to enhance mitochondrial 

function by reducing oxidative stress within the mitochondria, thereby improving 

energy production and reducing apoptosis. Enhanced mitochondrial function is 

crucial for overall cellular health, particularly in high-energy organs like the brain and 

muscles Zhang et al., (2023). 

 

 

 

 

 

 

 

 

https://pmc.ncbi.nlm.nih.gov/articles/PMC2747267/
https://www.frontiersin.org/journals/cell-and-developmental-biology/articles/10.3389/fcell.2023.1283820/full


6. Clinical and Observational Findings 

6.1 Human Trials on Oxidative Stress Reduction 

Several human trials have demonstrated the efficacy of hydrogen water in reducing 

oxidative stress markers. In a study involving 64 healthy adults, continuous intake of 

over 500 mL/day of EHW for more than six months resulted in significantly lower 

serum d-ROMs levels compared to a control group of 470 participants. The findings 

suggest that regular consumption of hydrogen water can contribute to reducing the 

risk of oxidative stress-related conditions such as cardiovascular disease and 

diabetes (Mizuno et al., 2020). 

 

6.2 Animal Studies on Health Benefits 

Animal studies have provided compelling evidence for the health benefits of 

hydrogen water. In rat models subjected to continuous stress, hydrogen water was 

shown to significantly alleviate markers of oxidative stress and inflammation. In a 

separate study involving rd6 mice, hydrogen water improved retinal structure and 

function, highlighting its potential in managing neurodegenerative conditions 

(Igarashi et al., 2022). 

 

6.3 Observational Studies in Athletes and Aging Populations 

Hydrogen water has also been studied in athletes and aging populations to assess 

its effects on physical performance and aging-related oxidative stress. 

Observational studies suggest that hydrogen water can enhance endurance, reduce 

https://www.cell.com/heliyon/fulltext/S2405-8440(22)03141-3#:~:text=].%20These%20facts%20suggest%20that%20the%20daily,the%20habit%20of%20daily%20intake%20of%20EHW.
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2023.1294315/full


fatigue, and mitigate age-related oxidative damage. In athletes, hydrogen water has 

been linked to decreased muscle fatigue and faster recovery times, while in elderly 

individuals, it has shown potential in improving cognitive function and reducing 

markers of cellular aging Zhou et., Al (2024). 

  

https://www.mdpi.com/2218-1989/14/10/537


 

7. Potential Therapeutic Uses 

7.1 Management of Oxidative Stress-Related Chronic Diseases 

Hydrogen water shows promise in managing chronic diseases that are driven by 

oxidative stress, including cardiovascular diseases, diabetes, and 

neurodegenerative disorders. Its ability to reduce oxidative damage without affecting 

normal metabolic processes makes it an attractive therapeutic option for long-term 

use. Clinical studies suggest that hydrogen water can improve markers of oxidative 

health, reduce inflammation, and contribute to overall well-being Dhillon et al., 

(2024). 

 

7.2 Anti-Viral and Anti-Inflammatory Potential 

The anti-inflammatory effects of hydrogen water have also been explored in the 

context of viral infections. In a zebrafish model of spring viremia, nano-HW 

significantly reduced inflammatory responses and inhibited viral replication. This 

suggests that hydrogen water could potentially be used as a supportive therapy in 

managing viral infections and reducing associated inflammation Li et al., (2022). 

 

7.3 Diabetes and Metabolic Syndrome 

Hydrogen water has been studied for its potential role in managing diabetes and 

metabolic syndrome. By reducing oxidative stress and improving insulin sensitivity, 

hydrogen water may help regulate blood glucose levels and reduce the risk of 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10816294/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10816294/
https://pubmed.ncbi.nlm.nih.gov/35249853/


complications associated with diabetes. Studies have demonstrated that hydrogen 

water can lower fasting blood glucose levels and improve lipid profiles in diabetic 

models Kajiyama et al., (2008). 

 

7.4 Rheumatoid Arthritis and Joint Health 

Chronic inflammation is a key factor in the progression of rheumatoid arthritis (RA) 

and other joint diseases. Hydrogen water’s anti-inflammatory properties have shown 

promise in reducing joint inflammation and improving mobility in animal models of 

arthritis. By reducing oxidative stress and inflammation in joint tissues, hydrogen 

water may provide a natural adjunctive therapy for RA patients Ishibashi et al., 

(2013). 

 

 

 

 

 

 

 

 

 

 

https://pubmed.ncbi.nlm.nih.gov/19083400/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3788323/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3788323/


8. Challenges and Limitations 

8.1 Stability of Hydrogen in Water 

One of the primary challenges with hydrogen water is maintaining the stability of 

dissolved hydrogen. Hydrogen is a highly volatile gas whose concentration can 

decrease significantly over time, especially if the container is not sealed correctly. 

This limitation affects the efficacy of hydrogen water as the health benefits are 

directly related to the concentration of molecular hydrogen. 

 

8.2 Variability in Production Methods 

There is considerable variability in the methods used to produce hydrogen water, 

which can lead to differences in quality and efficacy. Electrolysis, nano-bubble 

technology, and other methods all have varying hydrogen concentration and stability 

capabilities. Standardization of production methods is necessary to ensure 

consistent therapeutic outcomes. 

 

8.3 Regulatory Considerations 

Hydrogen water is classified as a dietary supplement in many regions, so it is not 

subject to the same regulatory scrutiny as pharmaceuticals. This lack of regulation 

can lead to inconsistencies in product quality and misleading health claims.  

 

 

 



9. Conclusion 

 

Hydrogen water is a promising natural remedy for reducing oxidative stress and 

inflammation. Its antioxidative and anti-inflammatory properties have been well-

documented in both human and animal studies, and it shows potential for use in 

managing a wide range of chronic diseases. From improving exercise performance 

to protecting against neurodegenerative disorders, hydrogen water offers a broad 

spectrum of health benefits that warrant further exploration and clinical validation. 

However, challenges such as hydrogen stability, variability in production methods, 

and regulatory considerations need to be addressed to fully realize hydrogen water's 

therapeutic potential. Hydrogen water could become an essential tool in 

preventative healthcare and therapeutic interventions for oxidative stress-related 

conditions as more research is conducted. 
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