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Introduction 

Selenium is a vital trace element indispensable for human physiological 

processes. Owing to its significant biological activity, it plays a pivotal role in 

multiple biochemical pathways. Selenium exhibits potent antioxidant properties, 

modulates immune responses, contributes to thyroid hormone metabolism, and is 

implicated in cardiovascular protection. 

This article provides an in-depth analysis of selenium’s physiological roles, its 

clinical significance, and its therapeutic applications in contemporary medicine. 

The Physiological Significance of Selenium 

As an essential trace element, selenium influences numerous biological 

functions. Its primary roles include: 

Antioxidant Defense Mechanisms: Selenium is an integral component of 

glutathione peroxidases, enzymes that mitigate oxidative stress by neutralizing free 

radicals and preventing lipid peroxidation. 

Immunomodulation: Selenium enhances both innate and adaptive immunity, 

supporting leukocyte function and reducing the severity of infectious diseases. 

Thyroid Hormone Metabolism: It serves as a crucial cofactor for deiodinases, 

enzymes responsible for the activation and regulation of thyroid hormones. 

Cardiovascular Protection: Selenium exerts cardioprotective effects by 

improving endothelial function, reducing systemic inflammation, and lowering the 

risk of atherosclerosis. 

Genomic Stability and DNA Repair: Selenium plays a role in maintaining 

chromosomal integrity, regulating apoptosis, and facilitating cellular homeostasis. 

Selenium Deficiency and Toxicity 

https://doi.org/10.5281/zenodo.15152188


AMERICAN JOURNAL OF EDUCATION AND LEARNING  
ISSN: 2996-5128 (online) | ResearchBib (IF) = 9.918 IMPACT FACTOR 

Volume-3| Issue-4| 2025 Published: |30-04-2025| 

144 

Both deficiency and excess selenium levels can have detrimental health 

consequences. 

Clinical Manifestations of Selenium Deficiency: 

 Compromised immune function and increased susceptibility to infections 

 Thyroid hormone imbalances, potentially leading to hypothyroidism 

 Cardiomyopathy and an elevated risk of Keshan disease 

 Skeletal muscle weakness and myopathy 

Toxicological Effects of Selenium Overload: 

 Brittle hair and nail dystrophy 

 Gastrointestinal disturbances, including nausea and emesis 

 Hepatorenal dysfunction and neurotoxicity 

Given its narrow therapeutic index, selenium intake should be carefully 

regulated according to physiological requirements. 

Selenium in Medical Therapeutics 

Selenium has demonstrated therapeutic potential in various medical 

disciplines: 

Oncology: Epidemiological and experimental studies suggest selenium’s role 

in modulating carcinogenesis by inducing apoptosis in malignant cells and 

enhancing DNA repair mechanisms. 

Cardiology: Selenium supplementation has been associated with improved 

myocardial function and reduced incidence of coronary artery disease. 

Immunology: Selenium enhances antiviral defense mechanisms and is used as 

an adjunct in managing chronic infections such as HIV/AIDS. 

Neurology: Emerging evidence suggests selenium’s neuroprotective 

properties in mitigating neurodegenerative disorders like Alzheimer’s and 

Parkinson’s disease. 

Reproductive Medicine: Selenium contributes to spermatogenesis, improving 

sperm motility and viability, while also supporting maternal and fetal health 

during pregnancy. 

Pharmacology: Selenium-enriched pharmaceuticals such as Selen-ACE and 

Selenopt are utilized for addressing deficiencies and bolstering systemic resilience. 

Dietary Sources and Recommended Intake 

Primary dietary sources of selenium include: 

 Brazil nuts (one of the richest sources) 

 Marine fish and shellfish 

 Poultry and organ meats 

 Dairy products 

 Legumes and whole grains 
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Recommended dietary intake (RDI) for selenium: 

 Adult males: 55 mcg/day 

 Adult females: 50 mcg/day 

 Pregnant women: 60 mcg/day 

 Children: 20-40 mcg/day (age-dependent) 

Conclusion 

Selenium is an indispensable micronutrient with multifaceted physiological 

functions, ranging from antioxidant defense to endocrine and cardiovascular 

health. Both deficiency and excess selenium levels can precipitate pathological 

conditions, underscoring the importance of maintaining optimal intake. While 

natural dietary sources remain the preferred means of selenium acquisition, 

supplementation may be warranted in clinical contexts under professional 

supervision to prevent adverse health effects. 
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