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Abstract: Selenium, an essential micronutrient, plays a critical role in immune function, oxidative
stress regulation, and antiviral defense. This review highlights selenium’s diverse biological
functions, its role in reducing oxidative stress, and its impact on immune modulation. Studies have
shown that selenium enhances immune response, mitigates inflammation, and supports antiviral
properties. Its deficiency is associated with increased susceptibility to viral infections, including HIV
and COVID-19. The potential of selenium as a therapeutic agent in managing viral diseases and
improving immune responses is discussed, emphasizing its significance in public health, particularly
in selenium-deficient regions.
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1. Introduction to Selenium

Selenium is an essential micronutrient that plays a significant role in human health. Research
has shown that selenium influences differential epigenetic and transcriptional regulation of genes,
such as the carnitine palmitoyl transferase 1B (CPT1B) gene in obese women (1). Additionally, studies
have explored the effects of exogenous selenium on promoting cadmium reduction and selenium
enrichment in rice, highlighting the importance of selenium supplementation in agricultural practices
(2). Furthermore, the role of selenium in enhancing nutritional substance, trace elements, and
pigments in waxy maize grains through foliar application has been investigated, emphasizing the
potential benefits of selenium in improving the nutritional quality of crops (3). Selenium has also
been studied in the context of cancer treatment, with sodium selenite inducing autophagy and
apoptosis in cervical cancer cells through the activation of specific pathways (4). Moreover, selenium
distribution in serum selenoproteins has been associated with cardiovascular risk factors in healthy
populations with moderate selenium levels, highlighting the importance of selenium in
cardiovascular health (5). The study emphasizes the role of selenium as a trace element in various
surgical morbidities, underscoring its significance in surgical practices (6).

2. Biological Significance

Selenium is a crucial element in redox biology, playing a significant role in various physiological
functions. (7) highlighted the importance of selenium in antioxidant defense, hormone metabolism,
DNA synthesis, and repair, emphasizing its role in maintaining cellular redox status and genetic
stability. Selenium functions as a cofactor in selenoproteins, contributing to their antioxidant and
immune-regulatory roles. (8) demonstrated that selenium reduces ubiquinone via sulfide quinone
oxidoreductase, suppressing ferroptosis and expanding our understanding of selenium’s regulatory
mechanisms. Furthermore, (9) proposed the Selenium-SelK-GPX4 axis as a protective mechanism
against ferroptosis and cellular senescence, highlighting the importance of selenium in cellular
homeostasis. In addition to its antioxidant functions, selenium has been implicated in various health
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conditions. One study showed that selenium nanoparticles can ameliorate lumbar disc degeneration
by restoring redox homeostasis and mitochondrial function in nucleus pulposus cells (10).
Furthermore, the role of selenoprotein W in regulating CD4+ T cell differentiation was investigated
in selenium-deficient chicken spleens, highlighting the impact of selenium deficiency on immune
responses (11).

3. Selenium and Oxidative Stress

Selenium, a trace element, plays a crucial role in reducing oxidative stress through the activity
of specific selenocysteine-containing proteins such as glutathione peroxidase and thioredoxin
reductase. These proteins are essential components of the antioxidant defense system, contributing
to the maintenance of redox homeostasis in various physiological processes. (12) highlighted the
detrimental effects of oxidative stress in pregnancy, emphasizing the importance of understanding
mechanisms to mitigate its impact. Animal models have been instrumental in studying the role of
selenium in oxidative stress-related conditions due to limitations in conducting experimental studies
on pregnant women. Another study discussed the significance of selenocysteine-containing proteins,
including glutathione peroxidases and thioredoxin reductases, in redox biology (13). These proteins
demonstrate selenium’s essential role in physiological functions and its advantage over sulfur in
certain functional proteins. Studies have highlighted the role of selenium in redox regulation,
particularly in controlling NOD-like receptor protein 3 (NLRP3)-mediated inflammation and
pyroptosis (14). Glutathione peroxidase and thioredoxin reductase, containing selenocysteine
residues, play a crucial role in suppressing oxidative stress and regulating inflammatory processes.
One study underscored the critical role of selenoproteins, such as glutathione peroxidase and
thioredoxin reductase, in cardiovascular redox homeostasis (15). These selenoproteins serve as
enzymatic antioxidants, providing a first-line defense against oxidative stress in the heart. The review
highlighted the therapeutic potential of selenoproteins in cardiovascular pathophysiology, calling for
more detailed clinical studies to explore their benefits further.

4. Impact on the Immune System

Selenium, an essential trace element, plays a pivotal role in enhancing both innate and adaptive
immunity through its incorporation into selenoproteins, which regulate oxidative stress and immune
cell functions. Recent studies have provided insights into various immune mechanisms, where
selenium’s role could intersect. For instance, discussed the crosstalk between Retinoic acid-related
orphan receptor gamma t (RORyt) group 3 innate lymphoid cells (ILC3s) and adaptive immune
responses in mucosal and lymphoid tissues, highlighting their significance in immune regulation
(16). Selenium, by reducing oxidative stress and promoting the activity of immune cells such as ILC3s,
could further enhance these interactions. Similarly, another study explored programmed cell death
(PCD) pathways, including apoptosis, pyroptosis, and ferroptosis, which are influenced by redox
balance (17). Selenium’s antioxidant properties may mitigate excessive oxidative stress, thereby
modulating PCD and improving immune responses in cancer therapy.

One study examined the Aryl Hydrocarbon Receptor-Interacting Protein’s (AIP) role in cancer
and immunity, suggesting functions beyond its chaperone activity (18). While selenium’s direct
connection to AIP remains unexplored, its involvement in oxidative stress regulation and immune
modulation could intersect with AIP-associated pathways in cancer. Moreover, highlighted the role
of gut microbiota in modulating immunity through metabolites like tryptophan derivatives and
short-chain fatty acids, which influence dendritic cells, macrophages, and CD4 T cells (19). Selenium
may support these processes by maintaining mucosal integrity and strengthening gut-associated
lymphoid tissue immunity.

Another study explored how the Cyclic GMP-AMP Synthase-Stimulator of Interferon Genes
(cGAS-STING) pathway remodels the tumor microenvironment to enhance immunotherapy
outcomes, a process where selenium could modulate inflammation and oxidative stress to improve
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therapy efficacy (20). A study further emphasized the role of natural killer (NK) cells in bridging
innate and adaptive immunity against hepatocellular carcinoma, proposing strategies to restore
Natural Killer Group 2, Member D (NKG2D) signaling (21). Selenium’s role in supporting NK cell
cytotoxicity and reducing inflammation may complement such immunotherapeutic approaches.

5. Antiviral Properties of Selenoproteins

Selenium, a crucial component of selenoproteins and selenocompounds in the human body, has
been shown to play a significant role in various physiological processes. One such area of interest is
selenium’s potential antiviral activity through selenoprotein-mediated mechanisms (22). Studies
have indicated that increased dietary selenium consumption can enhance the antioxidant activity of
glutathione peroxidase (GPx), which in turn can improve male fertility and aid in maintaining sperm
integrity (22). Furthermore, selenium nanoparticles synthesized through biological processes have
shown promise in biomedical applications, highlighting the diverse roles selenium can play in
antiviral defense mechanisms (23). Research has also explored the immunomodulatory effects of
selenium, with evidence pointing towards the role of selenoproteins such as selenoprotein K (SelK)
in regulating the immune system (24). Additionally, studies have demonstrated the antiviral activity
of selenium, with selenium nanoparticles inhibiting apoptosis and showing therapeutic potential
against influenza A virus (25). The association between regional selenium status and reported viral
infections further supports the antiviral effects of selenium, suggesting that selenium may act
through multiple cellular and viral mechanisms to combat viral infections (26). Overall, the literature
reviewed provides compelling evidence of selenium’s antiviral properties through selenoprotein-
mediated mechanisms. From enhancing antioxidant activity to modulating the immune system,
selenium’s role in antiviral defense mechanisms is a promising area of research that warrants further
exploration.

6. Selenium Deficiency and Viral Susceptibility

Selenium is an essential micronutrient that plays a crucial role in immune function. Studies have
shown that selenium deficiency is associated with increased vulnerability to viral infections (27). In
individuals with HIV, selenium deficiency has been linked to a higher risk of morbidity and
mortality, highlighting the importance of adequate selenium levels in immune health (28).
Additionally, low selenium status is common in certain regions, such as the United States and
Canada, and can impair immune function, leading to increased susceptibility to infections (29).
Malnutrition, including deficiencies in essential nutrients like selenium, can compromise immune
response and increase susceptibility to infections (30). Individuals with compromised immune
systems, such as those with IgG2 subclass deficiency, are more susceptible to complications from
common infections, including viral and bacterial gastrointestinal (GI) infections (31). Furthermore,
selenium deficiency has been associated with Keshan Disease, a condition characterized by viral and
fungal infections, highlighting the importance of selenium in immune health (32). Overall,
maintaining adequate selenium levels is crucial for immune function and reducing vulnerability to
viral infections. Further research is needed to explore the mechanisms by which selenium deficiency
increases susceptibility to infections and to develop strategies to address this issue (33). By
understanding the role of selenium in immune health, healthcare professionals can better support
individuals in maintaining optimal selenium levels to enhance their immune response and reduce
the risk of viral infections (34).

7. Selenium and Viral Mutation

Selenium is a crucial element that has been studied for its potential role in viral mutation and
disease. Fabian et al. (2024) investigated Selenium deficiency has been associated with Keshan
Disease (KD), a condition with potential etiological factors including genetic predispositions, viral
infections, and malnutrition. Furthermore, Zhang et al.(2020) informed selenium status has been
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linked to increased viral replication and mutation rates, as well as higher pathogenicity or mortality
under selenium deficiency. Research has also explored the use of selenium compounds as antiviral
agents, showing promise in the treatment of viral diseases at different stages due to the high genetic
diversity and mutation rates of viruses (35). Guo et al. investigated selenium nanoparticles for their
therapeutic potential in inhibiting apoptosis and controlling viral mutations, particularly in the
context of influenza virus mutations. Moreover, Sadler et al.(2024) observed inadequate selenium
intake has been linked to adverse health events, including increases in cancer incidence and
pathogenic viral mutations. This highlights the importance of selenium in modulating the immune
response and potentially influencing viral mutation rates. Overall, the literature suggests that
selenium plays a significant role in viral mutation and disease, with implications for antiviral
strategies and understanding the genetic and immunological aspects of viral infections.

8. HIV and Selenium

The role of selenium in various biological processes and its potential biomedical applications
have been extensively studied. According to Mikhailova (2023), selenium nanoparticles exhibit
antimicrobial, antiviral, anticancer, antioxidant, and anti-inflammatory properties, positioning them
as promising candidates for therapeutic interventions. The bioavailability of selenium nanoparticles
is influenced by their amorphous structure and crystal stability, which determine their efficacy in
biological systems (36). Maia et al. (2023) highlight that selenium is not simply a fortuitous substitute
for sulfur in redox biology but plays critical roles in antioxidant defense, hormone metabolism, DNA
synthesis and repair, and overall human health. In the context of HIV treatment, selenium-based
compounds have shown anti-HIV activity, highlighting the potential of selenium in combating the
virus (37). Additionally, selenium supplementation has been studied in HIV-infected individuals,
showing changes in body composition and gene expression related to immune function (38).
Micronutrient supplementation, including selenium, has been investigated for its impact on clinical
outcomes in adults living with HIV on antiretroviral therapy, emphasizing the importance of
adequate nutrient intake in managing HIV (39). Furthermore, surface modification of nanomaterials
with selenium has been explored for enhanced drug delivery in HIV treatment, showcasing the
potential of selenium-based materials in improving therapeutic outcomes (40). Overall, selenium’s
diverse properties and roles in biological systems make it a promising avenue for further research in
the context of HIV treatment and overall health.

9. SARS-CoV-2 and Selenium

Selenium is a micronutrient that plays a crucial role in immunity and has been studied for its
potential anti-viral activity, particularly against SARS-CoV-2. The mechanism of the antiviral activity
of a novel hydroponically selenium-enriched garlic powder against SARS-CoV-2 replication was
investigated (41). Additionally, Leveraging SARS-CoV-2 Main Protease (Mpro) for COVID-19
mitigation with selenium-based inhibitors has been explored (42). This highlights the potential of
selenium-containing drugs in combating COVID-19. Additionally, a study examined the associations
between micronutrients and antibody responses in individuals vaccinated with an inactivated
COVID-19 vaccine (43). The findings suggest that micronutrients, including selenium, may have an
impact on humoral responses to vaccination. Additionally, dietary supplements containing selenium
have been investigated for their potential antiviral, anti-inflammatory, and immune-enhancing
effects (44). Research has also shown that selenium deficiency in COVID-19 patients may be
associated with worse disease outcomes (45). This underscores the importance of maintaining
adequate selenium levels for optimal immune function. Moreover, Zhang (2020) investigated the
relationship between regional selenium status and reported COVID-19 cases, highlighting a potential
link between selenium deficiency and disease prevalence.

10. Influenza and Selenium
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Recent research has shown that nanoparticles made from selenium have demonstrated
significant antiviral capacity against the influenza A virus (46). Additionally, Jain et al. (2024)
indicated that selenium deficiency is associated with the pathogenicity of various viruses, including
influenza. Furthermore, Guo et al. (2024) demonstrated that selenium inhibits apoptosis and
inflammation in cells infected with the HIN1 influenza A virus, indicating its potential as a
therapeutic agent. This aligns with evidence highlighting selenium as an essential trace element with
notable antiviral properties. Moreover, selenium has been linked to the prevention of viral infections,
including influenza viruses, hepatitis B virus, and coronaviruses (47). Selenium deficiency has been
shown to inhibit T cell immunity, which can promote the replication of the influenza virus (48).
Selenium nanoparticles have emerged as a promising strategy for combating the influenza virus, and
further research in this area could lead to the development of effective antiviral treatments (49).

11. Selenium-Enriched Foods

Selenium is an essential mineral that plays a crucial role in immune function and antiviral
defense. As per Health Professional Fact Sheet (2024) Selenium-rich foods such as Brazil nuts, fish,
and cereals are important dietary sources of this micronutrient. Brazil nuts, in particular, are
highlighted as a potent source of selenium, with just one nut a day being sufficient to meet daily
selenium needs (50). Sadler et al. (2024) expressed other sources of selenium include dairy products,
meat, breads, nuts, and mushrooms. The amount of selenium in food can vary depending on the
geographical area where the product is grown, emphasizing the importance of diverse dietary
sources (51). In addition to its role in antiviral defense, selenium has been shown to reduce
inflammation, lower cancer risk, and impact thyroid function (52). A daily intake of 50 mcg of
selenium is recommended to maintain these functions (52). Fish, such as tuna and shrimp, are also
highlighted as nutrient-dense sources of selenium (53). Furthermore, selenium has been identified as
a potential source of antiviral agents, further underscoring its importance in immune function (54).
Overall, selenium-enriched foods like Brazil nuts, fish, and cereals play a significant role in
supporting antiviral defense and overall immune function. Including these foods in the diet can help
ensure an adequate intake of selenium, which is essential for maintaining optimal health and well-
being (55).

12. Supplementation Strategies

Selenium is a trace mineral that has been studied for its potential benefits in antiviral purposes.
Mitochondrial dysfunction and Coenzyme Q10 supplementation have been suggested as potential
benefits for COVID-19 infection (56). Additionally, Osuna-Padilla et al. (2024) reported that zinc and
selenium supplementation demonstrated potential clinical and immunological benefits in
individuals with HIV. While selenium is essential for plant growth and development, its dynamics
in plants are influenced by various factors such as soil conditions and microorganisms (57,58). This
highlights the importance of understanding the role of selenium supplementation in antiviral
strategies. In the context of micronutrient supplementation for immune support, various nutritional
agents have been identified for their ability to reduce the risk of infection and attenuate immune
changes (59). This suggests that selenium supplementation may play a role in supporting immune
function for antiviral purposes. Overall, while selenium supplementation has shown potential
benefits in various contexts, it is important to consider the dosage and exposure times to ensure that
the benefits outweigh the risks (60).

13. Selenium Toxicity

Selenium is an essential mineral that plays a crucial role in various bodily functions. According
to the Selenium Health Professional Fact Sheet, while selenium is essential for maintaining good
health, excessive intake can result in toxicity and negative health effects. Symptoms of selenium
toxicity can include hair loss, digestive problems, and even mild nerve damage (61). Selenosis, or
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selenium toxicity, is rare in the United States but can occur with excessive consumption (62).
Excessive intake of selenium can have serious health implications. Sadler et al. (2024) highlighted the
immunomodulatory effects of selenium, noting that while its benefits have been studied, excessive
intake whether in organic or inorganic form can be detrimental to human health. Indeed, symptoms
of selenium toxicity include a range of adverse health conditions (63). It is important to be aware of
the risks associated with excessive selenium intake. While selenium is necessary for good health in
appropriate amounts, it can be toxic in excessive amounts (64). The Selenium Health Professional
Fact Sheet states that the tolerable upper intake level (UL) for selenium represents the maximum daily
amount that can be consumed without risking adverse health effects. Therefore, it is crucial to be
mindful of selenium intake levels to avoid potential health risks associated with toxicity. Flowers-
Kelvin (2024) emphasized the importance of recognizing the signs and symptoms of selenium toxicity
and monitoring intake levels to mitigate potential health risks.

14. Selenium in Animal Models

Selenium is a crucial element that plays a significant role in various biological processes,
including immune response and antioxidant defense mechanisms. Several studies have explored the
impact of selenium on viral infections and supplementation in animal models. The virulence of
Coxsackievirus B6 strains and the efficacy of antiviral treatments were investigated in a neonatal
murine model, underscoring the importance of studying virus-host interactions (65). Selenium
deficiency has been shown to exacerbate Bisphenol A-induced intestinal toxicity in chickens,
highlighting selenium’s crucial role in mitigating such toxic effects (66). The protective effects of
functional nano-selenium supplementation on spleen injury were explored, revealing its role in
regulating specific protein expressions and highlighting the potential benefits of selenium
supplementation in preventing organ damage (67). Additionally, it was found that selenium
mitigated lead-induced neurotoxicity in chickens by modulating specific pathways, suggesting its
potential therapeutic role in reducing toxic effects (68). Furthermore, the antiviral potential of
oreochromicin-1 was investigated against a broad range of animal viruses, providing valuable
insights into the development of novel antiviral drugs (69). The effect of selenium nanoparticles on
lipid profiles in lambs was studied, suggesting a potential role for selenium in improving lipid
profiles (70).

15. Selenium and Antiviral Drug Synergy

Selenium is a trace element that has been studied for its potential interactions with antiviral
drugs to enhance efficacy. While the provided documents do not directly address this specific topic,
they shed light on various aspects of antiviral drug development and potential targets for antiviral
therapy. The role of catechol-O-methyltransferase (COMT) in glioma treatment was explored,
demonstrating how targeting this enzyme can sensitize glioma to radiotherapy (71). This study
highlights the importance of identifying novel drug targets to enhance the efficacy of existing
treatment modalities. The potential targets of Astragalus in liver cancer were investigated using
network pharmacology, highlighting the importance of understanding the molecular mechanisms
underlying the therapeutic effects of natural compounds (72). This approach could be applied to
study the interactions between selenium and antiviral drugs to identify synergistic effects. A study
identified naturally derived terpenoids with antiviral activity against the Foot-and-Mouth Disease
Virus, highlighting the potential of secondary metabolites as effective antiviral agents (73). Selenium,
known for its antioxidant properties, could potentially enhance the antiviral effects of such
compounds. Similarly, another study discovered two novel compounds that inhibit Flavivirus
infection by targeting lipid metabolism (74). Selenium, with its role in antioxidant defense and
immune function, could potentially interact with lipid metabolism pathways to enhance the antiviral
activity of these compounds. While the provided documents do not directly address selenium’s
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interactions with antiviral drugs, they offer valuable insights into antiviral drug development,
potential drug targets, and using natural compounds for antiviral therapy.

16. Geographic Variation and Deficiency

The Selenium Health Professional Fact Sheet states that selenium deficiency is associated with
an increased prevalence of various health conditions, including thyroid disease. Fabian et al. (2024)
state that regions with low selenium intake exhibit a higher incidence of certain diseases, such as
Keshan disease, linked to selenium deficiency and viral infections. Additionally, environmental
factors, such as deficiencies in vitamins and minerals like vitamin A and selenium, have been
implicated in the development of esophageal cancer in specific geographic areas (75). Furthermore,
Morales et al. (2023) state that malnutrition and deficiencies in essential nutrients can compromise
the immune response, increasing susceptibility to infections. Another study by Sadler et al. (2024)
observed that in regions where selenium deficiency is prevalent, individuals tend to have lower
plasma selenium levels, which increases their susceptibility to viral infections. This is particularly
relevant, as Fabian et al. (2024) note that in areas where Keshan disease is endemic, selenium
deficiency is associated with an increased risk of viral infections. The impact of environmental factors,
including selenium deficiency, on the development of various health conditions has been well-
documented. For example, iodine intake, vitamin D deficiency, and viral infections have all been
associated with an increased risk of certain diseases (76). In regions where selenium deficiency is
common, individuals may be more susceptible to viral infections caused by pathogens like Epstein—
Barr Virus and Human Parvovirus B19 (76).

17. Role in Cytokine Regulation

Selenium is known to play a crucial role in controlling the production of pro- and anti-
inflammatory cytokines. A study by Sadler et al. (2024) has shown that selenium promotes the
differentiation of pro-inflammatory M1 macrophages to anti-inflammatory M2 macrophages,
highlighting its immunomodulatory effects. Additionally, selenium nanoparticles synthesized from
Nelumbo nucifera have been found to modulate the expression of pro- and anti-inflammatory
cytokines in response to bacterial infection-induced immune-antioxidant suppression (77).
Furthermore, the impact of selenium on cytokine production has been studied in the context of
various diseases. For instance, in multiple sclerosis (MS), targeting dopaminergic receptors has been
shown to have both pro- and anti-inflammatory effects on monocytes and macrophages, suggesting
a potential role for selenium in immunomodulation in MS (78). Additionally, dietary biogenic
selenium nanoparticles have been found to improve growth and reduce inflammation by modulating
the production of pro-inflammatory cytokines (79).

18. Public Health Implications

Selenium is a micronutrient that has been shown to play a crucial role in promoting apoptosis,
which is essential for preventing unchecked cell proliferation in cancer (80). Additionally, Morales et
al. (2023) observed that selenium is linked to improved immune function and resistance to infections,
suggesting its potential to enhance viral resistance at the population level. Furthermore, cellular zinc
metabolism has been found to enhance resistance and combat oxidative stress, indicating the
importance of micronutrients like selenium in improving overall health and immunity (81). Studies
have also shown that selenium levels can impact viral infections, with research indicating that
selenium supplementation may reduce viral RNA levels and improve viral resistance (82). Moreover,
Huang et al. (2024) explain that selenium is suggested to have a positive effect on immunity and stress
resistance, highlighting its potential to improve population-level viral resistance. According to the
Health Professional Fact Sheet (2024), in the context of COVID-19, selenium has been identified as a
potential dietary supplement that may help lower viral replication rates and suppress inflammation,
further emphasizing its role in enhancing viral resistance. Overall, improving selenium status in
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populations, particularly in regions like Southern Africa where selenium deficiency is prevalent, may
have significant benefits in enhancing viral resistance and overall health (83).

19. Future Directions

Selenium is a mineral that plays a crucial role in various bodily functions, including immune
function. The Selenium Health Professional Fact Sheet states that selenium supplementation may
benefit individuals with HIV, but further studies are needed to determine the extent of these benefits.
Huang (2024) noted that in the context of the COVID-19 pandemic, nanotechnology has emerged as
a frontier in combatting infectious and inflammatory diseases, including potential applications for
selenium-based treatments. According to the Health Professional Fact Sheet, while other dietary
supplement ingredients, such as botanicals and probiotics, may influence immune function, selenium
stands out for its critical and essential role in the body. In the treatment of HIV/AIDS, a combination
of anti-HIV medicines from different classes is typically used to manage the disease (84). The HIV
pandemic has led to increased infections of true pathogens in certain fungi, highlighting the
importance of continued research in this area (85). Additionally, exploring the link between oxidative
stress, selenium levels, and COVID-19 outcomes may provide valuable insights into the potential
benefits of selenium supplementation in managing the disease (86). As research continues to evolve,
future studies should focus on the long-term effects of nutritional interventions, particularly in the
context of post-COVID recovery (87). Understanding the interactions between drugs, nutrition, and
infectious diseases like COVID-19 is essential for developing effective treatment strategies (88).
Moving forward, research priorities should include investigating the impact of selenium on immune
function in individuals with HIV and COVID-19, as well as exploring potential synergies between
selenium supplementation and other treatment modalities.

20. Conclusion

Selenium is a vital trace element with significant antiviral, antioxidant, and immune-modulatory
properties. Its deficiency is linked to increased susceptibility to viral infections and various health
conditions. Supplementing selenium has shown promise in improving immune function and
reducing viral replication, especially in diseases like HIV and COVID-19. Future research should
focus on better understanding selenium’s mechanisms, its clinical efficacy in diverse disease contexts,
and its potential as a therapeutic agent to enhance global health.
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