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[Abstract] Selenium, an essential trace element for the human body, is crucial for maintaining redox homeostasis, regulating
immune cell function, and combating pathogen infections through its various forms of selenoproteins. The selenoprotein family,

which includes glutathione peroxidase, thioredoxin reductase, and endoplasmic reticulum selenoproteins, collaborates to provide
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antioxidant defense, regulate calcium signaling, and maintain endoplasmic reticulum homeostasis, thereby influencing multiple facets
of innate and adaptive immunity. Selenium exerts an immunomodulatory effect on macrophages, dendritic cells, and natural killer
cells by promoting an anti-inflammatory phenotype and activating immune cells, while also regulating T cell differentiation and
proliferation, as well as B cell-mediated antibody production, thereby contributing to immune tolerance and the maintenance of
immune balance. The "intestinal-immune axis" is an important pathway through which selenium regulates the immune system.
Clinical studies have demonstrated that selenium supplementation holds potential therapeutic value in the context of autoimmune
diseases, HIV infection, COVID-19, and other immune-related disorders by enhancing immune function and mitigating inflammatory
damage. However, selenium exhibits notable bidirectional dose effects, with excessive intake potentially resulting in oxidative stress
and toxic reactions, thereby necessitating precise dosage regulation. Organic selenium, nano selenium, and functionalized selenium
preparations have shown enhanced biological activity and safety, offering valuable insights for future immunotherapy applications.
The molecular mechanisms through which selenium modulates the immune system involve key selenium proteins that maintain redox
homeostasis, regulate calcium signaling, influence redox-sensitive signaling pathways, and control cell death pathways. This article

reviews the research progress on selenium modulates immune system function and its molecular mechanisms, aiming to provide

reference for clinical applications and research.
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Fig.2 Selenium affects the lipid metabolic reprogramming during T cell activation through GPX4
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