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Abstract: The immune function of dairy ruminants is a core factor in safeguarding their health status, production
performance, and product quality.Nutrients, as the material basis for life activities, also serve as key signaling

molecules regulating immune function.Through multiple pathways, such as directly acting on immune cells or
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indirectly modulating the gastrointestinal microbiota, nutrients profoundly influence the immune function of dairy
ruminants. This paper systematically reviewed the direct regulatory mechanisms of key nutrients, such as amino
acids and fatty acids, on immune cells, the indirect immune regulatory pathways of nutrients via the gastrointestinal
microbiota and their metabolites, the role of nutrients in maintaining the intestinal physical and immune barrier,
and the functions of nutrients in alleviating oxidative stress and regulating the balance of inflammatory cytokines.
Furthermore, it summarized application strategies for immune enhancement, including the use of functional feed
additives, precision nutrition, and phase-feeding.The aim is to provide a theoretical reference for formulating
precision nutrition plans, enhancing immunity, and promoting healthy farming practices for dairy ruminants.
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inflammation regulation
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Figure 1 Direct Regulatory Mechanisms of Nutrients on Immune Cells in Dairy Ruminants
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