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Research progress on the impact of gut microbiota on vaccine immune
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Abstract: Vaccine —induced immune responses exhibit marked heterogeneity within populations. Traditional perspectives
attribute this variation primarily to factors such as genetic background, nutritional status, environmental exposures, and
immune status. However, recent research has revealed that the gut microbiota, as a critical symbiotic ecosystem in the human
body, may significantly influence vaccine immunogenicity through immune regulatory mechanisms. This emerging field of
research offers a novel biological perspective for understanding individual differences in vaccine efficacy. This article
summarizes the evidence from reported clinical studies on the impact of the gut microbiota on vaccine immune responses. We
discuss the immunological mechanisms potentially mediating the microbiota’s influence on vaccine immune responses and
explore the potential applications of microbiota —targeted interventions for optimizing vaccine efficacy. Our objective is to
examine the possibility of modulating the gut microbiota to enhance vaccine—induced immune responses, thereby providing
theoretical foundations and practical guidance for personalized vaccination and precision immunology.
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Table 1 Studies on the effect of the gut microbiota on vaccine immunogenicity
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Figure 1 Mechanisms of gut microbiota influencing vaccine
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