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Abstract

With the rapid acceleration of global population aging, age-related diseases have become a pressing
public health concern. The gut microbiota, a critical component of the human microecosystem, plays a
pivotal role in the development and progression of conditions such as sarcopenia, cognitive decline, and
vascular aging. Recent findings indicate that the gut microbiota exerts profound effects on multiple
physiological systems through various mechanisms, including metabolic regulation, immune and
inflammatory responses, and neural signaling pathways. This review provides a comprehensive
evaluation of the mechanisms through which the gut microbiota contributes to age -related diseases,
focusing on its interactions with muscle function, cognitive health, and the vascular system. By
exploring the mechanisms underlying changes in gut microbiota composition and their impacts on
multisystem health, we assess current intervention strategies and discuss future research directions.
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