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Abstract: As a complex microbial ecosystem within the human body, the gut microbiota extensively
participates in the pathological processes of neurological disorders, pulmonary diseases, and bone
metabolism—related diseases through multi—organ interaction networks such as the gut—brain axis,
gut—lung  axis, and  gut—boneaxis.Current  research  focuses on  constructing a
"microbiota—metabolite—target organ" regulatory network, identifying key functional bacterial genera
using multi—omics technologies, and developing precision intervention tools. However, the dynamic

interaction mechanisms between microbiota and the host, individual heterogeneity, and causal

relationships still require in—depth exploration.
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