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Abstract: Objective To explore the potential mechanism of action of intestinal microbiota metabolites in chronic obstructive
pulmonary disease (COPD) by using network pharmacology. Methods Information on intestinal microbial metabolites and their
targets was obtained from the gutMGene database. Their action targets were predicted using the SEA and SwissTargetPrediction
databases, while COPD-related targets were collected via the OMIM, CTD and Genecards databases. The intersection of these targets
was taken, followed by GO and KEGG enrichment analyses performed on the shared targets. A protein-protein interaction (PPI)
network was constructed to screen core targets, and a “microbe-substrate-metabolite-target” network was established. Drugability
assessment and molecular docking verification were carried out for key metabolites. Results A total of 55 metabolite-disease common
targets were obtained. Enrichment analysis showed that the metabolites were mainly involved in biological processes such as
inflammation, oxidative stress and apoptosis, and were related to signaling pathways such as Toll-like receptor signaling pathway, IL-
17 signaling pathway, and PI3K-Akt signaling pathway. PPI and “microbe-substrate-metabolite-target” network analysis identified
TNF, AKT1, IL1B, TP53, and IL6 as core targets, which interacted with 30 metabolites, 22 substrates and 64 microorganisms. Thirteen
metabolites had good drugability, and molecular docking confirmed that they could stably bind to the core targets. Conclusion A total
of 55 intestinal microbial metabolites were identified, and it was found that they might play a crucial role in the treatment of COPD by
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regulating multiple core targets and immune-inflammatory pathways. This provides a theoretical basis for subsequent mechanism

research.
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Table 1 Degree value of target on PPI network
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Fig. 5 “Microbe-substrate-metabolite-target” network
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corresponding targets
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