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Molecular mechanism of berberine in promoting postoperative healing of anal
fistula based on bioinformatics, molecular dynamics simulation, and in vitro
experimental validation
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University), Yichang 43000, China

Abstract: Objective To explore the molecular mechanism by which berberine promotes postoperative wound healing of anal fistula.
Methods Differential genes of patients with anal fistula were collected from the GEO dataset (GSE157020). The targets of berberine
were obtained using PharmMapper, SwissTargetPrediction, and TCMSP databases, and the intersection of the two was taken to screen
key targets. GO and KEGG enrichment analyses were performed with the help of the DAVID database. The “component-target-disease”
relationship network was constructed using Cytoscape. Molecular docking was carried out using AutoDockTools, and molecular
dynamics simulation of berberine and key targets was conducted through the iMODS online server, and conduct in vitro experiments
for verification. Results A total of 11 key targets were screened out (including ACADM, PPARD, NR1H2, etc). GO analysis showed
that the targets were involved in biological processes such as lipid metabolism and regulation of inflammatory response. KEGG analysis
involved arachidonic acid metabolism, PPAR signaling pathway, etc. Molecular docking showed that the binding energies of berberine
with ACADM, PPARD, and NR1H2 were —11.0, —9.3, and —7.0 kcal/mol, respectively. iMODS simulation indicated that the
conformation of the complex had high stability. /n vitro experiments confirmed that berberine can reverse the TNF-a-induced mRNA
and protein expression of PPARD, ACADM, and NR1H2 (P <0.05, 0.01). Conclusion Berberine may exert a role in promoting post-
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operative healing of anal fistula by regulating the aforementioned key targets and their associated PPAR pathway, which provides

potential targets for clinical treatment.
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Fig.5 Molecular dynamics simulation of berberine with PPARD (A), ACADM (B), and NR1H2 (C)
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