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Abstract: Objective To explore the effective components of Prunella vulgaris stem and leaf total phenols and their anti-inflammatory
mechanisms based on UPLC-Q-TOF-MS/MS, network pharmacology, molecular docking, and molecular dynamics simulation.
Methods UHPLC-Q-TOF-MS/MS was used to analyze the total phenols in the aqueous extract of Prunella vulgaris stem and leaf.
Using databases such as Swiss Target Prediction, GeneCards, and OMIM to screen the target corresponding to the anti-inflammatory
effect of Prunella vulgaris. The key target protein interaction (PPI) network was constructed using STRING database and Cytoscape
software. GO function and KEGG signal pathway enrichment analysis of key targets were conducted through Metascape database.
Molecular docking between identified components and core targets was conducted by TCMSP and PDB databases. amber18
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software package was used to simulate 200 ns molecular dynamics of the docking complexes with the top 3 positions of bonding
energy. Results A total of 22 compounds were identified, including salviaflaside, lithospermic acid, genistein, quercetin, and
salvianolic acid Y, among which 16 kinds of phenolic acids and 6 kinds of flavonoids were identified. Based on the identified
compounds, 502 potential anti-inflammatory targets were identified through network pharmacology. PPI analysis found that TP53,
STAT3, JUN, HIF1A, CTNNB1, CASP3, and TNF were the core targets. Enrichment analysis revealed that core targets may play an
anti-inflammatory role by regulating signaling pathways such as programmed death receptor 1 (PD-1), interleukin-17 (IL-17), and
advanced glycation end-products/AGEs receptor (AGE-RAGE). The results of molecular docking and molecular dynamics simulation
showed that the identified components were free to bind to the key targets, and the binding energy of the top 3 molecules and the
receptor protein complex had relatively stable conformation, which did not lead to sustained and significant changes in conformation
after binding. Conclusion Based on UHPLC-Q-TOF-MS/MS technology and network pharmacology, we can realize the basic
excavation and mechanism study of anti-inflammatory substances in the stems and leaves of Prunella vulgaris, which is helpful to the
development and utilization of the resources of non medicinal parts of Prunella vulgaris.

Key words: Prunella vulgaris stem and leaf; phenolic acids; anti-inflammation; network pharmacology; molecular docking; molecular

dynamics simulation; salviaflaside
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Fig. 1 Total ion flow diagram of Prunella vulgaris stem and leaf under negative ion mode
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Table 1 MS/MS data of 22 components in stems and leaves of Prunella vulgaris
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