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Abstract: Objective To study the molecular mechanism of parthenolide in treatment of cervical cancer based on network
pharmacology combined with GEO gene chip analysis and cell experiment. Methods GEO database was used to obtain cervical
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cancer chip data, and then R software was used to obtain its differential genes, and the volcano map was drawn at the same time. Swiss
Target Prediction, SuperPred, and HERB databases were used to collect the action targets of parthenolide. The target genes of cervical
cancer were collected through GEO differential genes, Malacards, PharmGkb, CTD, DrugBank, and DisGeNET databases, and the
drug - active ingredient - target - disease network map was made using Cytoscape 3.7.2 software. The protein interaction (PPI) network
enrichment analysis of intersection genes was performed using the String database and Cytoscape3.7.2 software. The gene ontology
(GO) enrichment analysis and the Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathway enrichment analysis of the
potential targets of parthenolide in treatment of cervical cancer were conducted using the clusterfiler package in R language. The
mechanism of parthenolide was verified by HeLa cell model of human cervical cancer. Results Atotal of 88 parthenolide target genes,
8 167 disease targets of cervical cancer, and 26 differentially expressed genes with 3 up-regulated and 23 down-regulated in cervical
cancer were chosen. PPl network and topology analysis results show that TLR4, PTGS2, CYP2C9, CYP3A4, HDAC?2, BRD2, and
BRD4 are the seven core genes of parthenolide in treatment of cervical cancer. GO enrichment analysis showed that there were 452
biological processes (BP) affected by parthenolide, including response to exogenous stimuli and estrogen metabolism, 43 cell
combinations (CC) affected by parthenolide, including histone deacetylase complex and histone methyltransferase complex, and 41
molecular functions (MF) affected by parthenolide. The results of KEGG pathway enrichment analysis showed that the treatment of
cervical cancer by parthenolide may involve drug metabolism, cytochrome P450, cytochrome P450 metabolism of heterogeneous
substances and toll-like receptor signaling pathway. MTT assay demonstrated that parthenolide inhibited HeLa cell proliferation in a
dose-dependent manner with ICso of 6 umol/L. Conclusion Parthenolide can significantly inhibit the proliferation of Hela cells, and

the mechanism of action may be that parthenolide can treat cervical cancer through multiple targets and multiple pathways.
Key words: parthenolide; cervical cancer, GEO differential gene; network pharmacology; molecular docking; TLR4; PTGS2
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