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Mechanism of pogostemon cablin in the treatment of glioma based on network
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[ Abstract] Objective To explore the action targets and related mechanisms of pogostemon cablin in the
treatment of glioma based on network pharmacology and cellular experiments. Methods The active ingredi-
ents and action targets of pogostemon cablin were collected by using databases such as the Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and the Traditional Chinese Med-
icine Comprehensive Database ( TCMID). The relevant targets of glioma were collected through databases
such as Gene Cards and OMIM,and the network diagrams of “drug-target” and “disease-target” were estab-
lished by using Cytoscape3. 7. 1 software. The intersection targets of pogostemon cablin for treating glioma

were obtained and STRING database was used to analyzed, and their protein-protein interaction (PPI) net-
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work diagram was established. Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment analysis on key targets were performed by using the
DAVID database. In vitro cell experiments on key signaling pathways were conducted, U87 glioma cells were
collected and divided into the control group (added to basic culture medium) and the 60,90,120 pg/mL pog-
ostemon cablin groups (added to culture medium containing 60,90,and 120 pg/mL pogostemon cablin,respec-
tively). CCK-8 assay and wound healing assay were used to detect the proliferation and migration ability of
each group of cells,and the protein expression levels of mitogen activated protein kinase 1 (MAPK1) ,recom-
binant V-rel reticuloendotheliosis viral oncogene homolog A (RELA) phosphatidylinositol 3-kinase (PI3K),
protein kinase B (Akt), phosphorylated-PI3SK (p-PI3K),and phosphorylated-Akt (p-Akt) in each group of
cells were detected by Western blot. Results A total of 94 main chemical constituents of pogostemon cablin
were obtained. According to the screening conditions,9 effective active ingredients, 239 drug target proteins,
4 526 glioma related genes and 121 drug and disease common targets were identified. Protein interaction net-
works discovered that Aktl,c-Jun N-terminal kinase (JUN), MAPKI1,RELA,interleukin (IL.)-6 and epider-
mal growth factor receptor (EGFR) may be the key targets of pogostemon cablin in the treatment of glioma.
GO function enrichment analysis identified 1 819 items in biological processes, 109 items of cellular compo-
nents and 216 items of molecular functions, which involved various aspects such as the positive regulation of
the cellular metabolic process, the activity of protein homodimers, kinase activation, and membrane rafts.
KEGG pathway enrichment analysis identified 181 related signaling pathways,involving anti-cancer,inflamma-
tion,cell apoptosis, endocrine, immune regulation and so on, mainly including the PI3K/Akt pathway., ad-
vanced glycation advanced glycation end products ( AGE)/recepter for advanced glycation end products
(RAGE) pathway,Il.-6 pathway,and HIF-1 pathway, TNF pathway and so on. The in vitro experimental re-
sults showed that compared with the control group,with the increase of the dose of the alcohol extract of pog-
ostemon cablin, the cell activity decreased, the cell migration ability decreased,and the expression levels of
MAPK1,RELA,p-PI3K and p-Akt proteins decreased (P <C0. 05). Conclusion Pogostemon cablin can syner-
gistically inhibit the development of glioma through multiple targets and pathways,and can suppress cell pro-
liferation of U87 cells through the PI3K/Akt pathway.
[Key words] pogostemon cablin;glioma;network pharmacology; PI3K/Akt pathway; mechanism
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