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Prediction of mechanism of Panax notoginseng in treating Helicobacter pylori
related diseases by network pharmacology and experimental verification
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Abstract: Objective To explore the protective effect and mechanism of ginsenoside Rb, (G-Rb;) on gastric epithelial cell injury
caused by Helicobacter pylori (Hp). Methods Herb database was used to collect predicted targets of "Panax notoginseng", Gene
Cards database was used to collect targets of Hp-related diseases. The Venn Diagram was drawn using the Draw Venn Diagram
website to obtain the intersection of target points. Protein interaction (PPI) network analysis, gene ontology (GO) and Kyoto
encyclopedia of genes and genomes (KEGG) enrichment analysis were performed. GES-1 cells were divided into control group,

model group, and G-Rb, low, medium and high concentration groups (1, 5, 10 umol-L™"). G-Rb, group was pretreated with the
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corresponding concentration of G-Rb,, and cultured overnight for 12 h until the degree of fusion was 70% — 80%. Hp Sydney strain
1 (SS1) was added into the cells according to the infection number (MOI) 100 to prepare the injury model, and G-Rb, was continued
to be administered for 48 h. Control group did not add SS1, control group and model group did not add drugs. The effects of drugs
on cell morphology were observed by optical microscope, the reversal effect of drugs on Hp-induced apoptosis was detected by
Hoechst 33342 fluorescence staining and Annexin V/PI double staining. In mechanism research, on the one hand. qRT-PCR and
Western blotting were used to detect the expression of apoptosis-related genes P53, Bax, Bcl-2 and related proteins P53, p-Akt,
Cleaved/Pro-Caspase 9, Bcl-2, Bax, Cleaved/Pro-Caspase 3, and the difference of ROS levels between groups was detected. Results
The results of network pharmacology showed that there were 16 targets for Panax notoginseng in the treatment of Hp-related
diseases. The top six PPI network analysis were TP53, CASP3, PTGS2, IL6, TNF and IL1B. GO enrichment analysis and KEGG
enrichment analysis showed apoptosis-related results. After pretreatment with G-Rb,, the nuclear chromatin of gastric epithelial cells
was dense and deeply stained, and the number of broken cells decreased gradually. Hoechst 33342 fluorescence staining was used to
detect apoptotic cells. Compared with Hp group, the number of nuclear strong fluorescence in G-Rb, low, medium and high groups
was significantly (P < 0.05). Flow cytometry showed that compared with the normal group, the apoptosis rate of Hp group was
significantly increased. Compared with Hp group, the apoptosis rate of G-Rb, group was significantly decreased (P < 0.05). Reactive
oxygen species detection showed that the fluorescence intensity of the three concentrations of G-Rb, was significantly lower than that
of the model group (P <0.05). Compared with the Hp group, the expressions of TP53 and Bax genes were significantly decreased, and the
expression of Bcl-2 gene was significantly increased (P < 0.05). Western blotting results showed that compared with Hp group, p-Akt and
Bcl-2 protein expression increased, P53, Bax, Cleaved-Caspase 9 and Cleaved-Caspase 3 protein expression decreased (P < 0.05).
Conclusion Panax notoginseng may treat Hp-related diseases through multiple pathways including inflammation and apoptosis. Its
main component G-Rb, can effectively protect GES-1 and reduce SS1-induced apoptosis, which may be due to the promotion Akt
phosphorylation and P53 degradation by regulating oxidative stress.

Key words: ginsenoside Rb,; Panax notoginseng; Helicobacter pylori; gastric epithelial cells; network pharmacology; apoptosis;
oxidative stress
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Fig. 1 Prediction of therapeutic targets of Panax notoginseng based on network pharmacology
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