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Abstract: Objective To investigate the pharmacological effect and molecular mechanism of saikosaponin e combined with
gefitinib in the treatment of cholangiocarcinoma based on network pharmacology and cell experiment. Methods SwissTargetPrediction

was used to obtain the drug action targets of saikosaponin a, bl, ¢, d, e, f, g, and h, and GeneCards was used to obtain the
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targets of cholangiocarcinoma. The intersecting targets of these two groups of targets were imported into STRING to construct a
protein-protein interaction network. WEB-based GEne SeT AnaLysis Toolkit was used to perform gene ontology (GO) functional
enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis and construct a target-
pathway network, and Pathview R package was used to label the targets covered by the key pathways. CytoScape 3.7.2 was used to
construct a drug-disease-target network, and molecular docking was performed between effective compounds and key targets.
Human cholangiocarcinoma RBE cells were randomly divided into control group, saikosaponin e group, gefitinib group, and
saikosaponin e+gefitinib group. MTT assay, EdU, scratch assay, and the fluorescence probe method were used to measure the
proliferation and migration of RBE cells and the production of reactive oxygen species (ROS) and malondialdehyde (MDA), and
Western blotting was used to measure the protein expression levels of phosphatidylinositol 3-kinase (PI3K), phosphorylated PI3K
(p-PI3K) , protein kinase B (AKT) , and phosphorylated AKT (p-AKT). Logistic regression was used to calculate half-maximal
inhibitory concentration (IC,)) ; A one-way analysis of variance and repeated measures analysis of variance were used for
comparison of continuous data between multiple groups, and the Tukey test was used for further comparison between two groups;
the least significant difference -test was used for comparison of simple effect. Results A total of 34 saikosaponin targets and 1 815
cholangiocarcinoma targets were obtained, resulting in 12 intersecting targets. The topological analysis showed that saikosaponins e
and ¢ had a stronger efficacy against cholangiocarcinoma, with the key targets of STAT3, IL-2, and PPP2CA, and saikosaponin e
and ¢ could respectively dock with the corresponding amino acid sites of STAT3, IL-2, and PPP2CA by forming hydrogen bonds.
The GO functional enrichment analysis obtained 13 biological processes, 16 cellular components, and 13 molecular functions, and
the KEGG pathway enrichment analysis obtained 9 pathways, among which PI3K-AKT and EGFR tyrosine kinase inhibitor
resistance were the key signaling pathways, covering multiple targets including STAT3, IL-2, and PPP2CA. Saikosaponin e and
gefitinib had an ICy, of 16.89 pmol/LL and 27.49 pwmol/LL, respectively, on human cholangiocarcinoma RBE cells at 24 hours of
treatment, and compared with the control group, saikosaponin e treatment for 24 hours significantly reduced the proliferation rate
(53.46% * 6.42% vs 100.00% * 6.00% , P<0.000 1) and migration rate (12.06% * 1.76% vs 16.01% *+ 1.89%, P<0.05) of human
cholangiocarcinoma RBE cells, increased the production of ROS and MDA (both P<0.05), and downregulated the protein expression
of p-AKT (P<0.05) , while its combination with gefitinib had a significantly greater effect (all P<0.05). Conclusion This study
shows that saikosaponin e and gefitinib exert a therapeutic effect on cholangiocarcinoma by inhibiting the PI3K-AKT signaling

pathway, which provides theoretical support and a scientific basis for further research and clinical application of saikosaponins.
Key words: Saikosaponins; Gefitinib; Bile Duct Neoplasms; Pharmacology
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Figure 5 Effect of saikosaponin e and gefitinib on the proliferation and migration of RBE cells
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Figure 6 Effect of saikosaponin e and gefitinib on the production of ROS and MDA as well as the expression of p-PI3K and p-AKT
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