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Research on the Mechanism of Icariin on the Inhibition of 5—FU-induced Apoptosis of Rat Bone
Marrow Mesenchymal Stem Cells Based on Network Pharmacology

ZHANG Xiaonian, WU Shaofeng, LIN Ruishan, LUO Jing, DIAO Yuanming (School of Basic Medical Science,
Guangzhou University of Chinese Medicine, Guangzhou 510006 Guangdong, China)

Abstract: Objective To explore the mechanism of icariin (ICA) on the inhibition of 5-FU-induced apoptosis of rat
bone marrow mesenchymal stem cells(BMSCs) based on network pharmacology. Methods The pharmacokinetic data
of ICA was collected from the TCMSP database. The CTD and GeneCards databases were used to retrieve all
potential targets of ICA. The DAVID 6.8 database was used to perform GO enrichment analysis of potential targets
and subject to further screening and collect key targets. The key targets were imported into the STRING database,
which was combined with Cytoscape 3.8.2 software to make Protein— Protein Interaction Networks (PPI) , and
pathway enrichment analysis (KEGG) was analyzed by STRING database. Western Blot was used to detect the
expression of three characteristic proteins in the Akt/GSK3B/CyclinD1 pathway and apoptosis—regulatory proteins Bel—
2 and Bax. Results 83 potential targets of ICA were obtained, and 29 key targets were further screened. The results
of KEGG were ranked by the FDR value from small to large. The top 20 pathways, including PI3K—-Akt pathway,
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HIF-1 signaling pathway and FoxO signaling pathway , etc., play important roles in the inhibitory process.
Visualization of PI3K- Akt core pathway was established according to the results of KEGG enrichment analysis.
Western blot experiments revealed that compared with the model group, the levels of p—Akt(P<0.01), p—GSK3p
and the expression of CyclinD1 (P>0.05)in the ICA treatment group increased, and the ratio of Bcl-2/Bax also
increased (P < 0.001). After [.Y294002 inhibited Akt phosphorylation, the corresponding p—Akt, p—GSK3B levels
and CyclinD1 expression decreased (P <0.001, P<0.05), and the Bcl-2/Bax ratio decreased obviously (P <0.001).

Conclusion The inhibitory effect of ICA on 5-FU-induced apoptosis of rat bone marrow mesenchymal stem cells is

most likely mediated by activating the Akt/GSK3(3/CyclinD1 signaling pathway and the Bel-2 pathway.

Keywords: Network pharmacology; icariin; 5— fluorouracil (5— FU) ; bone marrow mesenchymal stem cells;

apoptosis; rats
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Figure 7 Effect of ICA on the expression levels of Akt/GSK3B/CyclinD1 pathway related proteins (p—Akt, p—GSK3B and CyclinD1)

after 5-FU-induced damage of rat bone marrow mesenchymal stem cells
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Figure 8 The effect of ICA on the expression levels of apoptosis—related proteins Bel-2 and Bax after 5-FU-induced damage of rat

bone marrow mesenchymal stem cells
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