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Abstract; Objective To explore the potential regulatory mechanism of curcumin on osteogenic differentiation of bone
marrow-derived mesenchymal stem cells (BMSCs). Methods The target genes of curcumin regulating osteogenic dif-
ferentiation were obtained through network pharmacology, and a protein-protein interaction network ( PPI) was con-
structed. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes ( KEGG) enrichment analysis and mo-

lecular docking were performed. CCK-8 and cell cloning were used to screen the concentration of curcumin. ALP stai-
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ning and activity assay, AR staining and quantitative analysis were used to evaluate the macro-regulatory effect of curcu-
min on osteogenic differentiation. RT-qPCR and Western blotting were used to detect the micro-expression differences of
mRNA and protein related to the Wnt/3-catenin gignaling pathway. Results A total of 92 target genes for curcumin
regulation of osteogenic differentiation were screened, mainly involving biological processes such as the intracellular
response to chemical stimuli and the response to oxidative compounds. Three target genes acted on the Wnt/3-catenin
signaling pathway and could be effectively docked with curcumin. In addition, low concentrations of curcumin
(5, 10 pmol) showed no obvious toxicity to rat bone marrow-derived mesenchymal stem cells (rBMSCs) , enhanced
alkaline phosphatase activity, increased calcium deposition ( P<0.05) , up-regulated the expression of osteogenic-related
genes and proteins ( P<0.05) , and promoted osteogenic differentiation of rBMSCs. However, high concentration of cur-
cumin (15 pmol) had a potential inhibitory effect on the osteogenic differentiation of rBMSCs. Conclusion Curcumin
can regulate the expression of osteogenic-related genes by modulating the Wnt/B-catenin signaling pathway, thereby
regulating the osteogenic differentiation of BMSCs.

Key words: Curcumin; Bone marrow-derived mesenchymal stem cells; Osteogenic differentiation; Network pharmacol-

ogy; Wnt/3-catenin signaling pathway
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Figure 1 Curcumin regulates target related to bone differentiation

A The 3D structure of curcumin; B: The upset VENN diagram of curcumin regulation on bone differentiation-related
targets; C: PPI network diagram rendered by Cytoscape 3.8.0, with three targets (TTR, PADI4, NDST1) that were not

involved in PPI construction omitted.
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Figure 2 Result of GO and KEGG enrichment analysis and molecular docking
A Biological processes; B: Cellular components; C.: Molecular functions; D: Curcumin with PRKACA, GSK3f3, and
EP300 ( where docking site name, hydrogen bond length, and docking energy are shown in the figure) ; E: KEGG path-
way enrichment analysis diagram. [ In the bubble plot, the larger the Count value, the larger the circle area, the larger the

—-Logl0O( P value) , and the redder the color ]
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Figure 3 CCKS8 experiment and cell cloning formation experiment. The effect of different concentrations of curcumin at 24, 48,
and 72 h on cell viability( "P<0.05 vs. 0 wmol curcumin group)
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Figure 4 cell cloning formation experiment
A Images of cell cloning experiment; B: Cloning number analysis using ImageJ software ( "P<0.05 vs. 0 wmol curcumin

group).
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Figure 5 ALP and AR staining images under the microscope and ALP activity determination, AR quantitative analysis results( "P<0.05
vs. 0 pmol curcumin group)
A'; Microscope images (x100) of ALP staining and AR staining at different concentrations of curcumin; B: Changes in

ALP activity under different concentrations of curcumin intervention; C: Changes in AR guantitative under different con-
centrations of curcumin intervention.
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