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Mechanism of psoralen in treatment of postmenopausal osteoporosis based on
network pharmacology combined with in vive and in vitro experiments
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Abstract: Objective To explore the mechanism of psoralen in treatment of postmenopausal osteoporosis based on network
pharmacology and in vivo and in vitro experiments. Methods  The targets of psoralen and postmenopausal osteoporosis were screened
through the databases of SwissTargetPrediction, PharmMapper, Super-PRED, GEO and DAVID. The functional enrichment
characteristics of gene sets were evaluated by using the GSEA method. Molecular docking of potential targets with psoralen was
performed using AutoDock Vina 1.1.2 software. BMSCs were cultured in cell experiments. Overexpression and silencing of related
genes were carried out, and ALP/Bodipy staining and activity detection were performed. The protein expression levels of osteogenic
differentiation marker BMP2 and adipogenic differentiation marker PPARy were detected by ELISA method. Animal experiments
were conducted to establish a mouse model of postmenopausal osteoporosis through oophorectomy, and bone HE staining and micro-
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CT detection were performed. The relative expression levels of BMP2 and PPARy were calculated through the standard curve. Results
Through the analysis of the network pharmacology database, seven potential target genes of psoralen in treatment of postmenopausal
osteoporosis were discovered, including MYO54, KDM5C, CTSD, MAP2K2, IGHGI, RENBP, and TTPA. The results of cell
experiments showed that psoralen significantly inhibited the osteogenic/adipogenic differentiation imbalance of BMSCs caused by
silencing TTPA (P < 0.05, 0.01). Compared with the p38 MAPK-IN-1 inhibitor group, the T7TPA4 overexpression (OE-TTPA) group
increased the expression of BMP2 protein, while significantly decreased the expression of PPARY protein (P < 0.01). The results of
animal experiments showed that the number and thickness of trabeculae in the psoralen group significantly increased, the internal
cavities of the femoral head decreased, and the femoral density of mice significantly increased. Compared with the model group, the
BMD and BV/TV in the psoralen group were significantly increased (P < 0.01); The content of osteogenesis-related protein BMP2 in

the femur of mice was significantly increased, while the content of adipogenesis-related protein PPARY was decreased (P < 0.05, 0.01).

Conclusions Psoralen targets the 77P4-mediated p38 MAPK signaling pathway to regulate the osteogenic/adipogenic differentiation

balance of BMSCs and the occurrence of postmenopausal osteoporosis.

Key words: psoralen; postmenopausal osteoporosis; network pharmacology; TTPA; PPARy
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Table 1 Primer sequences
B iE] (5°-3") A (5°-3")
MYO5A CAGAGTCCGCTTTATTGATTCCA ATCACCCATGTTCTGACCACT
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IGHG1 GTTTTCGTCGTTGCCCTTTTAAG ACCCACTGAATGAGAATCCAGAG
RENBP AAGGTGCAGCGAACCATCTTC AGTGGACGATCTGATCCATCAT
TTPA TGGCCTGGCGGTTACTAAAAA CCCAGTGTGCGATTCTGTAAAT
GAPDH CTGGGCTACACTGAGCACC AAGTGGTCGTTGAGGGCAATG
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Table 2 siRNA sequences used for gene silencing

A RNA E&HFRTS (5°-3°) RNA E&FRTS (3-5°)
MYO5A AAUGGUUAAGACAAUUGGCUG GCCAAUUGUCUUAACCAUUGA
KDM5C UGCAAAUGCCCGAUUUCUCUG GAGAAAUCGGGCAUUUGCAAG
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MAP2K2 AUGGACUGCAGGAGGGAUCCC GAUCCCUCCUGCAGUCCAUGC
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