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Abstract: Objective To explore the mechanism of emodin in the treatment of osteoporosis based on differential expression gene

analysis and experimental verification. Methods Chip data related to osteoporosis was screened from the Gene Expression Omnibus

RS EHEA: 2024-12-08

EEWE: HsgE/RER X HEX DA RRTEEER AL LI (WIWY-202332); HisBERl kS5 75 i E B b [ AR 256 4 % Bl 5
(LFYKYZX2023-7); S&AFHPEHREEIHIHE (ZYYMS-38)

TEEEN: BHR (1992, 5, &, NFRKREDSE S5 FAEYFRIHFTT. E-mail: 576892936@qq.com

HBIEMEE: TRIAS (1992—), %, fEEd L, AFHPZGZAREMT . E-mail: 2229840722@qq.com


mailto:，E-mail576892936@qq.com

- 1450 » SEASHBEOH 202568  L¥i4ak A Drug Evaluation Research  Vol. 48 No. 6  June 2025

(GEO) database. The differentially expressed genes (DEGs) were obtained through GEO2R software processing. Based on literature
analysis, 11B-hydroxysteroid dehydrogenase 1 (11B-HSD1) was selected as the core gene for research. Molecular docking simulation
was conducted using AutoDock software to assess the binding activity of emodin with 113-HSD1. Mouse bone marrow mesenchymal
stem cells (BMSCs) were cultured in DMEM/F12 medium (control group), osteogenic differentiation-specific medium (osteogenic
induction group), and osteogenic differentiation-specific medium containing different concentrations (2.5, 5.0, 10.0 pumol-L™") of
emodin (emodin group). At 14 and 21 days of culture, alkaline phosphatase (ALP) and alizarin red staining were performed to observe
and determine the differentiation and maturation of osteoblasts. On the 7th day of culture, the ALP level in cells was detected by Elisa,
and the mRNA levels of 1/-HSDI and Runt-related transcription factor 2 (Runx2) were detected by real-time fluorescence quantitative
PCR (qRT-PCR). The protein expression levels of osteocalcin (OCN) and osteopontin (OPN) were detected by Western blotting.
Results A total of 44 DEGs related to adipocyte/osteoblast differentiation were obtained from the GEO database. In the adipocyte
differentiation group, the expression levels of 31 genes, including RASDI, HSD11B1 (also known as /14-HSDI), and RGS2, were
significantly upregulated; the expression levels of 13 genes, including SHRM, EGRI1, and TNS3, were significantly downregulated.
Molecular docking showed that emodin had good binding activity with 113-HSD1. ALP/alizarin red staining revealed that the 10
pumol-L™! emodin group had more osteoblast differentiation, with significant differences from the control group. Compared with the
osteogenic induction group, emodin significantly downregulated the mRNA level of 715-HSDI (P <0.01) and significantly upregulated
the ALP level and Runx2 mRNA level (P <0.01, 0.001). Western blotting results showed that compared with the osteogenic induction
group, the OCN protein expression in the emodin group was significantly increased (P < 0.001), and the OPN protein expression
showed an increasing trend. Conclusion Emoxanthine induces osteoblast differentiation of mouse BMSCs in vitro, which may exert
its effect by inhibiting the expression of 11B-HSD1 and increasing the expression of Runx2.

Key words: emodin; osteoporosis; bone marrow mesenchymal stem cells (BMSCs); osteogenic differentiation; 11 -hydroxysteroid

dehydrogenase 1 (11B-HSD1); runt-related transcription factor 2 (Runx2)
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Table 2 Fluorescence quantification system
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Red and blue represent upregulation and downregulation of genes, respectively, and their intensity represents the degree of difference.
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Fig.1 Heat map of differentially expressed genes of GSE80614
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Fig.2 Volcanic map of differentially expressed genes of GSE80614
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Fig.3 Structure of emodin
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Fig. 4 Molecular docking
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Fig. 5 Immunofluorescence identification of mouse BMSCs (third generation) (x200)
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Fig. 7 Cell viability testing ( X s, n=5)
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Fig. 9 Alizarin red staining of cells in each group at 14 and 21 d of culture (x40)
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