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Promotive Effect of Epimedii Folium Flavonoids on Proliferation and
Differentiation of BMSCs into Osteoblasts
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[ Abstract | Objective: To investigate the effects of main Epimedii Folium flavonoids ( epimedin A,
epimedin B, epimedin C, icariin and icarisid [ ) on promoting BMSCs proliferation and differentiation into
osteoblasts and to predict the mechanism of them. Method: BMSCs in SD rats were isolated and purified by whole

bone marrow adherence method for primary culture. The experiment was divided into 6 groups: epimedin A +
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osteogenic medium (1 x 10 * mol-L7"), epimedin B + osteogenic medium (1 x 10 P mol L"), epimedin C +
osteogenic medium (1 x 10 ~* mol-L "), icariin + osteogenic medium (1 x 10 ° mol-L™") , icariside group +
osteogenic medium ( blank group). After drug intervention for 14 days, qualitative and quantitative methods were
combined for pharmacodynamic evaluation, of the above 5 kinds of Epimedii Folium flavonoids by alizarin red
staining, cytoskeleton staining and alkaline phosphatase assay. Meanwhile, the potential targets and pathways were
predicted and analyzed based on BATMAN-TCM network pharmacology research platform to investigate the action
mechanisms. Result: BMSCs were treated with 1 x 10 ~° mol-L ™" drugs for 14 d, and polygonal osteoblasts were
increased in various groups by cytoskeleton staining; in alizarin red staining, a large number of mineralized nodules
were formed in various treatment groups; in Alkaline phosphatase assay, the content of alkaline phosphatase was
increased in various treatment groups as compared with the blank group, particularly, the groups of epimedin C
(P<0.05), icariin (P <0.05), and icarisid I (P <0.01) showed significant changes. As for network
pharmacology analysis, 33 potential targets and 8 pathways about proliferation and differentiation were obtained.
Among them, activation of MAPK activity and estrogen signaling pathway had been verified by the relative
experimental reports. Conclusion: All of the above 5 kinds of Epimedii Folium flavonoids could promote BMSCs
proliferation and differentiation into osteoblasts. especially, epimedin C, icariin, and icarisid [ had significant
effects. The results of network pharmacology analysis interpreted the overall mechanism of the Epimedii Folium
flavonoids, providing a reference for further research.

[ Key words ] Epimedii Folium; Epimedii Folium flavonoids; bone marrow mesenchymal stem cells;

osteoblasts ; molecular mechanisms; network pharmacology
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Fig.1 Effect of Epimedii Folium flavonoids active ingredients on

BMSCs’ cell morphology( x400)
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Table 2 Effect of Epimedii Folium flavonoids active ingredients on

alkaline phosphatase assay in BMSCs (x £s5,n=3)
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Fig.2 Effect of Epimedii Folium flavonoids active ingredients on

mineralized nodule in BMSCs( alizarin red staining, x 400)
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Table 3 Potential targets of Epimedii Folium flavonoids active ingredients

No. WAEHE AT [iaexy] [ ¥y No. WEERD N & (C¥ix
1 KCNJ3 EEEY 114. 143 18 ALK WIFEE B R AEEWAT 48. 000
2 KCNJ5 [EES i3 114. 143 19 IKBKB EE SV o 36. 688
3 KCNJ6 TR 114. 143 20 CHUK R 36. 688
4 KCNJ9 TR 114. 143 21 CXCR4 EEE Vs o 36. 688
5 CHRNA7 RN 114. 143 22 P3HI1 BAFFEN 25.857
6 CHRNA10 BN 114. 143 23 P3H2 RAFEN 25.857
7 CHRFAM7A ERE 114. 143 24 P3H3 TR 25. 857
8 POR AR 80. 882 25 SRPK2 AR 25.857
9 TNK2 WFEE B, R AU 48. 000 26 PAHA1 BAFE 25. 857

10 PRKAAI1 WFEE B, R AW 48. 000 27 P4HA2 RAEFE 25. 857

11 ABL2 WFEE B, R AW 48. 000 28 PTGS1 WHFEE A 23. 000

12 ABLI WFEE B, R R 48. 000 29 AGTRI1 WHFEE A 23. 000

13 PTGER2 H7EE B 48. 000 30 NOS2 * ELE KA 22.373

14 AKTI1 WIFEE B, RO 48. 000 31 NOS3 * B 22.373

15 CREB1 H7EE B 48. 000 32 CARMI EL KA 22.373

16 APAF1 W E B, AR 48. 000 33 CYLCI ERE AR 22.373

17 ADCY1 W2 B IR WAY 48. 000

T RRCAHTHRBIE .

R4 EFEEMATERNSAXBLINERZEDNT

Table 4 Pathway enrichment of potential targets of Epimedii Folium flavonoids active ingredients

No. i %=/ P
1 procollagen-proline 3-dioxygenase activity TR 6.75 x 10 ~*
2 regulation of cell proliferation EEET R EERAT WS A PEEB 0. 021
3 activation of MAPK activity * R RERERE HEE B 0. 030
4 estrogen signaling pathway * EEEN BEERT WAL B 0.032
5 cell differentiation BEET R TFERYT . HEESB 0. 032
6 procollagen-proline 4-dioxygenase activity BAEFET 0.033
7 osteoclast differentiation EEET LRI, UEE B 0.035
8 regulation of growth plate cartilage chondrocyte proliferatio EAEFEWRE 0. 049

e RAREHTRBIE

Icariin EpimedinB lcariside | Epimedin A

1 * 3 ¢
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Fig.3 Network map of compounds-targets-passway for Epimedii Folium flavonoids active ingredients
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