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ER0a36 is involved in the proliferation promotion and anti-apoptosis effects of
icaritin on MG63 cells
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Abstract: The mechanism for icaritin to improve postmenopausal osteoporosis (PMOP) has not been clarified. The aim of this study
was to investigate the role of estrogen receptor a.36 (ERa36) in the proliferation promotion and anti-apoptosis effects of icaritin on
osteoblasts and the underlying mechanism of downstream signal transduction. The ERa36 knockdown human osteosarcoma MG63
cell model was constructed by transfection of sShRNA vector. Cell proliferation was detected by CCK-8, the apoptosis was detected by
flow cytometry, and the activation of ERK and AKT signaling pathways was detected by Western blot. The results showed that the
effects of icaritin on the proliferation and apoptosis of MG63 cells were significantly decreased after ERa36 knockdown, and icaritin
could up-regulate the levels of ERK and AKT phosphorylation in MG63 cells, which could be reduced by ERa36 knockdown. The
effect of icaritin on the proliferation of MG63 cells was significantly decreased by pretreating the cells with U0126 (an ERK signaling
pathway blocker) and LY294002 (an AKT signaling pathway blocker), respectively. Furthermore, anti-apoptotic effect of icaritin on
MG63 cells was significantly decreased after the cells were pretreated with U0126, but not with LY294002. These results suggest that
icaritin exerts proliferation promotion and anti-apoptosis effects on osteoblasts through ERa36 and its downstream ERK and AKT
signaling pathways.
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Fig. 1. Knockdown of ERa36 reduced the proliferation promotion effect of icaritin on MG63 cells. 4: The ERa36 expression in MG63
cells after transfection with the sShRNA-CON or the shRNA-ERa36 measured by Western blot. B: Cell proliferation of the MG63 cells
treated with different concentrations of icaritin detected by CCK-8 assay. Mean + SD, n = 4. "P < 0.05 vs control (0 mol/L icaritin
group with shRNA-CON transfection); “P < 0.05 vs icaritin (1 x 10~ mol/L) group with shRNA-CON transfection; *P < 0.05 vs icaritin (1 x
107 mol/L) group with shRNA-CON transfection.
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Fig. 2 Knockdown of ERa36 reduced the anti-apoptosis effect of icaritin on MG63 cells. Serum-deprived MG63 cells were treated
with DMSO or icaritin (1 x 10™* mol/L) for 48 h, and non-serum-deprived MG63 cells were used as control. The cell apoptosis was
analyzed by flow cytometry (FCM) after Annexin V-FITC and PI double staining. 4: Representative FCM images of apoptotic MG63
cells. B: Data analysis result. Mean = SD, n = 3. "P < 0.05 vs 10% FBS-treated MG63 cells group with SIRNA-CON transfection; “P <
0.05 vs serum-deprived MG63 cells group with shRNA-CON transfection; *P < 0.05 vs 10% FBS-treated MG63 cells group with

shRNA-ERa36 transfection.
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Fig. 3. Icaritin may activate the ERK and AKT signaling path-
ways in MG63 cells through ERa36. MG63 cells were treated
with icaritin (I x 107® mol/L) for the indicated time, and the
protein expressions of p-ERK, ERK, p-AKT and AKT were
measured by Western blot. The results are representative of three
independent experiments.
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Fig. 4. ERK and AKT signaling pathways participate in prolif-
eration promotion effect of icaritin on MG63 cells. The MG63
cells were pretreated with ERK inhibitor U0126 (1 x 10~ mol/L)
or AKT inhibitor LY294002 (2 x 10~ mol/L) for 1 h, and then
were treated with icaritin (1 x 10™ mol/L) for 48 h. The cell
proliferation was measured by CCK-8 assay. Mean + SD, n = 4.
P <0.05 vs control (0 mol/L icaritin) group; “P < 0.05 vs icaritin
(1 x 107* mol/L) group.
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Fig. 5. ERK signaling pathway participates in anti-apoptosis effect of icaritin on MG63 cells. The MG63 cells were pretreated with
ERK inhibitor U0126 (1 x 10°mol/L) or AKT inhibitor LY294002 (2 x 10~ mol/L) for 1 h, and then were treated with icaritin (1 x
10°* mol/L) for 48 h. The cell apoptosis was analyzed by flow cytometry (FCM). 4: Representative FCM images of apoptotic MG63
cells. B: Data analysis result. Mean + SD, n = 3. P < 0.05 vs 10% FBS-treated MG63 cells group; “P < 0.05 vs serum-deprived group;

P < 0.05 vs icaritin (1 x 10" mol/L) group with serum deprivation.
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