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Abstract: Objective To illustrate the mechanism of estrogen in the prevention and treatment of postmenopausal osteoporosis
(PMO) through the intervention of 17B-estradiol in the osteogenic differentiation of mouse bone marrow mesenchymal stem cells
(MSCs) in vitro. Methods Mouse MSCs were cultured using adhesion method. The biomarkers on the cell membrane were
identified using flow cytometry. After the induced differentiation in vitro, the multi-directional differentiation potential of MSCs was
also identified. The expression of estrogen receptor  and B (ER « and ER B) was detected using immunofluorescence, RT-PCR,
and Western blotting. During the intervention of estrogen in the osteogenic differentiation of MSCs, 10d4140-7M 17p-estradiol, ER
antagonist, ICI182 and 780, and the specific antagonist of ER o, MPP, were additioned. The number of mineralized nodules and
the concentration of calcium were detected using Von Kossa staining and the quantitative detection of calcium. Results The
expression of ER o and ER 3 was observed in mouse MSCs cultured in vitro. Compared with that in control group, the number of
mineralized nodules and the concentration of calcium increased significantly after the intervention of 17B-estradiol, while the
osteogenic induction effect of 17B-estradiol could be reversed by ER antagonist, ICI182 and 780, and the specific antagonist of ER
a, MPP. Conclusion 173-estradiol can improve the induction of osteogenic differentiation of MSCs in vitro mainly depending on
ER «. This study may provide experimental basis for the estrogen replacement therapy in the treatment of PMO.
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A, ECE T R bR | B R R
b SRR R e AT 4 28
JBTBANE i TCAT BRI THE It , TIBTS B o B M 1Y)
S A 2 R AR B2 2 U 9 1) — > E SR,
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507 A AECE AT RE A T ECE BB AAE 1Y) H
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KPR S Y EZ 23 AT
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7 MPP 1 H Sigma-Aldrich 2% 7], ER 5 Ht 7] 1CI
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CAG GTC ATA GAG GGG3’ , i BrK i 408bp; ER B
519 5 M. FiiE 5° -AGA GAA TTC GTC CAG
CCA CGA ATC AG3’, Fli#5°-AGA AAG CTT CAT
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.
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(R 22 BT 1, DAl P 290 L2 B B AR
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KARILANEHES A, BRI A we e (P 1C) . 10d
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Fig.2 Primary culture of mouse MSCs

Spindle cells can be observed after 2 or 3-day primary culture (A), then the long spindle-shaped cells increased (B) , and
the clones of proliferation appeared ( C) after 5-6 days. When the cells reached 80% confluence (D) at the 10th42nd day

in the primary culture, passaging was performed. A and B, x100; C and D, x200.
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Fig.2

Cell surface markers of mouse MSCs were identified using flow cytometery ( A)

CD105, but without CD14, CD19, CD34, and CD45.

adipocytes (B, middle) , and chondrocytes (C, right). B,
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VRV 173 I sy i 1A N 3 22 | 7E M R AR
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Identification of mouse MSCs

, showing the expression of CD73 and
Mouse MSCs were differentiated into osteocytes ( B, left),
% 100.
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T A B e B v T BRI (TR 4D) SN ER
PUA IC1182,780 Jii , FUA0 2 Mk i 55 0f R4 AR —
H(ES), $em 2R R e L AZ R T MSCs AR
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c D ERa ERB
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55KDa
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Ovary MSCs RT(-) .
Ovary  MSCs Ovary  MSCs

3 /P MSCs 3K ER o F1 ER B
PE D LS R WS, /N MSCs 3K ER o #1 ER B(A F1B), J‘ﬁzﬂﬁiﬁz 100 x , RT-PCR FI( C) Al Western Blot(D)
45 5l i 7R MSCs 63K ER o A1 ER B B mRNA FIFE [, /D B0 S 44U Jg BT IE
Fig.3 Expression of ER a and ER B in mouse MSCs
The expression of ER @ and ER B in mouse MSCs can be observed using immunofluorescence (A and B, x100). The
results of RTPCR (C) and Western blotting (D) also showed the mRNA and protein expression of ER « and ER B in

MSCs, respectively. Mouse ovary tissues were used as a positive control.
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S ATEE AR R  MERER T LSS e (C) S B TR (D) i THHRAL, (7P <0.05, P <0.01),
Fig.4 The intervention of 17 B-estradiol on osteogenic differentiation of mouse MSCs .
According to the result of Von Kossa staining, the number of mineralized nodules in 17 B-estradiol intervention groups ( B)
was increased compared with that in the control groups (A). The result of quantitative detection also showed that the
number of mineralized nodules ( C) and the concentration of calcium (D) in 17 B-estradiol intervention groups were higher

than those in control groups. A and B, x100. ( “P <0.05, " P<0.01).
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E2
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MPP
5 17 B MEZEEES AR o THU/NR
MSCs 73k
B5 8 7 B HT A R R ERCR ERhE i 2R o T
B MSCs B 44k, (7 P<0.05,™ P <0.01),
Fig.5 The intervention of 17 B-estradiol on
osteogenic differentiation through ER o
The result of the quantitative detection of calcium showed
that estrogen could intervene the osteogenic differentiation of

MSCs mainly through ER « ( * P <0.05, " P <0.01).
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