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Abstract; Objective To explore the effect of EphB/EphrinB signaling pathway on the osteogenic differentiation of mouse bone
marrow derived mesenchymal stem cells ( BMSCs) and the postmenopausal osteoporosis animal model in mice. Methods 1)
Twenty-four healthy 8-week-old BALB/c¢ mice were randomly divided into castration group (OVX group) and sham operation group
(Sham group). The expression level of Eph/Ephrin signaling pathway in BMSCs was detected. 2) The ovariectomized mice were
divided into 4 groups. The Eph receptor agonists EfnB1-Fc and EfnB2-Fc, Eph receptor inhibitor EphB2-Fc, and human IgG-Fc as

EETO . HRAKBFES (81371983) s &7 5 AR TR L3 0 (CWHI7J009) ; & B 2R 5 45 55 F 112 (19Q0NP047) ; [[R &
H AR 4 (1606RIYA300) 5 |13 48 PAEAT L BHRF R 0 (GSWSKY2018-21) 5 13748 A #A Bl B4 (1606RIZA208)
x WEVEY . MBS, Email: luuhehu@ 163.com



346 FEE RGN Ze 20204 3 A% 26 5% 341 Chin J Osteoporos, March 2020, Vol 26, No.3

control, were intraperitoneally injected, respectively. The mice were sacrificed by cervical dislocation 10 weeks after the surgery.
The femoral bones were compared under micro-CT analysis. The bone marrow of the femurs and the tibia was extracted from the
ovariectomized and sham-operated mice. BMSCs were isolated and cultured by density gradient centrifugation and identified to P3.
After osteogenic induction for 7 days, the expression levels of Runx2, ALP, Osterix, OPG, and RANKL were detected using real-
time PCR. After 14 days and 21 days of osteogenic differentiation, the ability of osteogenic differentiation was observed with ALP
staining and Alizarin red staining. Results Compared with those in the OVX group, the expressions of EfnA2, EphB4, EfnB2,
EfnBl, and EphA4 in the Sham group increased significantly ( P<0.01), and the expression difference was similar to those in
humans. The expressions of EfnA2 and EfnB2 reduced significantly in the Sham group (P<0.01). After 10 weeks, the result of
micro-CT showed that compared with the control group, the trabecular structure in the Sham group, and EfnB1-Fc, EfnB2-Fc, and
EphB2-Fc in the castration group was relatively intact and the trabecular bone density was better ( P<0. 01). Compared with those in
EfnB1-Fc and EfnB2-Fc castration groups, the bone mineral density and bone volume fraction in the Sham group and EphB2-Fc
castration group increased significantly ( P<0.01). The result of real-time PCR for detection of osteogenesis-related genes indicated
that the expressions of ALP and Osterix in EfnB1-Fc, EfnB2-Fc, and EphB2-Fc castration groups were significantly higher than
those in human IgG-Fc castration group. EfnB1-Fc and EphB2-Fc increased ALP activity and mineralization by BMSCs, and it is
more obvious in EphB2-Fc group. Compared with that in the control group, the expression of RANKL in EfnB1-Fc, EfnB2-Fc, and
EphB2-Fc castration groups was not significantly different ( P>0.05) , but the expression of OPG increased significantly ( P<0.01).
Among those, the increase of OPG/RANKL ratio in EfnB1-Fc and EphB2-Fc group was the most significant ( P < 0.01).
Conclusion EphB2/EfnB1 signaling pathway can reverse the bone loss caused by castration, up-regulate ALP and Osterix
expression, promote osteogenic differentiation of BMSCs, and affect the function of BMSCs in ovariectomized mice by regulating
OPG/RNAKL ratio, indirectly affecting the differentiation of osteoclasts.
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Fig.1 Mouse ovarian ablation
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Table 1 Gene primers of osteogenic and osteoclast differentiation

M IRFFI(57-37) RFHI(S-37)
GAPDH agsceggtgctgagtatgte  tgeetgettcaccaccttet
Runx2 cttectegaacttgatttetcac  ctacaggaatacgeatcacaaca
ALP aacccagacacaageattce  ccagcaagaagaagoctitg
Osterix agaagccatacgetgacetit  ccaggaaatgagtgagggaag
oPG cllellcagglllgelglicel aa
RANKL attageattcaggtgtecaace  gtgggatgtittcaagtget

tcaagagagagggcetgtgagtt
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Fig. 2 Comparison of expression of Eph/Ephrin
signaling pathway in bone remodeling between OVX

group and Sham group in bone mesenchymal stem cells
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Fig.3 Analysis of the results of micro-CT after intraperitoneal injection of Fc in mice of each group
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Fig.4 -a Comparison of osteogenic differentiation-related gene expression in castrated mouse BMSCs between each Fe-treated group
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Fig.4-b Comparison of OPG and RANKL expression in castrated mouse BMSCs between each Fc-treated group
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Fig.5 Comparison of ALP and Alizarin red staining results in castrated mouse BMSCs between each Fe-treated group
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