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ABSTRACT Objective:To explore the effect of Osterix — expressing bone marrow mesenchymal stem cells( BM — MSCs ) in maintaining
bone homeostasis. Methods ; Osterix — CreERT2 mice ( Osterix gene target mice ) were mated with Rosa26 — tdTomato mice ( tdTomato fluo-
rescent reporter mice ) to obtain offspring Osterix — CreERT2/Rosa26 — tdTomato mice. Osterix — CreERT2 mice were mated with Rosa26 —
DTA mice( diphtheria toxin A fragment reporter mice ) to obtain offspring Rosa26 — DTA mice and Osterix — CreERT2/Rosa26 — DTA mice.
Three offspring Osterix — CreERT2/Rosa26 — tdTomato mice were assigned to the tracing group, six offspring Rosa26 — DTA mice to the
blank group,and six offspring Osterix — CreERT2/Rosa26 — DTA mice to the Osterix positive cells died group. Mice in each group, aging
one month, were intraperitoneally injected with tamoxifen at 0. 1 mg/g according to the body mass,once a day for five consecutive days to
induce the expression of diphtheria toxin,followed by Osterix positive cells died. Two weeks after tamoxifen intervention,mice in the tracing
group were sacrificed by cervical dislocation. The left femur was excised,and the distribution of Osterix — expressing cells in the femur was
observed by immunofluorescence staining. Six months after tamoxifen intervention, mice in the Osterix positive cells died group and the
blank group were sacrificed by cervical dislocation. The left femur was excised. Micro — CT was used to observe the bone microstructure of
the femur. Alcian blue — hematoxylin staining was used to observe the morphology of the femur. Immunohistochemical staining was used to
determine the expression of alkaline phosphatase( ALP)and fatty acid — binding protein 4( FABP4 ) in the femur. Results ; (DDistribution of
Osterix — expressing cells in the femur. The red fluorescence of tdTomato protein in Osterix — expressing cells highly coincided with the blue
fluorescence of DAPI — stained nuclei,both of which were located in the medullary cavity. The red fluorescence of tdTomato protein in Os-
terix — expressing cells highly coincided with the green fluorescence of CD73 — stained nuclei of BM — MSCs, both of which were located in
the medullary cavity. @Microstructure of the femur in mice. The cancellous bone density and trabecular thickness of the Osterix positive
cells died group were lower than those of the blank group(36.077 +£3.449 vs 25.240 +1.077 g/mm(3),:=2.831,P =0.031;0.070 =
0.004 vs 0.055 +£0.003 mm,z =2.839,P =0.014) ,and the degree of separation of cancellous bone trabeculae was higher than that of the
blank group(0.332 £0.012 vs 0.381 £0.004 mm,z = —2.159,P =0.009) . There was no significant difference between the two groups in
the volume fraction of cancellous bone and the number of cancellous bone trabeculae(6.902 £2.216 vs 2.531 £0.399% ,t =1.848 ,P =
0.129;0.950 +£0.266 vs 0.418 +0.037 pieces/mm,t =1.626,P =0.122). The cortical bone density, cortical bone volume fraction, and
cortical bone trabecular thickness of the Osterix positive cells died group were lower than those of the blank group (40. 127 +1.718 vs
24.990 +£3.099 g/mm(3) ,:=4.522,P =0.003;19.482 +0.803 vs 13.444 +1.604% ,: =3.600,P =0.009;0. 161 £0.006 vs 0. 117 +
0.010 mm,t =3.818,P =0.007). There was no significant difference between the two groups in the degree of separation and number of
cortical bone trabeculae(0.295 £0.001 vs 0.296 £0.003 mm,t = —0.372,P =0.072;1. 124 £0.221 vs 1. 146 £0. 042 pieces/mm,¢ =
1.525,P =0.171). @Morphology of the femur in mice. Compared with the blank group,the Osterix positive cells died group showed a large
number of lipid droplets and fat vacuoles accumulating at the cartilage — bone junction of the femoral growth plate. The lipid droplet area of
the Osterix positive cells died group was larger than that of the blank group(203.514 +0. 957 vs 241.061 +5.805% ,t = —6.381,P =
0.003). @ALP and FABP4 expression in the femur of mice. The expression of ALP in the femur of the Osterix positive cells died group was
lower than that of the blank group(1.143 +0. 122 vs 0.550 £0. 641% ,: =4.305,P =0.013) ,and the expression of FABP4 was higher
than that of the blank group(10.419 £1. 113 vs 15.670 £1.405% ,t = —2.930,P =0. 043 ). Conclusion: Osterix — expressing BM —
MSCs play a role in maintaining bone homeostasis.
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