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ABSTRACT Objective: To investigate the feasibility of the whole bone marrow attachment method to isolate and culture SD rat
bone marrow mesenchymal stem cells in vitro, study their biological characteristics, and provide seed cells for bone tissue engineering.
Methods: Two healthy SD rats aged 5 weeks with SPF grade were sacrificed by neck dissection. Femur and tibia of lower limbs were iso-
lated, and BMSCs were cultured and purified by whole bone marrow adherent method. The growth of primary and passage cells was
observed by inverted microscope, the growth and adherent rate curves were plotted to study their biological characteristics, and the sur-
face markers, fat induction and bone formation were identified by flow cytometry. Results: BMSCs with good activity and high purity
could be isolated by whole bone marrow adherent method in vitro.Under inverted microscope, the primary cells showed long spindle
shape, short spindle shape and polygon shape, and the morphology of the passage cells was uniform and fibro-like. BMSCs were identi-
fied by flow cytometry: CD44 and CD90 were highly expressed, while CD31 and CD45 were low. The differentiation of osteoblasts was
induced, and mineralized nodules were visible. Conclusion: BMSCs can be successfully isolated by whole bone marrow adherent culture
method in vitro. The isolated, cultured and purified BMSCs are biologically stable, with high purity, good activity and multidirectional
differentiation potential, which can provide seed cells for bone tissue engineering research.
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Fig.l (A-D): the morphological changes of bone marrow mesenchymal stem cells isolated and cultured in SD rats at different time points (inverted phase

contrast microscope, X 100); E: The morphology of the third generation bone marrow mesenchymal stem cells.
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Fig.3 Growth curve of the third generation of SD rat bone marrow

Fig.2 Adherence rate of bone marrow mesenchymal stem cells of the third

generation SD rats
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Fig.4 Flow cytometry detection results of bone marrow mesenchymal stem cells in SD rats
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Fig. 5 (A-E): morphologic changes of bone marrow mesenchymal stem cells induced by osteogenesis in SD rats at different time points (inverted phase

contrast microscope, X 100)
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21 d with obvious mineralized nodules; 5-E: Alizarin red staining was positive.
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