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The Effect of Bone Mesenchymal Stem Cells Culture Medium on the
Morphology, Growth and Differentiation of Neural Stem Cells

Ji Zhihua, Zhong Zhenhao, Shi Fangfu, Tang Songjie, Meng Zhibin*
(Department of Orthopaedics, Affiliated Hospital of Hainan Medical University, Haikou 570102, China)

Abstract This study was designed to observe the effect of BMSCs (bone mesenchymal stem cells)
conditioned medium on the differentiation of NSCs (neural stem cells) after the isolation, culture and identification
of SD rat BMSCs and NSCs. BMSCs were cultured using method of all-adherent culture and identified with specific
antigen marker by flow cytometry. NSCs were cultured using serum-free method and identified with specific antigen
marker by immunofluorescence. NSCs were induced with BMSCs conditioned medium (DMEM medium containing
10% fetal bovine serum) for 7 d, and then we could observe morphology of NSCs and detect NSCs differentiation
using immunofluorescence technique. We found that BMSCs highly expressed CD90, CD29 (>90%), whereas CD45
expression was rarely; and immunofluorescence showed that specific marker of NSCs such as Nestin, SOX2 was
positive reaction. The positive rate of expression MAP-2 and GFAP were 73.80% and 50.47% respectively after NSCs
were induced with BMSCs conditioned medium for 7 d. Meanwhile, after NSCs had been induced and differentiated by

fetal bovine serum (FBS) for 7 d, immunofiuorescence identification indicated that both MAP-2 and GFAP were positive
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as well, with the rates 42.14% and 31.90%, respectively. BMSCs conditioned medium can induce NSCs to differentiate

into neurons and astrocytes, in which cytokines secreted by BMSCs maybe play the vital role.
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Fig.1 BMSCs morphology were observed under microscope
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As the figure showed, the ratio of CD90°CD29" expression in BMSCs cells is 98.200%, but CD90'CD45" is 0.040%, indicating that BMSCs highly

express CD90, but not CD45.

E2 BMSCsA AL EH R RRIRCHAMER
Fig.2 The identification of BMSCs with specific antigen marker by flow cytometry
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NSCs grew up for 7 days as suspension spheres with strong refraction
and clear boundaries (100%).
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Fig.3 Growth characteristics of NSCs
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Nestin DAPI

Merge

SOX2

Nestin(200x). SOX2(400x)FH %A,

DAPI

Merge

As the figure showed, both Nestin (200%) and SOX2 (400%) were positively expression.
B4 NSCs®ERALE

Fig.4 The identification of NSCs by immunofluorescence

NSCsi F4r1k4 dJE, B FAMERIEA(A: 100%; B: 400%),
The growth of cells were induced by NSCs for 4 d (A: 100x; B: 400x).

El5 NSCsESFOUERIEKEMT
Fig.5 Growth characteristics of induced NSCs
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NSCs+BMSC medium

MAP2

GFAP

NSCs+FBS

NSCs

El6 NSCsiEFN IR AERILETE400x)
Fig.6 The identification of induced NEPs by immunofluorescence (400%)
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Compared with single FBS induction group and the control group,
MAP-2 and GFAP had more positive expression than NSCs induced by
BMSC conditioned medium, ***P<0.001.
El7 NSCsiFS N EMAP-2FGFAPHERIXESITE
Fig.7 The positively expression ratio of MAP-2 and GFAP
in induced NSCs
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