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engineering scaffolds
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Abstract

BACKGROUND: Many researches have shown that neural stem cell can promote the rat neural function recover of spinal injury.
Muscle basal lamina has a good biocompatibility and degradability. Therefore the combination of muscle and neural stem cells to
be a new nerve tissue engineering scaffold has been considered.

OBJECTIVE: To observe the survival and differentiation of neural stem cells as seed cells adhered to the muscle basal lamina as a scaffold.
METHODS: Rat neural stem cells were isolated, cultured and then identified in vitro. Following preparation of acellular bone
muscle basal lamina scaffolds by chemical extraction method, the neural stem cells were implanted into the scaffolds. After seven
days of cultivation, the survival and differentiation of neural stem cells were detected by immunohistochemical technique, and the
ultra-structure was observed under a scanning electron microscope.

RESULTS AND CONCLUTION: On the fifth day of cultivation, a great amount of neurospheres were seen by Nestin
immunofluorescence. Following 7-day culture and differentiation in serum medium, the neural stem cells were used for anti-NF
and anti-GFAP immunofluorescent staining. NF and GFAP positive cells were found under the microscope, which indicated that
the cultured neural stem cells owned multi-lineage differentiation potential. Hemotoxylin and eosin (HE) staining showed that
myocytes disappeared from the muscle basal lamina and there were roughly parallel tunnels inside the muscle basal lamina
scaffolds. Immunofluorescent staining showed that the neural stem cells adhered to the scaffolds still had the characteristics of
stem cells and could differentiate into neurons and neurogliocytes. The neural stem cells were firmly attached to the muscle basal
lamina under the scanning electron microscope. These findings indicated that nerve tissue engineering scaffold has a good
biocompatibility and can be used for in vivo transplantation to treat nervous system diseases, such as spinal cord injury.
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Figure 1 Nestin positive cells in the neural spheres
(Immunofluorescence staining CYs, x100)
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Figure 2 NF and GFAP positive cells of differentiated neural
stem cells ( Immunofluorescence FITC+
CYs+Hoechst mark, x400)
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Figure 3 Muscle basal lamina scaffolds with neural stem
cells (Hemotoxylin-eosin staining, x100)
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Figure 4 Nestin positive cells in muscle basallamina
scaffolds with neural stem cells
(Immunofluorescence CYst+Hoechst mark, x400)
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Figure 5 NF and GFAP positive cells in muscle
basallamina scaffolds with neural stem cells
(Immunofluorescence FITC+CYs+Hoechst mark,
x400)
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Figure 6 Electronic microscope scanning of muscle basal
lamina scaffolds with neural stem cells (Scanning
electron microscope, x8 000)
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