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Abstract

BACKGROUND: As a good material for spinal cord tissue engineering scaffold, collagen is conducive to
adhesion and growth of nerve cells and nerve fibers. But it needs to be improved in the preparation process
because of its poor mechanical properties, not only to improve its basic performance, but also to have a positive
impact on the biological behavior of the seed cells.

OBJECTIVE: To observe the properties of new nano-scaffolds for tissue engineering and to detect the changes
of neural stem cell apoptosis and related gene expression affected by the nano-scaffold.

METHODS: Aligned and randomly oriented nanofibrous scaffolds were made of collagen by using
electrospinning technology. Superficial morphous, porosity, mechanical property, swelling coefficient,
degradation disposition were tested. Spinal cord derived neural progenitor cells were cultured and identified, and
then the cells were cultured on aligned and randomly oriented collagen nanofibrous scaffolds. Cells cultured
under normal conditions served as control group. The changes of neural stem cell apoptosis and related gene
expression were tested.

RESULTS AND CONCLUSION: Superficial morphous of electrospun aligned and randomly oriented collagen
nanofibrous scaffolds were in accordance with contrivable requisition, their porosities were supernal, mechanical
properties were fine, swelling coefficients were satisfactory. Compared with the control group, apoptosis rate of cells
cultured on aligned and randomly oriented collagen nanofibrous scaffolds decreased significantly (P < 0.05),
expression level of apoptosis-related gene bcl-2 significantly increased, bax and Caspase-3 significantly decreased.
There was no significant difference between the cells on aligned and randomly oriented collagen nanofibrous scaffolds.
These findings indicate that properties and histocompatibility of new nano-scaffolds for tissue engineering are
satisfactory, which can inhibit and regulate cell apoptosis from the level of gene expression.

Key Words: biomaterials; nano-biological materials; collagen; nano-scaffolds; fibrous membrane; tissue
engineered scaffolds; proliferation; apoptosis; differentiation; gene; neural stem cells; oriented arrangement; National
Natural Science Foundation of China; biomaterial photographs-containing paper
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Figure 1 Scanning electron microscope images of aligned
collagen nanofibrous scaffolds and randomly
oriented collagen nanofibrous scaffolds (x5 000)
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Table 1 Results of MTT experiments at different time point

following coculture of neural stem cells with aligned
and randomly oriented collagen nanofibrous scaffolds
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Figure 2 Real-time quantitative PCR detection of bcl-2, bax
and Caspase-3 gene expressions in the neural
stem cells cultured on aligned and randomly
oriented collagen nanofibrous scaffolds for 7 d
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