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ABSTRACT Objective: To investigate the effects of spinning chitosan polycaprolactone nanofiber membrane on the dental function
of BMSC. Methods: BMSCs were isolated from SD rats, and then randomly divided into two groups. The one group were co-cultured
with spinning chitosan polycaprolactone nanofiber membrane (co-culture group); the other group were not co-cultured and directly in the
cell in-plate culture (control group). Detected cell proliferation index, cell calcium content, alkaline phosphatase activity and
osteogenic-related gene expression levels. Results: The cell morphology of BMSCs were relatively simple, showing fibrous, vortex-like
spindle shape and growth. Long-term culture showed that the cells grew in sheets and merged with each other. Compared with co-culture
for 24 h, the cell proliferation index, calcium content, alkaline phosphatase activity and relative expression levels of O osteogenesis-related
genes CN, Coll and Runx2 in the co-culture group were significantly increased after co-culture for 48 h (P<0.05). After 24 h and 48 h of
co-culture, the cell proliferation index, calcium content, alkaline phosphatase activity and osteocalcin (OCN), type I collagen a1 (Coll),
Runt-related transcription factor 2 (Runx?2) relative expression levels of related osteogenesis genes in the co-culture group were signifi-
cantly higher than those in the control group(P<0.05). Conclusion: The application of spinning chitosan polycaprolactone nanofiber mem-
branes in BMSCs can promote cell proliferation, increase alkaline phosphatase activity and calcium content, and promote the
expression of osteogenic genes, thereby exerting the function of dental formation.
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Fig.1 Morphological characteristics of the BMSCs
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Table 1 Comparison of cell proliferation index between the two cultures at different time points(%)

Groups n 24 h 48 h
Co-culture group 3 4291+ 3.22 63.87+ 4.10*
Control group 3 27.77% 4.01 46.99% 3.15*

t 18.294 11.922

P 0.000 0.000

Note: Compared with 24 h, *P<0.05. The same below.

R 2 MAEFRENESEHEETS S EX  (pg/mL)

Table 2 Comparison of calcium content of two cultures at different time points (pg/mL)

Groups n 24 h 48 h
Co-culture group 3 18.32+ 2.19 33.98+ 3.11*
Control group 3 9.18+ 0.22 9.19+ 0.57
t 10.013 25.025
P 0.000 0.000

R 3 PSSR B 1) = A 20 B M BRI 1 b (IU/L)
Table 3 Comparison of cellular alkaline phosphatase activity at different time points (IU/L)

Groups n 24 h 48 h
Co-culture group 3 12.88+ 1.39 18.39% 1.11*
Control group 3 5.87x 1.11 5.89+ 0.82
t 13.022 18.024
P 0.000 0.000
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Table 4 Comparison of cell bone-related gene expression between the two group cultures at different time points

24h 48h
Groups n

OCN Coll Runx2 OCN Coll Runx2
Co-culture group 3 3.78+ 0.12 2.56x 0.92 1.99+ 0.21 4.52% 0.33* 2.90+ 0.33* 2.67+ 0.14*
Control group 3 1.33+ 0.13 1.09+ 0.11 1.01+ 0.18 1.29+ 0.22 1.11+ 0.08 1.03+ 0.08

t 9.824 6.033 5.024 11.024 8.013 6.782

P 0.001 0.022 0.033 0.000 0.003 0.014
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