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Abstract

BACKGROUND: Using carrier or slow-release system to load growth factor can protect the biological activity of the growth factor
and slow down its release, which enhances the cell growth and tissue repairing, regeneration constantly. This is one direction to
the exploratory development of controlled release carrier.

OBJECTIVE: To observe the effect of vascular endothelial growth factor (VEGF)/nano-hydroxyapatite collagen (nHAC)
slow-release system and the in vitro biocompatibility with human bone marrow mesenchymal stem cells (MSCs).

METHODS: MSCs obtained from human bone marrow were induced, proliferated in vitro and seeded onto the nHAC scaffolds
loaded with VEGF, heparin and fibronectin (experimental group) or single nHAC scaffolds (control group). The quantity and the
duration of VEGF release from the scaffolds which loaded with VEGF were determined; the attachment rate of cells on the
scaffolds, number of cells in the scaffolds, and alkaline phosphatase (ALP) activity at different time points (3, 7, 10, 14 days) were
observed. The cell growth on scaffolds was also observed.

RESULTS AND CONCLUSION: MThe release of VEGF on the scaffolds of experimental group could last for 14 days. @The
differentiation of MSCs into osteoblastic phenotype was demonstrated by the positive staining of alkaline phosphatase (ALP) and
collagen type |I. ®The adhesive rates, cell numbers and the expression of the ALP at the same time point in the scaffolds of
experimental group were significantly greater compared with control group (P < 0.05). @Cells could be observed on every
scaffold by scanning electron microscopy, and the cells in experimental group grew better than the control group.

Xu XF, Liu XP, Wang MW, Liu JL, Chen JJ, Li Y, Zhang ZJ.In vitro biocompatibility between vascular endothelial growth
factor/nanohydroxyapatite collagen slow-release system and human bone marrow mesenchymal stem cells. Zhongguo Zuzhi
Gongcheng Yanijiu yu Linchuang Kangfu. 2010;14(25): 4636-4640. [http://www.crter.cn  http://en.zglckf.com]
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Figure 2 Morphologic characterization of marrow mesen-
chymal stem cells cultured for 14 d (inverted mi-
croscope, x100)

K12 hBMSCs }57% 14 d JEA (B 215, x100)

Figure 3 Morphologic characterization of induced marrow
mesenchymal stem cells for 14 d (inverted mi-
croscope, x100)

¥l 3 hBMSCs &5 31595 14 d JEA& (5 & B 4HEE, x100)
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Figure 4 Induced marrow mesenchymal stem cells show-
ing positive expression of alkaline phosphatase
(x400)
B4 GRIERERREEAN AL 2 St BH 4 (x400)

Figure 5 Induced marrow mesenchymal stem cells show-
ing positive expression of collagen type [ (x400)
5 1B SO R Y (x400)
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Figure 6 Cell number of mesenchymal stem cells attached to
different scaffolds
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Table 1 Alkaline phosphatase activity in two groups at dif-
ferent time points (xzs, nkat/L)

Culture time (d)

Group

3 7 10 14
Experimental 2 115.4+41.7 3 155.6+35.0 5421.1+80.0 742.4+46.7
Control 868.5+31.7 1 330.3+36.7% 2 042.1+40.0% 1 850.4+43.3%

P < 0.05, vs. experimental group at the same time point
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a: Experimental group at 7 d: alarge  b: Experimental group at 14 d: the
number of cells interconnected and cells on the material grown up, with
attached to the surface of the scaf- close interconnecting

fold

c: Control group at 7 d: few cells on
the scaffold

d: Control group at 14 d: decreased
cells with increased cell process
linkage

@ cell body; @ cell process linkage; &) vacant space of scaffold

Figure 7 Cell growth on the scaffolds observed by scanning
electron microscopy (x1 000)
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