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Abstract  Nanohydroxyapatite/chitosan composite scaffolds were fabricated and the proliferation and differentiation of
preosteoblast MC 3T3-El on them were examined for the assessment of their biocompatibility. Nanohydroxyapatite was combined
with chitosan in situ using a chemical method and a porous structure obtained was then lyophilized. Preosteoblast MC 3T3-El
cells were inoculated into the porous composite scaffolds and chitosan scaffolds respectively. The morphology of cells cultured on
the scaffolds was examined after staining it with Wright' s stain. Their proliferation was assessed using MTT assay. After being
cultured in conditioned medium for 30 days the cells’ alkaline phosphatase activities on the scaffolds were studied in situ to

compare their differentiation levelabout. Moreover the alkaline phosphatase activities were assessed with a kit. The expression
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level of characteristic osteogenic gene was evaluated using Reverse Transcription-Polymerase Chain Reaction RT-PCR . The
results indicated that MC 3T3-E1 cells grown on the composite scaffolds showed a higher proliferation rate and spread better than
that on chitosan scaffolds. The alkaline phosphatase stain results showed that the alkaline phosphatase activity of cells on
composite scaffolds was significantly higher than that on the chitosan scaffolds. In addition the quantitative examination of
alkaline phosphatase activity indicated that the cells cultured on the composite scaffolds expressed an activity level about 8 times
higher than that on chitosan scaffolds. Simultaneously the osteogenic gene osteopontin  OPN  of cells cultured on composite
scaffolds showed a higher expression level than that on chitosan scaffolds. Another osteogenic gene osteocalcin  OC  was
expressed in cells cultured on composite scaffolds whereas it was not detected in cells on chitosan scaffolds. The addition of
nanohydroxyapatite in the scaffolds improved not only the proliferation but also the differentiation of preosteoblast cultured on
them. The composite scaffolds showed good biocompatibility and bioactivity. These scaffolds would be promising in bone tissue

engineering.

Key words tissue engineering differentiation nanohydroxyapatite chitosan biocompatibility
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1.2.7 RT-PCR TRIzol
RNA GAPDH RT-PCR
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1 RT-PCR
Table 1 Primers used in semi-quantitative RT-PCR
mRNA Primer sequences PCR product size bp

oc Sense  5'-GICCTCCTGGITCATTTCITTGGGTAAC -3' 01
Anti-sense 5'-CACTACCITAITGCCCTCCTGCTTGGAC -3’
OPN Sense 5'-CCAACGGCCGAGGTGATAG -3'
Anti-sense 5'-CAGGCTGGCTTTGGAACTTG-3"
GAPDH Sense 5'-GCCACCCAGAAGACTGTGGAT -3’
Anti-sense 5'-TGGTCCAGGGITTCTTACTCC-3'
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1.2.8 +

70 ~ 100nm

2 3d
Fig.2  Morphology of cells cultured on scaffolds for 3d
Wright' s stain 100 x

a cells on chitosan scaffolds b cells on composite scaffolds.
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Fig. 1 Micr;scopic morphologic images of scaffolds
original magnification 10000 x 8 5

a chitosan scaffolds and b composite scaffolds. © PERFRMEDARTATIESHIEE http://journals. im ac. cn
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Fig. 3 assay of cells grown on chitosan Fig.5 Alkaline phosphatase activities of cells
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Fig.4 Representative images of alkaline phosphatase OH-
stain of cells grown on chitosan and composite scaffold.

a chitosan scaffolds b composite scaffolds. In the cells grown on

composite scaffolds dark blue products of alkaline phosphatase nearly filled

the cytoplast and even covered the area of cell nucleus. In the cells grown

on chitosan scaffolds little dark blue was observed and the red cell nucleus

was still clear.
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chi cnm Marker chi cnm Marker Marker chi cnm

6 RT-PCR
Fig.6  Gene expression examination using RT-PCR
a expression of GAPDH b Expression of OPN ¢ Expression of OC.chi chitosan scaffolds com composite scaffolds
Under the condition of expression level of house keeping gene GAPDH was nearly same the expression level of OPN in cells
grown on composite scaffolds was higher than that on chitosan scaffolds. The expression level of OC of cells grown on
composite scaffolds was lower than that of OPN on composite scaffolds while there was no expression of OC was detected in

cells grown on chitosan scaffolds.
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