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Comparison of the effects of nano-hydroxyapatite and calcium hydroxide on the cell

odontoblasts
Wang Jian-ping, Wang Ben-cai, Jia Xin

Abstract

BACKGROUND: Culturing odontoblasts with nano-hydroxyapatite can more intuitively reflect the biocompatibility of
hydroxyapatite as dental pulp capping materials. However, odontoblasts are difficult to culture in vitro.

OBJECTIVE: To observe the effect of nano-hydroxyapatite and calcium hydroxide on the cell activity of mouse odontoblasts.
METHODS: Tooth germ of the first mandibular molar was took in fetal mice; mouse dental papilla cells were primary cultured
using tissue block culture method. Cells with the cellular morphology of odontoblast-like shape were selected for the observation
under inverted microscope. RT-PCR was used to detect the dentin sialophosphoprotein expression in order to identify the
odontoblasts. Passage 4 odontoblasts in log-phase were cultured in the media containing 100 mg/L nano-hydroxyapatite and
100 mg/L calcium hydroxide respectively for 1, 3, 5 and 7 days. Blank control group was set up.

RESULTS AND CONCLUSION: CCK-8 results showed that cells in the nano-hydroxyapatite group grew well on 1, 3, 5 and

7 days after culture. Cell activity in the calcium hydroxide group was lower than that in the blank control group on 3, 5 and 7 days
after culture (P < 0.01). Alkaline phosphatase test results showed that nano-hydroxyapatite and calcium hydroxide had no
obvious effect on the activity of alkaline phosphatase. These findings indicate that nano-hydroxyapatite has no effect on the
activity of the odontoblasts, while calcium hydroxide has an inhibition effect on the activity of the odontoblasts.
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Figure 1 Morphology of mouse odontoblast-like cells in 48 h
after culture
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Figure 2 PCR electrophoretogram of mouse dentin
sialophosphoprotein mRNA
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Table 2 Absorbance value of alkaline phosphatase activity in
each group (xxs, n=10)

Culture time (d)

Group
1 3 5) 7

Nano- 0.187+0.004 0.312+0.003 0.464+0.002 0.588+0.003
hydroxyapatite
Calcium
hydroxide
Blank control

0.184£0.002 0.313+£0.003 0.466+0.002 0.591+0.001

0.186+0.002 0.314+0.002 0.466+0.003 0.590+0.003

Nano-hydroxyapatite Calcium hydroxide Blank control

group group group

Figure 3 Morphology of odontoblast-like cells at 1 to 7 d
after culture (x40)
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2.4 CCK-8#mltmft i s R GKIRmE KA 40 MY
WG AR, 3, 5, Td5F AN KA ZER LS
PR A AIAERR3, 5, 7 d4iHyG It i A
TAAXBAP <0.01), WE1.

# 1 #4 CCK-8 WG HAE Ik
Table 1 Absorbance values in each group by Cell Counting
Kit-8 (xts, n=10)

Culture time (d)

Group
1 3 5) 7

Nano- 0.206+0.002 0.393+0.005 0.528+0.00
hydroxyapatite
Calcium
hydroxide
Blank control

0.712+0.002
0.207+0.002 0.373+0.005° 0.497+0.001% 0.628+0.002°

0.209£0.001 0.402+0.004 0.534+0.002 0.707+0.001

P < 0.01, vs. control group
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