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Abstract

BACKGROUND: Foreign studies have confirmed that calcium carbonate ceramics as bone substitute materials has a cytoskeletal

role.

OBJECTIVE: To study the cytocompatibility of osteoblasts with porous calcium carbonate ceramics as bone tissue engineering

scaffold.

METHODS: Bone marrow stromal cells (BMSCs) obtained from SD rat bone marrow were in vitro induced and proliferated. After
their osteoblast phenotypes were verified, osteoblasts which cultured from BMSCs were seeded onto prepared porous calcium
carbonate ceramics (PCCC group) and common hydroxyapatite ceramics (HA group).

RESULTS AND CONCLUSION: Immunological staining results for calcium nodules, I collagen and alkaline phosphatase were
positive. Adherent osteoblasts were found in the two groups. However, the adherent ability, proliferative ability and osteogenic
activity in the PCCC group were stronger than those in the HA group. It indicates that the porous calcium carbonate ceramics has

good cytocompatibility with BMSCs-derived osteoblasts.

Wei RX, Zhang Y, Tan JH, Cai L, Jin W. Cytocompatibility of stem cells-derived osteoblasts with porous calcium carbonate
ceramics as bone tissue engineering scaffold. Zhongguo Zuzhi Gongcheng Yanijiu yu Linchuang Kangfu. 2011;15(42): 7822-7826.
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Observation of rat bone marrow mesenchymal
stem cells cultured in vitro under inverted
microscope (x100)
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Figure 2 Alizarin red staining for mineralized nodules of
rat bone marrow mesenchymal stem cells
cultured in vitro (x100)
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Figure 3 Alkaline phosphatase staining of rat bone marrow
mesenchymal stem cells cultured in vitro (x100)
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Figure 4 Collagen type | staining of rat bone marrow
mesenchymal stem cells cultured in vitro (x100)
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Figure 5 Observation of cell growth under inverted
microscope in hydroxyapatite ceramics group
(x100)
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Figure 6 Observation of cell growth under inverted
microscope in porous calcium carbonate
ceramics group (x100)
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Figure 7 Observation of cell adherent growth at 7 d under
scanning electron microscope in hydroxyapatite
ceramics group (x900)
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Figure 8 Observation of cell adherent growth at 7 d under
scanning electron microscope in porous calcium
carbonate ceramics group (x900)
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Figure 9 Small quantity of high-density particles under
scanning electron microscope in hydroxyapatite
ceramics group (x1 500)
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Figure 10 Large quantity of high-density particles under
scanning electron microscope in porous calcium
carbonate ceramics group (x1 500)
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Table 1 Effect of different ceramics on cell cycle (xxs, %)
Group Go/G1 S Gz/M Pl

HA 80.92+1.67  6.75£0.52  12.15¢1.23  19.20+1.69
PCCC 70.90+1.47° 12.50+1.33°  15.37+1.45  28.19+1.67°

P < 0.05, vs. HA group; HA: hydroxyapatite ceramics group; PCCC:
porous calcium carbonate ceramics group
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