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[Abstract| Objective To study the effect of basic fibroblast growth factor (bFGF) of different concentrations on
phenotypes and dedifferentiation of rabbit chondrocytes in porous tantalum-chondrocyte composites in vitro, so as to provide
theoretic basis for cartilage defect repair. Methods The articular chondrocytes from 3-week-old rabbit were cultured and

identified by type [ collagen immunocytochemistry and Safranin O staining. The 3™ generation chondrocytes were implanted in
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the porous tantalum and was treated with bFGF of various concentrations. The bFGF-chondrocyte-porous tantalum composites
(bFGF compostes) were then divided into 5 groups: group A (1 ng/ml. bFGF composites), group B (10 ng/ml. bFGF
composites), group C (50 ng/ml. bFGF composites), group D (chondrocyte-porous tantalum), and group E (pure
chondrocyte). The proliferation of chondrocytes was measured by MTT and the cell morphology and growth were observed by
scanning electron microscopy (SEM). Phenotypes and dedifferentiation (type I, I, [X, and X collagen) of the chondrocytes
were detected by immunocytochemical method. Type [[ and X collagen mRNA was tested by real-time PCR. Results Type [
collagen immunocytochemistry and Safranin O staining were positive, confirming that the cultured cells were chondrocytes.
MTT results showed that chondrocyte proliferation in groups A, B, C, and D were significantly greater than that in group E
(P<<0. 05), with the most significant proliferation promoting effect seen at 10 ng/ml; significant difference was also found
between different groups (P<<0. 05). SEM observation: the chondrocytes grew adherently on the surface of the scaffolds and
within scaffold pores, in the early stage the chondrocytes were spherical, after 24 h the chondrocytes stretched, lengthened, and
extended pseudopodia gradually over time, and the chondrocytes connected with each other across the pores and covering the
scaffold. ITmmunocytochemical staining showed that collagen [[ and [X expressions were significantly stronger in 10 ng/mlL
bFGF-tantalum-chondrocytes group (group B) compared with the control group (group E, P<C0.05), and there were
significant differences between different groups (P<C0.05); while collagen | and X expressions were significantly weaker
compared with the control group (P<C0. 05). Expression of collagen type [| mRNA in the chondrocytes was significantly
up-regulated in group A, B, C, and D compared with group E (P<C0. 05), and collagen type X gene was significantly down-
regulated (P<C0. 05). Conclusion bFGF can maintain chondrocyte phenotype in tantalum-chondrocyte composites, inhibit
dedifferentiation and promote the secretion function of chondrocytes.
[ Key words] basic fibroblast growth factor; domestic porous tantalum; phenotype; cell dedifferentiation; chondrocytes
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Fig 1 Observation of bFGF-chondrocyte-porous tantalum composites under scanning electron microscope

A Appearance of porous tantalum; B: Tantalum diameter 200-700 pm; C: The chondrocytes extended pseudopodia, attached to

porous tantalum surface, the arrow showed the pseudopodia; D: The chondrocytes grew within scaffold pores, the arrow

showed the pseudopodia; E: The chondrocytes connected with each other across the pores, and the arrow showed the

chondrocytes connected with each other; F: The chondrocytes covered the scaffold and the pores, and the arrow showed the
chondrocytes covered the pores. Original magnification: X1 000(B), X500 (C,D,E, and F)
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Fig 2 Growth curve of chondrocytes on bFGF-chondrocyte-porous tantalum composites

n=3, x*s
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Fig 3 Collagen type I , T, X, and X immunocytochemical staining (A) and IOD values (B)

of chondrocytes on bFGF-chondrocyte-porous tantalum composites

* P<C0. 05 vs cell group;” P<C0. 05 vs cell-tantalum group;4 P<Z0. 05 vs 50 ng/mL bFGF-cell-tantalum group; ¥ P<C0. 05 vs 10

ng/mL bFGF-cell-tantalum group. n=5, x=s
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Fig 4 Expression of collagen type | and X mRNA in chondrocytes on bFGF-chondrocyte-porous tantalum composites

*P<C0. 05 vs cell group; “P<C0. 05 vs cell-tantalum group; 4P<C0. 05 vs 50 ng/mL bFGF-cell-tantalum group; VP<C0. 05 vs

10 ng/mL bFGF-cell-tantalum group. n=5, x=+s
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