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ABSTRACT

Cartilage tissue engineering has emerged as a promising therapy for patients
whose cartilage tissue has been damaged. The progress of basic science and
innovation of technology on stem cell research has revealed a great potential for the
application of tissue engineering. Multi-potential bone marrow mesenchymal stem
cells (BMSCs), a member of the adult stem cell series, are useful for cartilage tissue
engineering. This study aims to investigate the optimal culture condition for in vitro
chondrogenic induction of hBMSCs, which includes applying patterns of growth
factor.

hBMSCs were expanded up to passage four and then in vitro chondrogenesis
induction was performed in both two-dimensional (monolayer) and three-
dimensional (scaffold and pellet) cultures. Three kinds of growth factors (TGF-f33,
BMP-6 and IGF-1) were applied in culture medium in three different giving patterns:
single, combination and cycling patterns. After 21 days culture, gene and protein
expression was investigated by using histology, immunohistology, RT-PCR and real-
time PCR techniques.

Chondrogenic induction of hBMSCs were reached theirs highest level when the
cells were treated with a combination of 10 ng/ml TGF-B3 and 500 ng/ml BMP-6 in
pellet culture. Under these condition, the induced cells showed features like natural
cartilage which presents the chondrocyte setting in lacunae and the accumulation of
cartilage-like matrices including type Il collagen and proteoglycans as shown in
histology and immunohistology results. These correlated to the results from real-time
PCR assay in which the strongest expression of gene encoding type Il collagen,
aggrecan and sox9 was found under the same condition. This finding suggests that
the combination of TGF-B3 and BMP-6 in pellet culture is the optimal culture
condition to induce chondrogenesis on hBMSCs in in vitro culture.

KEY WORDS: STEM CELLS / BONE MARROW MESENCHYMAL STEM CELL

/ IN VITRO CHONDROGENESIS / GROWTH FACTORS /
DIFFERENTIATION

143 P. ISBN 974-04-5731-2






