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The effects of growth factors in combination with type Il collagen on the
differentiation of dedifferentiated chondrocytes and chondrogenesis of
mesenchymal stem cells
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Articular cartilage is a specific tissue of body. Due to it's lacking of vessel system
supports, the self-renewal ability of it is very poor. Thus, the repair of cartilage
defects becomes a topic for study and discussion. Chondrocytes in vivo are
surrounded with various extracellular matrices (ECM), including type II collagen.
According to Trippel S.B., the formation of articular cartilage defects in osteoarthritis
arises from imbalance between catabolism and anabolism in the extracellular
matrices (ECM) of cartilage. Recent reports show that exogenous type II collagen
fragments regulate metabolic activity of chondrocytes, including maintenance of
cell morphology, and increasing synthesis of type II collagen and aggrecans. These
suggest that cell- matrix interactions provided signals to regulate cell phenotype. In
addition, cytokines and growth factors play a major role in the regulation of articular
chondrocytes and mesenchymal stem cell behavior. They regulate chondrocytes to
synthesized proper ECM to constructed exact cartilage structure or mesenchymal
stem cell to differentiated to proper cell linage.

Chondrocytes cultured in monolayer will gradually change its phenotype to form
type I collagen instead of type II collagen, and decrease their the secretion of
glycosaminoglycans (GAGs). All of these characteristics termed of de-differentiation.
In this study, it was intended to study the combined effects of ECM and growth
factors on chondrocytes and mesenchymal stem cells in monolayer culture. TGF-$1,
IGF-I, FGF-2 and BMP-2 were choused in collaboration with type II collagen to
modulate de-differentiated chondrocytes behavior.

Our result show that chondrocytes cultured on monolayer surrounded by type II
collagen can increase Col2al mRNA expression and GAG secretion. TGF-p1
promotes Col2al mRNA expression of chondrocytes and combined with IGF-I, the
GAG secretion and Col2al mRNA expression will further raised. Our data also show
that chondrocytes cultured on monolayer in the presence of type II collagen plus
TGF-B1 and IGF-I increased GAG secretion and Col2al mRNA expression. Extra
addition of bFGF further promotes cell proliferation without elevating Col-I mRNA
expression. Besides, mesenchymal stem cells GAGs secretion promoted by adding
dexamethasone, TGF-B1 and type II collagen. Thus, it is suggested that the
combination of these agents in culture media for chondrocytes or MSCs on
monolayer may promote their chondrogenic expressions in these cells. These may

be further applied to tissue engineering of neocartilage.



