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ABSTRACT 

Transforming growth factor-beta (TGF- ) is a growth factor that commonly 

used in cartilage tissue engineering to stimulate synthesis of cartilage matrix 

biomolecules in chondrocytes such as aggrecan and type II collagen. Hyaluronan 

(HA) is one of cartilage molecule which plays the important role in tissue formation 

and growth. Nevertheless, effect of TGF- 1 on hyaluronan synthase-2 (HAS-2) 

dependent HA synthesis in equine chondrocytes has not been reported. Therefore, we 

are interested in studying the effects of TGF- 1 on the HAS-2 mRNA expression and 

HA synthesis in monolayer culture and 3-dimensional culture of equine chondrocyte.



The primary equine chondrocytes were prepared from cartilage of fetlock joints with 

no degenerative lesion. They were cultivated as monolayer system in DMEM 

(Dulbecco's Modified Eagle Medium) supplemented with 10% FCS and TGF- 1 (0, 

2.5, 5.0, 10.0 ng/ml). They were also cultivated as 3-dimensional system using gelatin 

based scaffold (Spongostan standard, Johnson & Johnson) in chondrogenic media 

with or without TGF- 1 (10.0 ng/ml). Cell proliferation was evaluated using the 

Alamar blue assays. HA level in the medium and the constructs were analyzed by 

ELISA based technique. The expression level of HAS-2 mRNA induced by TGF- 1

was evaluated using semi-quantitative RT-PCR. HA and proteoglycans formation of 

chondrocytes embedded scaffolds were examined by immunohistochemistry for HA 

and alcian blue staining, respectively. The result showed that TGF- 1 significantly 

enhanced HA synthesis and HAS-2 mRNA expression in equine monolayer culture in 

dose-dependent manner. HAS-2 mRNA expression was highest enhanced at the third 

hour of stimulation, when concentrations of TGF- 1 (0, 2.5, 5.0, 10.0 ng/ml) did not 

significantly affected to cell proliferation in monolayer cultured equine chondrocytes. 

In 3-dimensional cultures, TGF- 1 significantly enhanced HA and proteoglycans 

synthesis investigated in condition media and cultured construct. After 14 and 21 days 

of cell culture, cell proliferation was significantly lower in chondrocytes treated with 

TGF- 1 when compared to the untreated control. The histological and 

immunohistochemical analysis clearly demonstrated the layer of ECM at the surface 

of the scaffold in the construct cultured with TGF- 1.

The molecular analysis results suggested that TGF- 1 stimulated HAS-2 

mRNA expression and promoted HA synthesis in monolayer equine chondrocytes 

culture. In addition, it also promoted HA and glycosaminoglycans synthesis in 3-D 



cultures using gelatin based scaffold, which may involve in the development of 

cartilage tissue. Thus, these data are useful for the application in cartilage tissue 

engineering.
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