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Introduction:  

 
Chondrogenic defects in articular joints, such 

as the knee, are common and a wide spread 

problem with little regenerative potential. 

Although various attempts have been made to 

regenerate articular cartilage through 

mesenchymal stem cells (MSC), our 

understanding of the mechanisms involved in 

chondrogenesis is still limited. However, for 

successful tissue engineering a better 

understanding is required. Therefore, the aim 

of this study was to examine in vitro the 

possible interaction and communication that 

occurs between MSC and primary 

chondrocytes (PCH) in order to gain more 

insight into the complicated mechanism of 

chondrogenesis.  

 

Materials and methods:  

 
Bone marrow MSC were cultured in a ratio of 

1:1 with autologous PCH. To be able to 

evaluate the cell interaction, MSC were 

membrane labelled with a red fluorescent dye 

and PCH with a green fluorescent dye and 

monolayer co-cultures monitored in vitro over 

a period of seven days. High density co-

cultures were evaluated with light microscopy,  
 

 

electronmicroscopy and immuno-

electronmicroscopy  
 

Results:  

 
In high density co-culture an even distribution 

of MSC/PCH is observed. After 7 days 

cartilage-nodules form. Already after 1 day in 

monolayer co-culture, both cell types extend 

long directed pseudopodia, intensively 

searching for the other cell type. A few 

MSC/PCH engage already in close cell-cell 

contacts. It is noticeable that PCH proliferate 

strongly in the vicinity of MSC. At day 3, 

PCH proliferate even more actively around the 

MSC. Many cell processes can be observed 

and the intensity of cell contacts increases 

further. A few PCH now contain small red 

vesicles and some cells are bicoloured 

suggesting cell-fusion. At day 4 the number of 

PCH strongly increases. Furthermore, PCH 

without contact to MSC now contain red 

vesicles suggesting the uptake of soluble 

factors produced by the MSC.  
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Conclusions:  

 

We could show that there are active 

interactions between MSC and PCH leading to 

adequate communication. This intensive 

interaction through the co-culture might be an 

important stimulus for the chondrogenic 

differentiation of MSC and opens up new 

exciting possibilities for cartilage tissue 

engineering.  
 
 
 
 
 
 
 

 


