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Osteoarthritis (OA) is such a widespread 

complication of age that it is expected to 

become the fourth leading cause of disability 

by the year 2020. The healthy, homogeneous 

population of chondrocytes in articular 

cartilage changes in the pathogenesis of OA to 

a heterogeneous mixture of OA chondrocytes, 

newly emerging elongated chondrocytes and 

progenitor cells, mainly found adjacent to the 

OA defect. In vivo, elongated chondrocytes 

show a more fibroblast-like expression pattern 

than the OA chondrocytes. Micro-array 

analysis (Affymetrix Human Genome U133A 

2.0) of healthy cartilage tissue and of the cell 

populations of OA tissues revealed differences 

in the expression profiles of these three cell 

types. FACS analyses demonstrated progenitor 

cells from late stages of human OA positive 

for stem cell markers. Tested for their 

differentiation potential in vitro, the OA 

chondrocytes turned out to be unable to 

differentiate. In contrast, approximately 20% 

of the elongated chondrocyte population and 

75% of the progenitor cell population can be 

differentiated into chondrocytes, osteocytes 

and adipocytes. There is evidence that the 

percentages of differentiable cells in 

populations sorted by FACS for stem cell  

 

markers, e.g. CD29, CD44, CD90, CD105, are 

highly different. The expression profile of “so 

called” markers for asymmetric cell division 

might have an influence on these results. RNA 

silencing experiments show, that the 

suppression of genes associated with osteocyte 

differentiation enhances the chondrogenic 

potential of the progenitor cells. When seeded 

on the surface of OA defects the progenitor 

cells attach and integrate in short time. We 

present evidence that the elongated 

chondrocytes from late stages of OA originate 

from the progenitor cell population. These 

progenitor cells have a strong chondrogenic 

potential enhanced by suppressing their 

osteogenic differentiation. The regulatory 

influences leading to these differences need 

further investigations to allow for a better 

understanding of the pathogenesis of OA and 

hopefully to unravel new cell biological 

therapeutic interventions.  
 


