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Abstract
GOALS: To review the literature on chondrocyte movements and to develop plausible
hypothesis for further work.

DESIGN: Chondrocyte movements are herein defined as translocations of the cell body. A brief
overview of cell migration in other cell types is presented to set the stage for a discussion of
chondrocyte moves; this includes a discussion of the challenges that cells find when moving
within tissues. Reports of isolated chondrocyte migration in vitro (isolated cell systems) and ex
vivo (cartilage organ cultures) are then summarized, followed by a discussion of recent studies
that infer chondrocyte movements in vivo.

RESULTS: Investigators from different laboratories have observed chondrocyte motility in vitro. |
became interested in the question of whether articular chondrocytes retained their phenotype
during their migratory excursions. We devised a simple method to separate migratory and
stationary chondrocytes and then showed that migratory chondrocytes synthesized collagen |
but not I--consistent with a differentiated phenotype. Our time-lapse video microscopy studies
showed that the cells displayed appropriate movement kinetics, albeit with low speed and
directionality. Similarly, others have presented data consistent with slow movement of
chondrocytes out of cartilage explants. It is important to decipher whether these in vitro
movements reflect physiological states and if so, which events are simulated. Examples of in vivo
studies that have inferred chondrocyte movements include those describing rotational or gliding
movements of chondrocytes in the proliferative zone of the growth plate and its importance in the
growth process; and the notion that chondrocytes move from the cartilage endplates to the
nucleus pulposus (NP) in the spine of rabbits and rats during development. Such studies are
consistent with the hypothesis that chondrocytes exhibit highly controlled and specialized
movements during tissue growth and remodeling in vivo. On the other hand, the cartilage explant
studies elicit interest in the possibility that matrix injuries resulting in disruption of the collagen
network of adult cartilages provide a permissive environment for chondrocyte motility.

CONCLUSIONS: The case for in vivo chondrocyte motility remains to be proven. However, the in
vitro and in vivo data on chondrocyte movements present an argument for further thought and
studies in this area.
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