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cartilaginous extracellular matrix molecules. This difference
in gene expression will yield a different kind of matrix and,
potentially, the superficial cells may become more suscepti-
ble to erosion. These and other new concepts regarding the
metabolic life of the chondrocyte will be presented.

References 

1. Sharif M, Kirwan J, Charni N, Sandell LJ, Whittles C,
Garnero P. A 5-year longitundinal study of type IIA colla-
gen synthesis and total type II collagen degradation in
patients with knee osteoarthritis — Association with dis-
ease progression. Rheumatology (Oxford) 2007;46:938-43.

2. Fukui N, Ikeda Y, Ohnuki T, Tanaka Hikita A, Mitomi
H, Mori T, Juji T, Katsuragawa Y, Yamamoto S,
Sawabe M, Yamane SS, Suzuki R, Sandell LJ, Ochi T.
Regional differences in chondrocyte metabolism in
osteoarthritis. Arthritis Rheum 2008;58:154-63.

3. Sandell LJ. Modern molecular analysis of a traditional
disease: progression in osteoarthritis. Arthritis Rheum
2007;56:2474-7.

4. Sandell LJ. Anabolic factors in degenerative joint dis-
ease. Curr Drug Targets 2007;8:359-65.

5. Fukui N, Sandell LJ. Anabolic aspects of cartilage
repair. In: Bronner F, Farach-Carson MC, editors.
Topics in Bone Biology, Volume 4. Bone and
Osteoarthritis. Springer-Verlag; 2007. p. 97-108.

6. Sandell LJ, Xiaoyun X, Franz C, Davies S, Chang L,
Patra D. Exuberant expression of chemokine genes by
adult human articular chondrocytes in response to IL-1ß.
Osteoarthritis Cartilage 2008; (in press).

J Musculoskelet Neuronal Interact 2008; 8(4):307

Hylonome

Normal chondrocytes maintain a functional extracellular
matrix that replaces itself very slowly and provides a shock
absorber for bones - for life. In osteoarthritis, the cells
become metabolically hyperactive, synthesizing both anabol-
ic components (signaling and matrix molecules) and catabol-
ic components (nitric oxide, and matrix metallo-proteinas-
es). Recent studies have investigated this metabolic response
in more detail and a few important observations have been
made. First, the chondrocytes synthesize both degradative
enzymes and matrix-building macromolecules implying that
the cells are taking on the task of repair as well as degenera-
tion. One of the molecular mechanisms for this dual effect
can be found in the response to the pro-inflammatory
cytokines IL-1ß and TNF-·: both catabolic enzymes and the
growth factor BMP-2 are increased indicating that the chon-
drocytes are attempting to repair their matrix after (or
while) degrading it. Secondly, the contribution of inflamma-
tory molecules may be more significant than was originally
thought, and a specific pattern of chemokines may provide a
molecular "fingerprint" to identify cells in the initial stages of
response. Lastly, the cells through the depth of the cartilage
(from superficial to deep cells) do not display the same pat-
tern of gene expression, indicating that there may be more
than one mechanism responsible for increased gene expres-
sion. The cells in the superficial zone "dedifferentiate" mak-
ing large amounts of type III collagen and fibronectin while
the cells in the middle and deep zones make predominantly
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