
interstices between collagen strands, forcing these highly negatively
charged molecules into close proximity. The aggrecan molecule,
through electrostatic repulsion of its negative charges, gives
cartilage its compressive stiffness. Chondrocytes, the cells within this
avascular tissue, synthesize all elements of the matrix and produce
enzymes that break it down (Fig. 371-3). Cartilage matrix synthesis
and catabolism are in a dynamic equilibrium influenced by the
cytokine and growth factor environment. Mechanical and osmotic
stress on chondrocytes induces these cells to alter gene expression
and increase production of inflammatory cytokines and matrix-
degrading enzymes. While chondrocytes synthesize numerous
enzymes, matrix metalloproteinases (MMPs; especially collagenases
and ADAMTS-5) are critical enzymes in the breakdown of cartilage
matrix.

FIGURE 371-3 Selected factors involved in the osteoarthritic process
including chondrocytes, bone, and synovium. Synovitis causes release of
cytokines, alarmins, damage-associated molecular pattern (DAMP) molecules, and
complement, which activate chondrocytes through cell-surface receptors.
Chondrocytes produce matrix molecules (collagen type 2, aggrecan) and the
enzymes responsible for the degradation of the matrix (e.g., ADAMTS-5 and
matrix metalloproteinases [MMPs]). Bone invasion occurs through the calcified
cartilage, triggered by vascular endothelial growth factor (VEGF) and other
molecules. IL, interleukin; TGF, transforming growth factor; TNF, tumor necrosis


