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Abstract

The behavior of chondromodulin-I (ChM-I), which is an antiangiogenic cartilage-specific extracel-
lular matrix protein, was investigated in cartilage tissue and i vitro.

The localization of ChM-I in both cartilage tissue and cultured chondrocytes resembled that of
type II collagen. ChM-I was not eluted from intact cartilage but was eluted from dissected cartilage
into culture medium, inhibiting attachment to the culture dish and growth of endothelial cells. The
ChM-I secreted from chondrocytes being after transiently retained on the cell membrane was solubil-
ized in the culture medium and solidified as an extracellular network. These results suggest that
ChM-I is trapped by but not fixed on collagen fibrils in cartilage tissue and that it is essential for
maintenance of the cartilage as avascular tissue, although it does not play a major structural role as
an extracellular matrix of the cartilage framework.
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Fig. 1. Immunolocalization of chondromodulin-l and type Il collagen in cartilage tissue.
Cross sections of fetal bovine costal cartilage were stained with hematoxylin and eosin (A),
toluidine blue (TB; B), anti-ChM-I (C, E, F) or anti-type Il collagen antiserum (D, G, H) and
photographed under a normal optical microscope (A, B) or an epifluorescent microscope
(C-H). E-H were treated with hyaluronidase before staining but A-D were not. Matrix
cartilaginea (MC) showed positive reaction with TB, anti-ChM-l and anti-type Il collagen
antisera, but perichondorium (Pc) was not stained with them. Scale bars, 100xm.
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Fig. 2. Inhibitory effect of dissected cartilage on the attachment and growth of endothelial cells.
Bovine vascular endothelial cells were plated on culture dishes containing intact (A, C) or
dissected cartilage (B, D),and photographed after 2 (A, B) and 48 h (C, D) of culture under
a phase-contrast microscope. Endothelial cells were attached to the culture dish around
intact cartilage and increased exponentially, but they did not grow around dissected

cartilage. Scale bars, 100m.
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Fig. 3. Immunolocalization of chondromodurin-l and type Il collagen in cultured chondrocytes.
Chondrocytes cultured for 3 weeks in growth medium were stained with anti-ChM-I (A, B) or

anti-type [l collagen antiserum (C, D).
of culture chambers (B, D) are shown.
C. Scale bars, 100ym.

The central regions (A, C) and the peripheral regions
Fibrous extracellular networks were observed in A and
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Fig. 4. Effects of chondrocyte conditioned medium on the
proliferation of endothelial cells and chondrocytes.
Bovine vascular endothelial cells (A) and chondrocytes (B) were cultured in control growth
medium (@) or chondrocyte conditioned medium (O). The chondrocyte conditioned medium

inhibited the growth of endothelial cells but stimulated that of chondrocytes. Vertical

lines indicate SD.
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