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ELUCIDATION OF THE MECHANISM OF OSTEOCHONDROPHYTE
FORMATION IN OSTEOARTHRITIS
—— INVESTIGATION OF CHARACTERISTICS OF COLLAGEN
AND PROTEOGLYCAN ——

Kiyomi FUuNAKI
Department of Orthopaedic Surgery, The Jikei University School of Medicine

I used immunohistologic and biochemical methods to investigate the basal metabolism of
osteochondrophytes, which form in patients with osteoarthritis. Osteochondrophytes were
obtained from patients with osteoarthritis of the knee. The tissue samples were examined
immunohistologically using monoclonal antibodies against the cartilage matrix. Furthermore,
high-performance liquid chromatographic-fluorescence detection was used to examine extract-
ed collagen for the presence of cross-links. Where osteochondrophytes formed, the membra-
nous ossification layer of the osteochondrophyte base region closer to the bone was positive for
type I collagen. In contrast, the endochondral ossification layer of the spinous process protrud-
ing from the osteochondrophyte base into the joint space contained a mixture of type I and type
II collagen and cartilage-type proteoglycan. In regard to the reducible cross-links of collagen,
the proportion of hydroxylysinonorleucine in osteochondrophytes was higher than that in
normal cartilage and resembled that reported in reducible cross-links in degenerated cartilage.
These results suggest that osteochondrophyte formation represents degeneration, rather than
repair, of the joint cartilage.

(Tokyo Jikeikai Medical Journal 2002 ; 117 : 261-75)
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Fig.1. Hematoxylin and eosin staining of an
osteochondrophyte (X2).
(A) The joint space side of osteochondro-
phyte
(B) The bone side of osteochondrophyte
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Fig. 2. Hematoxylin and eosin staining (A, B) and anti-type I collagen antibodies staining (C, D)
of the superficial (A, C) and deep (B, D) zones of an osteochondrophyte on the bone side
(X66).
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Fig. 3. Goland-Yoshiki’s staining method (X66).
Osteoids present between fibrous tissue and
calcified layer of an osteochondrophyte on the
bone side.
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Fig. 4. Hematoxylin and eosin staining (A, B, C) and safranin-O staining (D, E, F) of an
osteochondrophyte (O-C) in the joint space side (A, D; X13.2, B, C, E, FX66).
Many circular cells (B) and intense orthochromasie (E) are observed in the territorial and
interterritorial regions of the mid and deep zones of the transition segment from degenerated

cartilage to developed O-C (arrow-head).

The O-C segment profunding into the joint space

(arrow) presents with a few circular cells (C) and orthochromasie (F) in the interterritorial

regions.
JS: Joint space



266 fit

Fig. 5.
type II collagen antibodies (D, E, F) (A, D; X13.2, B, C, E, F; X66).
Both the transition (arrow-head) and developed osteochondrophyte segment (arrow) demon-
strate positive staining of the surface and calcified layer (A, C) with anti-typeI collagen

antibodies.

Immunohistochemical staining with anti-type I collagen antibodies (A, B, C) and anti-

Very weak (B) staining with anti-type I collagen antibodies is observed in the
mid-zone of the transition segment (arrow-head).

Staining with anti-type II collagen anti-

bodies yielded on even staining pattern through-out all layers of both transition (arrow-head)
and developed osteochondrophyte segments (E, F) (arrow).

JS: Joint space
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A ~ B

JS -

JS

C

Fig. 6. Immunohistochemical staining with anti-4-sulfated (A, B, C) and anti-6-sulfated (D, E, F)
chondroitin proteoglycan antibodies (A, D; x13.2, B, C, E, F; X33).
Similar staining patterns are observed in both transition (arrow-head) and developed osteo-

chondrophyte segments (arrow).
JS: Joint space
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Fig. 7. Immunohistochemical staining by anti MMP-1 antibodies (A, B) and anti MMP-3 anti-
bodies (C, D) (X33).
Positive staining with anti MMP-1 antibodiesis observed in the surface lays and the zone
between cartilage-like tissue and calcified layers of the transition segment (marked with
arrow-head in Fig.9). Anti MMP-3 antibodies staining is detected in the mid-zone of the
transition segment (C). The developed osteochondrophyte segments not show any staining
signal, when stained with either anti MMP-1 as anti MMP-3 antibodies (B, D).
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Fig.8. Immunohistochemical staining by anti-CD34 antibodies (A, C; X33, B, D; X66).
Minute blood vessels between cartilage-like zone and calcified layer demonstrate positive
staining with anti-CD34 antibodies in both osteochondrophyte segments (C; arrow-head, D).

Fig.9. Immunohistochemical staining with anti TGF-4 antibodies (A, C; X33, B, D; X66).
Positive staining with anti TGF-8 antibodies is observed in the interterritorial regions of the
deep zone of the cartilage-like tissue in both transition (A ; arrow-head, B) and developed
osteochondrophyte segments (C; arrow-head, D).
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Normal articular cartilage

Mildly degenegerated cartilage Severely degenegerated cartilage
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Fig.10. Anti-type II collagen staining (A-1, B-1, C-1) and choromatographic patterns (A-2, B-2,
C-2) of normal (A), moderately degenerated (B) and severely degenerated (C) articular

cartilage.

DHLNL, dihydroxylysinonorleucine
HLNL, hydroxylisinonorleucine
LNL, lysinonorleucine
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Fig. 11.

Choromatographic patterns of osteochondrophyte

DHLNL, dihydroxylysinonorleucine
HLNL, hydroxylisinonorleucine

LNL, lysinonorleucine

Table 1.
thritis cartilages

DHLNL/HLNL rates of osteochondrophytes, normal and osteoar-

DHLNL/HLNL rates (mean=+SD)

Normal cartilages

Degenerated articular cartilages
(osteoarthritis)

Osteochondrophytes

m.ﬁHo.mmH_ »<0.01 »<0.01

1.4840.26

1.424+0.19

DHLNL : dihydroxylysinonorleucine

HLNL

Normal cartilages (n=2)

: hydroxylysinonorleucine

Degenerated articular cartilages (n=5)

Osteochondrophytes (7=10)
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