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Sering prolease and its inhibitor in arlicular cartilage
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The existence of sering proteases and their inhibilors is known to be unassociated with
direct damage of articular carilage. Coagulation factor Xlll, a transglulaminase present in articular
cartilage, may aid in the repair of extracellular matrix by forming isodipeptide bonds. The enzyme is
activated by thrambin. The aims of this study were to identify coagulation factor Vil capable of
thrombin aclivation and compare the amount of irappin-2, a sering protease inhibitor and a
transglulaminase substrate, in normal and diseased cartilages.

Methods Articular cartilages were obtained from knees from total knee replacement surgery
and from cadavers wilhout arthritic conditions. Immunohistochemistry was performed to detect factor
VIi. ELISA was performed to measure trappin-2 levels.

Resufts Factor VIl was detected in both normal and diseased cartilages. Only
intracytoplasmic staining was found in all zones of cartilages. No difference in the staining pattem
between normal and diseased cartilages was identified. Trappin-2 was present in asteoarthritic
cartilages al higher amount than in normal cartilages (22.89 + 1.28 and 14.97 + 1.92 ng/mg of wet
weight ¢artilage, respectively).

In conciusion We demontrate factor VI, a serine proteass, is present in articular cartilage. In
the presence of thrombin capable of activaling the transglutaminase, faclor VIl may have a role in
activating thrombin. Trappin-2, a serine protease inhibitor, is integrated inte osteoanhritic more than

normal matrix in the presence of iransglutaminase. This may aid in the repair of diseased matrix.
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5.1 QOstegarthritic cartilage contains increased levels of the serine protease inhibitor, trappin-2.

Osteocarthritis and Cartilage 2004;12 (suppl 8);542.

5.2 The serine protease inhibitor, trappin-2, 1$ present in cartlage and synowvial fluid in
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Fulysdslunszandaudsznaviaelmivayaiia 1dun plasmin, tissue plasminogen
activator (IPA), urokinase-type plasminogen activator, plasminogen (wanaiiluiu), elastase (Bana
1), cathepsin G, thrombin (n¥autin) uay kalikrein {2) é’?dqnqnéﬂaqmu‘lmi'msiwﬁﬁa?ﬁu‘(ﬂsﬁ
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OSTEDARTHRITIC CARTILAGE CONTAINS INCREASED
LEVELS OF THE SERINE PROTEASE INRIBITOR, TRAPPIN-2

K. Jaovisidha, |. Masuda, A. K. Rosenthal
Medicine/Division of Rheumatology. Medical College of Wisconsin,
Mitwaukee, Wi, USA

Trappins are small serine prolease inhibitors bound to extraceliular

malrix through the actions of transglutaminase enzymes. Trappin-2 .

is one of the beiter charactenzed members of the trappin family. Jtis
alsd known as elafin or SKALP and inhibils neutrophit elastase
and proteinase 3. In ostecartiyritis, serine proteases contribule
to cartifage destruction, and extracellular activity of the protein-
crosslinking transglutaminase enzymes are increased. Yet, little is
known about extracellular matrix-bound protease inhibitors in
cartilage. The purpose of this work was to determine if trappin-2
is present in osteoarthritic cartilage and synovial fluids.
Ostecarthritic cartitage was obtained from lissue discarded from
knee reptacement surgeries. Osteoarinritic synovial fluid was
from discarded flulds from diagnostic of therapeutic arthrocenteses.
Normal cartilage samples were from a tissue bank. Articular cartitage
samples were assayed for trappin-2 protein by Western blotting,
ELISA, and immunchistochemistry. Trappin-2 mRNA was measured
by RT-PCR. The presence of trappin-2 in synovial fluid was docu-
mented by Weslern blotting. The extracellular matrix componenis
bound totrappin-2 in osteoarthritic canlilage were identified by 2-D gel
electrophoresis and peptide fingerprnting.

Weslem biotting demonstraled trappin-2 in articular cartilage
extracts, cultured chondrocyles, and synovial fluids from patients
with osteoarthrilis. Osteoarthritic articular chondrocytes secreted
rappin-2 into conditioned media. A trappin-2 ELISA demonstrated
frappin-2 levels of 23.1 1. 1.6 ng/mg carilage in osteoarthritic
cartilage extracts (n = 8) and 11.8 £ 3.2 ng/mg cartilage in normal
cadilage extracts {(n = 3) {P < 0.004). immunohistochemical
studies of ostegarthritic cartitage demonstrated trappin-2 protein in
chondrocytes. RT-PCR supported lacal trappin-2 production by
demonstrating ihe presence of trappin-2 mRNA in osteoarthrilic
chondracytes. Peptide mapping of proleins bound 1o trappin-2 in
osteoarthritic cartilage showed that fibromodulin was one of several
protein panners of trappin-2.

We demonsirate the presence of trappin-2 in osteoarthritic cartilage
and synovial fiuid. Trappin-2 acls as a matrix-bound serine pratease
inhibitor in the presence of extraceilular transglutaminase activity.
Elevated levels of fransglutaminase activily in degenerated cartitage
may ald repair processes by increasing levels of trappin-2 In matrix.
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