HOKKAIDO UNIVERSITY

Title A study on keratan sulphate as a molecular marker to monitor cartilage metabolism in horses
Author (s) OKUMURA, Masahiro
Citation Japanese Journal of Veterinary Research, 49(1), 39-41
Issue Date 2001-05-31
Doc URL https://hdl. handle.net/2115/2872
Type departmental bulletin paper
File Information KJ00002400334. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Jpn. J. Vet. Res. 49(1), (2001)

Information 39

A study on keratan sulphate as a molecular marker to monitor cartilage
metabolism in horses

Masahiro Okumura

Laboratory of Veterinary Surgery
Department of Veterinary Clinical Sciences
Graduate School of Veterinary Medicine
Hokkaido University, Sapporo 060-0818,Japan

Joint damage is difficult to estimate its
term of severity and extent objectively. Much
damage may be done early in the disease
process, before the detection of any ra-
diographical changes, although it is uncertain
which of the many aspects of synovitis are re-
sponsible for joint damage. Sensitive ways of
assessing the current status of cartilage and
bone changes during the early inflammatory
joint disease would be of potential value to cli-
nicians for more accurate diagnosis and pre-
cise treatment.

Articular cartilage is a specialized tissue
composed of mesenchymal cells and chondro-
cytes, embedded in an extensive extracellular
matrix. Proteoglycan molecules are usually
rapidly degraded into smaller fragments,
which are either engulfed by the chondrocytes
or diffused into the body fluids that are in
contact with cartilage. Consequently, proteo-
glycan fragments and glycosaminoglycans are
found in the synovial fluid, and several spe-
cies of glycosaminoglycans, including chon-
droitin sulphate and keratan sulphate, are
also detected in the blood or urine. Keratan
sulphate is a glycosaminoglycan that is dis-
tributed in the extracellular matrix of joint
cartilage. Keratan sulphate is mainly found
in aggrecans (approximately 99%), and to a
lesser extent, in the cornea and other tissues.
Therefore, to estimate the total catabolic ac-
tivity of cartilage, keratan sulphate could be
used as a representative metabolite of carti-

lage in the synovial fluid and blood.

In this study, firstly, a sensitive and spe-
cific monoclonal antibody to equine keratan
sulphate, 1/14/16H9, was established to de-
velop an enzyme immunoassay for measure-
ment of the concentration of keratan sulphate
in serum and synovial fluid from horses. An
inhibition enzyme linked immunosorbent as-
say (ELISA) was optimized by using the estab-
lished monoclonal antibody, and keratan sul-
phate concentration in 18 synovial fluid and
48 serum samples obtained from clinically
normal horses and horses with arthritis was
measured. Precision data were obtained over
the range of 10 to 160 ng/ml. The within-and
between-assay coefficients of variation of the
assay were 10.0 and 12. 7%, respectively.

Secondly, the siginificance of keratan sul-
phate reacting to the newly-established anti-
equine keratan sulphate 1/14/16H9 antibody
and an anti-human keratan sulphate 1/20/5D
4 antibody as a marker of cartilage metabo-
lism was evaluated by using an in vitro model
of equine articular cartilage. Articular carti-
lage was harvested from clinically healthy 6
month-old Thoroughbred foals. Articular
chondrocytes were centrifuged and cultured
as pellets in centrifuge tubes. Chondrocytes
were incubated with insulin-like growth fac-
tor (IGF)-Ia, transforming growth factor

(TGF)-b1 or interleukin (IL)-1a for 2 weeks.
The sulfated glycosaminoglycans (GAG) and
keratan sulfate concentrations in pellets or
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media were measured by a l,9-dimethyl-
methylene blue colorimetric assay and an in-
hibition ELISA, respectively. The concentra-
tion of GAG in the culture media was signifi-
cantly increased by the supplement of IGF-Ia
and TGF-bl. The concentration of GAG in
pellets was significantly increased by the sup-
plement of IGF-Ia, but not by TGF-b 1.

The concentration of keratan sulphate re-
acting to 1/14/16H9 and 1/20/5D4 antibodies
in the culture media were also measured. A
high correlation between GAG and keratan
sulphate concentrations was found in the me-
dia of pellets stimulated by IL-1a (r=0. 87 and
0.84 ; GAG tol/14/16H9 and to 1/14/16H9
keratan sulphate, respectively), but lower in
those stimulated by IGF-Ia (r=0.43 and
0.59 ; GAG to1/14/16H9 and to 1/14/16H9
keratan sulphate, respectively) .

These two differently reactive keratan
sulphate, 1/14/16H9 and 1/20/5D4, concentra-
tions in serum and synovial fluid could con-
tribute as a marker to understand principally
the catabolic process of articular cartilage me-
tabolism and also represent in part some as-
pects of the cartilage anabolic process.

Finally, the clinical significance of ker-
atan sulphate as a cartilage metabolic marker
was evaluated by measurement of keratan
sulphate concentration reacting to 1/14/16H9
and 1/20/5D4 antibodies in
synovial fluid from horses.

Serum keratan sulphate concentration in

serum and

growing foals (up to 3 months of age) was sig-
nificantly higher than the value in foals over
4 months old. Serum keratan sulphate con-
centration in three foals, which had joint ab-
normalities, was higher than those in the nor-
mally growing 12 foals during the first 3
months after birth.

In on-training horses, keratan sulphate
concentration in 2 -year old horses was sig-

nificantly higher than 3 -or 4 -year old horses.
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Significantly higher concentration of keratan
sulphate was found in the on-training group
than in the long-term resting group in 2 -year
old horses. Immediately after the training in
healthy horses, keratan sulphate concentra-
tion was significantly higher than before the
training.

The concentration of keratan sulphate in
sera peaked 3 days after the experimental
injection of chymopapain intra-articularly,
and was approximately 1.9-and 1.4-folds
higher than the preinjected value, in 1/14/16
H9 and 1/20/5D4 keratan sulphate,

tively. The concentration of keratan sulphate

respec-

in the synovial fluid peaked 3 days after in-
jection of chymopapain, and was approxi-
mately 4-folds higher than before the injection,
in both keratan sulphates. There was no sig-
nificant difference in the levels of keratan sul-
phate concentration reacting to 1/14/16H9
and 1/20/5D4 antibodies in synovial fluid be-
tween normal horses and horses with osteoar-
thritis.

Both established 1/14/16H9 antibody and
the common antibody (1/20/5D4) for the de-
tection of keratan sulphate could contribute
to understand the catabolic activity of joint
cartilage in the various conditions of the
joints in horses.

In conclusion, my study showed that the
measurement of keratan sulphate reacting to
1/14/16H9 and 1 /20/5D4 antibodies in sera
and synovial fluid would be of value to under-
stand the cartilage metabolic activity related
to various conditions of the joints. Compari-
son of the concentrations of keratan sulphate
reacting to both newly established 1/14/16H9
and the common antibody 1/20/5D4 would
contribute to understand more accurately the
catabolic or anabolic activity of joint cartilage
in the various conditions of the joints in
horses. The measurement of keratan sulphate
in sera and synovial fluid would be of value to



Jpn. J. Vet. Res. 49(1), (2001)

understand the catabolic activity of joint car-
tilage, so that keratan sulphate could be an
noninvasive and possibly direct informative
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marker to detect cartilage pathology in horses
with joint diseases.
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Pathomorphological studies of cholangiohepatitis in broiler chickens

Ekowati Handharyani

Laboratory of Comparative Pathology,
Department of Veterinary Clinical Sciences,
Graduate School of Veterinary Medicine,
Hokkaido University, Sapporo 060-0818, Japan

Enlarged, discolorated and firm livers,
often associated with cholecystitis and extra-
hepatic bile duct distended with bile, have
been reported in broiler chickens. Histopa-
thologically, these livers showed a diffuse fi-
brosis with marked proliferation of biliary
ductules, cholestasis, accompanied by hetero-
philic and lymphocytic infiltration. Although
Clostridium perfringens (C. perfringens) has
been suggested as the causative agent, the
precise pathogenesis of the hepatic lesions re-
mains unclear. In the present study, the rela-
tionship between cholangiohepatitis and mal-
formation of extrahepatic bile ducts, patho-
morphologic features of Ito cells in livers
treated with extrahepatic bile duct ligation

(BDL) and in livers of field cases were inves-
tigated in broiler chickens. The role of Ito cells
in the hepatic fibrogenesis in these hepatic le-
sions was also discussed.

Six of the 88 abnormal livers from a
slaughterhouse demonstrated biliary atresia
caused by malformation of extrahepatic bili-
ary tracts. Histologically, these livers con-
sisted of diffuse fibrosis, diffuse proliferation
of biliary ductules and distention of bile ducts,

bile plugs, multifocal aggregates of hetero-
phils, small foci of coagulative and lytic necro-
sis. Although C. perfringens type A entero-
roxin was detected in three livers by immuno-
histochemistry, the inflammatory reaction to
these bacteria was minimal. The hepatic
changes were extremely similar to those ex-
perimentally induced by extrahepatic BDL,
and suggested that some cases of cholangiohe-
patitis are caused by biliary malformation
with bile stasis.

BDL in
broiler chickens were performed in order to
clarify the pathomorphological of Ito cells in
hepatic fibrosis. The treated livers were en-
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larged with irregular surfaces, mildly consoli-
dated and discolored to pale green. Immuno-
histochemistry demonstrated that Ito cells in
normal livers expressed HHF 35-specific mus-
cle actin, vimentin, desmin, glial fibrillary
acidic protein (GFAP) and cytokeratin. In
treated livers, HHF 35-and desmin-positive
Ito cells were frequently found in fibrotic ar-
eas and were larger in size with more exten-
sive immunoreactivities. Ultrastructural find-
ings suggested that Ito cells actively react



