274

Appearance of Specific Acid Phosphatase
Isozymes in the Synovial Fluid of
Patients with Rheumatoid Arthritis

ExzyMES may occur in multiple molecular forms or
isozymoes?, often showing tissue specific variations’-?. In
different pathological conditions? and after certain typos
of medication®, alterations in serum isozymec patterns
have been observed. These findings suggest that isozymes
may be valuable markers in clinical research, for example,
for the identification of the tissue origin of enzymes
occurring in pathological levels in various body fluids.
High levels of acid phosphatase activity have been
reported in the synovial fluid® and synovial tissue? of
patients with rheumatoid arthritis. This report deals
with the appearance of certain acid phosphatase isozymes
in the knee-joint synovial fluid of patients with rheumatoid
arthritis.

Samples of synovial fluid were obtained by puncture
of the knee-joint from thirty-six patients. Out of those
thirty-six patients, twenty had the clinical diagnosis
rheumatoid arthritis (in most cases confirmed by immuno-
logical reactions) and sixteen had other diagnoses such as
arthrosis deformans, chronic unspecific synovitis, chondro-
matosis, osteochondritis and various chronic post-trau-
matic conditions. Samples of synovial membranes werc
collected from thirteen patients and serum samples were
obtained from nineteen patients.

The synovial membranes were homogenized in a
mechanical homogenizer in one volume of physiological
saline and afterwards centrifuged. The supernatant fluids
and the samples of synovial fluid and serum were examined
by means of starch gel electrophoresis using a modification
(2/3 dilution) of the discontinuous buffer system by
Ashton and Braden8. After the electrophoresis the starch
gels were preincubated for 30 min in 0-2 molar acetato
buffer pH 40 and afterwards stained for 2 h in 0-2 molar
acetate buffer pH 5-2 using o-naphthyl phosphate as
substrate and fast garnet GBC salt as a dye coupler.

In the synovial fluid of seventeen out of the twenty
patients with rheumatoid arthritis two distinct acid
phosphatase components were found (see Fig. 1). None
of the sixteen patients with diagnoses other than rheuma-
toid arthritis showed this pattern. Four different electro-
phoretically distinet acid phosphatase components, called
A, B, C and D in order of decreasing anodal mobility,
have been described in man® The components 4 and B
oceurred in the synovial fluid of patients with rheumatoid
arthritis. In Fig. 1, a tissue extract of placenta is used
to indicate the electrophoretic mobilities of the four
compononts. The A and B components were not found
in the sera of the nineteen patients of whom nine had
rheumatoid arthritis. A weak acid phosphatase com-
ponent, with a mobility slightly faster than that of acid
phosphatase D, is sometimes found in serum and synovial
fluid.
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Fig. 1. Photograph of starch gel showing the electrophoretic acid phos-

phatase patterns in, 1, placental extract and 2-8, synovial fluids.

Samples 4, 5, 7 and & are from patients with rheumatoid arthritis; 5 and

7 are repeated samples from the same patient. The arrow is indicating
the direction of migration towards the anode.
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In extracts of synovial membranes from thirteen
patients there were variations in the acid phosphatase
patterns. Six patients with rheumatoid arthritis (and a
typical AB acid phosphatase pattern in the synovial
fluid) had acid phosphatase compounents A, B and D in
the synovial membrane. Out of seven patients without
rheumatoid arthritis, five lacked acid phosphatase activity
in the synovial membrane while two had wecak acid
phosphatases. Treatment with cortisone did not appar-
ently affect the occurrence of acid phosphatase 4 and 3
in the synovial fluid. Threc patients had an acid phos-
phatase component in their synovial fluid with a mobility
faster than that of the 4 component. These patients
had been given injections of cortisone into the knee-joint.

These preliminary results indicate that the occurrence
of acid phosphatase components 4 and B in the synovial
fluid is typical of rheumatoid arthritis. The acid phospha-
tase components are apparently derived from the patho-
logical synovial membrane.

The high frequency of rheumatoid arthritis patients
with the ‘‘acid phosphatase 4B rcaction’ suggests that
this synovial fluid alteration may be developed into a
useful clinical test for rheumatoid arthritis.
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Dissociation of Urease by
Glycol and Glycerol

THE existence of a urease of low molecular weight has
previously been noted!-® but in circumstances that pre-
vented ready characterization. We have shown that
highly purified preparations of jack bean urease can be
reversibly and rapidly dissociated without appreciable
change in enzyme activity. The preparative molecular
weight of 485,000 (ref. 4) is halved in the process.

Urease can be dissolved in 90 per cent propanediol or
glycerol in concentrations up to 1 per cent protein. At
pH 9-2 (1 part 0:02 molar tris EDTA buffer plus 9 parts
diol or glycerol), urease dissociates complotely in a few
minutes. In the initial experiments, the electrophoresis
pattorn produced in acrylamide gel showed only one band,
and because the mobility was substantially greater than
that of the preparative form, the band observed was
termed o-urease. Electrophoretic mobilities in gels of
varying concentration and the sedimentation velocity in
the ultracentrifuge were consistent with a molecular weight
about half that of the original protein. It is possible to
free the protein of the propanediol if the samplc is dialysed
against 0:02 molar #ris EDTA, pH 9-2. Such solutions
were used to determine the molecular weight by the
meniscus depletion sedimentation equilibrium method?®.
At concentrations of 1 mg/ml. of protein, the molecular
weight is 236,000, assuming v* = 0-733.

When the pH of a solution of a-urease is reduced from
92 to 7-0, in the absence of propanediol or glycerol. there
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