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Immunoglobulin classes in plasma cells of the synovial
membrane in chronic inflammatory joint disease
PETER A REVELL AND VIVIEN J MAYSTON
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SUMMARY The histological features of the synovial membrane in rheumatoid arthritis (RA) are
shared by other chronic inflammatory joint diseases, so that diagnostic differentiation is
impossible. Examination of the immunoglobulin class in the plasma cells present in inflamed
synovial membranes, however, has shown differences. Synovial membranes from 12 patients
with seropositive RA, eight with seronegative RA, eight with ankylosing spondylitis, five with
psoriatic arthritis, and three with Reiter's syndrome have been compared by peroxidase-
antiperoxidase (PAP) staining for immunoglobulin classes on routinely paraffin wax embedded
sections. There were no significant differences in the percentages of plasma cells containing IgG
or IgA between the diseases studied. There were, however, significantly more plasma cells
containing IgM in patients with seropositive RA (2-34%) compared with those with seronegative
RA (0-10%; p<0002) and with other chronic synovitides (0-9%; p<O0002). The results show
that it is possible to distinguish seropositive RA from other chronic inflammatory joint diseases
by PAP staining for immunoglobulin classes in the plasma cells present in the inflamed synovial
membrane.
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The synovial membrane in rheumatoid arthritis is
infiltrated by lymphocytes and often shows the
presence of lymphoid follicles and numerous plasma
cells. Various studies have shown that these appear-
ances and other features, such as fibrin deposition
and synovial intimal cell hyperplasia, are shared
by other chronic inflammatory joint diseases, for
example, ankylosing spondylitis, Reiter's syndrome,
and psoriatic arthritis, -5 so that distinguishing
between diseases in a synovial biopsy is impossible.
In a previous study of the synovial membrane in
ankylosing spondylitis we examined the immuno-
globulin classes present in plasma cells and compared
these with the classes found in rheumatoid arthritis.4
There were significantly fewer plasma cells secreting
IgM in ankylosing spondylitis than in rheumatoid
arthritis, and it was suggested that this finding might
provide a way of differentiating between ankylosing
spondylitis and other chronic synovitides for di-
agnostic purposes. We have now obtained synovial
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tissue from other cases of chronic inflammatory
joint disease, performed immunohistochemical
studies, and wish to report our findings.

Materials and methods

Thirty six samples of synovial membrane were
obtained from patients with chronic inflammatory
joint disease. The tissue was derived from synovial
biopsy specimens or at the time of joint surgery. The
clinical details of the cases are outlined in Table 1.
The rheumatoid patients were divided into seroposi-
tive and seronegative groups according to the results
of the latex test for rheumatoid factor (antiglobulin)
activity. There were 12 patients with seropositive
and eight with seronegative rheumatoid arthritis.
The other synovitides were present in patients with
well characterised clinical features of ankylosing
spondylitis (eight cases), psoriatic arthritis (five
cases), or Reiter's syndrome (three cases).

HISTOLOGICAL PROCESSING AND STAINING
METHODS
All the synovial tissue from our own hospital was
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Table 1 Clinical details of cases studied

RA+* RA -* AS* PsA* RS*

Age range (years) 45-70 13-55 18-50 15-58 22-33
Sex 2 M I M 6 M 2 M 3 M

10 F 7 F 2 F 3 F
Joint involved 8 knees 4 knees I knee 3 knees 2 knees

2 elbows 2 hands 1 ankle 1 wrist I ankle
1 wrist 1 wrist 6 hands 1 elbow
1 hand I ankle

*RA+=seropositive rheumatoid arthritis; RA--=seronegative rheumatoid arthritis; AS=ankylosing spondylitis; PsA=psoriatic arthritis;
RS=Reiter's syndrome.

fixed in 10% formol saline, and other laboratories
that had submitted material confirmed that their
samples had been fixed in a similar way. All the
samples were processed on automatic tissue pro-
cessors, embedded in paraffin wax, and sectioned at
5 p,m thickness. Sections were stained with haema-
toxylin and eosin and by the peroxidase-anti-
peroxidase (PAP) technique to show the presence of
IgG, IgA, and IgM immunoglobulin classes. Rabbit
antihuman IgG, IgA, and IgM, normal swine serum,
and swine antirabbit peroxidase were used. Reagents
were obtained from Dakopatts (Mercia Brocades
Ltd). The primary antisera were used at optimal
dilutions (IgG 1:800; IgA and IgM 1:400) and swine
antirabbit antiserum at a dilution of 1:20. Specificity
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of the antisera was checked against tumours contain-
ing plasma cells of known immunoglobulin specificity
(IgG plasmacytoma, IgA myeloma, IgM lympho-
plasmacytic malignant lymphoma). Endogenous
peroxidase was inhibited by treatment of sections
with freshly prepared 0-5% H202 in methanol
for 30 minutes. The peroxidase reaction was
developed with 3,3-diaminobenzidine tetrahydro-
chloride (DAB) (BDH Chemicals). Positive control
material was used throughout and was provided by
paraffin processed tonsil.

EXAMINATION OF SECTIONS
The number of plasma cells containing a particular
immunoglobulin type was obtained by counting 500
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Fig. 1 Percentages ofplasma cells staining for IgG, IgA, and IgM in the synovial membrane in different chronic
synovitides.
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Table 2 Percentages of plasma cells containing different
immunoglobulin classes in the stated chronic synovitides

Diagnosis No of Percentage (range)
cases

IgG IgA IgM

RA+* 12 38-84 2-38 2-34 (a)t
RA- 8 66-88 2-17 0-10 (b)t
AS 8 79-88 7-17 0-3 (c)
PsA 5 59-92 5-24 0-9 (c)t
RS 3 80-83 0-14 0-5 (c)

*For abbreviations see Table 1.
tMann-Whitney U test, a v b, p<0-002; a v c, p<0002.

cells in the subintimal cellular infiltrate using an
eyepiece graticule at high magnification. Exactly the
same areas were chosen and counted in adjacent
serial sections. Errors due to differences in sampling
within a section were kept to a minimum by this
method, and reproducible results were obtained.
Only those cells morphologically distinguishable as
plasma cells were counted.

Results

Histological examination of synovial tissue showed
the presence of a diffuse lymphocytic infiltrate,
formation of lymphoid follicles, perivascular lym-
phocytic collections, and plasma cells in all the
biopsy specimens. There were no distinguishing
features recognisable when the sections were ex-
amined without knowledge of diagnosis, scored for
the presence of features on a semiquantitative basis,
and the appearances of particular diseases com-
pared.

Staining of paraffin sections for immunoglobulin
classes showed the presence of plasma cells contain-
ing IgG, IgA, and IgM in the cellular infiltrate of the
synovial membranes. The percentages of plasma
cells containing different classes of immunoglobulin
are shown in Fig. 1 and the ranges for the values
obtained are shown in Table 2. Statistical analysis of
the results showed no significant difference in the
percentages of plasma cells containing IgG or IgA
between groups. The level of plasma cells containing
IgM was significantly higher in the seropositive
rheumatoid arthritis synovia than in all the other
cases either considered separately or in combination
(Table 2, p<0-002, Mann-Whitney U test). No
significant difference was demonstrable between
seronegative rheumatoid arthritis and the other non-
rheumatoid chronic inflammatory joint diseases.

Discussion

Various studies have compared the histological

appearances of the synovial membrane by conven-
tional staining methods and failed to show a useful
method of distinguishing between disease pro-
cesses. 1-4 The presence of different immunoglo-
bulins in synovial plasma cells has been described by
numerous workers in rheumatoid arthritis."i) IgA
has been noted in synovial plasma cells in both
rheumatoid arthritis and ankylosing spondylitis,4
and the present study confirms the presence of all
three immunoglobulins in synovial plasma cells.
Several different methods have been used to show
the presence of antiglobulin (rheumatoid factor)
activity in the synovial membrane and this has been
localised to the plasma cells.5 513 We were unable
to show the presence of rheumatoid factor in plasma
cells of synovium in ankylosing spondylitis in a
previous study.'4
There are various techniques for demonstrating

rheumatoid factor activity, all of which require fresh
frozen sections of synovial tissue. Details about
findings in chronic synovitides other than rheuma-
toid arthritis and ankylosing spondylitis are not
available, so that it is not at present possible to use
the demonstration of rheumatoid factor as a routine
method of discriminating between diseases.
Comparison of immunoglobulin classes in

rheumatoid and ankylosing spondylitic synovium
showed a significantly lower level of cells containing
IgM in the latter.4 Only 7% of synovial membranes
in psoriatic arthritis showed the presence of plasma
cells containing IgM,'" though the percentages of
such cells in individual cases was not recorded. The
present study shows the low percentages of plasma
cells containing IgM in the synovial membrane of
individual cases of psoriatic arthritis. The results
show that there are significantly more plasma cells
containing IgM in seropositive rheumatoid arthritis
than in all the other conditions investigated. This is
perhaps not surprising in view of the fact that
classical rheumatoid factor is IgM antibody. We
believe, nevertheless, that we have shown that the
simple procedure of staining for immunoglobulin
classes in routine paraffin sections presents a useful
way of separating seropositive rheumatoid arthritis
from the other chronic synovitides and provides, for
the first time, a simple method of differentiating this
condition from others by synovial histopathology.
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