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Characteristics of immunocompetent cells in
synovial membranes from multiple sites in patients
with rheumatoid arthritis

J G Hanly, D Pledger

Abstract
The phenotypic characteristics of enzymati-
caily dissociated mononuclear ceils in synovial
membrane samples from multiple sites in two
patients with rheumatoid arthritis (RA) were
examined by fluorescence activated flow
cytometry. In synovial membrane samples
from each patient there was a consistent
increase in the proportion of CD8+ cells
(suppressor/cytotoxic), CD14+ cells (mono-
cytes/macrophages), and HLA-DR+ cells
compared with paired peripheral blood
mononuclear cells. The proportion of CD4+
cells (helper/inducer) in synovial membrane
was variable. Studies of in vitro production of
IgM and IgM rheumatoid factor in one patient
showed strikingly similar values for synovial
membrane rheumatoid factor production at
the two sites, which was enhanced compared
with production in peripheral blood. These
results suggest that in individual patients with
RA the intra-articular immune response is
comparable at multiple anatomical sites and
that it is distinct frem that in peripheral blood.
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One of the hallmarks of rheumatoid arthritis
(RA) is the presence of a symmetric peripheral
polyarthritis which tends to fluctuate uniformly
with changes in overall disease activity. The
pathological basis of this clinical observation
is rheumatoid synovitis which is characterised
by a brisk infiltrate of mononuclear cells, pre-
dominantly T lymphocytes, and an enhanced
production of cytokines, immunoglobulins, and
rheumatoid factors.1-10 Although the immuno-
pathological features of rheumatoid synovitis
have been studied in detail in tissue samples
retrieved from single anatomical sites there is
little information available on the characteristics
of the intra-articular immune response in

synovial membrane samples from multiple sites
in individual patients at a single point in time.
Such information would allow an appreciation
of potential regional variability of the immune
response at different disease sites and help to
determine how well the findings at one site
reflect the immunopathological events else-
where. In this paper we describe the phenotypic
characteristics of mononuclear cells isolated by
enzymatic dissociation of synovial membrane
samples from multiple sites in two patients with
RA and spontaneous production of IgM and
IgM rheumatoid factor in one patient.

Case reports
Synovial membranes were obtained from two

patients with RA during the course of elective
surgery. Patient A underwent synovectomies of
the tendon sheaths of the finger flexors and
wrist extensors of the right and left hands one
week apart and patient B had joint arthroplasties
of the second, third, and fourth metacarpo-
phalangeal joints of the left hand. At the time of
study the two patients had active disease,
including at the sites from which synovial
membrane samples were obtained. Both patients
had circulating rheumatoid factor (latex fixation
test) and patient B had radiological evidence of
erosive joint disease. Both were receiving
enteric coated aspirin and patient A was also
receivingchloroquineandpatientB azathioprine.

Synovial membrane mononuclear cells were
retrieved by enzymatic dissociation with col-
lagenase and DNAase as previously described. "
The cell yield varied between 2-04 and 15 8x 106
and viability, as assessed by trypan blue
exclusion, was between 81 and 94%. Peripheral
blood mononuclear cells were isolated from
heparinised venous blood by Ficoll-Paque
(Pharmacia, Uppsala, Sweden) density centri-
fugation. The phenotypic characteristics of
dissociated synovial membrane cells and peri-
pheral blood mononuclear cells were examined
by fluorescence activated flow cytometry as
previously described" using a panel of mono-
clonal antibodies: anti-Leu 1 (CD5) (T lympho-
cytes), anti-Leu 3a (CD4) (helper/inducer T
lymphocytes), anti-Leu2a (CD8) (suppressor/
cytotoxic T lymphocytes), anti-Leu M3 (CD14)
(monocytes/macrophages), and anti-HLA-DR
(Becton Dickinson, Mountain View, CA, USA).
To facilitate the comparison of cell populations
isolated from peripheral blood and synovial
membrane, CD4+ and CD8+ cells were
expressed as a percentage of CD5+ cells. To
determine the in vitro production of total IgM
and IgM rheumatoid factor, isolated synovial
membrane and peripheral blood mononuclear
cells were cultured in RPMI medium with
10% fetal calf serum and antibiotics in micro-
titre wells at a concentration of lx I05/well.
Following a seven day culture the supernatants
were harvested and the levels of IgM and IgM
rheumatoid factor determined by enzyme linked
immunosorbent assay (ELISA) as previously
described. 12

Analysis of T lymphocyte cell populations
(table) showed that the two patients had markedly
decreased percentages of peripheral blood
CD8+ cells (normal mean (SD) in our laboratory
25 (2 4)) which was responsible for the high
CD4:CD8 ratios in peripheral blood. In
contrast, the percentage of CD8+ cells in
synovial membrane samples from the two
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Immunocompetent cells in synovial membranes in RA

Phenotypic characteristics and IgM and IgM rheumatoid factor (RF) production in
peripheral blood (PB) and synovial membrane (SM) from patients with rheumatoid arthritis

Patient A Patient B

PB SMI SM2 SM3 SM4 PB SMI SM2 SM3

CD4+(%) 50 36 74 49 79 58 55 60 95
CD8+ (%) 79 36 26 18 38 7-5 28 40 24
CD4+:CD8+ 6-3 10 2-9 2-7 2-1 7-7 2-0 1i5 4-0
CD14+ (%) 6-1 - 25 29 37 - - - -
HLA-DR+ (%) 1-1 25 15 30 44 3-3 - - -
IgM* 1-43 - - 0-60 0-39 - - - -
IgM RF* 1-37 - - 1-43 1-45 - - - -

*Absorbance units.

patients was higher than the percentage in
paired peripheral blood samples. The proportion
of CD4+ cells in synovial membrane samples
was variable and there was no consistent
relation with the proportion of CD4+ cells in
peripheral blood. Thus the CD4:CD8 ratio in
synovial membrane fell between 1-0 and 3-0 in
six of seven patients. The proportions of
CD14+ cells and HLA-DR+ cells were

substantially higher in all synovial membrane
samples compared with peripheral blood. The
in vitro production of IgM and IgM rheumatoid
factor showed almost identical values for the
two synovial membrane samples studied. There
was a selective enrichment for rheumatoid
factor production in synovial membrane samples
compared with peripheral blood (table).

Discussion
The phenotypic characteristics of the mono-

nuclear cell infiltrate in synovial membrane
from patients withRA has usually been examined
by immunohistological studies.6- '° We have
taken an alternative approach by examining

enzymatically dissociated cells from synovial
membrane which yields complementary infor-
mation and, in particular, facilitates the assess-

ment of the constituents of the total infiltrate.
Owing to ethical considerations and the difficulty
in obtaining sufficient tissue for analysis there
have been no studies comparing the phenotypic
characteristics of the infiltrate in several
synovial membrane sites concurrently in
individual patients. In this study, although the
number of samples was limited, the phenotypic
characteristics of the synovial membrane infil-
trates suggest a comparable immune response
at multiple peripheral sites in individual patients.
This is supported by the similarity in the in
vitro production of IgM and, in particular, IgM
rheumatoid factor production by dissociated
synovial membrane cells in the two samples
studied. Thus identification of immunopatho-
genic events in synovial membrane samples
from a single site in individual patients with RA
probably reflects a similar process at other
anatomical sites of disease.

Several studies have examined the phenotypic
characteristics of lymphocytes in the circulation
and within the synovial membrane in patients
with RA.6`0 '"'` Although in general the
proportions of CD4+ and CD8+ cells in
peripheral blood have been similar to those
found in normal subjects, some studies'4 15

have reported a significant reduction in the
percentage ofCD8+ cells which is most apparent

in patients with active disease.'4 15 As in the two
patients reported here this has not always been
accompanied by a compensatory increase in the
proportion ofCD4+ cells. 14 Immunohistological
studies of synovial membrane have highlighted
the regional predominance of CD4+ cells.fr0
We" and others20 21, however, have shown that
when dissociated synovial membrane prepara-
tions are examined this excess of CD4+ cells is
not as striking. CD4+ cells have been proposed
to promote B cell hyperactivity within the
synovial membrane.6-'0 In the synovial
membrane of patients with RA, however, it is
CD8+ cells which bear more of the morpho-
logical appearances of cell activation and which
are in closest anatomical association with
resident B cells.8 Furthermore in studies of
CD8+ cells from normal subjects22-24 and
patients with systemic lupus erythematosus25 it
has been shown that they may promote rather
than suppress B cell proliferation and auto-
antibody production. Therefore the finding of
increased proportions ofCD8+ cells in synovial
membrane compared with paired peripheral
blood samples may indicate an important role
for this lymphocyte population in the intra-
articular immune response in RA.
The differences in phenotypic characteristics

between synovial membrane and paired peri-
pheral blood samples suggest a selective
recruitment rather than a passive transfer of
immunocompetent cells into the joint lining.
Most CD4+ and CD8+ cells in synovial
membrane from patients with RA are memory
cells and express the surface antigenCDw29. 11 21
This molecule belongs to a group of conserved
adhesive receptors called integrins26 27 which
mediate cell-cell and cell-matrix interactions
and play a pivotal part in cell trafficking and
localisation. Thus the entry and subsequent
localisation of immunocompetent cells within
the joint cavity in RA is likely to be facilitated
by the expression of CDw29.
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