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Lymphocytes bearing Fcy receptors in rheumatoid
arthritis. II. Phenotypic characterisation of
mononuclear cells forming Facb rosettes in RA
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SUMMARY We have previously reported an increased proportion of Facb-rosette forming cells in
the peripheral blood of patients with rheumatoid arthritis in comparison with healthy controls.
The present study investigates the surface phenotype of these cells by means of monoclonal
antibodies and a variety of rosetting and lymphocyte fractionation techniques. Facb-R+ cells
were found to lack surface markers characteristic of T and B lymphocytes. Studies with
monoclonal reagents showed a positive reaction with OKIal, OKM1, and another monocyte-
specific antibody. Facb-R+ cells were recognised by anti-HLA-DR reagents but did not bind the
monoclonal antibody 17.15 that recognises a determinant on HLA-DR antigens expressed by
lymphocytes but not monocytes. These results show that Facb-R' cells share certain surface
characteristics with monocytes, though they are not phagocytic. These observations are

consistent with an accessory role for Facb-R+ cells in the immune response.
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Receptors which bind the Fc portion of IgG (FcyR)
have been demonstrated on the surface of many
peripheral blood leucocytes including T
lymphocytes,' B cells,2 null cells,?6 monocytes,7
and neutrophils.8 These receptors play significant
roles in chronic inflammation, since they are associ-
ated with phagocytosis of IgG aggregates8 and
antibody-dependent cellular cytotoxicity9 and have
also been implicated in the regulation of humoral
immunity mediated by specific antibody.102 These
observations have led to the investigation of FcyR
expression on mononuclear cells from patients with
a variety of autoimmune diseases.

Several authors have reported an increased pro-
portion of peripheral blood mononuclear cells
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(PBMNC) exhibiting FcyR in patients with rheuma-
toid arthritis (RA) compared with healthy
controls.'136 These authors did not identify the
subpopulation bearing the FcyR, although Sharpin
and coworkers'7 have recently suggested that this
increased expression is due to an increase in Ty
cells. Other authors have failed to demonstrate any
increase in FcyR expression on rheumatoid mono-
nuclear cells18 or rheumatoid 3rd population (L)
lymphocytes.19 20 In our laboratory mononuclear
cells bearing a receptor capable of binding the Cy2
region of IgG have been detected in peripheral
blood by a novel rosette assay employing calf red
blood cells (CRBC) sensitised with the Facb frag-
ment of rabbit IgG anti-CRBC.2' It has been shown
that Facb-R' cells form an increased proportion of
PBMNC from patients with RA compared with
healthy control subjects and patients with osteoar-
thritis (OA) or ankylosing spondylitis (AS). In this
report a number of techniques have been utilised to
investigate the surface characteristics of the Facb
rosette forming cells in rheumatoid patients.
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Lymphocytes bearing Fcy receptors in RA. II. 3

Materials and methods

Heparinised venous blood was obtained from pa-
tients with classical or definite active RA receiving
only non-steroidal anti-inflammatory therapy and
from a group of healthy hospital personnel, age and
sex matched where possible.

CELL SEPARATION
Peripheral blood mononuclear cells were obtained
by density flotation on Ficoll-Paque (Pharmacia) as
described by B0yum.22 Enriched cell populations
were prepared by a variety of rosette techniques and
by affinity chromatography.

ROSETTE TECHNIQUES
For all rosette assays approximately 200 PBMNC
were counted, with cells surrounded by three or
more erythrocytes being scored as positive. Rosette-
positive or negative (depleted) populations were
separated on Ficoll-Paque and the rosette-positive
cells were treated with 0 83% w/v ammonium
chloride to lyse the red cells. Effective fractionation
of the cell subpopulations was confirmed by reroset-
ting.
EA and Facb rosettes. FcyR+ cells were prepared

as previously described.2' Briefly, PBMNC were
incubated for 60 min at 4°C with complexes com-
posed of a 1% v/v suspension of CRBC sensitised
with intact rabbit IgG anti-CRBC or its Facb
fragment at optimal concentrations.
E rosettes. For E rosette formation sheep erythro-

cytes were treated with 2-aminoethylisothiouronium
bromide (AET) as described by Kaplan and Clark.23
C3 rosettes. Human group 0 rhesus negative

erythrocytes coated with the third component of
complement were prepared by incubation of hepari-
nised venous blood at 37°C in a low ionic strength
buffer.24 25 These erythrocytes were then washed
extensively, adjusted to a 1% v/v suspension, and
used to form C3-rosettes by similar methodology to
that outlined above for FcyR+ cells.

Anti-light chain rosettes. Calf erythrocytes, conju-
gated either to normal sheep IgG or to sheep IgG
anti-human light chain by means of chromic
chloride," were kindly provided by Dr A. Jehanli
(Department of Biochemistry, University of Bath).
A 1% v/v suspension of these erythrocytes was used
to form rosettes with PBMNC as outlined above.
The percentage anti-light chain rosette-forming cells
was corrected for any rosettes formed with the
normal sheep IgG-coated erythrocytes.

AFFINITY CHROMATOGRAPHY ON HELIX
POMATIA LECTIN-SEPHAROSE 6MB
Human T cells have been shown to possess a

receptor which is exposed after neuraminidase
treatment and which binds a lectin isolated from
Helix pomatia-the vineyard snail.27 PBMNC were
incubated with neuraminidase, resuspended in phos-
phate buffered saline (PBS) containing 0-2% w/v
human serum albumin (HSA) and 0 02% w/v
sodium azide, and were fractionated by passage
down a column of Helix pomatia lectin-Sepharose
6MB (Pharmacia).28
Adherent cells were eluted from the column in

two stages with 0-1 mg.ml-1 and 10 mg.ml-1
N-acetyl-D-galactosamine in PBS-HSA-azide. The
initial PBMNC, the neuraminidase-treated cells,
and the three fractions obtained from the column
were assayed for percentage E+ and Facb-R' cells.

FLOW CYTOMETRY ANALYSIS
Facb-R+ cells were obtained by positive selection
from PBMNC preparations using rosette formation
and centrifugation through Ficoll-Paque. Rosetted
cells were washed three times with PBS, incubated
at 4°C for five minutes with 0-83% w/v ammonium
chloride, and washed a further three times with
PBS. The final wash was performed with ice-cold
PBS containing 0-2% w/v sodium azide and 0-5%
w/v bovine serum albumin (PBSA). The cells were
then reacted for 30 minutes on ice with an optimal
dilution of either OKT3, OKM1, OKIal (Ortho
Diagnostics),29 3 or mouse antihuman immunoglo-
bulin (Becton Dickinson), washed and incubated for
a similar period with fluorescein isothiocyanate-
conjugated rabbit antimouse immunoglobulin
(FITC-RaMIg). The cells were finally washed five
times with PBSA before analysis on a fluorescence-
activated cell sorter (Ortho Model 2103).

Statistical analysis. Paired data were compared by
Student's t test.

Results

ROSETTE ASSAYS
Mononuclear cells were depleted of different sub-
populations (Facb-R', E+, sIg+) by rosette forma-
tion and centrifugation through Ficoll-Paque, and
the cells remaining above the density medium were
analysed. The results are summarised in Table 1. E
rosette depletion resulted in the concentration of
Facb-R+ cells in the E- fraction. Similarly, deple-
tion of surface Ig+ cells by rosette formation with
anti-light chain-coated erythrocytes did not remove
the Facb-R+ cells. Removal of the Facb-R+ cells
themselves resulted in an increased proportion of
C3-R+ in the depleted population. Depletion of
C3-R+ cells by rosetting was found to be impossible
owing to the fragility of the rosettes formed.
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4 Winrow, Eales, Hall, Goulding, Hunneyball

Table 1 Surface marker anicalyysis of rheumatoid Facb-R+
cells by means of rosette ossavs

LErperinent nI °/, Rosettes (neatn ± SI))

Each1v E CI Anti-light
chain

PBMNC 4 8+± 6+3
Fach-R depleted 4 3±1 13±6
PBMNC 6 5+4 62+±9
E depleted 6 17±9 6+2
PBMNC 4 6+4 9+6
Anti-light chain

dcpleted 4 7±+6 1±1

Peripheral blood mononuciclr ccll preparations were depleted of
eithcr Fach-R+, E+, or sig (light chain)' cclls by ccntrifugation of
the rclcsant rosettcs through Ficoll-Paquc. The resulting intcrface
populiations werc analyscd for- the prcsencc of Facb-R Et.
C3-R' and slg (light chain)' cclls.

FRACTIONATION OF PBMNC ON HELIX POMATIA
LECTIN-SEPAHAROSE 6MB
Neuraminidase-treated PBMNC from both rheuma-
toid and control subjects were fractionated on an

affinity column of Helix pomatia lectin-Sepharose
6MB beads with elution of the bound cells with
two concentrations of N-acetyl-D-galactosamine
(NAcGal). The results given in Fig. 1 are pooled

J40

201

O-

EA rosettes

from both RA and control PBMNC, as there was no
apparent difference in the fractionation of the two
groups. E+ cells were significantly decreased in the
unbound fraction compared with untreated PBMNC
(p<0-001), whereas Facb-R' cells were enriched
(p<0-001). The cells eluted with the higher concen-
tration of NAcGal were enriched for E' lympho-
cytes (p<005) but significantly depleted of Fach-
R+ cells (p<001).

BINDING OF MONOCLONAI. ANTIBOI)ES
Fluorescence activated cell sorter (FACS) analysis
of Facb-R' cells was carried out following incuba-
tion with a variety of monoclonal reagents. Results
from these experiments, given in Table 2, show a
lack of reaction between Facb-R+ cells and OKT3
or anti-Ig, but considerable binding of OKM1 and,
to a lesser extent, OKIal. Rosette assays for
Facb-R+ cells, E+ cells, and sIg+ cells were carried
out in parallel (Table 2). Only 52% of the isolated
Facb-R' cells were able to re-form Facb rosettes,
perhaps because of modulation of their Fc recep-
tors. This was similar to the proportion of cells
binding OKM1. In contrast, only small numbers of
cells formed E rosettes or expressed surface im-
munoglobulins. Owing to the lack of a dual laser
FACS system it was impossible in these experiments

Fig. 1 Fractionation ofperipheral
blood motnoniuclear- cells oni fHelix
pomatia lectin-Sepharose 6MB.
PBMNC were treated withl
neuraminidase, resuspended in
PBS-HSA-azide, and applied to a
column of Helix pomatia lectin-
Sepharose 6MB. Non-adherent
cells were washed through in PBS-
HSA-azide and bound cells were
eluted in two stages with N-acetyl-
D-galactosamine (NAcGal) at 0 I
mg. ml- and I 0 mg. ml' in PBS-
HSA-azide. Cellfractions were
washed in PBS-HSA-azide and
assessedfor E+, FcyR ', and
Facb-R' cells by rosette
formation.

Results are expressed as mean
percentage rosetteformation ± I
SD (n=6). Columns A-E represent

,{1&lthe following: (A) unfractionated
PBMNC; (B) neuraminidase-
treated PBMNC; (C) cells not
bound to column; (D) cells eluted
with 01 mg.ml' NAcGal in PBS-

A ; B C ®B) E] HSA-azide; (E) cells eluted with
JI -0 mg.mt' NAcGal in PBS-

Facb rosettes HSA-azide.E rosettes
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Lymphocytes bearing Fcy receptors in RA. I. 5

Table 2 Surface marker analvsis of rheumatoid Facb-R cells b!y means of FACS

% positive cells OKIal
OKM1

48+9 21±8

sig

6±2

% rosettes
Facb

52+6

E % positive cells
slg*

4+ 1 7+3

*Detected by direct immunofluorescence.
Aliquots of cells were treated with the recommended dilutions of the monoclonal reagents OKT3, OKMI. and OKIal. and nmouse
antihuman Ig and werc then labelled by the addition of FITC-conjugated rabbit antimouse ig. The cells were sublsequently analysed lusing a

FACS (Ortho). Further aliquots of the same Fact7-R populations were analvsed for percent wc Facb-R. E-. nd sIg+ cells Rcsults "-e
expressed as the mean + I SD of data from five rheumatoid p:tients.

Table 3 Interaction ofFacb-R' cells with monoclonal
antibodies

positive Facb-R' cells

Antimonocyte (BRL)
Antibody 7-2 3'
(DR framework)

Antibody 17 153'
(DR lymphocyte specific)

85+ 7

84+11

21± 8

PBMNC were allowed to form Facb rosettes, then incubated with
optimal diluitions of the above reagents followed by FITC-
conjugated antimouse Ig. Cells were then analysed with a Leitz
SM-Lux microscope with epifluorescence. Results are expressed as
the mean + 1 SD of data from five rheumatoid patients (all
H4LA-DR4+).

to determine whether or not the same cells formed
Facb rosettes and bound OKM1 and OKIal. Evi-
dence for this was obtained in further studies carried
out by incubating Facb rosettes with an optimal
dilution of monoclonal reagents antimonocyte
(Bethesda Research Laboratories, Cambridge),
antibody 7 2, and antibody 17 15.31 Antibody 7-2
binds an HLA-DR framework determinant present
on both lymphocytes and monocytes, but antibody
1715 reacts with a determinant expressed only on
lymphocytes bearing certain HLA-DR haplotypes,
including DR4.31 PBMNC from five rheumatoid
patients known to be HLA-DR4+ were incubated
with these reagents and subsequently with fluores-
ceinated antimouse Ig (Table 3). The results indi-
cate that Facb-R+ cells are recognised by the anti
monocyte reagent and by the anti-HLA-DR
framework antibody 7 2, but not by the lymphocyte
DR-specific reagent 1715.

Discussion

A considerable body of literature has accumulated
in recent years describing altered lymphocyte sub-
populations in rheumatoid blood and synovial speci-
mens compared with samples from healthy
subjects.32 Various authors have demonstrated in-

creased expression of FcyR on rheumatoid
PBMNCT,L; P6 a finding that has been attributed by
Sharpin and coworkers to the Ty subset.t 7 The
subpopulation of FcyR+ cells that express receptors
for Facb is also found in greater numbers in

rheumatoid patients than in control groups.

However, the data in this report show clearly that
these cells are not T lymphocytes. Thus Facb-R+
cells do not form E rosettes with AET-treated sheep
erythrocytes, do not bind OKT3, and do not express

receptors for Helix pomatia lectin. Other experi-

ments have shown that this cell population lacks
surface membrane immunoglobulin (slg) and recep-

tors for C3. The lack of slg was demonstrated not
only by direct immitnofluorescence but also by
FACS analysis and by anti-light chain rosette
formation, a technique very similar to the sensitive
DARR method used by Haegert3- to identify low
levels of slg on some 'null cells'. These negative data
suggest that Facb receptors are expressed on a

subpopulation of non-T, non-B mononuclear
cells.> The results presented above were obtained with
rheumatoid PBMNC, since the increased number
of Facb-R+ cells in these patients2' allow more

clear-cut analysis of the data obtained. However,
the experiments have also been carried out with
healthy control Facb-R' cells, and all the results
indicate that these cells have the same surface
marker characteristics in health and rheumatoid
disease.

In contrast to the negative findings with T and B
cell markers, positive staining of Facb-R+ cells has
been observed with monoclonal antibodies directed
against HLA-DR and monocyte surface antigens.
Facb-R' cells are not mature monocytes, since

previous experiments have shown that they neither
phagocytose carbonyl iron nor stain for non-specific
esterase.2' However, clear-cut evidence for the
monocyte-associated lineage of Facb-R' cells has
been obtained with the monoclonal reagents 7-2 and
17 15.3' Facb-R+ cells bind antibody 7-2, thus
confirming expression of HLA-DR antigens, but
fail to react significantly with the lymphocyte-

OKT3

4+2
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6 Winrow, Eales, Hall, Goulding, Hunneyball

specific antibody 17-15. The overall pattern of
surface phenotype observed for Facb-R+ cells is
similar to that described for L cells, that is, non-T,
non-B cells4 that react with monocyte-related mar-
kers and express variable amounts of HLA-DR
antigens.12 34-36 In contrast to Facb-KR cells,
however, L cells are considered to be lymphocytes,4
do not react with the BRL antimonocyte reagent,12
and appear to express HLA-DR antigens or mono-
cyte markers but rarely both.34 This lack of com-
plete identity between Facb-R' cells and the L cell
population may be responsible for the different
observations of these cells in rheumatoid peripheral
blood, where Facb-R+ cells are increased2' but L
cells are not.20
The expression of class II MHC (HLA-DR)

antigens on Facb-R' cells and the monocyte-
associated lineage of these cells both suggest that
they might function as accessory cells in an immune
response.37 This possibility is also supported by the
morphology of Facb-R+ cells revealed by trans-
mission electron microscopy. This shows similarities
to known accessory cells such as dendritic cells and
Langerhans cells isolated from various tissues
(paper in preparation). Experiments in mice suggest
that Facb-R' cells play a role in the antibody-
mediated suppression of immunoglobulin
synthesis.38 Further results obtained with human
cells37 agree with the above observations of both
positive and negative effects on antibody production
and support the hypothesis that Facb-R' cells may
be involved in immune regulation in vivo.

We thank Professor J A Hansen, University of Washington,
Seattle, USA, for a generous gift of the monoclonal reagents 7-2
and 17-15. This project was supported by a grant from the Arthritis
and Rheumatism Council for Research, and by the Science and
Engineering Research Council with the award of a CASE
studentship to L.J.E.

References
1 Ferrarini M, Moretta L, Abrile R, Durante M L. Receptors for
IgG molecules on human lymphocytes forming spontaneous
rosettes with sheep red blood cells. Eur J Immunol 1975; 5:
70-2.

2 Dickler H B, Kunkel H G. Interaction of aggregated y -globulin
with B lymphocytes. J Exp Med 1972; 136: 191-6.

3 Fr0land S S, Wisl0ff F, Michaelsen T E. Human lymphocytes
with receptors for IgG. A population of cells distinct from T-
and B- lymphocytes. Int Arch Allergy Appl Immunol 1974; 47:
124-38.

4 Horwitz D A, Lobo P I. Characterisation of two populations of
human lymphocytes bearing_ easily detectable surface
immunoglobulin. J Clin Invest 1975; 56: 1464-72.

5 Dickler H B. Lymphocyte receptors for immunoglobulin. Adv
Immunol 1976; 24: 167-214.

6 Pang G, Wilson J D. Different rosette assays for detecting Fc
receptor-bearing lymphocytes measure different subpopu-
lations. Immunology 1978; 35: 407-14.

7 Huber H, Fudenberg H H. Receptor sites on human monocytes
for IgG. Int Arch Allergy Appl Immunol 1968; 34: 18-31.

8 Messner R P, Jelinek J. Receptors for human y G globulin on
human neutrophils. J Clin Invest 1970; 49: 2165-71.

9 Perlmann P, Perlmann H, Wigzell H. Lymphocyte mediated
cytotoxicity in vitro. Induction and inhibition by humoral
antibody and nature of effector cells. Transplant Rev 1972; 13:
91-1 14.

10 Oberbarnscheidt J, Kolsch E. Direct blockade of antigen-
reactive B lymphocytes by immune complexes. An off signal for
precursors of IgM-producing cells provided by the linkage of
antigen and Fc receptors. Immunology 1978; 35: 151-7.

11 Carvalho E M, Davis J S, Horwitz D A. Conditions required for
Fc-dependent immune complex enhancement of antigen-
specific lymphocyte blastogenesis. J Immunol 1980; 124: 565-
70.

12 Lobo P I. Characterisation of a non-T non-B human
lymphocyte (L cell) with use of monoclonal antibodies. Its
regulatory role in B lymphocyte function. J Clin Invest 1981; 68:
431-8.

13 Bach J-F, Delrieu F, Delbarre F. The rheumatoid rosette. A
diagnostic test unifying seropositive and seronegative
rheumatoid arthritis. Am J Med 1970; 49: 213-22.

14 Sharpin R K C, Wilson J D. Increased EA-rosette formation by
lymphocytes from patients with rheumatoid arthritis. Clin Exp
Immunol 1977; 29: 205-12.

15 Wooley P H, Panayi G S. Studies on lymphocytes in
rheumatoid arthritis I. Uptake of '251-heat aggregated human
IgG by Fc receptor-bearing lymphocytes. Ann Rheum Dis 1978;
37: 343-6.

16 Sharpin R K C, Wilson J D. Fc receptors on lymphocytes from
the blood of rheumatoid arthritis patients and normal controls:
a comparison of four Fc receptor assays. Clin Exp Immunol
1981; 45: 532-7.

17 Sharpin R K C, Simmons M H, Wilson J D. Ty cells in
peripheral blood lymphocytes from patients with rheumatoid
arthritis. Clin Exp Immunol 1981; 45: 538-43.

18 Burmester G R, Kalden J R, Peter H H, Schedel I, Beck P,
Wittenborg A. Immunological and functional characteristics of
peripheral blood and synovial fluid lymphocytes from patients
with rheumatoid arthritis. Scand J Immunol 1978; 7: 405-17.

19 Fr0land S S, Natvig J B, Wisl0ff F. Lymphocyte subpopulations
in rheumatoid arthritis. Rheumatology 1975; 6: 231-41.

20 Horwitz D A, Juul-Nielsen K. Human blood L lymphocytes in
patients with active systemic lupus erythematosus, rheumatoid
arthritis and scleroderma: a comparison with T and B cells. Clin
Exp Immunol 1977; 30: 370-8.

21 Hall N D, Winrow V R, Bacon P A. Lymphocytes bearing Fcy
receptors in rheumatoid arthritis I. An increased subpopulation
of cells in rheumatoid arthritis detected with Facb rosettes. Ann
Rheum Dis 1980; 39: 554-8.

22 B0yum A. A one stage procedure for isolation of granulocytes
and lymphocytes from human blood. Scand J Clin Lab Invest
1968; 21: (suppl 97): 77-89.

23 Kaplan M E, Clark C. An improved rosetting assay for
detection of human T lymphocytes. J Immunol Methods 1974;
5: 131-5.

24 Stratton F, Rawlinson V I. Preparation of test cells for the
antiglobulin test. J Clin Pathol 1974; 27: 359-67.

25 Freedman J, Mollison P L. Preparation of red cells coated with
C4 and C3 subcomponents and production of anti C4d and anti
C3d. Vox Sang 1976; 31: 241-57.

26 Ling N R, Bishop S, Jefferis R. Use of antibody-coated red cells
for the sensitive detection of antigen and in rosette tests for cells
bearing surface immunoglobulins. J Immunol Methods 1977;
15: 279-89.

27 Hammarstr0m S, Hellstr0m U, Perlmann P, Dillner M L. A
new surface marker on T lymphocytes of human peripheral
blood. J Exp Med 1973; 138: 1270-5.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.44.1.2 on 1 January 1985. D
ow

nloaded from
 

http://ard.bmj.com/


Lymphocytes bearing Fcy receptors in RA. 1!. 7

28 Hellstr0m U, Hammarstr0m S, Dillner M L, Perlmann H,
Perlmann P. Fractionation of human blood lymphocytes on
Helix Poinatia. A haemagglutinin coupled to Sepharose beads.
Scand J Immuinol 1976; 5 (suppl 5): 45-55.

29 Breard J, Reinherz E L, Kung P C, Goldstein G, Schlossman
S F. A monoclonal antibody reactive with human peripheral
blood monocytes. J Immnunol 1980; 124: 1943-8.

30 Reinherz E L, Schlossman S F. The differentiation and function
of human T lymphocytes. Cell 1980; 19: 821-7.

31 Torok-Storb B, Nepom G T, Nepom B S, Hansen J A.
HLA-DR antigens on lymphoid cells differ from those on
myeloid cells. Nature 1983; 305: 541-3.

32 Hall N D, Bacon P A. Lymphocyte subpopulations and their
role in the rheumatic diseases. In: Dick W C, ed. Immunolog-
ical aspects of rheumatology. Lancaster: MTP Press, 1981: 1-27.

33 Haegert D G. Demonstration of surface membrane immuno-
globulin on L lymphocytes by the mixed antiglobulin rosetting
reaction (MARR) and by the direct antiglobulin rosetting
reaction (DARR). Immuniology 1979; 38: 459-65.

34 Horwitz D A, Niaudet P, Greaves M F, Dorling J, Deteix P.
Surface markers and electron microscopy of human blood L
cells: a comparison with T and B lymphocytes. J itnmuniol 1978;
121: 678-84.

35 Niaudet P, Greaves M, Horwitz D. Phenotypes of 'null'
lymphoid cells in human blood. Scand J Immunol 1979; 9:
387-93.

36 Kay H D, Horwitz D A. Evidence of reactivity with hybridoma
antibodies for a probable myeloid origin of peripheral blood
cells active in natural cytotoxicity and antibody-dependent
cell-mediated cytotoxicity. J Clin Itivest 1980; 66: 847-51.

37 Eales L-J, Goulding N J, Hall N D, Winrow V R, Hunneyball
I M. Lymphocytes bearing Fcy receptors in rheumatoid
arthritis. Ill. Immunoregulatory function associated with Facb
rosette-forming cells. Ann Rheum Dis 1985; 44: 8-12.

38 Eales L-J, Hall N D, Hunneyball I M. Facb rosette-forming
cells in mice: studies on their functional significance. Ihnmu-
tIology 1984; 52: 17-24.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.44.1.2 on 1 January 1985. D
ow

nloaded from
 

http://ard.bmj.com/

