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Rheumatoid arthritis (RA) is a chronic inflammatory disease
characterized by a marked mononuclear cell infiltration of
synovial tissue and synovial fluid (SF). T lymphocytes pre-
dominate in these infiltrates, which contain a population of
CD4+ cells that is mostly CD45R0+ (memory T cells), a
phenotype that has shown an enhanced capacity for cellular
migration1,2.

Previous results show that T dependent B cell activation
(measured as CD23 expression)3,4 and T dependent B cell
differentiation (isotype-specific immunoglobulin produc-
tion)5,6 are particularly efficient in RA. Both phenomena are,
to some extent, mediated by the T cell–B cell activating
molecule CD40L (CD154).

CD154 is a 33 kDa glycoprotein that belongs to the
tumor necrosis factor family of proteins. It is rapidly and
transiently expressed on the surface of activated CD4+ T
cells, and has been shown to be biologically active. CD154
interacts with CD40 on B cells and delivers critical signals
promoting B cell activation (CD23 expression), differentia-
tion, and Ig class switching7-9.

The CD23 molecule, a member of the C-type animal
lectin superfamily of signal transmitting receptors, is usual-
ly absent or expressed in a small percentage of normal
peripheral blood mononuclear cells (PBMC) and is induced
mainly on B cells after their culture with interleukin 4 or by
cognate T help. CD23 is expressed in its membrane bound
form only 4 h after lymphocyte activation, with a peak of
expression at 16–24 h, being shed into the medium by pro-
teolytic cleavage as a biologically active soluble form, and
downmodulated from the cell surface at 72 h10-13. CD23 is
the low affinity receptor for IgE, and has a second ligand
(CD21) expressed by B cells, some T cells, and follicular
dendritic cells14. Reports describe a specific regulation of
this antigen in autoimmune rheumatic diseases like systemic
lupus erythematosus and RA3,4,15-17.

We wanted to characterize the mechanisms involved in
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ABSTRACT. Objective. To analyze the mechanisms involved in the characteristic hyperexpression of CD23 on
peripheral blood B cells from patients with rheumatoid arthritis (RA).
Methods. Peripheral blood mononuclear cells (PBMC) were obtained from patients with active dis-
ease and activated during 18 h with an anti-CD3 monoclonal antibody in the presence or absence of
blocking antibodies to CD154 or CD40. PBMC were further purified by rosetting and CD23 expres-
sion was assessed on B cells by flow cytometry after double staining (CD19/CD23). Lymphocytes
were also isolated from synovial fluid (SF). CD154 expression was analyzed on PB or SF CD4+ T
cells after double staining (CD4/CD154) by flow cytometry at basal conditions and after different
stimuli [anti-CD3 or phorbol myristic acetate (PMA) plus ionomycin]. Co-culture experiments
between SF and PB cells were performed to analyze the involvement of the CD40-CD154 interac-
tion on CD23 expression. CD154 and CD23 expression was also analyzed on synovial membrane by
immunohistochemical techniques. 
Results. A high proportion of activated CD23 B cells was detected in patients with RA. Blocking
experiments with both anti-CD40 and anti-CD154 Mab showed a significant reduction in the pro-
portion of PB B cells expressing CD23. Following activation with anti-CD3 Mab or PMA plus ion-
omycin, CD154 expression was mainly induced on PB CD4+ T cells. In co-culture experiments, SF
T cells were more efficient than PB T cells in inducing CD40 dependent CD23 expression on PB B
cells. In addition, CD4+ T cells from synovial membrane clearly expressed CD154.
Conclusion. Our results establish a link between CD154-CD40 pathway and CD23 expression on
PB B cells from patients with RA. T cells from the synovial microenvironment were active partici-
pants in this CD23 expression, presumably in the context of cell recirculation. (J Rheumatol
2001;28:1222–8)
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the hyperexpression of CD23 observed in PB B cells from
patients with RA.

MATERIALS AND METHODS
Patients. Patients included in our study fulfilled the American College of
Rheumatology revised criteria for RA with active disease18. Active disease
was defined by at least 3 of the 4 following criteria: morning stiffness > 45
min, erythrocyte sedimentation rate (ESR) > 28 mm/h, and presence of > 3
swollen joints or > 6 painful or tender joints upon motion. Most patients
were in the first 2 months of treatment with a second-line drug, and none
was taking more than 10 mg/day of prednisone. Healthy volunteers made
up the control group. Blood samples were collected into heparinized
syringes. Paired SF samples were obtained by aseptic aspiration when clin-
ically indicated and collected into heparinized syringes. Synovial tissue
was obtained from 9 patients while undergoing joint replacement surgery.
Informed consent was obtained from each patient enrolled in the study.

Monoclonal antibodies (Mab). The following Mab were used: anti-CD3
Mab 454, which has been used at mitogenic concentrations (1/10 super-
natant)3,4,10,12,17 and anti-CD23 Mab EBVCS2 (Dr. S. Friedman, Hospital
for Special Surgery, New York, NY, USA); anti-CD154 Mab hCD40-Hm
(fusion protein; Dr. P. Lane, Basel Institute for Immunology, Basel,
Switzerland)19; anti-CD154 TRAP-1 (Dako Corp., Denmark); anti-CD40
Mab 89 (Immunotech, Marseille, France); anti-CD45 Mab D3/9 (control
antibody) and anti-CD4 Mab OKT4 (Dr. F. Sanchez-Madrid, Hospital de
La Princesa, Madrid, Spain); phycoerythrin (PE) conjugated anti-CD23 and
anti-CD4 and fluorescein isothiocyanate (FITC) conjugated anti-CD19
(Coulter Immunology, Hialeah, FL, USA); and anti-CD20 Mab L26
(Dako).

Cell preparation and culture conditions. Mononuclear cells were isolated
by density gradient centrifugation on Ficoll-Hypaque (Pharmacia, Sweden)
and resuspended in RPMI-1640 medium (Flow Laboratories, Scotland)
supplemented with 10% fetal calf serum (Gibco BRL, Paisley, Scotland),
100 U/ml penicillin, 100 mg/ml streptomycin, and 2 mM L-glutamine.

CD23 induction assay. PBMC were cultured in 10 ml round-bottom tubes
(Soria-Greiner, Madrid, Spain) at a density of 5 × 106 cells/0.5 ml of either
RPMI-1640 medium alone, stimulated with the 454 Mab (anti-CD3, 1/10
dilution of hybridoma supernatant, saturating concentration) or with the
454 Mab in combination with different blocking antibodies (control anti-
body, anti-CD154 Mab hCD40-Hm, or anti-CD40 Mab 89) to inhibit CD23
expression. These inhibition experiments were performed in RPMI-1640
with AB serum to avoid Fc receptor contribution.

Cells were incubated 18 h at 37ºC in a 5% CO2 atmosphere. Following
extensive washing with Hanks’ solution (Gibco BRL), mononuclear cells
were further purified by rosetting for 1 h at 4ºC with neuraminidase treat-
ed sheep red blood cells (N-SRBC) as described20. The rosetting (E+) and
nonrosetting (E–) populations were then separated by Ficoll-Hypaque gra-
dient centrifugation.

When indicated, SF or PB T cells previously purified by rosetting (>
90% CD3+) were co-cultured with their paired PB E cells.

Following 18 h of culture, CD23 expression was analyzed on PB B
cells by flow cytometry. The percentage of inhibition of CD23 expression
was calculated according to the formula:

CD23 expression in the presence of 

x = 100 –          
anti-CD3 Mab and blocking antibodies × 100

CD23 expression following anti-CD3 Mab

CD154 induction assay. For stimulation of T cells, PBMC were cultured in
10 ml round-bottom tubes (Soria-Greiner) at a density of 5 × 106 cells/0.5
ml either in RPMI-1640 medium alone or stimulated with plastic coated
454 Mab (anti-CD3, 1/10 dilution of hybridoma supernatant, saturating
concentration). For stimulation with phorbol myristic acetate (PMA) and
ionomycin, PBMC were cultured in 10 ml round-bottom tubes (Soria-
Greiner) at a density of 5 × 106 cells/0.5 ml with PMA (10 ng/ml) and ion-

omycin (1 µg/ml). After 6 h incubation, cells were washed once with phos-
phate buffered saline (PBS), and CD154 expression was analyzed by flow
cytometry.

Cell staining and flow cytometry analysis. Following extensive washing in
PBS plus 1% bovine serum albumin, cells were stained for 30 min at 4ºC.

To analyze CD23 expression on B cells, the E– population was double
stained with PE conjugated anti-CD23 and FITC conjugated anti-CD19
Mab. The results were expressed as the percentage of double positive cells
for CD19 and CD23. CD154 expression was analyzed by flow cytometry
and labelling with a hCD40-Hm Mab followed by FITC conjugated goat
anti-human IgM F(ab)2 (Sigma, St. Louis, MO, USA). To measure CD154
expression on CD4+ cells, PBMC or SF cells were double stained for
CD154 and CD4. The results were expressed as the percentage of double
positive cells for CD154 and CD4.

Cells were analyzed using a flow cytometer (Epics Profile II; Coulter)
to gate the lymphocyte population. A total of 5 × 103 events were analyzed,
measuring the mean fluorescence intensity on a logarithmic scale.
Appropriate isotype matched control antibodies were used in all cases.

Immunohistochemistry. Five micrometer synovial membrane sections were
stained to reveal CD23 and CD154 expression. Double staining using an
immunoalkaline phosphatase/diaminobenzidine staining procedure
(Histostatin DSTM kit; Zymed, Burlingame, CA, USA) was used to localize
CD154 on CD4+ cells and CD23 on B cells. Briefly, sections were blocked
for 10 min in nonimmune serum (goat), followed by a 30 to 60 min incu-
bation with primary antibody 1 (anti-CD4 or anti-CD20). Sections were
then incubated for 10 min with a biotinylated goat anti-mouse IgG, which
was visualized using the avidin biotin method with streptavidin alkaline
phosphatase followed by vector blue (Fast blue). Subsequently, sections
were counterstained with a double staining enhancer and incubated 10 min
with nonimmune serum (goat), and primary antibody 2 (anti-CD154 Mab
TRAP-1 or anti-CD23 Mab EBVCS2) was added for 30 to 60 min. Primary
antibody 2 was visualized with the same avidin biotin method followed by
vector brown (diaminobenzidine). All incubations were at room tempera-
ture. Sections were washed with PBS with 0.05% Tween 20 between each
incubation. For control staining, irrelevant isotype matched antibodies were
applied. Sections were visualized using a Nikon Eclipse E400 microscope.

Statistical analysis. The normality of variables was tested with the Saphiro-
Wilk test. Data are reported either as mean ± SD or as median (quantiles
25–75) if the variables do not fit a Gaussian distribution. Normal variables
were compared using Student’s t test and non-normal variables using the
median test.

RESULTS
Analysis of basal CD23 expression. The leukocyte antigen
CD23 is expressed by B lymphocytes following activation
by a number of different stimuli. To study the differential
state of B cell activation in patients with RA, we analyzed
CD23 expression on PB B lymphocytes from patients and
controls. Cells were rosetted and CD23 expression was ana-
lyzed on the E– population at Time 0 (data not shown) and
after 18 h of culture, and no differences were observed.
Figure 1 shows the percentage of double positive cells for
CD19 and CD23. CD23 was expressed on a high proportion
of PB B cells from patients with RA when compared with
control PB B cells [20.5 (18–26.2) vs 14% (11–22.7); p =
0.04], although no difference in expression of CD23 level
was observed between RA and control PB B cells [mean flu-
orescence intensity 13 (10–21.5) vs 14 (12–18.5); p = 1].
These results indicate that elevated numbers of activated
CD23+ circulating B cells are detected in patients with RA.
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CD23 expression on PB B cells through T cell signals. To
study whether there were differences on CD23 expression
on PB B cells from patients with RA compared with PB B
cells from controls, we analyzed CD23 expression follow-
ing T cell activation. PBMC were stimulated with anti-CD3
Mab for 18 h, then cells were rosetted and CD23 expression
was analyzed on the E– population. Figure 2 shows the per-
centage of double positive cells for CD19 and CD23. The
proportion of PB B cells expressing CD23 was higher in
cells from patients with RA than in the controls (52 ± 19%
vs 33 ± 17%; p = 0.01), although no change in the level of
CD23 expression (mean fluorescence intensity 48 ± 24 vs
45 ± 22; p = 0.8) was observed comparing RA with control
PB B cells.

Mechanisms involved in PB B CD23 expression by T cell
signals in RA. To analyze the mechanisms responsible for
the increased expression of CD23 on PB B cells from
patients with RA, we investigated the role of CD40-CD154
interaction on CD23 expression. PBMC were stimulated
with an anti-CD3 Mab in combination with different block-
ing antibodies to inhibit CD23 expression. Figure 3A shows
the percentage of CD19/CD23 PB B positive cells when an
anti-CD40 blocking Mab was added to the culture (RA vs
controls: 34 ± 17% vs 31 ± 14%, p = 0.6; mean fluorescence
intensity 18 ± 10 vs 20 ± 11, p = 0.3). When an anti-CD154
blocking Mab was added (Figure 3B) the percentage of
CD19/CD23 PB B positive cells in RA vs controls was: 39

± 17% vs 28 ± 15%, p = 0.08; mean fluorescence intensity
24 (14–56) vs 28 (11–47), p = 0.7.

Figure 4 shows the percentage of inhibition of CD23
expression. CD23 expression induced by anti-CD3 in PB B
cells from patients with RA was inhibited by 35 ± 9% with
an anti-CD40 Mab and an inhibition of 25 ± 5% was reached
when an anti-CD154 Mab was used. Percentage of inhibi-
tion of CD23 in controls was 7 ± 6% and 16 ± 4% with the
anti-CD40 and anti-CD154, respectively. For anti-CD154
and anti-CD40 Mab, there was a significant difference
between cells from patients with RA vs controls: p = 0.01
and 0.0007, respectively.

CD154 expression on CD4+ T cells from RA and controls.
CD154, which is critical to regulation of humoral and cellu-
lar immune responses, is transiently expressed on the sur-
face of activated CD4+ T cells. To evaluate the role of
CD154 in RA pathogenesis, CD154 expression was investi-
gated on PB CD4+ T cells from patients with RA and con-
trols and also on SF CD4+ T cells from patients with RA.
The results are expressed as the percentage of double posi-
tive cells for CD4 and CD154. Although few CD4+ T cells
expressed CD154 in basal conditions, the proportion of
CD154+ cells was slightly higher in the SF CD4+ T cell
population (SF cells 2 ± 1%, RA PBMC 1.5 ± 0.9%, and
control PBMC 1 ± 0.8%). Control PBMC vs RA PBMC, p
= 0.5; RA PBMC vs RA SF cells, p = 0.3; control PBMC vs
RA SF cells, p = 0.05 (Figure 5, upper panel).

Figure 1. Basal CD23 expression by PB B lymphocytes from patients with
RA and controls. The nonrosetting population (E– cells) was stained with
anti-CD19 and anti-CD23 Mab and analyzed by flow cytometry. Results are
expressed as percentage of CD19 positive cells (B cells) expressing CD23.
Boxes represent the median and the 25th and 75th percentiles, and horizon-
tal bars 10th and 90th percentiles.

Figure 2. CD23 expression by PB B lymphocytes from patients with RA
and controls after T cell activation (p = 0.01). The nonrosetting population
(E– cells) was stained with anti-CD19 and anti-CD23 Mab and analyzed
by flow cytometry. Results are expressed as the percentage of CD19 posi-
tive cells (B cells) expressing CD23. Means dots and error bars are shown;
lines correspond to standard deviations.

p = 0.01
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Figure 3. Role of CD40-CD154 interaction on CD23 expression by PB B lymphocytes from patients with RA and controls after T cell activation. After cul-
ture for 18 h in the presence of saturating concentrations of anti-CD3 Mab (454 hybridoma supernatant) together with anti-CD40 Mab 89 or anti-CD154 Mab
(hCD40-Hm), PB B lymphocytes were prepared from patients with RA and controls by rosetting 5 × 106 PBMC with neuraminidase treated SRBC. The non-
rosetting population (E– cells) was stained with anti-CD19 and anti-CD23 Mab and analyzed by flow cytometry. Results are expressed as percentage of CD19
positive cells (B cells) expressing CD23 in the presence of anti-CD40 (A) or anti-CD154 (B). Means dots and error bars are shown; lines correspond to stan-
dard deviations. A: p = 0.65, B: p = 0.08.

Figure 4. Effects of blocking CD40-CD154 interaction on CD23 expres-
sion by PB B lymphocytes from patients with RA and controls after T cell
activation. After culture for 18 h in the presence of saturating concentra-
tions of anti-CD3 Mab (454 hybridoma supernatant) together with an anti-
CD40 Mab 89 or an anti-CD154 Mab (hCD40-Hm), PB B lymphocytes
were prepared from patients with RA and controls by rosetting 5 × 106

PBMC with neuraminidase treated SRBC. The nonrosetting population (E–
cells) was stained with anti-CD19 and anti-CD23 Mab and analyzed by
flow cytometry. Results are expressed as percentage of inhibition of CD23
expression (mean ± SD).

Figure 5. CD154 expression by CD4+ T lymphocytes from patients with
RA and controls. PBMC from RA patients and controls and SF lymphocytes
from RA patients were cultured for 6 h with medium (upper panel), plastic
coated anti-CD3 Mab (454 hybridoma supernatant at saturating concentra-
tions) or PMA (10 ng/ml) plus ionomycin (1 µg/ml) (lower panel). Cells
were stained with anti-CD4 and anti-CD154 Mab and analyzed by flow
cytometry. Results are expressed as percentage of CD4 positive cells
expressing CD154 (mean ± SD). *RA SF cells vs control PBMC, p = 0.05;
**RA vs control PBMC, p = 0.04; RA PBMC vs RA SF cells, p = 0.03;
***RA vs control PBMC, p = 0.02; RA PBMC vs RA SF cells, p = 0.001.

�
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To study the effects of T cell activation on CD154
expression, PBMC were stimulated with either plastic coat-
ed anti-CD3 Mab or PMA plus ionomycin. Figure 5 shows
the percentage of CD4+ cells expressing CD154. Following
activation with both stimuli, a higher proportion of double
positive cells was found in the RA PB CD4+ T cell popula-
tion (31 ± 18% for anti-CD3 and 64 ± 19% for PMA plus
ionomycin) compared with their paired RA SF CD4+ T cells
(8.5 ± 5% for anti-CD3 and 33 ± 24% for PMA plus iono-
mycin); p = 0.03 for anti-CD3 and p = 0.001 for PMA plus
ionomycin. CD154 expression in control PB CD4+ T cells
was 10 ± 2.5% for anti-CD3 and 40 ± 16% for PMA plus
ionomycin. Control PBMC vs RA PBMC, p = 0.04 for anti-
CD3 and p = 0.02 for PMA plus ionomicyn; control PBMC
vs RA SF cells, p = 0.5 for anti-CD3 and p = 0.15 for PMA
plus ionomycin.

CD154 induced expression was considerably higher on
PB CD4+ T cells from patients with RA, suggesting that the
potential to respond to different stimuli is increased in these
populations of presumably recirculating cells.

CD40-CD154 interaction is required for CD23 hyperex-
pression on PB B cells from patients with RA. CD40-
CD154 interaction is a critical step in B cell–T cell interac-
tions. CD154 is a key molecule for the transmission of
helper signals necessary for B cell activation, mainly
through the engagement of CD40 on B lymphocytes. We
therefore analyzed how CD40-CD154 interaction regulates
CD23 expression on PB B cells from patients with RA. PB
B cells were separated by rosetting into E+ and E– popula-
tions. The E– cells were cultured with their paired PB T cells
or their paired SF T cells and with medium alone as a con-
trol. The highest CD23 induction was achieved when PB B
cells were cultured with their paired SF T cells (7.4 ± 2%; p
= 0.04). When cultured with their paired PB T cells or only
with medium, CD23 induction was 2.4 ± 2% (p = 0.5) and
0.0 ± 0.5%, respectively (Figure 6).

To further analyze the role of CD40-CD154 interaction
with CD23 hyperexpression, we co-cultured the PB E– cells
with SF T cells in the presence of anti-CD40 or anti-CD154
blocking Mab. Figure 6 shows that blocking CD40-CD154
interaction substantially diminished the percentage of PB B
cells expressing CD23, returning the proportion of positive
cells to basal levels. These results indicate that cognate
mechanisms involving mainly CD40-CD154 interactions
are crucial for the induction of CD23 expression on PB B
cells from patients with RA.

Immunohistochemical analysis of synovial tissue from
patients with RA. We tried to identify CD23 and CD154 pos-
itive cells in the synovial tissue by using a double staining
method (CD4/CD154 or CD20/CD23). Using an anti-
CD154 Mab, immunohistochemical analysis showed that
CD154 was clearly expressed by almost half of the CD4+ T
cells located predominantly around blood vessels (Figure 7).
A small percentage of B cells (CD20+ cells) was present in
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Figure 6. Induction of CD23 expression by CD40-CD154 interactions.
PBMC and SF cells were separated into E+ (> 90% CD3+ T cells) and E–
populations by rosetting; 5 × 105 PB E– cells were cultured with either
medium, their paired PB T cells (5 × 105), or their paired SF T cells (5 ×
105). When indicated, PB E– cells and SF T cells were cultured in the pres-
ence of anti-CD40 or anti-CD154 Mab at saturating concentrations. After
18 h culture, cells were again rosetted and CD19 and CD23 expression was
analyzed by flow cytometry on the nonrosetting population (E– cells).
Results are expressed as percentage of CD19 positive cells (B cells)
expressing CD23 (mean ± SD of 5 independent experiments). The per-
centage of PB B CD19+/CD23+ cells was 24 ± 5% when cultured with
their paired SF T cells, 20 ± 7% cultured with their paired PB T cells, and
18 ± 9% cultured with medium alone.

Figure 7. Immunohistochemical analysis of CD154 in synovial tissues
from patients with RA. A double staining method with immunoalkaline
phosphatase/diaminobenzidine was used to visualized CD154 on CD4+
cells in synovial tissues. CD154 is expressed by almost 50% of the CD4+
cells. CD4+/CD154+ cells were mostly located around blood vessels. This
is a representative staining out of 9 performed (magnification ×40).
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these samples and they did not express CD23 (data not
shown). The results were reproducible in all samples from 9
patients with RA who underwent joint replacement surgery.

DISCUSSION
RA is characterized by a hyperexpression of CD23 on PB B
cells3,4,15,16 and direct cell to cell contact between T and B
cells is required for that hyperexpression10,12,13. In addition,
SF T cells from patients with RA are predominantly memo-
ry T cells (CD45R0/CD45RBdim), displaying a phenotype of
recent activation (CD69 expression)5,21 and an enhanced
capacity to migrate (expression of integrins)2,22. Therefore,
it is of particular interest to study the mechanisms involved
in CD23 expression on PB B cells from patients with RA,
and since the CD40-CD154 interaction is essential for B cell
activation, we investigated the involvement of the CD40-
CD154 pathway in CD23 expression on PB B cells.

Our results indicate that an elevated number of activated
CD23+ circulating B cells are detected in patients with RA.
Blocking experiments with both anti-CD40 and anti-CD154
Mab show a significant reduction in the proportion of PB B
cells expressing CD23. Interestingly, anti-CD40 Mab
always reduce to a greater extent the percentage of cells
expressing CD23 than the anti-CD154 Mab. This diver-
gence could be accounted for by the fact that CD40 is gen-
erally constitutively expressed on B cells, and only low lev-
els of CD154 by either PB or SF T cells from patients with
RA are observed before activation. It is possible that upon
activation, the intracellular CD154 store within the CD4+
memory T cells6 provides a rapid pool of CD154 for cell
surface expression that is difficult to block, and it is more
feasible to block CD40 expression.

Basal CD154 expression on CD4+ T cells was scarce but
always higher on SF T cells. Further, SF T cells showed
enhanced CD154/CD40 mediated capacity to interact with
and activate PB B cells. These results indicate that even this
low level of CD154 expression by SF CD4+ T cells could be
physiologically relevant, and may be responsible for the
prestimulated phenotype shown by PB B cells in RA23. In
addition, following activation with anti-CD3 Mab or PMA
plus ionomycin, a clearly lower CD154 expression is
observed on RA SF CD4+ T cells compared with PB CD4+
T cells. Different laboratories have shown that SF T cells, in
contrast to PB T cells from patients with RA, react poorly to
stimuli, perhaps in relation to the special synovial microen-
vironment to which SF T cells are subjected24,25. The vigor-
ous PB T cell response to stimuli could be accounted for by
the fact that T cells are continuously recirculating between
synovial and extrasynovial compartments26, and when T
cells leave the synovial microenvironment, they could react
vigorously in relation to their memory phenotype2,5,21,22,27.
This physiologically relevant expression of CD154 could
not only activate B cells but also rescue potential self-reac-
tive B cells from apoptosis28. This hypothesis is supported

by the fact that synovial membrane staining showed CD154
expression on CD4+ T cells, but no CD23 expression on B
cells. In addition, we have previously shown that SF B cells,
as well as synovial membrane B cells, from patients with
RA are scarce and CD23 expression on SF B cells is very
low3. In other words, synovial, recirculating T cells from
patients with RA seemed to play a predominantly systemic
role in relation to the characteristic CD23 hyperexpression
on PB B cells.

We have shown that T cells, mostly from the synovial
microenvironment, trigger a signal to B cells that is mainly
contact dependent/CD40 dependent. We have clearly
demonstrated that both T cell and B cell collaboration is
essential for B lymphocyte activation in RA, and that SF T
cells are particularly efficient in the induction of
CD154/CD40 dependent CD23 expression on PB B cells
from patients with RA. Since Mab to CD154 and CD23
have been successfully used in the treatment of collagen
induced arthritis, the murine model of RA29,30, a complete
understanding of the different steps involved in the regula-
tion of CD154 and CD23 in RA could indicate new thera-
peutic approaches to this disease.
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