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SUMMARY

The low-affinity receptor for IgE (CD23) as well as the soluble IgE-binding factors (IgE-BF, sCD23)
are important factors in IgE antibody regulation. The CD23 expression and the concomitant release
of CD23 were analysed from the lymphoblastoid B-cell line RPMI-8866 and from peripheral blood
lymphocytes (PBL) of healthy volunteers as well as atopic patients. CD23 expression and sCD23
release of RPMI-8866 cells were dependent on the stage ofculture. While CD23 expression decreased
with increasing time ofculture (Day 1-3), the sCD23 release was enhanced during the culture period.
Cytokines such as IL-4, IL-2, TNFa and IFN-y exerted various effects on the target cells depending
on the culture period. CD23 expression on normal lymphocytes was lower compared with the
expression on atopic cells. Lymphokines (IL-2, IL-4) as well as mitogens (PHA, Con A) enhanced
CD23 expression and IgE-BF (sCD23) release. The degree of enhancement was always higher with
atopic cells compared with the results obtained with cells of normal donors.

INTRODUCTION

The low-affinity receptor for IgE (FCeRII), which has been
shown to be identical with the B-cell marker CD23 (Yukawa et
al., 1987; Bonnefoy et al., 1987) and the BLAST-2 antigen
(Thorley-Lawson, 1985) and its soluble fragments, the IgE-
binding factors (IgE-BF; sCD23), play an important role in the
regulation of IgE synthesis. CD23 was described as an early B-
cell marker (Kikutani et al., 1986a) and the soluble CD23 has
been shown to possess autocrine growth activity (Gordon et al.,
1986).

Furthermore, CD23 has been implicated in a variety of
functions (Gordon & Guy, 1987; Konig et al., 1985; Geha,
1984). In addition to B lymphocytes, CD23 has been detected on
human T lymphocytes (Prinz et al., 1987; Thompson et al., 1983;
Kanowith-Klein & Saxon, 1986; Deguchi et al., 1983), macro-
phages (Sarfati et al., 1986), eosinophils (Capron et al., 1981)
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and platelets (Joseph et al., 1986). The expression of CD23 is
enhanced in the presence of IL-4 (Gordon et al., 1986; Defrance
et al., 1987) as well as on the surface of EBV-transformed cells
(Thorley-Lawson, 1985). Recently, the CD23 molecule has been
characterized by cloning and sequence techniques (Kikutani et
al., 1986b; Liidin et al., 1987; Ikuta et al., 1987).

It has been suggested that the soluble fragments of CD23
(IgE-BF) are important factors for the IgE regulation in rodents
(Ishizaka, 1985) as well as in the human system (Geha, 1984;
Konig et al., 1985). Several groups have described IgE-BF
derived fromT cells after stimulation with IgE (Kanowith-Klein
& Saxon, 1986; Deguchi et al., 1983; Huff & Ishizaka, 1984;
Young, Leung & Geha, 1984; Ishizaka & Sandberg, 1981). IgE-
BFs have also been identified within the supernatants of T-cell
lines (Huff & Ishizaka, 1984), of FceRII-bearing peripheral B
cells (Gonzales-Molina & Spiegelberg, 1977) and of the lym-
phoblastoid B-cell line RPMI-8866 (Jensen, Sand & Spiegel-
berg, 1984; Sarfati et al., 1984a, b, c). The supernatant ofT cells
contains IgE-BF with aMW of 25,000-30,000 and 15,000 (Huff
& Ishizaka, 1984), whereas within the B-cell supernatants
factors with 20,000-25,000 and 45,000 MW were detected
(Ikuta et al., 1987). Sarfati et al. (1984b) described two IgE-BFs
with molecular sizes in the range of 15,000 MW and 30,000-
40,000 MW within the RPMI-8866 supernatant. Furthermore,
IgE-BFs with MW of 60,000 and 15,000 were detected within
the plasma of patients with a hyper-IgE syndrome (Leung et al.,
1986; Sarfati et al., 1986). Recently, IgE-BFs with 25,000 and
45,000 MW were analysed within the sera of normal donors
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whereas sera of patients with atopic dermatitis contained a
60,000 MW component (Bujanowski-Weber et al., 1988). These
data suggest that IgE-BFs (sCD23) from different sources as
well as different molecular weights might also exert different
functions. Quite recently the role of cytokines (IL-2, IL-4,
IFN-y) with regard to CD23 expression and IgE synthesis has
been described. IL-4 was shown to enhance the CD23 ex-
pression on human B lymphocytes (Defrance et al., 1987). In the
presence of high amounts of IL-4 (10,000 U/ml) the IgE
production of LPS-stimulated B cells (Snapper, Finkelman &
Paul, 1988) was enhanced while IL-4 alone did not modulate the
IgE secretion (Splawski, Jelinek & Lipsky, 1988). IFN-y was
shown to suppress the effect of IL-4 (Snapper et al., 1988;
Romagnani et al., 1988) and IFN-oc suppressed the release of
IgE-BFs (sCD23) (Delespesse et al., 1988). These data support
the role of lymphokines with regard to IgE regulation. The
purpose of our study was to compare CD23 expression with
IgE-BF release from unstimulated and lymphokine-treated
lymphoblastoid RPMI-8866 cells and peripheral blood lympho-
cytes (PBL) of healthy volunteers as well as of patients with
atopic diseases.

MATERIALS AND METHODS

Preparation and culture conditions of human PBL and RPMI-
8866 cells
RPMI-8866 cells (generous gift of Dr G. Delespesse, University
of Montreal, Canada) were cultured in RPMI- 1640 (Biochrom,
Munich) medium supplemented with 10% fetal calf serum

(FCS) as well as penicillin and streptomycin (Sigma, Munich).
The cells were grown up to a density of 1-2 x 106 cells per ml and
collected by centrifugation. Subsequently, the cells were washed
three times with medium and a concentration of 1 x 107 cells/ml
was adjusted for the receptor assay.

Human PBL were prepared from heparinized blood of
healthy volunteers (clinically non-atopic; negative by skin test)
or atopic patients (baker's asthma, pollinosis, house dust mite;
characterized by skin test, histamine release and RAST) by
centrifugation on a Ficoll-Metrizoate gradient (Boyum, 1976).
For the receptor assay, PBL cell suspensions (5 ml) of 1 x 106
cells/ml were cultured up to 7 days in RPMI-1640 (supple-
mented with 10% FCS). After incubation the cells were collected
by centrifugation and resuspended in 500 p1 ofmedium. This cell
suspension was used to perform the receptor assay. Each
experiment was performed at least three times. The superna-
tants of the cells were stored at - 20°.

Interleukins
Recombinant human IL-4, IFN-y and TNFa were obtained
from Genzyme (Munich). Recombinant human IL-2 was

obtained from Boehringer (Mannheim). Interleukins were used
in the cell culture as indicated for each experiment.

Radiolabelling
Antibodies (anti-IgE; mAb 135) at a concentration of 100 pg
were labelled with '25-Iodine (37 MBq; Amersham, Braunsch-
weig) by the chloramine T method (Klinman & Taylor, 1969).
The specific activity ranged from 5000 to 10,000 c.p.m./ng
antibody.

Detection of the low-affinity receptorfor IgE (FceRII, CD23)
The FceRII was detected with the monoclonal antibody mAb
135 (generous gift from Dr G. Delespesse, University of
Montreal, Canada). Aliquots of 100 pl of the cell suspension
were incubated for 60 min with radiolabelled mAb 135 (400,000
c.p.m. = 14 8 kBq per tube). After incubation the suspension
was applied onto a FCS layer (minitubes; Greiner, Niirtingen,
No. 100101). Cell-bound and unbound radioactivity were
separated by centrifugation. The amount of unspecifically
bound radioactivity attached to the tubes was lower than 0-5%
of the total activity. Each sample was determined in at least
triplicate. Only data with SD below 10% were used. If not
indicated otherwise, the ratio of cell-bound radioactivity was
calculated as the percentage of binding in relation to the total
activity per I x 106 cells.

Scatchard-plot analysis (Rosenthal, 1967) of CD23 on the
surface of RPMI-8866 cells was performed with samples
containing I x 106 cells. Usually, five concentrations of the mAb
135, between 5 x 104 and 15 x 106 c.p.m./sample were used.
Each sample was determined in triplicate. The amount of
binding sites was calculated by linear regression.

Radioimmunoassay for IgE-BF and IgE
The RIA for IgE-BF (sCD23) with the mAb specific for FcERII
(generous gift from Dr G. Delespesse, University of Montreal,
Canada) cross-reacting with IgE-BF was performed as has been
previously described (Bujanowski-Weber et al., 1988). The total
radioactivity added to the sample served as the control (100%).
Results for IgE-BF were expressed in relation to the 100% value.
The SD of quadruplicate samples ranged under 10%. There was
no cross-reaction with IgE, IgG or the medium and its
supplements (Bujanowski-Weber et al., 1988).

IgE measurement was performed by RIA as has been
described previously (Bujanowski-Weber et al., 1988). The SD
of duplicates was below 5%.

Analysis of cellular proliferation
Cell suspensions containing 5 x 105/ml cells were transferred
into flat-bottomed microtitre plates (Greiner, Nurtingen).
[3H]Thymidine incorporation was measured 3 days later after a
4-hr pulse with 7-4 kBq/10 p1 [3H]thymidine (Amersham,
Braunschweig).

RESULTS

Expression ofCD23 and IgE-BF (sCD23) release by unstimulated
RPMI-8866 cells

In a first series ofexperiments, RPMI-8866 cells were studied for
Fcg receptor II expression. RPMI-8866 cells were cultured for
72 hr. Aliquots of 1 x 106 cells per 100 p1 were incubated with
five concentrations of the radiolabelled mAb 135 ranging from
5 x 104 up to I x 106 c.p.m./100 p1 at room temperature.
Calculation of FcE receptors was carried out by Scatchard plot
analysis which led to 4-6 x 105 binding sites ofmAb 135 per cell.
When the receptor assay was performed at 370 a reduced
binding of the mAb 135 to the cells was obtained; however,
incubation of the cells at room temperature or on ice did not
show significant differences in binding (data not shown). For the
following experiments, the receptor assays were performed at
room temperature.
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Figure 1. Kinetics ofCD23 expression on RPMI-8866 cells. RPMI-8866
cells (5 x 105 cells/ml) were cultured for 24, 48 and 72 hr. n = 5
experiments were carried out in triplicate. One representative experi-
ment is shown. SD of triplicates ranged under 10%.

Experiments were then carried out to study the influence of
culture duration on CD23 expression. Therefore, RPMI-8866
cells (5 x 105 cells/ml) were cultured for 24, 48 and 72 hr. The
cells were harvested and adjusted to I x 106 cells/100 p1.
Subsequently, the ratio of bound mAb 135 was determined for
each culture stage using the same dilution of the radiolabelled
mAb 135 (400,000 c.p.m./100 p1). Figure 1 shows the kinetics of
CD23 expression on RPMI-8866 cells. The kinetics clearly
demonstrate that the percentage ofbound monoclonal antibody
decreases with increasing time of culture, whereas the amounts
of soluble IgE-BF (sCD23) within the supernatant of RPMI-
8866 cells increased over time (Bujanowski-Weber et al., 1988).

Effect of lymphokines on RPMI-8866 cells

Evidence has been provided that various lymphokines such as
IL-4 and IFN-y modulate CD23 expression on human lympho-
cytes (Defrance et al., 1987). Experiments were performed to
analyse the effects of IL-4, TNFa, IFN-y and IL-2 on CD23
expression and IgE-BF (sCD23) release at various days of
culture using RPMI-8866 cells as target cells. The proliferation
of the cells was analysed with [3H]thymidine. An optimal
response was obtained at Day 3. CD23 expression as well as IgE-
BF (sCD23) release of stimulated cells were calculated as
percentage of the control (unstimulated cells) (Table 1).

At Day 1 of culture the addition of IL-4 (1-100 U/ml)
suppressed the CD23 expression with a concomitant release of
IgE-BF (sCD23). In contrast, at Day 3 of culture an increase in
CD23 expression was observed at concentrations of IL-4 from I
to 10 U/ml, while sCD23 release was not affected.

TNFa (10 U/ml) slightly increased CD23 expression and
sCD23 release (1-100 U/ml) at Day 1 of culture. At Day 3 the
CD23 expression was reduced in a dose-dependent manner
while sCD23 release was not affected.

At low concentrations IFN-y (1 U/ml) reduced CD23
expression and enhanced sCD23 release. Addition of increasing
concentrations of IFN-y led to an up-regulation of CD23 (Day
1). When Day 3 was studied IFN-y-revealed no significant
effects.

IL-2 at concentrations of 0 1-10 U/ml reduced CD23 and
increased sCD23 release. At Day 3 0-1 U/ml of IL-2 enhanced

Table 1. Stimulation of RPMI-8866 cells by various lymphokines

RPMI-8866 cells

Day I Day 3

Lymphokine CD23 BF CD23 BF
(U/ml) (% control) (% control) (% control) (% control)

Control 100 0 100 0 100-0 100 0
IL-4 1 73-4 151-0 143-7 99-2
IL-4 10 107-5 123-8 148-8 94-6
IL-4 100 462 151-4 111-9 85-0
TNFa 1 83-8 134-8 122-7 92-5
TNFa 10 136-7 153-4 85 0 96-7
TNFa 100 89-0 116-2 59-2 106-6
IFN-y 1 40 7 132-1 85-7 95 5
IFN-y 10 72-3 107-6 118-9 89-0
IFN-y 100 83-2 157-6 70-5 101-4
IL-2 0-1 93-2 71-0 134-8 73-8
IL-2 1 86-9 107-2 85-1 101-3
IL-2 10 65-0 127-6 92-7 104-0

RPMI 8866 cells (5 x 105 cells/ml) were cultured in the presence of
IL4, TNFa, IFN-y and IL-2. CD23 expression as well as sCD23 release
were determined after Days 1 and 3 ofincubation. The experiments were
carried out three times in triplicate. The data are indicated as percentage
of the control (without lymphokine) to demonstrate the stimulatory
effects.

CD23 expression with a concomitant reduction of IgE-BF
(sCD23) release.

These data suggest that lymphokines apparently affect both
parameters (CD23 and sCD23) depending on the growth
specific characteristics of the cell.

Effect of exogenous IgE on RPMI-8866 cells

Since RPMI-8866 cells bear low-affinity receptors for IgE on
their surface, experiments were performed to study the role of
exogenous IgE. RPMI-8866 cells (I x 106 cells/ml) were incu-
bated with IgE (41-5-188 ng/ml) derived from a human IgE-
secreting myeloma cell line, the U266 cell line (Nilsson et al.,
1970). After 24 hr of culture, CD23 expression and sCD23
release were determined (Fig. 2). In the presence of exogenous
myeloma IgE, a dose-dependent enhancement of CD23 ex-
pression was obtained. A maximal expression was observed
with 188 ng/ml of IgE. For sCD23 no significant modulation
above control levels was obtained. These data suggest that the
exogenous addition of the ligand increases the binding sites.

IgE (ng/ml)
E CD23 _M IgE-BF

Figure 2. Stimulation of RPMI-8866 cells by exogenous IgE. Experi-
ments were carried out twice in triplicate. YThe data are indicated as
percentage of the control values (samples without IgE). SD oftriplicates
ranged under 10%.
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Table 2. Evaluation of total serum IgE, CD23 expression and
sCD23 release

IgE (serum) CD23 IgE-BF (serum)
(ng/ml) (% total/l x 106 cells) (% total)

Normal 478 8 + 548 5 0 55 +0 19 0-43 +0 33
donors (n = 82) (n = 22) (n = 92)
Atopic 1116-2+ 1823-5 1 7+ 118 0 6+0092
donors (n= 16)* (n= 16)t (n=29)*

Total IgE (ng/ml) and sCD23 (% total activity) levels were
detected as described by RIA. Isolated lymphocytes were analysed
by receptor assay. All parameters were determined at least two
times (in triplicate) for each volunteer. CD23 expression is
indicated as percentage of bound mAb per 1 x 106 cells.

* Patients with wheat flour allergy.
t Donors with pollinosis or house dust mite allergy.

CD23 expression and sCD23 release from PBL

Further experiments were carried out to analyse CD23 ex-
pression and sCD23 release from PBL isolated from normal as
well as atopic donors. Table 2 represents the mean values and
SD for the data obtained from freshly prepared lymphocytes,
the serum levels for total IgE as well as for sCD23. Obviously,
the mean values for the expression of CD23 (P=0 9995) and
IgE (P= 0 9) are significantly higher in atopic donors compared
with the healthy control group. The differences for the concen-
trations ofsCD23 within the sera ofboth donor groups were not
significant (P= 09), as determined by the two-tailed Student's
t-test.

Effects of mitogens on CD23 expression and sCD23 release

PBL (I x 106 cells/ml) from normal as well as atopic donors were
stimulated with either PHA (1, 5, 10 pg/ml) or Con A (1, 5, 10
pg/ml) for either I 2, 5, 6 or 7 days. An optimal response was
obtained with 10 pg/ml of the mitogens. Proliferation, CD23
expression and sCD23 release were analysed. Under the experi-
mental conditions Con A revealed a fivefold and PHA a 25-fold
stimulation index. It is apparent (Fig. 3) that the mitogens
enhanced CD23 expression and sCD23 release in both groups.
With PHA the expression ofCD23 on atopic cells exceeded that
on normal lymphocytes at Days 1, 2 and 5 of culture, while the
Con A the value at Day 6 was still higher compared with the
value of PHA-stimulated cells. In both groups CD23 values at
Day 7 were below those obtained from the lymphocytes of
normal donors. sCD23 release increased from Day 2 of culture
and reached a plateau of 5% binding at Days 5-7 after PHA
treatment; with Con A a maximum of sCD23 release was
obtained at Days 5 and 6, with a significant decline at Day 7.

These data indicate that with cells of atopic donors, CD23
expression and sCD23 release are enhanced by PHA and Con A
to a higher extent than normal human lymphocytes.

Regulation of CD23 expression and sCD23 release on human
lymphocytes by'cytokines
In the subsequent experiments the expression of CD23 and
sCD23 release were analysed with human lymphocytes from
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Figure 3. Stimulation of PBL with PHA and Con A. PBL of either cell
group (atopics, wheat flour allergy; normals) were incubated with PHA
(10 ,ug/ml) or Con A (10 pg/ml). CD23 expression as well as IgE-BF
release was analysed. The experiment was carried out with two different
donors. Each experiment was performed in triplicate.

normal and atopic donors (1 x 106 cells/100 p1). The cells were
cultured for 7 days in the presence of IL-4 (15-250 U/ml), IL-2
(1-2-100 U/ml, IFN-y (1-100 U/ml) and TNFcx (1-100 U/ml).
After various days of culture (Days 1, 2, 5, 6, 7) CD23 and
sCD23 release were studied. It is apparent that IL-4 (50 U/ml)
increases CD23 on normal lymphocytes over time (Fig. 4). The
highest value was obtained after Day 7. With the lymphocytes of
atopic donors a pronounced increase is obtained after Days 2
and 5 with a decline after Day 7. sCD23 in the culture ofnormal
as well as atopic lymphocytes increased over time. The amount
of sCD23 obtained in the presence of IL-4 from cells of atopic
donors exceeded that from normal donors.

PBL of normal donors revealed, on incubation with either
IL-2 or IL-4, a different pattern to sCD23 release (Fig. Sa, b).
IL-2 increased the sCD23 release with a maximal value at 5-10
U/ml. Addition of higher concentrations (50-200 U/ml) of IL-2
led to a decrease. In contrast, increasing concentrations of IL-4
led to a dose-dependent increase of sCD23 from the cells.
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Figure 4. Stimulation of PBL with IL-4-analysis of CD23 expression
and sCD23 release. Lymphocytes from atopic (wheat flour allergy;
n = 3) and healthy donors (n = 2) were stimulated by adding IL-4 (50 U/
ml) and incubated up to 7 days. Analysis ofCD23 expression and sCD23
release was performed by RIA. The experiments were carried out in
triplicate. A representative experiment is shown. NT, not tested.
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Figure 5. Effect of IL-2 on IgE-BF release from PBL. PBL of normal
donors (n = 3; 1 x 106 cells/ml) were stimulated with (a) IL-2 (1-100 U/
ml) or (b) IL-4 (15-250 U/ml) and cultured for 7 days. sCD23 release
was determined by RIA. Experiments were carried out in triplicate; a

representative experiment is shown.

TNFa (n = 2) increased CD23 expression. In the presence of
low concentrations (I U/ml) a maximal value was obtained at
Day I of incubation (+ 200% of control). Addition of increasing
amounts of TNFcz (10-100 U/ml) required longer incubation
periods (3 days) to reach a maximal value (+ 220% and + 80%
of control). The sCD23 release was not affected in the presence

of TNFa (data not shown).
Treatment with 10 U/ml of IFN-y reduced the CD23

expression (- 25%) of atopic lymphocytes with increasing time
of culture, while there was no influence of IFN-y (10 U/ml)
observed with regard to IgE-BF release. When cellular prolifer-
ation was analysed IFN-y induced a dose-dependent enhance-
ment of proliferation at Day 2 (+ 100%) compared with control
values (e.g. cells in the absence of IFN-y). At Day 5 an increased
spontaneous thymidine uptake was observed compared with
Day 2; while significant differences between control and stimu-
lated cells were not apparent. In the presence of TNFcx and IL-4
no proliferation compared with the control values was observed
(data not shown). These data suggest that sCD23 release is not
due to cellular proliferation.

DISCUSSION

In the present study a comparison ofCD23 expression as well as

secretion of sCD23 from (i) unstimulated and lymphokine-
treated, lymphoblastoid RPMI-8866 cells, and (ii) PBL of
healthy volunteers as well as of patients with atopic diseases
(wheat flour allergy, pollinosis, house dust mite) was carried out.
It became apparent that cytokines, e.g. IL-4, IL-2, TNFx and
IFN-y, modulate the above parameters. Cells of atopic donors
in this regard expressed CD23 after stimulation with IL-4, PHA
and Con A to a higher degree and showed enhanced sCD23
release as compared to cells of non-atopic donors.

(i) Low-affinity receptors for IgE are present on various cell
types (B cells, T cells, monocytes, eosinophils, platelets, RPMI-
8866 cells). Spiegelberg & Melewicz (1980) and Ishizaka (1980)
have demonstrated that cells of the lymphoblastoid cell line
RPMI-8866 bear on their surface 2-3 x 105 receptor sites, as

determined by the binding of ['251]IgE. The receptor assay based
on the binding of the mAb revealed 4-5 x 105 binding sites/cell
as has been confirmed by binding studies performed with

radiolabelled IgE (data not shown). Incubation at 370 showed a
lower binding rate (data not shown) compared with the
incubation at 40 or 200, respectively, suggesting a shedding of
CD23, induced by the antibody.

Kinetic studies performed with unstimulated RPMI-8866
cells showed that the CD23 expression declined after 2-3 days of
culture, while sCD23 release increased in the supernatant
(Bujanowski-Weber et al., 1988). Addition ofexogenous IgE as
a ligand increased the CD23 expression in a dose-dependent
manner while the release of sCD23 remained nearly constant. It
is unclear whether an enhanced endocytosis of an IgE-IgE-BF
complex may account for this phenomenon or a masking of BF
within the complex. For monocytes it was shown that the
stimulation with exogenous IgE reduced the IgE-BF release
(Delespesse, Sarfati & Rubio-Trujillo, 1987). A quantification
of surface-associated CD23 was not carried out in those studies.

In view of the fact that soluble CD23 may act in an autocrine
fashion on IgE-synthesis it became important to analyse the
effects of cytokines on CD23 expression and sCD23 release.
With the lymphoblastoid cell line RPMI-8866, the effect of
cytokines appears to depend on the cell cycle and the duration of
the interaction. In this regard IL-4 (100 U/ml) initiated a
suppression of CD23 at Day 1 of culture and led to an increase
of sCD23 in the supernatant, while at Day 3 of culture CD23
expression was enhanced and sCD23 release remained constant.
IFN-y (1 U/ml) significantly reduced CD23 expression to about
40% and enhanced IgE-BF release. TNFe reduced (100 U/ml)
CD23 expression at Day 3 without an increase in sCD23. These
results demonstrate that depending on the cell growth or
receptor expression various cytokines may up- or down-regulate
the expression of CD23 on RPMI-8866 cells. Furthermore, our
data suggest that a decrease in CD23 expression does not
necessarily induce an increased sCD23 release. This may be due
to an altered fragmentation of soluble CD23 or masking of
epitopes in a way that the monoclonal antibodies do not detect
these components.

(ii) Recently, it was shown that T cells of B-venom allergic
patients showed an increased expression of CD23 on addition of
the specific allergen PLA2 (Prinz etal., 1987). In our experiments
atopic patients revealed an enhanced expression of CD23
compared with peripheral lymphocytes of healthy volunteers.
This could be due to the fact that atopic patients either possess
more CD23 expressing cells or that the individual cells showed
an enhanced CD23 expression. Spiegelberg, O'Connor & Simon
(1979) demonstrated by rosette technique a higher amount of
low-affinity receptors in atopics than in normals. However,
sCD23, total IgE and CD23 were not correlated with each other
in these studies. A correlation has been shown recently in
patients with chronic lymphatic leukaemia (Sarfati et al., 1988),
asthma and rhinitis (Delespesse & Sarfati, 1987).

The up-regulation of CD23 by IL-4 and its inhibition by
IFN-y has been described in mice and humans (Snapper et al.,
1988; Romagnani et al., 1988). Our results demonstrate that in
the presence of IL-4 the lymphocytes of atopics express CD23 to
a higher extent than normal cells. Concomitantly with the
expression of CD23 the release of IgE-BF occurred which
revealed a maximum after 7 days of culture in the absence of a
proliferative response. The expression exceeded that obtained
with cells of healthy volunteers. IL-2 also led to an increase of
IgE-BF release. However, the kinetics were different compared
with the IL4-induced IgE-BF release. TNFa and IFN-y
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enhanced or suppressed CD23 expression. It is unclear whether
different receptor-mediated membrane biochemical events may
account for these results. The various cytokines could use
different enzymatic pathways to express CD23 as well as to
cleave sCD23. Therefore, the extent of CD23 expression is not
necessarily linked to the amount of sCD23 released.

Quite recently it was shown that the biochemical character-
istics of radiolabelled sCD23 obtained from the supernatant of
normal B cells cultured with IL-4 were identical to those isolated
from the cell line RPMI-8866 (Bonnefoy et al., 1988). Further-
more it was suggested that sCD23 acted synergistically with
suboptimal concentrations of IL-4, indicating an important role
of sCD23 for IgE synthesis (Pene et al., 1988).

In this regard mitogens lead to a higher release of sCD23
from the cells of atopic donors compared with normal cells.
T cells isolated from PHA-stimulated cultures expressed more
FcE receptors than those isolated from control cultures (Deles-
pesse et al., 1987). It is evident from our experiments that the
sCD23 release induced by mitogens exceeded that obtained after
addition of IL-4. These results suggest that the mitogen-
activated cells may either trigger enzymatic cascades for the
turnover and release of the CD23 molecule or initiate an
additional factor for the release ofCD23 (sCD23, IgE-BF). One
also may suggest that the various cleavage products of sCD23
may serve as regulatory factors with regard to CD23 expression.
They could provide either positive or negative signals in the
course of B-cell induction and IgE synthesis. Under this
assumption the amount of total sCD23 may not necessarily
reflect the capacity of an atopic donor to secrete IgE. The fact
that cells of atopic donors express a higher sensitivity towards
cytokine- and mitogen-induced expression of, CD23 and sCD23
release suggests a key role of these molecules during allergic
disease processes. Future studies are directed to compare CD23
expression, IgE-BF (sCD23) release as well as IgE synthesis
(Kn6ller et al., 1988) after cytokine, antigen and mitogen
stimulation of the cells in order to understand the crucial role of
this (these) molecule(s) during cellular activation and IgE-
antibody synthesis.
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