A reduction in allergen-induced FceR2/CD23
expression on peripheral B cells correlates
with successful hyposensitization in

grass pollinosis
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Background: The cellular basis for the mechanism of specific hyposensitization is still unclear.
Objective: We prospectively studied the effect of immunotherapy on allergen-induced
proliferation and FceR2/CD23 expression of mphocytes.

Methods: Mononuclear cells prepared from the peripheral blood of 22 patients with grass pollen
(GP) allergy before, during, and after a preseasonal immunotherapy period with GP were
stimulated with GP or control antigens. Tritiated thymidine uptake and percentage of CD23*B
cells were determined daily during days 6 to 8 and compared with lymphocyte responsiveness of 11
only symptomatically treated atopic patients and 14 nonatopic individuals.

Results: GP-induced lymphocyte proliferative response of both hyposensitized and symptomatically
treated GP-allergic patients decreased markedly before the pollen season and rose again after
seasonal allergen exposure, whereas a long-lived decrease in GP-induced FceR2/CD23™ B cells
was only observed in GP-treated patients. Alterations in FceR2/CD23 expression were closely
related to changes in symptoms and medication requirement during the following pollen season. In
conirast, immunotherapy had no effect on FceR2/CD23 expression of B cells without stimulation
or on B cells cultured in the presence of control antigens.

Conclusion: Because FceR2/CD23 expression on B cells is antagonistically regulated by the
cytokines interleukin-4 and interferon-v, the decrease of allergen-induced FceR2/CD23" B
cells indicates an altered cytokine secretion pattern of the allergen-specific T lymphocytes with
a predominance of interferon-vy. (J] ALLERGY CLIN IMMUNOL 1995;95:77-87.)
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Although hyposensitization has been success-
folly applied in the treatment of IgE-mediated
disorders for more than 80 years, little is known
about its working mechanisms. Various immuno-
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Abbreviations used

BP: Birch pollen

GP:  Grass pollen
IFN-vy: Interferon-y

IL: Interleukin
MNCs: Mononuclear cells

TT: Tetanus toxoid

logic changes are observed during hyposensitiza-
tion that may in part be responsible for relief of
allergic symptoms. They include an increase in
allergen-specific IgG antibodies’ and moderate
impairment in the synthesis of allergen-specific
IgE,?> development of anti-idiotypic antibodies,’
reduced basophil reactivity and sensitivity to aller-
gens,! reduced allergen-stimulated lymphocyte
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proliferation and lymphokine production,*> or
the generation of allergen-specific suppressor T
cells.® However, each of these changes may not be
seen in every patient.”>® Only the increase in IgG
antibodies has some correlation with clinical out-
come in groups of pollen- and venom-treated
patients.> 1 Therefore a widely held concept is
that allergen-specific IgG, when present in excess
in mucosal secretions or serum, could compete
with IgE on the surface of mediator-releasing cells
for binding of the specific allergen, thus blocking
the initial triggering event of the allergic symp-
toms. !

Our recent understanding of IgE synthesis, how-
ever, attracts a particular attention to the effects of
hyposensitization on the cellular level of IgE-
mediated reactions. Interleukin (IL)-4'? effects
and T cell-B cell interactions'? seem to be essen-
tial for the induction of human IgE synthesis.
Furthermore, the low-affinity receptor for the Fc
fragment of IgE (FceR2/CD23) is a molecule
intimately involved in the regulation of IgE re-
sponse.'* Soluble products of FceR2/CD23, known
as IgE-binding factors, were reported to augment
the proliferation and IgE synthesis of peripheral
blood mononuclear cells stimulated with subopti-
mal concentrations of IL-4.1°> Moreover, binding of
monoclonal antibodies directed against FceR2/
CD23 selectively inhibits IgE synthesis by purified
B cells,'® whereas interaction of CD23 with CD21
leads to increased IgE production.’” The critical
involvement in the IgE response is further substan-
tiated by the observation that both FceR2/CD23
expression and IgE production of B cells are
enhanced by IL-4.1% 18 Accordingly, the percentage
of FceR2/CD23™ B lymphocytes is enhanced in the
blood of atopic patients with elevated serum IgE
levels.’® Furthermore, interferon-y (IFN-y), as the
major antagonist of IgE production,? inhibits the
expression of FceR2/CD23 on IL-4-stimulated B
cells.?0

Recently, we have shown that the FceR2/CD23
molecule is transiently expressed on a subpopula-
tion of T lymphocytes from patients with bee
venom allergy stimulated with the specific bee
venom allergen phospholipase A,* and is clearly
diminished after rush immunotherapy with bee
venom.?> 23 The aim of this investigation was to
determine whether specific hyposensitization has
similar effects on allergen-insluced FceR2/CD23
expression on B cells. Changes in allergen-induced
FceR2/CD23 expression on B cells during immu-
notherapy might reflect isotype-specific alterations
in the allergen-specific immune response.
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METHODS
Study groups

Forty-seven subjects (25 male and 22 female), ranging
in age from 12 to 62 years, were selected according to
clinical history, prick test reactivity (Bencard, Smith
Kline Beecham, Neuss, Germany), and allergen-specific
IgE serum levels. Twelve (8 male and 4 female) patients
who were allergic to grass pollen were beginning the first
course of hyposensitization treatment (age range, 12 to 40
years; mean age, 26 years). Ten (5 male and 5 female)
GP-allergic patients were beginning the second or third
year of specific hyposensitization treatment (age range, 19
to 54 years; mean age, 31 years). Eleven (7 male and 4
female) GP-allergic patients without prior hyposensitiza-
tion had been treated only symptomatically (age range, 20
to 62 years; mean age, 32 years). Fourteen (5 male and 9
female) healthy, nonatopic volunteers served as a control
group (age range, 22 to 60 years; mean age, 33 years).

Within the group of patients beginning the first year of
hyposensitization, eight were also allergic to birch pollen
(BP) allergens. Three of them underwent an additional
hyposensitization with BP extract.

Treatment

Patients receiving specific hyposensitization were
given biweekly injections of a tyrosine-absorbed, glutar-
aldehyde-treated GP extract (TA Tyrosin-Allergoid
Gréserpollen; SmithKline Beecham, Neuss, Germany)
in increasing concentrations until a maintenance dose of
2000 Noon Units was reached. Subcutaneous adminis-
tration of allergen started at the beginning of January
1990 and continued through the preseason in April of
the same year. The maximum GP flight in Germany
starts at the end of May and continues to the beginning
of July. In the period between November 1989 and
January 1990, three patients underwent an additional
treatment with a BP extract (TA Tyrosin-Allergoid
Birkenpollen, SmithKline Beecham).

Blood samples

Blood samples were taken before (January 1990) and
2 months after initiation of therapy (March 1990). A
postseasonal value was also obtained in July 1990, Blood
from untreated control subjects was drawn at the same
time (Fig. 1).

Cell culture

Mononuclear cells (MNCs) isolated from heparinized
venous blood by centrifugation in Ficoll-Hypaque
(Apotheke der Stidtischen Krankenhiuser, Munich,
Germany) were cultured in RPMI 1640 growth medium
(Gibco Europe, Karlsruhe, Germany) supplemented
with 10% heat-inactivated human AB serum (Rotes
Kruez, Munich, Germany), 1% antibiotic-antimycotic
solution, 1% sodium pyruvate, and 1% L-glutamine (all
from Gibco Europe). Stimulation was performed in
96-well flat-bottom microtiter plates (Greiner, Munich,
Germany) with a lyophilized timothy GP . extract, a
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FIG. 1. Experimental protocol from January to August 1990. Tep panel compares time of blood
samples (arrows) with grass polien flight counted from February through September 1990.
Bottom panel records hyposensitization by demonstrating Noon Units (NU) of applied allergen.

lyophilized BP extract (both from Scherax, Hamburg,
Germany), and tetanus toxoid (TT) (kind gift of Be-
hringwerke AG, Marburg, Germany) at various concen-
trations. All antigens were free of additives.

Lymphocyte proliferation assay

Lymphocyte proliferation was determined by tritiated
thymidine uptake on various days of stimulation. Tripli-
cates with 2 X 10° cells were pulsed with 2 wCi = 74 kBq
of tritiated thymidine/well (Amersham Buchler, Braun-
schweig, Germany) for 6 hours. The cultures were
harvested with a semiautomatic harvester (Skatron AS,
Lier, Norway) onto glass-fiber filters. The radioactivity
was counted in a Packard liquid scintillation counter
(Packard Instrument Company, Meriden, Conn.).

Determination of FceR2/CD23-bearing B
lymphocytes

To determine the percentage of FceR2/CD23" B
cells, 5 X 10° unstimulated or stimulated MNCs were
preincubated with heat-aggregated human IgG (100
wg/ml) to block Fey-receptors and were stained with a B
cell-specific, fluorescein-labeled CD20 monoclonal an-
tibody (BI1-FITC; Coulter, Krefeld, Germany). Subse-
quently, the cells were rosetted with ox erythrocytes that
had been coated with the FceR2/CD23-specific mono-
clonal antibody M-L25/2E5 by the chromium chloride
methods as described by Wilhelm et al.>* The number of
FceR2/CD23~bearing B cells was determined by evalu-
ating rosette formation of fluorescenated B cells with a
Leitz Orthoplan microscope (Leitz, Wetzlar, Germany)

with Ploem incident uitraviolet illumination. At least 200
B cells were counted in each sample.

Measurement of pollen counts and IgE
antibodies

Pollen grains were counted 3 days weekly from Feb-
ruary through September in the Munich Dermatology
Department by use of a Burkard trap (Burkhard, Lon-
don, U.K.). Total IgE and specific IgE serum levels were
measured by paper radicimmunosorbent test (PRIST)
and RAST with commercially available kits (both from
Pharmacia, Uppsala, Sweden).?>%¢ All samples were
tested in a single assay.

Statistical analysis

In each group, a mean and standard deviation were
calculated for the examined parameters before, during,
and after treatment. Wilcoxon signed-rank sum test for
matched pairs was used to compare time-related varia-
tions. Variations among the four groups of subjects were
analyzed by the nonparametric Mann-Whitney U test.
Spearman’s correlation coefficient (r,) was used to com-
pare alteration of allergen-induced proliferation or
FceR2/CD23 expression of lymphocytes with symptom-
medication scores.

Symptom-medication scores

A clinical disease score was established retrospectively
with a questionnaire, taking into account the severity of
allergic symptoms and medication requirement during
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FIG. 2. Time course of allergen-induced lymphocyte proliferation (left) and CD23 expression on B
cells {right). Data presented are the arithmetic means of daily results of MNCs from four GP-allergic
(above), four BP-allergic (middle), and four nonatopic individuals (below) between 1 and 10 days
after stimulation with 50 pg/ml GP or BP extract (solid lines) or without stimulation (broken lines).

the pollen season from May 1990 to July 1990. The
results were scored from 0 (no clinical effect, worsening
of symptoms, or increase in medication requirement) to
3 (maximum improvement of symptoms or reduction in
medication requirement).

RESULTS

Time-course and dose-response studies of
the allergen-induced proliferation and
FceR2/CD23 expression

To determine the kinetics of allergen-induced
proliferation and FceR2/CD23 expression on B

cells, MNCs from untreated, GP-allergic or BP-
allergic patients or nonatopic donors were stimu-
lated with GP or BP extract in a concentration of 5,
50, or 200 pg/ml. FceR2/CD23 expression and
tritiated thymidine uptake were determined daily
over a period of 10 days.

Most nonatopic donors demonstrated only a
marginal response to allergen stimulation, whereas
in allergic patients both allergen-induced prolifer-
ation and FceR2/CD23 expression showed a max-
imum between day 6 and day 8 (Fig. 2). No
response or a low response was recorded if a
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FIG. 3. Effect of hyposensitization with a GP extract on GP-induced lymphocyte proliferation.
Data presented are the arithmetic means of maximum results between 6 and 8 days after
stimulation of MNCs from 12 GP-treated patients in the first year of hyposensitization (left
above), 11 only symptomatically treated patients (right above), 10 GP-treated patients in the
second or third year of hyposensitization (left below), and 14 nonatopic donors (right below).
Standard deviations are indicated by vertical lines.

culture time less than 6 days or more than 8 days
was used. FceR2/CD23 expression on freshly iso-
lated B cells varied between 31.1% and 70.7%
(56.7% =+ 14.3%). During the first 3 days of
incubation, nearly one half of the initially FceR2/
CD23-bearing B cells lost the surface glycopro-
tein. However, FceR2/CD23 reexpression was ob-
served only on B cells from atopic individuals
between the sixth and eighth day of stimulation
with the specific allergen (46.2% *+ 10.0% with GP
stimulation and 60.4% = 6.7% with B stimulation)
(Fig. 2). Of the antigen concentrations tested, 50
pg/ml pollen extract elicited a maximum prolifer-
ation (54,300 = 17,500 cpm with GP stimulation
and 37,000 = 15,800 cpm with BP stimulation) and
FceR2/CD23 expression on B cells (46.2% =
10.0% with GP stimulation and 60.4% * 6.7%
with BP stimulation).

Effect of hyposensitization on GP-induced
proliferation of MINCs

Subsequently, the effect of GP hyposensitization
on GP-induced lymphocyte proliferation of MNCs
was analyzed. The resuits from 22 patients who
were treated with GP extract were compared with
those from 11 allergic patients who were receiving
only symptomatic treatment and with those from
14 healthy, nonatopic individuals. MNCs obtained
before (January 1990), at the end of (March 1990),
and after hyposensitization following the first pollen
season (July 1990) were stimulated with 50 ug/ml GP
extract, and proliferation was determined on days 6
to &.

In both hyposensitized and only symptomatically
treated patients, the proliferative response to GP
decreased markedly before the pollen season and
increased again with seasonal allergen exposure.
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FIG. 4. Effect of hyposensitization with a GP extract on GP-induced CD23 expression on B cells.
Data presented are the arithmetic means of maximum results between 6 and 8 days after
stimulation of MNCs from 12 GP-treated patients in the first year or hyposensitization (left
above), 11 only symptomatically treated patients (right above), 10 GP-treated patients in the
second or third year of hyposensitization (left below), and 14 nonatopic donors (right below).
Standard deviations are indicated by vertical lines.

Although this increase was less prominent in the
patients receiving hyposensitization, who had
lower proliferation rates after the pollen season
(32,300 *= 14,800 cpm) as compared with the
pretreatment values (44,500 = 20,100 cpm) (o =
0.01) (Fig. 3), there was no significant difference
between GP-induced proliferation of lymphocytes
from GP-allergic patients beginning the second or
third year (39,500 = 16,400 cpm) and GP-allergic
patients beginning the first course of hyposensiti-
zation treatment (44,500 = 20,100 cpm) or the
pharmacotherapeutically treated group (41,800 *
15,500 cpm). Lymphocyte proliferation rates of
nonatopic individuals (11,200 = 10,400 cpm) were
significantly lower than those of atopic patients
(42,100 £ 17,100 cpm) and were not markedly
changed.

Effect of hyposensitization on GP-induced
FceR2/CD23 expression on B cells

In a similar manner, the effect of GP hyposen-
sitization on GP-induced FceR2/CD23 expression
was analyzed. For this purpose, B lymphocytes
from 22 patients treated with GP extract, 11 aller-
gic patients receiving only symptomatic treatment,
and 14 healthy, nonatopic individuals were ana-
lyzed regarding FceR2/CD23 expression. In con-
trast to its effect on proliferation of MNCs, hypo-
sensitization resulted in a persistent decrease in
GP-induced FceR2/CD23 expression on B cells
from GP-treated patients undergoing the first hy-
posensitization course. It decreased from 42.4% =+
13.5% to 20.9% = 10.0% (o = 0.005) (Fig. 4),
whereas in only symptomatically treated patients
no marked difference was found between FceR2/
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CD23 expression in January 1990 (34.9% =
16.0%) and July 1990 (35.1% = 11.4%). GP-
induced FceR2/CD23 expression of B cells from
GP-allergic patients beginning the second or third
year of hyposensitization (31.6% =+ 22.4%) and
nonatopic individuals (8.2% = 5.6%) was signifi-
cantly lower than that from atopic patients (40.3% =
14.9%). GP-induced FceR2/CD23 expression on B
cells did not significantly correlate with GP-induced
lymphocyte proliferation of MNCs either before
(r, = 0.1607) or after hyposensitization (z, = 0.0390).

Effect of hyposensitization on BP-induced
proliferation and FceR2/CD23 expression of
MNCs

As a control, MNCs from the same patients were
cultured in the presence of 50 pg/ml lyophilized BP
extract and were examined for changes in BP-in-
duced FceR2/CD23 expression and tritiated thymi-
dine uptake. Eight of 12 patients beginning the first
course of hyposensitization treatment were also al-
lergic to BP. Three of them underwent an additional
treatment with a BP extract, whereas five were only
treated with GP. Seven of 11 GP-allergic patients
without hyposensitization were also allergic to BP. As
observed during stimulation with GP, lymphocytes
from BP-allergic patients had significantly higher
BP-induced tritiated thymidine uptake (32,100 =
12,700 cpm) and FceR2/CD23 expression rates
(38.0% = 14.3%) than atopic but not BP-allergic
patients (10,300 = 5300 cpm or 13.9% = 8.9%) or
nonatopic individuals (8000 *+ 9800 cpm or 5.4% =+
5.9%) (Fig. 5, data of tritiated thymidine uptake not
shown). Only B cells from those patients who under-
went additional hyposensitization with a BP extract
showed a decrease in BP-induced lymphocyte prolif-
eration (from 38,100 *= 11,000 cpm to 26,700 =
15,300 cpm) and FceR2/CD23 expression (from
427% = 153% to 259% * 11.0%). In patients
receiving only GP therapy or symptomatic treatment,
BP-induced Iymphocyte proliferation and FceR2/
CD23 expression on B lymphocytes remained un-
changed (Fig. 6, data of tritiated thymidine uptake
not shown).

Effect of hyposensitization on TT-induced
proliferation and FceR2/CD23 expression of
MNCs

To further substantiate the selectivity of the
hyposensitization effects, MNCs from the same
patients were analyzed after stimulation with 50
ng/ml purified TT. No significant changes of the
TT-induced lymphocyte proliferation or FceR2/
CD23 expression on B cells were observed. The
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FIG. 5. Allergen specificity of BP-induced CD23 expres-
sion on B cells. Data presented are the arithmetic means
{black horizontal bars) of maximum results between 6
and 8 days after stimulation of MNCs from 15 GP- and
BP-allergic patients (above), eight GP-ailergic but not
BP-allergic patients (middle), and 14 nonatopic donors
(below). Standard deviations are indicated by white hor-
izontal bars,

percentage of FceR2/CD23" B cells from patients
allergic to GP (28.7% = 9.4%) was similar to that
of B cells from nonatopic individuals (31.5% =
19.9%). There was also no statistically significant
difference in the mean proliferative response of
TT-stimulated lymphocyte cultures between the
atopic (31,700 % 24,500 cpm) and nonatopic
groups (34,000 = 22,000 cpm).

Effect of hyposensitization on FceR2/CD23
expression on B cells without stimulation

Lymphocytes from the same patients were also
analyzed with regard to spontaneous FceR2/CD23
expression on day 0. FceR2/CD23 expression on
freshly isolated B cells from 33 GP-allergic patients
(62.0% =+ 13.6%) was enhanced in comparison
with 14 nonatopic individuals (50.8% * 12.3%). In
the 23 atopic patients who had not received hypo-
sensitization until January 1990, FceR2/CD23 ex-
pression on freshly isolated B cells correlated
weakly with total IgE levels (r, = 0.3394), How-
ever, neither spontaneous FceR2/CD23 expression
(62.9% = 152% vs 58.3% =+ 9.7%) nor total IgE
level (192.6 = 214.1 U/ml vs 191.9 = 183.2 U/ml)
was changed over time in pollen-treated patients.
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FIG. 6. Effect of hyposensitization with a GP extract on BP-induced CD23 expression on B cells.
Data presented are the arithmetic means of maximum results between 6 and 8 days after
stimulation of MNCs from three GP- and BP-treated patients (left above), five BP-allergic but only
GP-treated patients (right above), seven BP-allergic but only symptomatically treated patients
(left below), and 14 nonatopic donors (right below). Standard deviations are indicated by vertical
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Correlation between GP RAST and GP-
induced lymphocyte proliferation or FceR2/
CD23 expression

When RAST values and proliferative responses
or the GP-induced FceR2/CD23 expression on lym-
phocytes from 23 subjects were plotted in a scatter-
gram, there was no significant correlation between
the parameters (r, = 0.1954 or r, = 0.2443). How-
ever, mean values of both proliferative response
(42,100 = 17,100 cpm) and FceR2/CD23 expression
(40.3% = 14.9%) on lymphocytes from GP-allergic
patients stimulated with GP significantly exceeded
Iymphocyte reactivity of nonatopic subjects (11,200 =
10,400 cpm or 8.2% = 5.6%) (data not shown).

Correlation between GP-induced
lymphocyte proliferation or FceR2/CD23
expression and symptom-medication scores

Although there was no significant correlation
between GP-induced lymphocyte proliferation and
symptom-medication scores (r, = 0.0701), changes
in the severity of allergic symptoms and medication
requirement during the following pollen season
were related closely to fluctuations in the propor-
tion of FceR2/CD23™ B cells (r, = 0.7506) (Fig. 7).
This means that after the following pollen season,
significantly lower percentages of B cells from
patients with improvement of symptoms or re-
duced medication requirement expressed FceR2/
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CD23 molecules than B cells from patients with no
clinical effect, worsening of symptoms, or increase
in medication requirement.

DISCUSSION

As recently demonstrated, hyposensitization has
pleiotropic effects on the immune mechanisms
involved in IgE-mediated reactions.”-® The pre-
sented data show that hyposensitization with GP
extract reduces both allergen-induced lymphocyte
FceR2/CD23 expression and proliferation. In con-
trast to the lymphoproliferative response, which
was largely reconstituted during and after the
following pollen season, allergen-induced FceR2/
CD23 expression remained at low levels. This
feature was characteristic only for hyposensitized
patients, whereas in only symptomatically treated
patients FceR2/CD23 expression was unchanged.
A similar lymphocyte proliferation pattern over
time with a decrease during hyposensitization,
followed by an increase during and after the pollen
season, has already been observed by other
groups.?”- 28 It suggests that the differences in the
proliferative responses reflect distinct migration
patterns of the allergen-specific T Iymphocytes,
depending on allergen exposure. Artificial or nat-
ural pollen exposure initially attracts T lympho-
cytes from the circulation to the site of antigen
presentation. At a later time the booster effect of
this immunization leads to a subsequent reappear-
ance of allergen-specific T Iymphocytes in the
circulation.” The decrease in allergen-specific
lymphocyte reactivity in both hyposensitized and
symptomatically treated patients can furthermore
be explained by the lack of allergen exposure
during the winter months. Consequently, toleriza-
tion of the allergen-specific T-cell population is not
likely to be a working mechanism of hyposensiti-
zation. This is additionally supported by the in-
crease of allergen-specific IgG observed during the
first weeks of hyposensitization,' which depends on
T-cell help and increases during long-term hypo-
sensitization.

A major effect of hyposensitization was found
with regard to allergen-induced FceR2/CD23 ex-
pression. In spite of a comparable proliferative
response of hyposensitized and symptomatically
treated patients, allergen-induced FceR2/CD23 ex-
pression was only lost on B cells from hyposensi-
tized patients. CD23 on B cells is predominantly
regulated by two T-cell products: its expression is
induced by IL-4 and inhibited by IFN-v,1% 20 These
antagonistic activities of IL-4 and IFN-y are also
reflected at the T-cell level in the newly described
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FIG. 7. Alteration in GP-induced CD23 expression on B
cells plotted against clinical effectiveness of hyposensiti-
zation in 22 GP-treated patients in the first, second, or
third year of hyposensitization. The Score of Clinical
Effectiveness for each patient represents the arithmetic
mean of symptom score and medication requirement
during the following pollen season. The solid indicates
the statistical regression line. r, = Spearman’s rank cor-
relation coefficient.

T helper cell subsets.?% 31 T, cells secrete predom-
inantly IL-2 and IFN-v, but not 1L-4 or IL-5, and
thus initiate an IgG-dominated immune response,
which is accompanied by an IFN-y-induced Fcy-
receptor expression on a variety of cell types. On
the contrary, T, cells, by producing predomi-
nantly IL-4 and IL-5 but not IL-2 or IFN-y,
promote IgE production and expression of Fc
receptors for this cytophilic immunoglobulin.®! Ac-
cordingly, the loss of CD23 on B cells during
allergen-specific stimulation is representative of a
change in T-cell function with a decrease in IL-4 or
an increase in IFN-y production.

The reduced CD23 expression in culture after
specific allergen stimulation must not be confused
with CD23 expression on freshly isolated circulat-
ing B cells. As recently reported,®> CD23 expres-
sion on resting B cells was hardly affected by
hyposensitization or natural pollen exposure. The
high numbers of circulating CD23™ versus CD23™
B lymphocytes in both allergic and nonallergic
subjects emphasizes the high sensitivity of our
direct antibody rosetting technique, which has a
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unique capability of discriminating even cells with
weak antigen expression.?*3* The lack of changes
in CD23 expression on circulating B lymphocytes
stresses the need to analyze CD23 expression
during allergen-specific stimulation. Only by this
approach were we able to find allergen-specific
effects on cellular immune responses induced by
hyposensitization. These changes, which are con-
sistent with a shift from a T,,, pattern toward a T,
pattern of cytokine secretion, are reflected by the
changes in allergen-specific serum immunoglobu-
lin levels: IgG levels increase during hyposensiti-
zation,! whereas IgE levels decrease.? Qur data
thus suggest that hyposensitization as a prolonged
immunization may act by changing the cytokine
secretion patterns of allergen-specific T cells from
a T, to a T,; response. Moreover, the close
correlation between reduction in FceR2/CD23* B
cells and improvement of clinical symptoms or med-
ication requirement, respectively, during hyposensi-
tization shows FceR2/CD23 expression as a possible
sensitive parameter, which may be used in immuno-
logic monitoring of hyposensitization and perhaps
even in patient selection for hyposensitization.
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