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CD23 expression in allergy rhinitis and atopic dermatitis

MEMBRANE AND SOLUBLE LOW AFFINITY IgE RECEPTOR CD23
EXPRESSION, CYTOKINE PROFILES AND SERUM IgE IN BOTH
ALLERGIC RHINITIS AND ATOPIC DERMATITIS.
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The membrane low affinity IgE receptor (CD23),
its soluble fragment (sCD23 or IgE binding factor),
Interleukin 4 (IL-4) and Interferon Y (IFN-y) are conside-
red to be immunomodulators of the IgE synthesis.The
degree of CD23 expression seems related to a probable
dysregulation of the IgE synthesis and with the type of
allergic disease. We have investigated the membrane
CD23 expression on peripheral blood mononuclear cells
and its relationship with serum levels of sCD23, IL-4, IgE
and IFN-y. Forty three atopic patients, 27 with perennial
allergic rhinitis (PAR) and 16 with atopic dermatitis (AD)
were selected. Twenty healthy non-atopic subjects were
used as age matched controls. Expression of membrane
CD23 on CD3, CD4 and CD8 T cell subsets, B cells and
NK cells were analyzed by two color flow Cytometry,
while sCD23, IL-4, IgE and IFN-Y were measured by
ELISA or RIA techniques. We found in children patients
increased values of CD19 + cells, being this increase
highly significant in the PAR group. A relevant group of
patients also showed a significant increase in
CD19+/CD23+ cells and serum levels of IgE, with the
highest values of IgE in the AD group. The cytokines
were comparable to controls. However, children (controls
and patients) exhibited higher values of sCD23 than
adults. Thus, membrane and sCD23 may play important
roles in the immunopathology of IgE synthesis in both
PAR and AD.
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{
NIVELES DEL RECEPTOR DE IgE DE BAJA AFI-
NIDAD CD23, SU FRACCION SOLUBE, CITOCI-

NAS E IgE SERICA, EN PACIENTES CON RINITIS
ALERGICA PERENNE Y DERMATITIS ATOPICA.

El receptor delgE de baja afinidad CD23, su
fragmento soluble (sCD23 o factor de unién de IgE),
interleucina 4 (IL-4) e interferén Y (IFN-y), son considera-
dos como los inmunomoduladores de Ia sintesis de IgE.
El grado de expresién de CD23 parece estar relacionado
con una alteracién en la sintesis de IgE y con el tipo de
enfermedad alérgica. Nosotros hemos investigado la
expresion de CD23 de membrana en células mononuclea-
res de sangre periférica y su relacion con los niveles séri-
cos de sCD23, IL-4, IgE e IFN-y. Seleccionamos 43
pacientes atopicos, 27 con rinitis alérgicas perenne (PAR)
y 16 con dermatitis atépica (AD). Escogimos como grupo
control 20 individuos sanos no atopicos, con edades simi-
lares a los pacientes. La expresion de CD23 de membrana
en linfocitos T CD3 y sus subpoblaciones CD4 y CD8, asi
como en linfocitos B y células NK, fue analizado por cito-
metria de flujo utilizando la técnica de marcaje doble con
anticuerpos monoclonales especificos conjugados con dos
fluorocromos independientes, mientras que los niveles
séricos de sCD23, IL-4, IgE e IFN-vy fueron determinados
por técnicas de ELISA y RIA. Encontramos valores
aumentados de linfocitos B CD19+ en el grupo de nifios,
siendo dicho aumento significativo con los nifios con
PAR. En un nimero relevante de pacientes, observamos
un aumento importante de los linfocitos CD19+/CD23+ y
de los niveles séricos de IgE, con los valores més altos de
IgE en AD. Los niveles de las citocinas evaluadas fueron
similares entre pacientes y controles. Sin embargo, los
nifios (controles y pacientes) exhibicron niveles de sCD23
mas elevados que los adultos, sugiriendo que la expresi6n
del CD23 en la membrana del linfocito B o en forma solu-
ble parece tener un papel importante en la inmunopatolo-
gia de la sintesis de IgE, tanto en PAR como en AD.
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Palabras Claves: Receptor de baja afinidad de IgE.
CD23 soluble. Rinitis alérgica perenne. Dermatitis atopi-
ca.

Abbreviations: PAR: perennial allergic rhinitis. AD:
atopic dermatitis. PBMC: peripheral blood mononuclear
cells. sCD23: soluble CD23

INTRODUCTION

Allergic rhinitis and atopic dermatitis are charac-
terized by a high and sustained synthesis of IgE following
stimulation by environmental antigens (allergens) .
Perennial allergic rhinitis (PAR) is considered a classical
immediate hypersensitivity reaction 2, while atopic der-
matitis (AD) is a chronic eczematous reaction characteri-
zed by pruritus and lichenification, onset during childho-
od and an association with other forms of atopy in the
patient or in the patient’s family 3. Several reports have
suggested that the etiology of both entities involves alte-
rations in the regulation of immunoglobulin E (IgE) pro-
duction 4-6,

A complex network hgs been implicated in the
regulation of IgE synthesi§ including several cell types
and lymphokines. One factor considered as a major regu-

N

lator of IgE is the membrane low affinity receptor for
IgE, FceRll, also designated as CD23. Therefore, altera-
tions in CD23 production may play a role in the pathoge-
nesis of allergic diseases 5. CD23 exists in two forms,
FceRlla and FceRIIb. These forms differs only in six
amino acids ¢. This membrane bound structure may be
cleaved to produce soluble products (sCD23) with mole-
cular weights between 25-23 and 37 kD e,

CD23 is a multifunctional molecule, which may
exert different functions according to the cell type on
which it is expressed. For instance, on eosinophils, plate-
lets and monocytes, CD23 mediates IgE dependent cellu-
lar cytotoxicity against parasites 7 as well as IgE-depen-
dent release of inflammatory mediators $. '

On antigen presenting cells (Langerhans and B
cells), CD23 focuses on the IgE-dependent presentation
of antigen to T cells 9. On the other hand, sCD23 has a
number of biological functions. Its main activity appears
to be the competitive binding of IgE, thus preventing bin-
ding of IgE by membrane bound CD23 10, Biological
effects include stimulation of primed or ongoing IgE pro-
duction ' and inhibition of spontaneous migration by
monocytes !2,

We report herein the universal presence and the
significative increase of the expression of membrane
CD23 on B cells of both PAR and AD patients.

Table 1.Phenotypic analysis of PBMC in children (Patients vs controls)

Controls PAR AD
(n=10) (n=14) (n=13)
mm’ % mm’® % mm?> %

Leucocytes 6380+546 7117+576 8919+540 '

Lymphocytes 2769+386  43+4 38774469 5444 4227£501 4845
CD3+ 2102+362 7443 25174299 6643 3009+363 7142
CD4+ 1096+196  40+3 1372+181  36£2 16144248 3643
CD8+ 771+162 2742 935+166 24+3 10564202 243
CD19+ 24637 102 GRS [ > 476+83 13+2
CD56+ 324483 1122 652+149 63 593479 141

Results are expressed as the arithmetic mean + standard error of absolute (cells/mm’) and percentage (%) values of cells with positive fluorescence by

flow cytometry.
' p<0.05 when compared to controls.
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Table 2. Phenotypic analysis of PBMC in adults (Patients vs controls).

Controls PAR AD
(n=10) (n=13) (n=3)
mm?> % mm’ % mm’ %

Leucocytes 5980+433 6844+£695 6463+288"°
Lymphocytes 2033£150  34x2  2292+258°  34£3 %' 2361x130 3742
CD3+ 1469102  73+2  1613£156°  73x2  1379+£38° 58+2¢
CD4+ 87176 43£2 1194242 4143 738423 31=l*
CD8+ 535+47 2742 569+78 ° 25+2  645+103° 2742
CD19+ 207+27 101 265450 ° 11£1°  184+56 8+2
CD56+ 420+65 20+3 430+75 182 621+174  26%7

Results are expressed as the arithmetic mean + standard error of absolute (cells/mm’) and percentage (%) values of cells with positive fluorescence by

flow cytometry.

'p<0.05 when compared to controls.? p<0.05 when compared to control children. ®p<0.05when compared to PAR children. p<0.05 when compared to

AD children

s

MATERIALS AND METHODS

Patients , :

The patients consisted of 43 individuals from the
Allergic Diseases outpatient clinic of the Institute of
Immunology of Central University Medical School.
Twenty seven were children (< 12 years): 14 had PAR (6
males and 8 females, mean age 7 + | years) and 13 had
AD (4 males and 9 females, mean age 6 — 1 years).
Sixteen patients were adults: 13 had PAR (5 males and 8
females, mean age 22 + 4 years) and 3 had AD (1 males
and 2 females, mean age 22 + 4 years). All patients had
eosinophilia (>350 eosinophils/mm?). Parasitic infection
was ruled out by serial stool tests as previously reported
13, Increased eosinophils in the nasal cytology smears
(>25% of total cells) were universally present in PAR
patients; in addition, positive Prick test for aeroallergens
(Dermatophagoides pteronyssinus and farinae, tobacco,
dust, mold, grass, weed, tree and feather mix) and/or food
antigens (chocolate, corn, rice, potato, chicken, pork,
cow’s milk, tomato, egg, shellfish, fish and citrus mix)
(Hollister Stier Laboratories, Spokane, USA) were elici-
ted in both groups.

The control group consisted of 10 children (4
males and 6 females, mean age 7 + | years) and 10 adults
(5 males and S females, mean age 29 + 2 years); none
had history of allergic diseases. Hematology and stool

tests were normal. Prick tests employing the same set of
allergens, were negative.
Measurement of serum IgE

Serum IgE levels were analyzed by Quanticlone
IgE RIA kit (Kallestead Diagnostic, Chaska MN, USA)
with a normal range from 0 to 180 U.I/ml as previously
established 13.

Cell phenotype analysis

Cell surface molecules were determined by sin-
gle and dual color flow cytometry (EPICS-753 Coulter
Corporation, Hialech FI USA). FITC or RD1 tagged
monoclonal antibodies against CD3, CD4, CDS8, CD19,
CD56 and CD23 (Coulter Corporation) were added to
peripheral blood mononuclear cells (PBMC) obtained by
centrifugation over Ficoll-Hypaque gradients '4; total leu-
kocyte and differential counts were assessed in the same
blood sample, following a standarized protocol 4.

sCD23 and serum cytokine levels

Serum sCD23 was measured by a commercial
immunoassay (Cell free CD23 test kit, T Cell Diagnostic,
Inc Cambridge USA); normal values were between 15 to
250 U.I./ml. Serum IL-4 was measured by ELISA
(Human IL-4 ELISA Test kit, Intertest-4 Genzyme
Corporation, Cambridge, USA); values are expressed in
pg/ml.

Serum IFN-y was measured by a solid phase
sandwich ELISA method (Intertest-y Human IFN-y kit,
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Table 3. Phenotypic analysis of PBMC/ CD23 in children (Patients vs controls)

Controls PAR AD
(n=10) (n=14) (n=13)
mm?> % mm’> % mm?> %

PBMC/CD23+ 27+7 1.140.3 212454 541! 129435 ! 4!

CD3+/CD23+ 0 0 14+6 0.4+0.2 ' 8+3 0.3%0.1

CD4+/CD23+ 0 0 5+4 0.2+0.1 543 0.2+0.1

CD8+/CD23+ 0 0 242 0.1£0.1 242 0.120.1

CD19+/CD23+ 1£1 0.1+0.1  144+56 ' 41! 13336  2.8+0.5'

CD56+/CD23+ 0 0 2+2 0.1+0.1 242 0.3+£0.3
Results are expressed as the arithmetic mean + standard error of absolute (cells/mm’) and percentage (%) values of cells with positive fluorescence by
flow cytometry.

' p<0.005 when compared to controls.

Genzyme Corporation, Cambridge, USA): values are
expressed in pg/ml.
Statistical analysis

The statistical significance of the difference in
lymphocyte subpopulations and serum cytokines were
evaluated by an unpaired nonparametric test (Mann-
Whitney test). Values of total IgE were log transformed.
The possible correlation of CD23+ lymphocytes and
serum cytokines was evaluated by the Pearson test.

RESULTS
PBMC phenotypic analysis
Controls
The phenotypic analysis of PBMC in controls

showed that both children and adults exhibited similar
cell subpopulations values (Tuble 1, 2 and 3). In relation

to CD23, adults had a significantly higher value of

CD19+/CD23+ cells than children (p<0.005) (Table 4).
There were no differences between both groups when
serum levels of IgE, sCD23, IL-4 and IFN ( were asses-
sed (Table 5).

Patients

When evaluating the PBMC phenotypic profiles,
we found that children with PAR showed a significantly
increase of total CD19+ B cells (p<0.05) when compared
to controls (Table 1). Children with AD exhibited leu-
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kocytosis and increased values of total CD56+ cells
(p<0.05) when compared to controls (Table 1). In adults
with PAR, no differences were found when compared to
controls. However, adults with AD exhibited a significant
diminution of the percentage of CD3+ cells (p<0.05) and
CD4+ cells (p<0.05) (Table 2).

PAR adults had increased values of lymphocytes
and total CD19+ B cells when compared to PAR children.
AD adults showed leukocytosis and increase in CD3+
cells and CD8+ cells when compared to AD children
(p<0.05).

CD23+ cells

When CD23+ cells were investigated we found a
significantly augmented value of PBMC/CD23+
(p<0.005) and particularly of CD19+/CD23+ cells
(p<0.001) in both PAR and AD children when compared
to controls (Table 3). PAR and AD adults showed an
increase in CD19+/CD23+ cells when compared to con-
trols (Table 4), being this difference significant only for
AD adults. PAR adults exhibited lower values of
PBMC/CD23+ cells (p<0.05) when compared to PAR
children (Table 4). Finally, when compared the expres-
sion of CD23 in relation to IgE levels in children and
adults. It was significant increased in children indepen-
dents of the IgE levels (Table 6). While in adults this
increase was observed only in patients with levels of IgE
higher than 1.000 U.I./ml (Table 7).

SCD23 and cytokine serum levels
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All patients exhibited a significant increase in
the values of IgE (p<0.005) when compared to controls.
Although AD patients had higher values of IgE than PAR
patients, only in AD adults this difference was significant
when compared to PAR adults. There were no differen-
ces in serum levels of sCD23, IL-4 and IFN-y between
patients and controls. However, adults had significantly
lower values of sCD23 than children (7uble 5).

DISCUSSION

The low affinity receptor for IgE, FceRII/CD23,
was described for the first time by Spielberg, Lawrence
and collaborators 'S and currently is considered as one of
the basic structures in the regulation of IgE synthesis.
The CD23 molecule is a type 11 integral membrane gly-
coprotein which is continuously cleaved by autoproteoly-
sis into soluble fragments released to the extracellular
fluid and referred to as soluble CD23 16.17. On normal B
lymphocytes, CD23 is selectively expressed on surface
IgM/IgD bearing cells and is lost after isotype switching
18

The very few available reports estimated the
value of CD23 in lymphocytes of normal subjects ran-
ging from 1 to 4% and constant for all ages !9 20,
Following previously reported standarized clinical proto-

cols for normal subjects !3.2!, we studied 20 control indi-
viduals (10 children and 10 adults) without history of eit-
her allergic disease or parasitic infection and found signi-
ficantly higher values of CD19+/CD23+ cells (1% vs
0%) in control adults when compared to children. Thus,
further efforts should be made to establish the standard
normal values of this molecule.

The specific aim of the present investigation was
to explore in PAR and AD patients the expression of
CD23 among the different PBMC cell populations and to
gain further insight in relation to serum levels of both
sCD23 and certain cytokines. While PAR adults showed
comparable values of CD3+, CD4+ and CD8+ to con-
trols, we found similar to Leung et al. !9 a significant
diminution in the percentage values of both CD3+ and
CD4+ cells with normal values of CD8+ cells in AD
adults. As a contrast, PAR children group exhibited an
elevation in CD19+ B cells being the other subsets com-
parable to controls.

Another striking finding was a significant incre-
ase of both PBMC/CD23+ and CD19/CD23+ cells in
PAR and AD children. Previous reports found these alte-
rations only in children 5.2, Furthermore, Kim et al. 22
described variations only in absolute values, advancing
the hypothesis of a probable relation to the physiological
lymphocytosis of children. There are several reports sho-
wing an increase in PBMC/CD23+ in AD patients, being

Table 4. Phenotypic analysis of PBMC/CD23+ in adults (Patients vs controls)

Controls PAR AD
(n=10) (n=13) (n=3)
mm’ % mm’ % mm’> %

PBMS/CD23+ 35+4 17402  58+11°' RS 124443 542
CD3+/CD23+ 1£1] 0.120.1  27:1.8 SONEWM (5415 0.0
CD4+/CD23+ 0 0 0 0 746 0.3+0.3
CD8+/CD23+ 0 0 1] 0.120.1 7+6 1.5+1.40
CD19+/CD23+ 25+6°  1.2+02 53+14 2+0.4 94421 ! 441!
CD56+/CD23+ 242 0.1£0.1 0 0 0 0

Results are expressed as the arithmetic mean + standard error of absolute
flow cytometry.

(cells/mm’) and percentage (%) values of cells with positive fluorescence by

'p<0.05 when compared to controls. ® p<0.05 when compared to PAR children. ®p<0.05 when compared to control children
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different in the type of cell that express the receptor: B
cells 4 or CD8+ cells 5. We found an increase in
CD19+/CD23+ cells but not in CD8+/CD23+ cells.
Furthermore, PAR children also depicted significant
increase of PBMC/CD23+ expression when compared to
PAR adults.

Children with PAR exhibited higher values of
sCD23 than adults with PAR, suggesting that sCD23
serum levels may have an age dependent variation in this
disease. We did not find a correlation between serum
levels of IgE and sCD23, suggesting perhaps that all
serum sCD23 may not be functioning as an IgE poten-
tiating factor. Furthermore, sCD23 may consist of multi-
ple components with different functions, as has been
shown in rodents 23.

A prolonged incubation with IL-4 is required for
optimal CD23 expression in vitro and analysis of the
kinetics of IL-4 receptor internalization and recycling,
suggests that CD23 is mainly induced following interac-
tions of IL-4 with recycled IL-4 receptors 24. In contrast,
IFN-y and IFN-y inducers inhibit IL-4 induced CD23
expression on normal B cells 25. As in other reports 22.20
no correlation was found between serum IgE levels and
the other evaluated cytokines. When we classified
patients by serum IgE level, we found increased levels of
CD19+/ CD23+ cells in all children patients (Table 6); in
adults, only those patients with IgE higher than normal,
showed significant increase; this difference was evident
with IgE levels higher than 1000 U.I./ml (Table 7).
Overall, these observations may add further insight in the
understanding of the IgE system and the different structu-
res related to the IgE synthesis. Within this context, ato-
pic children showed an increase in B cells and exhibited a
significant increase of CD19+/CD23+ cells and sCD23
when compared to atopic adults. Moreover, these results

suggest that atopic patients should be evaluated separa-
tely according to their clinical diagnosis.

Therefore, it is possible to suggest that the
assessment of this cell population specially in children
could be used as a marker of atopy, in the same way as an
elevated value of serum IgE.

New investigations should be made to determine
the function of T cells and the profile of cytokines in
atopy, their influence on B cells and in the synthesis of
IgE, probably through CD23. This in turn, should help in
clarify further the differences in the immunopathology of
both PAR and AD patients.
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' p<0.05 when compared to controls
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