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nonatopic patients following stimulation with
ragweed antigen E
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Background: Soluble CD23 is the proteolytic cleavage product of the low lated to the mitogenic properties of
affinity receptor (FCERII). Functions of CD23 and its soluble products may includeragweed antigef?. It has been shown
upregulation of IgE production and stimulation of B lymphocyte growth.

Methods: Soluble CD23 was quantitated in supernatants of lymphocytes fromvitro with certain mitogen&3-'°
nine ragweed-sensitive and eight nonatopic subjects stimulated in vitro by antigen Because sCD23 has been reported to
E (amb Al), crude ragweed extract, and pokeweed mitogen (PWM).

Results: Although PWM stimulation produced no significant difference between esized that differential responses in
groups, sCD23 release was significantly elevated in the cells of nonatopic patien&CD23 release might occur between
stimulated with antigen E and crude ragweed extrdet<(.05)

Conclusions: This finding supports the concept of separate pathways of activa-tured that ragweed-sensitive patients

tion by antigen and mitogen for sCD23 release and suggests ragweed-sensitive anduld

that increased sCD23 is produced in

upregulate IgE production, we hypoth-

atopics and nonatopics. We conjec-

release greater amounts of

nonatopic patients have fundamental differences in the response of sCD23 releasestoD23 when stimulated with crude

ragweed antigen stimulation.

Ann Allergy Asthma Immunol 1996;76:359—-62.

INTRODUCTION

Soluble CD23 (sCD23) is the proteo-
Iytic cleavage product of the low affin-
ity IgE receptor (FCERII) with molec-
ular weights ranging between 14 and
37 kD. CD23 has substantial homol-
ogy with several animal lectins and is
found on a wide variety of cell types
including lymphocytes, monocytes,
and eosinophils. CD23 is considered
both a receptor and a cytokine. Func-
tions of CD23 and its soluble products
may include upregulation of IgE pro-
duction and stimulation of B lympho-
cyte growth. The mechanisms of ac-
tion of sCD23 have not been fully
elucidated. Recent hypotheses impli-
cate possible feedback mechanisms
whereby IgE can decrease its own syn-
thesis by inhibiting the release of cer-
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tain IgE potentiating factors including
sCD23 and IL-4, which play a major
role in both IgE synthesis and B cell
proliferation’-¢

Mean serum levels of sCD23 have
been shown to be elevated in a variety
of disease states including atopy as
well as chronic lymphocytic leukemia,
rheumatoid arthritis, autoimmune thy-
roiditis, myasthenia gravis, chronic
uremia, and helminth infectioris®

Lymphocyte proliferative response
to purified ragweed antigen in vitro has
been studied in the past in ragweed-
sensitive patients versus nonatopic
controlsi®-*2 Tritiated thymidine up-
take was used to measure DNA syn-
thetic response to stimulation by anti-
gen E (amb Al), the major short
ragweed pollen antigen. Although both
nonatopic controls and ragweed-sensi-
tive subjects had marked lymphocyte
proliferative response to antigen E,
there was no statistically significant
difference between the two popula-
tions. Given this finding, Buckley et al
suggested that the results could be re-

ragweed extract or antigen E (AgE).
Accordingly, we measured in vitro the
amount of supernatant sCD23 release
from peripheral blood lymphocytes in
ragweed-sensitive and nonatopic indi-
viduals when stimulated by the follow-
ing: pokeweed mitogen, crude rag-
weed extract, and antigen E.

Analysis of such data could clarify
whether separate pathways of sCD23
release exist for antigens versus mito-
gens in atopics and nonatopics and
whether the effect of antigen in such a
system is mitogenic.

SUBJECTS

The study group consisted of nine rag-
weed-sensitive and eight nonatopic
subjects (Table 1) recruited from the
R. A. Cooke Institute of Allergy Clinic
and employees of St. Luke’s-Roos-
evelt Hospital Center. Subjects were
entered into the study after informed
consent, approved by the Institutional
Review Board (IRB). Prior to entry
into the study, all subjects completed a
symptom questionnaire and a panel of
skin prick tests to six common inhalant
allergens was administered. Subjects
were excluded if they were receiving
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Table 1. Patient Demographics Statistical Analysis

Ragweed-Sensitive Nonatopic The student’st test was used and a
Mean age, yr (range) 38.9 (25-61) 32.8 (30-50) two-tailedP < .05 was considered sta-
Male 6 4 tistically significant. Means are ex-
Female 3 4 pressed as- standard deviation.

Number of observations 11 9

or had received immunotherapy. The
allergens used for skin testing webe

farinag ragweed, grass mix, Eastern
tree mix, Hormodendrum, and stan-
dardized cat. Histamine and diluent
were used as positive and negative
controls, respectively. Subjects se-
lected for the study all had histories of
atopic symptoms during the ragweed

season and positive ragweed skin tests.

Nonatopic subjects were asymptomatic
and had negative skin tests with reac-
tive histamine controls.

MATERIALS AND METHODS
Peripheral blood samples were col-
lected in heparinized tubes and diluted
with Hank’s balanced salt solution.
Lymphocytes were separated using
Ficoll-Hypaque (Pharmacia, Piscat-
away, NJ) density gradient centrifuga-
tion, then washed three times and re-
suspended in 10% human serum.
Lymphocytes were cultured in tripli-
cate in flat bottom micotiter plates
(Flow Laboratories, McLean, VA), (2
X 1 lymphocytes/well) and incu-
bated in the medium with antigen or
mitogen. The medium contained 0.2
mL Eagle’s minimal essential medium
(GIBCO, Grand Island, NY) supple-
mented with 10% heat inactivated hu-
man serum, 0.25 mmol of HEPES
buffer, 2 mmol ofL-glutamine+ 100
units of penicillin/mL and 10Qug of
streptomycin/mL (GIBCO). Superna-
tants were pooled after humidified in-
cubation in 5% CQat 37.5 °C. Based
on preliminary studies, two concentra-
tions of 85% pure antigen E (17.5 and
8.75 ng/mL) were used (provided by
Dr. David Klapper, Department of Mi-
crobiology, University of North Caro-
lina, Chapel Hill, NC). Two concentra-
tions of crude ragweed extract (.75 and
0.375 wg/mL) were also used (Greer
Laboratories, Lenoir, NC). Pokeweed

mitrogen (GIBCO), 1:100 vol/vol was
used as a control.

To determine the length of incuba-
tion and the concentration of antigen
and mitogen that would provide the
maximal stimulation, cells were incu-
bated and analyzed at 5, 9, 12, and 15
days. We used the following concen-
trations: PWM: 1:50, 1:100, 1:200;
AgE: 17.5, 8.75, 4.5, 1.7ag/mL; and
ragweed extract: 6, 3, 1.5, 0.75, 0.375
pg/mL.

Supernatant sCD23 concentrations
were measured on day 12 of the incu-
bation period using an ELISA tech-
nique (T Cell Diagnostics, Cambridge,
MA). The detection limit was approx-
imately 15 units/mL. Spontaneous re-
lease of sCD23 by unstimulated cells
was subtracted from the baseline in the
final data analysis. Supernatant sCD23
concentrations are expressed as units/
mL.
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RESULTS

At day 12 of pokeweed mitogen stim-
ulation, no differences in sCD23 con-
centration were appreciated between
ragweed sensitive (239.78 176.98)
and nonatopic (291.38& 201.93) sub-
jects P = .56) (Fig 1); however,
pokeweed mitogen elicited a higher
sCD23 concentration than antigen E
and crude ragweed extract.

Both the ragweed-sensitive and
nonatopic patients produced sCD23
above background levels at day 12 in
response to Ag E and crude ragweed
extract  stimulation.  Significantly
higher concentrations of sCD23 in the
nonatopic group compared with the
ragweed-sensitive group were ob-
served for both concentrations of AgE
(Fig 1). At an AgE concentration of
17.5 pg/mL, the nonatopic subjects
showed a mean sCD23 of 145.56
107.54 versus the ragweed-sensitive
55.27 + 68.88 P = .035). At 8.75
ng/mL of AgE, the nonatopic subjects
showed a mean sCD23 concentration

B Ragweed Sensitive
Non-Atopic

AgE Ragweed Ragweed
8.75 ng/mi 0.75 pg/ml 0.375 pg/mi
p=0.017 p=0.033 p=0.068

Figure 1. Mean concentratior-(standard deviation) of supernatant sCD23 at day 12 after incubation

with PWM and ragweed antigen.
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of 132.67+ 108.27 as opposed to the
ragweed-sensitive  subjects whose
mean concentration was 37.7245.95

(P = .017).

When incubated with crude ragweed
extract at a concentration of 0.7m/
mL, the cells of nonatopic subjects
produced significantly more sCD23
(91.67+ 91.56) than the ragweed-sen-
sitive (23.91 = 30.47) group P =
.033). Differences in concentrations of
sCD23 using the lowest concentration
of crude ragweed extract (0.37bg/
mL) did not reach statistical signifi-
cance between the two groups studied
(P = .068) but showed a similar trend
toward significance.

DISCUSSION

Soluble CD23 is the proteolytic cleav-
age product of the low affinity IgE
receptor (FCERII). Understanding the
mechanism of action of sCD23 may
elucidate why atopics and nonatopics
have differential response to allergens
despite widely overlapping serum IgE
antibody levels. Although pokeweed
mitogen stimulation produced no sig-
nificant difference in supernatant
sCD23, there was a statistically signif-
icant difference between atopic and
nonatopic subjects with both concen-
trations of antigen E and one concen-
tration of 0.75ug/mL crude ragweed
extract with the 0.37g/mL concen-
tration showing a similar trend. Thus,
antigen stimulation showed a response
different from that of a mitogen. Con-
trary to expectation, it was the nona-
topic group that produced higher levels
of supernatant sCD23 than the rag-
weed-sensitive group.

A study by Buckley? assessed DNA
synthetic response by measurifig
thymidine uptake of peripheral blood
lymphocytes after stimulation by anti-
gen E. Buckley’s study compared pro-
liferative responses between normal
newborn, agammaglobulinemic, and
ragweed-sensitive subjects. Although
no mitogen control was used, the DNA
synthetic response was not signifi-
cantly different between the ragweed-
sensitive subjects and the nonatopic
controls. It should be noted that eight
of the 19 subjects had received immu-

notherapy, whereas in our study, none
of the ragweed-sensitive group had re-
ceived immunotherapy. In addition,
Buckley’s study assessed cell activa-
tion as evidenced b3H thymidine up-
take. No measurement of sCD23 was
undertaken. The present study as well
as Buckley’s did not control for the
possible influence of seasonal varia-
tion.

Weisberg et dt studied®H thymi-
dine uptake of peripheral blood lym-
phocytes from nonatopic individuals
only. Cells were incubated in vitro
with pollen extracts (including rag-
weed) as well as phytohemagglutinin
(PHA). Weisberg found a more
marked response with PHA compared
with ragweed antigen. Marked prolif-
erative responses occurred in response
to antigens in subjects who had never
been previously exposed. Both of these
findings were consistent with ours in
relation to nonatopic subjects.

Monteseirin et a@f compared in
vitro supernatant sCD23 release from
peripheral blood lymphocytes of olive
pollen-sensitive asthmatic patients and
nonatopic controls. Peripheral blood
lymphocytes were stimulated in vitro
with PHA, varying concentrations of
olea (olive pollen antigen) and.
pteronyssinusan antigen to which the
patients were not sensitive. Both PHA
stimulation and olea stimulation pro-
duced significantly higher concentra-
tions of sCD23 in the olive-sensitive
asthmatic patients compared with the
nonatopic subjects. No differences
were found withD. pteronyssinus

These results are in contrast to our
findings of higher concentrations of
sCD23 in nonatopics. Monteseirin's
study suggests that sCD23 release is
antigen specific and not simply a mi-
togenic property of the antigen since
there was no response B pteronys-
sinusantigen.

It should be pointed out that in Mon-
teseirin’s study the number of patients
and the sensitivity of the assay for
sCD23 is not given. In addition, the
production of sCD23 was not mea-
sured beyond day 7 and was found to
peak at day 4. This is in contrast to our
study where peak levels were obtained

at day 12; no statistical analysis of
results with pollen stimulation was
provided.

One hypothesis that could explain
why the nonatopics in our study had a
greater release of sCD23 in response to
antigen E is suggested by Gordon et
al'” who found that IgE binding of
CD23 on the cell surface protects the
molecule from proteolytic cleavage
and therefore decreases the release of
sCD23. This is consistent with the hy-
pothesis of feedback inhibition by IgE
of IgE potentiating factors. Measure-
ment of ragweed-specific IgE and total
IgE in both serum and supernatants of
study subjects would help clarify this
issue.

Several investigators have studied
mitogen and cytokine effects on pe-
ripheral blood lymphocytes with re-
spect to IgE synthesis, CD23 expres-
sion, and sCD23 release as well as the
role of IL-4 and gamma IFN in this
process#~18In particular, in vitro stud-
ies by Kicza et af from atopic donors
demonstrated differences in CD23 ex-
pression depending on whether periph-
eral blood lymphocytes were stimu-
lated prior to or after separation into
their components (B cells, T cells,
monocytes). B cells and monocytes re-
vealed a strong increase in CD23 ex-
pression when the cells were separated
prior to stimulation compared with
data when the cells were stimulated
unseparated. A marked increase in
sCD23 release was noted in the super-
natants of unseparated peripheral
blood lymphocytes stimulated with
IL-4. Separated peripheral blood dem-
onstrated marked increases in sCD23
in B cells and monocyte supernatants
but not in T cells.

Statistical analysis of Kicza’'s data
was confined to comparisons of tripli-
cate results in individual subjects. The
methods of statistical analysis were not
given. Interestingly, this paper re-
ported that similar results were found
with cells of nonatopic donors, the per-
centage of CD23 expression and
sCD23 release after cytokine stimula-
tion being much lower compared with
the results obtained for atopic donor
cells. The data however, for the nona-
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topic donors were not shown. Al-
though Kicza's findings in nonatopic
subjects conflict with ours, his results
are difficult to verify.

We are currently conducting a fol-
lowup study using the same patient
groups, antigens, and mitogens but
stimulating the cells in culture with
IL-4. IL-4 upregulates the synthesis of
IgE via the mechanism of class switch-
ing of immunoglobulin isotype. Our
current results suggest that IgE has a
feedback inhibitory effect on CD23
function.
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