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ABSTRACT

st eosinophil populations have ‘been characterized on the
basis of discontinuous Percoll density gradients. In peripheral
biood. normal individuals show a low number of normodense and
hypodense eosinophils. contrasting with the high amount of hypo-

dense cells in patients who have allergies. To characterize these

nwo eosinophil populations. we analyzed membrane expression of

several antigens and cyiokine receptors in normodense wnd
h iense cosinophils from patients who have allergies and
¢ - sols. Hypodense eosinophils expressed higher levels of
CD122. CD69. and CD4 in both patients with allergies and
control individuals when compared to normodense cosinophiis.
The expression of CDI125. CD124, CD25. CDI32. and CD23
were similar in both cell 1vpes. (Allergy and Asthma Proc
28117124 2002)

- 3 ecause human eosinophils have a slightly higher den-
£ sity than other ieukocytes. density gradient centritu-
cation commonly is used to isolate them." Initial studies”
revealed that human blood often contained a population of
cosinophils that differs in density from normal eosinophils.
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Eosinophils of lower density were termed light density or
hypodense cells. whereas those of normal density were
termed normodense cells. Normodense eosinophils, from
normal individuals. have a peak density of ~1.088 ¢/mL.. In
contrast. light-density eosinophils have a peak density of
1.070-1.085 g/mL". The numbers of hypodense eosinophils
directly correlate with the degree of peripheral blood eosin-
ophilia.*

Morphologically. hypodense eosinophils from individu-
als with eosinophilia are different from normodense eosin-
ophils of normal controls: individual eranules are smaller
and the total granule area of the cell is reduced also. A series
of changes including cell swelling. a decrease in the cyto-
plasm volume occupied by granules, and an increase in
granule Jucency appear 1o contribute to the generation of
hvpodense cosinophils in virro. A reduction in cosinophil
eranule size may be the cause of its lower density vivo,
Hypodense cosinophils appear to be metabolically more
active than the normodense ones. They contain less major
basic protein per million cells than the normodense cells and
the levels of eosinophil peroxidase may be reduced. They
also show an increased oxygen consumption parallel with
an augmented ability to generate superoxide anion. an in-
creased production and releasability of LTC4 after incuba-
tion with immunoglobulin G (1gG)—coated beads or calcium
ionophore A23187. and a potent cytotoxic activity against
antibody-coated targets, when compared to normodense ¢o-
sinophils.”

Comparative peripheral blood cosinophil studies have
been limited by the difficulty in isolating sufficient numbers
ol pure cosinophils from healthy noneosinophilic subjects.
Commonly used isolation methods are based on the physical
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>ercoll den ST

differences amony cosmophils and neutrophils. the usual

contaminating leukocyie gradients were

i {4
used mitially to obtan pure normal density costnophils”:
number u' cosinophils is ob-

however. a relatively small

tained from peripheral blood of normal subjects. Recently,

protocols using negative selection of cosinophils with anti-
(Dl()~um[cu magnetic beads hnk been a major ad-
vance in cell recovery and purity. However. an impor-
tant concern has been the fact tha cosinophils isolated by
these diverse Protocols mayv have ditferent functional
responses in virro.
Eosinophils possess
receptors involved in di
activation,

variely of surtace markers and

erentiation. tissue recruitment. and

as well as in the synthesis and secretion of
protein and lipid mediators. fivided
into (1) those that are expressed constitutively on normal
blood eosinophils and in
regulated during eosing;
induced during priming oi expressed
the activated cell. Although eosinophils express the low-
affinity I¢G I@CLPIOJ (FCyRIL. CD32). ¢ 1ey lack the FL YRIII
receptor (CDI16) present on neutrophils onmophll ex-
press B1- (CD29). B2- (CD1§). and B/ -integrins. Among
the Bl-integrins. antigen (VLA) 4
(CD49d/CD29). which binds the vascular cell adhesion
molecule I. plays an important role for eosmophll migration
from the blood stream [n addition. eosin-

ophils have a predominant and specific marker. interleukin
™ 'L)-5 receptor \CD]’*) m which its expression is ~ 1000
receptors per cell '

The expression of CD25 (a-chain of the 1L-2 receptor)
was shown in eosinophils without i, Vitro activation,
CDi22 BAchain of rhp IL-2 receptor) was undetectable
. although it was functionally
evaluated.'! The ;_gmn of 11»2 receptor CDI‘ ) was
detected on granulocytes. w
in particular, '

The presence of the a-chain of the [L-4 receptor (CD1 24)
was inferred by the biological activities of the cells stimu-
lated with IL-4 and i SEems to be increased in some in-
flammatory skin diseases such as atopic dermatitix :

Constitutive expression of the low-aftin ty IgE recepror
(FceRII/CD23) has pe the messenger RNA
(MRNA) level on human cosmophils: however. flow cvto-

Cell receptors can be

which expression may be up-

actvaton and (2) those that are

onl

ractuvation und e 1y on

VEry late acuvator

into the tissuex.

en established

metric analysis shows op hvoa limited und heterogeneous
expression of CD23 '
CD69 is an early activation cell marker for lymphocytes

I‘C‘CL‘”{(V'\

and 1ts cross- linking on platelets trigeers aggregation and
mediator release, U nstimulated peripheral hl(md cosinophils
do not e Xpress CD6Y. but cultured I eosinophils with granu-
I()cy[e—nmuophunc colony —stimulati tng fuctor (GM-CSF
Ho3. or 145 do express Chey '3
Induuhk surface markers identified principally on in
include the T-cell—
octated marker ¢ D4. human leucocvie antigen-DR the

Y0 Or in vinro activated cosinophils
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- and B-chains of the 1> receptor (CDH23
Mac-2, FeeRIT(CD23). and CD6Y. 'S

In this studv. we mvestigated.

and CD122))

using flow cyton o
surface marker EXPIEssion on normo- and hypodense LH\]‘;;
Ophl]\ obtained by Percol density gradients from periphery
blood of normal indiy iduals and patients who have allergje,
Normodense and hypodense cosinophils were identifieq by
the absence of CDI6 expression and the positiveness ol
CD49d. This novel approach avoids the use of negitive
selection. which m: W further activate these cells and.  op.
sequently. modulate surfuce marker expression.

MATERIALS AND METHODS
Study Subjects

he patient group included 15 untreated ind viduals se:

lected from the Allergic Disease Outpatient Clin

Unit of the Institute of Immuno logy. Eight pamn[\ zad
perennial allergic rhinits (PAR) and the other sever pa-
tients had extrinsic bronchial asthma. The age range of the
group was between 135 and 40 years. All patients were
sensitive to at least one regional allergen (prick tests): none
had received oral corticosteroid treatmen for at least 3
.1‘0‘rh\ before the study . and parasitic infection was ruled
outin all of them by serial stool tests. Increased eosinophils

the nasal cytology smears (25 of total eells) e .

present in PAR patients. Reversible airtlow obstructic. in
the bronchial asthma patients was established through spi-
rometry; forced expiratory volume in 1 second was (FEV,)
<80% predicted and FEV, increases at least in 12% of the
patients after using a short- acting inhaled B,- agonist. The
control group consisted of 15 sex.- and age-matched healthy
subjects who were nonatopic and were selected among
voluntary blood donors of the Central Univ ersity Hos ral
Blood Bank. The Instity

study protocol.

ute Ethical Commitree approvea :he

Cell Separation

Eosinophils were puritied from 50 mL of EDT A-antico-
agulated peripheral blood samples obtained from pa-

tients with alle ergies and controls following the mer od

described by Gantner !¢ Briefly.

blood were

five parts of peripl  al
mixed with one pur of 6% dC\ tran (Sigma
SEEous. MO) in 0.15 M NaCl and kept
al room temperature for 30 minutes. rm leukocyte-rich
suspension was collected and washed once with ph()sphdtﬁ—
buffered saline (PBS) mel (0,01
mM of EDTA 5 mM of elucose. and 0.1 gelatine) and
centrifuged at 450 x & tor 10 minutes a1 4°C.
adjusted at 25 BOEEEGS | - were resuspended in 1oy of
Percoll solution (Percoll- PhLum(ukl LKB | Smlcchnolo* Y-
Inc.. Uppsala.

Chemical Co .

M of phosphate buffer. 2

Thc G

Sweden: density.

discontinuous isotonic Percoll wmdmnt, and centrifuged at
1600 X ¢ for 30 minutes. Percoll densities (1.070. 1.080.
1.085. 1.090. and 1.100 ) ¢/mL) were obtained according to
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Day's protocol.17 Normodense eosinophils were collected
from the 1.090- and 1.100-g/mL layers, and hypodense
cosinophils were obtained from the 1.085- and 1.080-g/mL
Jayers. Cells were washed in PBS gel and contaminating red
cells were lysed with 15 mL of NH,CI solution (150 mM of
NH,CI, 10 mM of NaHCO;, and | mM of EDTA). After
mixing for 7 minutes at room temperature, the suspension
Wi centrifuged at 450 X g for 10 minutes at 4°C and
washed twice in PBS gel.

Cell viability was estimated by trypan blue exclusion.
The differential cell count was determined by examining
100 cells stained with eosin/methylene blue solution in
methanol.

“cagents
he following panel of monoclonal antibodies included
CD16-PC5, CD49d-fluorescein 1sothiocyanate (FITC),
CD124-PE, CD25-RDI1, CD122-FITC, CD23-RD1, CD4-
FITC, CD69-PE, and mouse isotype control antibodies
(IgG1 PC5, IgGl-FITC, and IgGl-RD1) and were pur-
chased from Beckman Coulter Immunology (Hialeah, FL)
and CD125-PE and CD132-PE were obtained from Pharm-
ingen (San Diego, CA):

e CDI16 (clone 3G8). Reacts with the low—affinify receptor
for IgG (FcyRIID). 3G8 strongly stains neutrophils and
NK cells. .

o CD49d (cloneHP2/1). This is the integrin a4-chain that
noncovalently pairs with CD29 (B1-chain) to form the
VLA-4 or with the integrin 37-chain.

e CDI124 (clone S456C9). Reacts with the human IL-4
receptor a-chain.

e CD25 (clone IL-2R1). CD25 (IL-2R1, Tac, or p55) an-
tigen is the low-affinity receptor for IL-2 (IL-2Ra).

e CDI122 (clone IL-2R (p75). Reacts with the human IL-2
receptor 3-chain (p75).

e CD23 (clone B6). Low-affinity receptor for IgE
(FceRID). :

e CD4 (clone T4). CD4 is a coreceptor in major histo-
compatibility complex class II restricted antigen-in-
duced activation, and it is expressed in the T-helper
lymphocytes.

o CD69 (clone TP1.55.3). Activation inducer molecule.
This activation antigen is one of the earliest appearing
cell surface glycoproteins after T- or B-lymphocyte ac-
tivation but 1s absent in resting lymphocytes.

e CDI125 (clone Al4). Reacts with the «-chain of the IL-5
receptor (IL-5R). expressed on eosinophils and ba-
sophils.

e CDI132 (clone TUGh4). Reacts with the common -y-sub-
unit shared by IL-2, IL-4. IL-7. 1L.-9, and IL-15 recep-
tors.
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Flow Cytometry

Purified normodense and hypodense eosinophils were
analyzed in an Epics Elite flow cytometer (Coulter
Electronics, Hialeah, FL), after previous alignment with
DNA fluorescent check beads. To discriminate between
eosinophils and neutrophils, cells were stained with anti-
CD16, and an electronic map was created over the CD16~
population. We confirmed that these CD16~ cells were
eosinophils through the high expression of CD49d (>95%).
In this CD16 histogram another gate was set (that contains
only CD49d™ cells) for FITC on RDI/PE determination.
Background fluorescence was assessed using isotype con-
trols labeled with FITC or RDI/PE. The specific positive-
ness was assessed using the Immuno-4 program (Coulter
Electronics).

Flow cytometric analysis was performed on 5000
CD167/CD49d™ cells. Cell surface molecules, CD125,
CD25, CD122, CDI132, CD124, CD23, CD69, and CD4
were determined by triple color flow cytometry on purified
eosinophils preparations. Briefly, the cells were adjusted to
1 X 10°mL and incubated with monoclonal antibody
(MADb) anti-CD16-PC5 plus the corresponding FITC or
RD1 MAD’s for 30 minutes at 4°C. Then, the cells were
washed three times with PBS gel. MADb binding was quan-
titated by flow cytometry and expressed as the percentage of
stained cells. Nonspecific binding was determined using the
irrelevant mouse isctypes IgGl-PCS5, IgG1l-FITC, and
IgG1-RDI1. ‘ '

Statistical Analysis

Measurements from control individuals’ and pa-
tients’ eosinophils preparations were pooled for
data analysis. Data are presented as the mean = SD (X =
SD) of the percentage of positive cells. Statistical anal-
ysis was performed using Student’s 7-test for paired or
unpaired data. The limit for significance was taken as
p = 005

RESULTS

he purity of cells obtained with the Percoll gradients
was higher than 95% for the normodense eosinophils
and 7% for the hypodense eosinophils. Despite this fact,
hypodense eosinophils can be identified using flow cytom-
etry by the CD16 /CD49d™ map. The viability was higher
than 95% in every case. The number of eosinophils obtained
from 50 mL of peripheral blood in patients was significantly
higher when compared with controls (p < 0.001). Although
there was a significant prevalence of hypodense eosinophils
in all studied individuals (p < 0.01). in the patient’s group
the values of hypodense eosinophils was increased when
compared with controls (p < 0.01). The ratios hypodense/
normodense eosinophils in absolute values for controls and
patients were 2.5 and 8.5, respectively (Table I).
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— TABLE I

Absolute and Relative Values of Normodense and Hypodense Eosinophils in Controls and Patients

Eosinophils
Hypodense Normodense Total*
Cells x 10° % Cells x 10° % Cells x 10°
Controls 33012 703 = 7.1 1.3 =054 297 + T# 449 14 |
Patients 13.6 = 9.5§ 89.2 +-5.2§ 1.6 = 1.6# 10.8 = 5.2#8% 14.8'+ 14 t

xApsolute number of eosinophils obtained from 50 mL of peripheral blood.
#p < 0.01; normodense vs hvpodense eosinophils; §p < 0.01: patients vs controls.

The high expression of CD49d and CDI125 in CD16~
cells obtained from the 1.090—1.100 g/mL and 1.085-1.080
g/mL of Percoll density layers confirmed the eosinophilic
nature of these cells (normodense and hypodense eosino-
phils, respectively: Fig 1: Table IL We did not find signif-
icant differences in the expression of CD49d between hy-
podense and normodense eosinophils or between controls
and patients. CD125 was significantly lower (p < 0.03) in
control hypodense eosinophils as compared with normo-
dense eosinophils of the same group..

The a- and -y-chains of the IL-2 receptor are constitu-
tively expressed in both eosinophil types, with no ditfer-

—_ences between groups. The percentage of CD122 positive-
ness was significantly increased in hypodense eosinophils
of both groups (p < 0.001 and p < 0.05, respectively),
contrasting with a decrease in mean fluorescence intensity
(MFI), significant only in patients (p < 0.05). There was a
lack of expression of the c-chain of the IL-4 receptor
(CD124) in all groups studied (Table II).

When comparing individuals, CD23 and CD69 expres-
sions were lower in the patient’s group in both eosinophil
populations as compared with controls, although the differ-
ences were not significant (Table III). On the other hand,
hypodense eosinophils tend to show lower values of CD23
in all samples studied (Table III).

A higher expression of the activation marker CD69 was
observed in hypodense eosinophils of both groups. This
difference was not significant (Table III). There were no
differences in the values of CD4 between groups.

Three of the eight PAR patients included in the study.
with severe symptoms, were studied before and after |
month of treatment with nasal Beclomethasone and envi-
ronmental control. Remission of the clinical symptoms was
obtained in all three patients (Tables IV and V). In both
normo- and hypodense eosinophils there was (1) a signifi-
cant increase of the MF1 of CDI125 after treatment: (2) a
decreased expression of CD132 (p < 0.001) although s
MFI was increased (nonsignificant); the contrary was
observed with CD122 expression; (3) a mild, but signif-
icant (p < 0.05) modulation of CD124 expression after
treatment: and (4) CD4 and CD23 were mildly modu-
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lated. In normodense eosinophils, a significant (p < 0.05) !
decrease of the MFI for CD25 expression was obtained
after treatment.

DISCUSSION

Cells of the immune system use surface molecules for
selective trafficking, intercellular communication,
and focused cellular responses to a broad inflammatory
stimuli.'® Peripheral blood eosinophils typically circulate as
resting cells but undergo activation that precedes degranu-
Jation. inflammatory mediator production, and cytokine se-
cretion. Eosinophil activation occurs either before or con-
current with their passing through tissues and then they are
recruited to specific inflammatory foci. Therefore, whole-
blood eosinophils represent a wseful starting point to eval-
uate early cellular activation. Activated eosinophils have
been associated with symptoms or pathology in eosinophilic
conditions such as asthma, hypereosinophilic syndrome,
and helminth parasite infections.'® The mechanism of these
activation processes is believed to relate in part to cytokines
(particularly IL-3, IL-5, and GM-CSF) secreted by lympho-
cytes in the local immune reaction or by vascular endothe-
lial cells (IL-3 and GM—CSF).20 Hence, understanding the
nature and mechanisms underlying eosinophil activation
should greatly enhance our understanding of their role in the
immune reactions in which they participate.

By using separation on discontinuous density gradients.
previous works have indicated the presence of a subpopu
lation of human eosinophils in the lightest density gradients
referred to as hypodense eosinophils. Several lines of evi-
dence suggest that hypodense eosinophils might correspond
to a particular step of in vivo activation with regard to its
metabolic response, cytotoxic ability, and organ tissue dis-
tribution.® Flow cytometry is a powerful method for assess-
ing surface molecule expression on selected cell populz
tons. In this swdy, we combined the isolation
eosinophils by Percoll densities and flow cytometry to eval-
uate surface molecule expression by eosinophils of different
densities in control and in patients who have allergies.

Our results clearly confirm that CD16/CD49d expression
can effectively discriminate between eosinophils and neu-
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Figure 1. [llustration of the adjustments made in order to ascer-
tain eosinophil and neutrophil cell populations in a rypical sample
obtained from a control. In the rop part of the figure, an electronic
map, named A, was created in the cvtogram (forward [FS] and
side-scatter [SC]). CDI16 was assessed in these cell populations
und eosinophils were separated from neutrophils creating two
electronic maps in the FS versus CD16-PC5 cvtogram. The map
nominated B, gated on map A. contains all the cells that lack CDI16
expression, and the map C, also gated on map A, contains all the
cells thar were CDI16™ as shown in the figure. The other histo-
grams show CD49d expression on both cell nvpes. The cells that
are CDI6~ express CD49d (cosinophils) and the cells that express
CDI6™ lack CD49d expression (neutrophils).

trophils. However. there are situations in which CD16 may
be misleading. Some anti-CD16 antibodies are specific for
only one form of the polymorphic Fc-receptor and the CD16
surface antigen can be shed from activated neutrophils
under pathological conditions. Therefore, we evaluated
CD49d, which is expressed on all eosinophils but not on
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neutrophils. Together with CD29. it forms the VLA-4 com-
plex, which has been shown to be involved in adhesion to
vascular adhesion molecule 1 on activated endothelial
cells.” The high expression of CD49d in the cells gated with
the electronic map created over the CD16” population
confirms that we were looking at eosinophils.

As reported by others,?’ patients had a significant in-
crease of eosinophils in peripheral blood. In both controls
and patients there was a prevalence of the hypodense over
the normodense eosinophils, but patients had a significant
increase of hypodense eosinophils and a significant de-
crease of the normodense eosinophils when compared with
controls. '

IL-5 is a T-cell-derived soluble factor that supports the
proliferation and differentiation of murine eosinophils as
well as B-lineage cells.** An increased IL-5 production has
been described in eosinophilia associated with malignant
disease, helminth infection, allergic disease, and idiopathic
hypereosinophilic syndrome.'” IL-5 acts on various cells via
a specific cell surface receptor and this was the reason to
evaluate the IL-5 receptor on normo- and hypodense eosin-
ophils from patients who have allergies and control donors.
In all cases, we detected a high expression of IL-5R, with no
significant differences in both normodense and hypodense
eosinophils from the group of patients.

IL-2 receptors are classified into three types differing in
their affinities to associate with IL-2: the high-, intermedi-
ate-, and low-affinity receptors, and there are at least three
distinct subunits, the -, (B-. and +y-chains. The «-chain
(IL-2Ra, CD25) is a 55-kDa cell surface glycoprotein
(p55). comprising the low-affinity IL-2 receptor. The IL-
2R, (CD122), is a 75-kDa cell surface glycoprotein and is
an essential subunit for functional IL-2 receptors. The third
component of the IL-2 receptor, the y-chain (CD132), is a
64-kDa molecule that is shared also with other cytokine
receptors. Because IL-2Ra formed the low-affinity receptor
by itself and IL-2RB or IL-2Ry alone possessed undetect-
able affinity to IL-2 binding, an affinity conversion model
has been proposed such that IL-2R« first binds IL-2 after
which IL-2RB and IL-2Ry associate with the IL-2—bound
IL-2Ra to constitute the high-affinity receptor. Expressions
of IL-2Ra, [L-2RB. and IL-2Rvy on various populations of
human peripheral blood cells were examined by two-color
flow cytometry. > [L-2R~y expression was seen on all of the
cell populations including CD4~ T.CD8* T,CD20™ B, and
CD36 " NK cells and CD14™" monocytes. Most of the gran-
ulocytes also expressed IL-2Ry. [L-2Re and IL-2R3 were
differentially expressed on these cell populations, although
their expressions were enhanced by extracellular stimuli
such as antigens and mitogens. As far as we know. this is
the first report of the expression of the IL-2R chains in
normo- and hypodense eosinophils. In both control donors
and patients with allergies. we found a significant increase
of the percentage of positive expression of CD122 in hypo-
dense eosinophils when compared with normodense eosin-
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TABLE II

Expression of 11.-5, IL-2, and IL-4 Receptors on Eosinophils

Controls Patients
% MFI Yo MF1

Normodense

CD49 04.1 = 2.7 1.8 = 954 + 3.0 1.7+ 05

Ch125 75.6 £ 10.7 03 = 65.1 = 15.6 0.3 0.1

CD25 19.1 99 1.6 = 166 = 11.3 1.6+ 05

D122 85*x29 14 = 52+09 19+12

cDh132 2162122 0.6 = 179 = 11.5 04 +02

CD124 3412 03 = 3609 0.2 0.1
Hypodense

CD49 904 = 104 1.7 = 0.8 944 =49 1.6 = 0.5

CD125 625 =.12.1* 0.2 = 0.03* 714114 0.3 =0.03

CD25 143 =55 1512 13.6 = 8.9 1.6 £ 1.03

CD122 303 0 16 7** 12207 23.6 = 6.5** 1.06 = 0.9*

CD132 193x114 06 =04 196 = 134 04 =02

CD124 33*0.6 03=x02 33206 03201

Normodense and hvpodense eosinophils isolated from patients and controls were triple stained with anti-CD16 plus the
corresponding MAD's. Data are presented as X = SD of the percentage of positive expression and MFI in logarithmic units.
*p < 0.05; **p < 0.001; hypodense eosinophils as compared with normodense eosinophils isolated from each group.

ophils. We did not find any differences between the groups
for CD25 and CDI132. So. apparently, hypodense eosino-
phils are characterized by an increase in the percentage of
positive CD122 expression. with no changes in the fluores-
cence intensity.

The high-affinity IL-4 receptor (CD124) is expressed
constitutively on a wide variety of hematopoietic and non-
hematopoietic cells such as fibroblasts, neuroblasts, kera-
tinocytes, hepatocytes, and stromal cells.®® We detected
very low levels of expression of the IL-4 receptors in all the
populations studied, with no differences between hypodense
and normodense eosinophils and between control and pa-
tients.

CD69 and CD25 are best known as very early activation
markers on lymphocytes.'> However; we could not find an
increase of these markers on patients’ eosinophils. The
expression of CD23 was decreased in patients with allergies
as compared with normal -donors, although the difference
was not significant. CD23 is broadly expressed on many cell
types; however, after initial up-regulation, this molecule
undergoes autoproteolysis with subsequent shedding from
the cell surface. which results in the production of a soluble
form of CD23 (sCD23). Moreover, it is possible that the
receptor is shed by IgE.*

The effect of topical steroids, in a specific disease such as
severe perennial rhinitis, seems to have implications in the

TABLE 11X

Expression of CD23, CD69, and CD4 on Eosinophils

Controls Patients
Yo MFI1 %o MFI

Normodense

CD23 3.7+28 OB ==l 29+ 30 .25 *-0.06

CD69 8.5+ k1.2 0.3 = 0d 6.7 3.0 0.4 +04

CDh4 11 9.0 0.53 = 018 b2 £ 10 0.5 = 0.2
Hypodense

cDh23 34+23 30 24 =04 0.31 = 0.1

CD69 11:0:5.5 ().4 o O 99 +46 03+ 0.1

CD4 103+ 58 0.8 13 11.9 = 74 04+ 0.1

Normodense and hypodense eosinophils isolated from patients and controls were triple stained with anti-CD 166 plus the
corresponding MAb's. Data are presented as X £ SD of the percentage of positive expression and MFI in logarithmic units.
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TABLE IV

Surface Molecule Expression on Normodense

Eosinophils of PAR Patients Before
and After Treatment

Posttreatment

Yo " % MFI
Clih 95 £ 4 it 97 +3 17202
apil2s 68 = 23 i 57 £48 =06 =0.1%
Ch2o 1423 ? = 106 0.5:4:0.4%

ch122 7 i | 2?08 Sl 27 i)

cpilz2 319 5 =03 16 6 iohest &
cD124 Sl B ? =003 54 0.6:=0.1*
CcDh4 189 302 20 %11 1i5=:015
CD69 Qi 3 72038 14 +3 0:7-70.03
¢in3 3 A 7= 001 i | 0.7 02

Normodense and hypodenie eosinophils isolated from pa-
tients and controls were triple stained with anti-CD16b plus

the corresponding MAG
the percentage of I

pression and MFL
:c2 casinophils pretreatment as com-
pared with normodense sosinophils posttreatment.

expression of IL-2 and I1L-4 receptors. No major effects
were observed in other markers that we used for normo- and
hypodense eosinophils. ably because only a small num-
ber of patients were €va ted and the treatment used has
eminent local and not systemic effects.

TABLE V

Surface Molecule Expression on Hypodense
Eosinophils of PAR Patients Before
and After Treatment

Pretreatment Posttreatment
% MFI % MFI
@p49 9y =2 2205 97=*3 it
chios n2+tla 03+001 58x17 06=01*
CDh25 9 x5 32 7+3 05201
aplge 11 =3 2 | 39 + 27 1204
@lz2 30+:20 06x04 Qi ) 16 = 15
ami?a 4 +04 03201 3%2 0.7 =02
CD4 20 =9 04=0.1 12+9 1 =04
P69 0= T ]+ ] 14+ 4 0.7 =003
((D23 4+4 03001 04104 . 0700

Normodense and hvpodense eosinophils isolated from pa-
tients and controls were iriple stained with anti-CD16b plus

the corresponding MAD's. Data are presented as X = SD of

the percentage of positive expression and MFI.
o> 0.05: hypodense eosinophils pretreatment das con-
red with hypodense cosinophils posttreatment.
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ita are presented as X = SD of

The immunostaining of eosinophils obtained with a dis-
continuous density gradient represents a powerful and effi-
cient method for evaluating the level of activation of freshly
isolated peripheral blood eosinophils. It also represents an
efficient method for evaluating potentially important mole-
cules under various eosinophilic conditions. In our experi-
ence. IL-2RB could help to differentiate normo- and hypo-
dense eosinophils. These studies identified cell surface
molecules involved in eosinophil isolation and provided
targets for the study of eosinophils activation that will
further strengthen our understanding of their role in imme-
diate hypersensitivity immunology.
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