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Abstract

Background: Severe asthma is characterized by neutrophil-
ic inflammation and high levels of interleukin (IL)-8. Airway
epithelial cells play a pivotal role in the pathogenesis and
chronicity of asthma. The objective of this work was to de-
termine whether CXC receptors were involved in human
small airway epithelial cell (SAEC) activity by incubating
them with IL-8; the investigation also included a proteomic
approach. Methods: IL.-6 and intercellular adhesion mole-
cule-1 (ICAM-1) were assessed by ELISA and flow cytometry,
respectively. CXCR-1 and CXCR-2 receptor mRNA and protein
expressions were analyzed by RT-PCR, immunocytochemis-
try and flow cytometry. Cells were incubated with different
concentrations (0-100 ng/ml) of IL-8. The involvement of
both receptors was assessed using specific antibodies. Re-
sults: Only the CXCR-1 receptor was expressed in SAECs. IL-8
(50 ng/ml, 12 h) induced the release of IL-6 and had no effect
on ICAM-1. Supernatants analyzed by surface enhanced la-
ser desorption ionization time of flight mass spectrometry
(SELDI-TOF MS) showed very weak differences in peptide
profiles. Interestingly, 4,820-m/z peptide release was detect-

ed in the presence of IL.-8 and abolished by CXCR-1 antibody.
Discussion: The present study illustrated the fact that IL-8
mediated by CXCR-1 increased IL-6. We also highlight the
usefulness of SELDI ProteinChip technology to confirm the
potential variation of peptide profile. Moreover, we were
able to detect the 4,820-m/z peptide secreted in vitro by hu-
man airway epithelial cells induced by IL-8 via CXCR-1 recep-
tor. Determination of the protein secretion profile in re-
sponse to inflammatory stimuli could be an important ther-
apeutic strategy in severe asthma.

Copyright © 2009 S. Karger AG, Basel

Introduction

Asthma is a chronic inflammatory disorder of the air-
ways characterized by the recruitment of various inflam-
matory cells and the release of different mediators [1]. It
is associated with structural changes in bronchi. Severe
asthma was recently described by different subtypes of
airway inflammatory infiltration, including the ‘classical
eosinophilic process’, and a neutrophilic phenotype was
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shown on some occasions [2]. High levels of inflamma-
tory cytokines have been detected in the blood of patients
with severe asthma [3]. Different cytokines/chemokines
such as interleukin (IL)-8, tumor necrosis factor-«, IL-6
and IL-13 may worsen the severity of asthma [4].

IL-8, a CXC chemokine, is a major chemoattractant
for neutrophils and other inflammatory cells such as
granulocytes [5] and was detected in bronchoalveolar la-
vage fluid from asthmatic patients [6]. Shute et al. [7] re-
ported that IL-8 is a marker of asthma since this chemo-
kine was undetectable in the serum of control subjects.
More recently, we have shown that subjects with a severe
neutrophilic asthma phenotype have higher IL-8 levels in
supernatants of induced sputum as compared to subjects
with mild asthma and controls [8] as suggested by others
[9]. In this respect, further insight into the role of IL-8 in
severe asthma is required in order to design new thera-
peutic strategies.

IL-8 mediates its biologic activity through two spe-
cific seven-transmembrane G protein-coupled receptors:
CXCR-1 and CXCR-2 [10]. CXCR-1 and CXCR-2 bind IL-
8 with high affinity. In contrast to CXCR-1, CXCR-2 also
binds other CXC chemokines such as growth-regulated
oncogene-a, -f3 and -y (GRO-a, -B, -7y), neutrophil-acti-
vating peptide-2, and epithelial cell-derived neutrophil
activating peptide-78 [11]. CXCR-1 and CXCR-2 are
known to be expressed on various lung cells, including
inflammatory cells and epithelial cells [12]. In neutro-
philic asthma, the expression of CXCR-1 and CXCR-2 on
peripheral and sputum neutrophils is similar to that in
chronic obstructive pulmonary disease and is negatively
correlated with the number of neutrophils in the airways
(13].

The airway mucosa is lined with a continuous epithe-
lium that forms a vital protective barrier. Epithelial cells
are more than a mechanical interface, they also play piv-
otal regulatory roles in inflammation and host defense
[14]. Moreover, bronchial epithelial cells produce and
release biologically active compounds, including IL-8,
while activating and recruiting inflammatory cells with-
in the airways and actively contributing to the pathogen-
esis and chronicity of some respiratory diseases such as
asthma [15]. However, it is not known whether IL-8 exerts
autocrine actions on the airway epithelium and whether
IL-8 stimulates the production of other inflammatory
mediators by epithelial cells.

In this study, we used an in vitro model of airway epi-
thelium (small airway epithelial cells, SAECs) to investi-
gate the involvement of CXC receptors and study the
specificity of the functional activity of IL-8 in airway ep-
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ithelial cells. For this purpose, after analysis of the pres-
ence of both CXCR-1 and CXCR-2 in our model com-
pared to the in vitro situation using endobronchial biop-
sies, we analyzed the effect of IL-8 incubation on cytokine
production assessed by IL-6 production and on intercel-
lular adhesion molecule-1 (ICAM-1) expression. More-
over, we also analyzed the effect of IL-8 on the regulation
of its own receptors, CXCR-1 and CXCR-2, by flow cy-
tometry. Thereafter, we investigated the variation of pep-
tide profiles secreted by epithelial cells incubated with
and without IL-8 using a proteomic approach, i.e, sur-
face-enhanced laser desorption/ionization time-of-flight
mass spectrometry (SELDI-TOF-MS) [16]. Recent reports
have identified proteins and peptides that are potent in-
flammatory markers in respiratory diseases [17-19].

Methods

Fiberoptic Bronchoscopy

Bronchial biopsies were obtained using alligator forceps
(Olympus, Tokyo, Japan) on a subsegmental bronchus of the left
lower lobe as previously described [20] in 10 normal healthy hu-
man volunteers. Our local ethics committee approved the study
and all patients agreed to participate by signing a written in-
formed consent.

Human Bronchial Epithelial Cell Culture
Primary SAECs were obtained from Lonza (Basel, Switzer-
land) and cultured as previously described [21].

SAEC Stimulation

Cells were cultured in 12-well plates until reaching 80% con-
fluence. Firstly, dose response (0-1,000 ng/ml) and time-course
(0-48 h) were assessed to determine the IL-8 concentration (Cal-
biochem, San Diego, Calif., USA) to be used in subsequent ex-
periments. Supernatants were removed and subsequently ana-
lyzed. IL-6 release was measured by ELISA. SAECs were stimu-
lated with IL-8 (50 ng/ml) for 12 h in a medium without bovine
serum albumin (for proteomic analysis). In some experiments,
specific antibodies directed against CXCR-1 (0.1-1 pg/ml) and
CXCR-2 (1-10 pg/ml) (R&D Systems, Minneapolis, Minn., USA)
were added to the stimulated medium. All results were obtained
from 6 different experiments.

RT-PCR Analysis

Cells treated in the presence or absence of IL-8 were harvested
and total mRNA was extracted with the RNeasy mini kit accord-
ing to the manufacturer’s protocol (Qiagen, Courtaboeuf, France).
cDNA was synthesized with 1 ug of RNA according to the Ready-
To-Go RT-PCR Beads protocol (Amersham Biosciences, Little
Chalfont, UK). Human CXCR-1 (sense 5'-CAGATCCACAGAT-
GTGGGAT-3' and antisense 5'-TCCAGCCATTC (AG) CCTTG-
GAG-3") and CXCR-2 (sense 5'-AGCTGCTCTTCTGGAGGTGT-
3’ and antisense 5-TTAGAGAGTGGAAGTGTGC-3") (MWG
Biotech, High Point, N.C,, USA) oligonucleotide primers were
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Fig. 1. Immunolocalization of CXCR-1
and CXCR-2 receptors in vivo in human
bronchial mucosa from endobronchial
biopsies obtained from 10 different heal-
thy volunteers. Slides were stained with a
matched IgG antibody (A), an anti-CXCR-
1 (B) or an anti-CXCR-2 (C) receptor anti-
body. Red deposits show the positive ex-
pression of both receptors. Magnification
x200.
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used to amplify 257- and 1,154-bp products, respectively. The an-
nealing temperatures and number of cycles used for CXCR-1 and
CXCR-2 mRNA amplification were 58°C, 35 cycles and 60°C, 36
cycles, respectively. Then PCR products were detected using 1%
agarose gel electrophoresis and ethidium bromide. B-Actin was
used as the housekeeping control gene. All results were obtained
from 6 different experiments.

Immunocytochemistry and Immunohistochemistry

CXCR-1 and CXCR-2 expression was studied both on human
endobronchial biopsy sections and SAECs. Biopsies were fixed in
10% formaldehyde and embedded in paraffin blocks. Tissue sec-
tions (4 pm) were fixed on microscope slides. SAECs were seeded
on 16-well LabTek glass slides, cultured to confluence and briefly
fixed in acetone/methanol (1/1). An immunostaining procedure
was performed with mouse monoclonal anti-human CXCR-1 and
CXCR-2 antibodies (10 pg/ml) (R&D Systems), and the LSAB 2
(Dako Cytomation, Glostrup, Denmark) visualization system
(HRP labeled) using 3-amino-9-ethylcarbazole (AEC) as a chro-
mogen. The cells containing red deposits of AEC were considered
as positive. Mouse immunoglobulin (IgG) (Dako) was used as
negative control. The counterstaining was done with Mayer’s he-
matoxylin (Dako), after rinsing with distilled water, slides were
mounted in Faramount mounting medium (Dako).

Flow Cytometry

Cells were incubated with anti-human CXCR-1, CXCR-2 or
ICAM-1 (1 pg/10° cells, 20 min) (R&D Systems) on ice, washed
twice in 1% BSA-PBS and then incubated with fluorescein iso-
thiocyanate (FITC)-conjugated rabbit anti-mouse antibody
(Zymed, San Francisco, Calif., USA) on ice (1 pg/10° cells, 20
min). After two washes in 1% BSA-PBS, cells were fixed in 1%
paraformaldehyde. The background immunofluorescence level
was determined by incubating cells with FITC-conjugated mouse
IgG. Cells were analyzed with an FACSCalibur flow cytometer
(Becton Dickinson, Le Pont-de-Claix, France). Each analysis in-
volved at least 10,000 events. All results were obtained from 6 dif-
ferent experiments.
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SELDI-TOF MS Analysis of Cell Supernatants

CM10 ProteinChip arrays, weak cation exchange (Ciphergen
Biosystems, Fremont, Calif., USA) were preequilibrated with 200
wl of binding buffer (100 mM ammonium acetate, pH 5, 0.1% Tri-
ton) using a 96-well bioprocessor and incubated for 5 min with
gentle agitation. After removing the binding buffers from the
wells, 5 wl of each sample diluted in 20 pl of binding buffer were
incubated for 15 min on an ELISA plate shaker at room tempera-
ture. This step was repeated seven times. Arrays were washed
twice with 100 mM ammonium acetate, pH 5, with 0.1% Triton
and once with 100 mM ammonium acetate, pH 5, for 5 min, fol-
lowed by a final brief HEPES rinse. The bioprocessor was removed
and the ProteinChip array air-dried. Finally, 0.8 pl of saturated
sinapinic acid solution was applied twice to each spot and chips
were allowed to air-dry.

SELDI-TOF-MS and Data Analysis

Mass-spectrometric analysis was performed by SELDI-TOF-
MS in a PBS-II ProteinChip reader (Ciphergen Biosystems)
according to automated settings for the measured region (low
mass = 2-20 kDa and high mass = 20-200 kDa). Within a single
comparative experiment, all conditions were kept the same for
data collection (calibration, focusing mass, laser intensity and de-
tector sensitivity). Each spectrum was an average of at least 100
laser shots and externally calibrated with the All-in-1 Protein
Standard II. Spectrum analysis was carried out using the Pro-
teinChip software, version 3.2. The background was subtracted
using the default software settings. All mass spectra were normal-
ized using a total ion current that averages the intensity and ad-
justs the intensity scales for all spots.

Statistical Analysis

Data are expressed as means = SEM. Statistical analysis was
performed using the nonparametric Kruskal-Wallis and Wilcox-
on tests since data were not normally distributed. Differences
were considered significant at the p < 0.05 level.
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Fig. 2. Expression of CXCR-1 and CXCR-2 receptors by SAECs.
A Representative RT-PCR analysis of CXCR-1, CXCR-2 and 3-ac-
tin (housekeeping gene) mRNA expression. Human PMNs were
used as positive control. B Representative pictures of CXCR-1 and

Results

Expression of CXCR-1 and CXCR-2 by Bronchial

Epithelium

In order to determine CXCR-1 and CXCR-2 expres-
sions in human SAECs, we performed immunohisto-
chemical staining in human bronchial biopsies obtained
from 10 different donors (fig. 1). We observed that both
receptors are expressed in bronchial epithelium (fig. 1B,
C, respectively) as compared to the negative control
(fig. 1A). CXCR-1 and CXCR-2 immunostaining was
mainly localized in the epithelium, with positive staining
in basal and columnar cells, but CXCR-1 was strongly
expressed on the apical surface of the epithelium (fig. 1B).
Infiltrated inflammatory cells within the submucosa
showed positive staining for CXCR-1 and CXCR-2.

CXCR-1 and CXCR-2 Expression in SAECs

We demonstrated CXCR-1 mRNA expression but no
CXCR-2 mRNA expression in SAECs (fig. 2A). Immuno-
cytochemicalanalysisalso demonstrated thatonly CXCR-
1 protein was expressed in SAECs (fig. 2B). Moreover,

CXCR/IL-8 Regulation

CXCR-2 immunoreactivities in SAECs. Red deposits show posi-
tive expression (arrows indicate stained cells). Immunostaining
with a mouse IgG was used as negative control. Magnification
%200 (left column) and X400 (right column).

FACS analysis showed that SAECs weakly expressed
CXCR-1 with 12% of positive staining (fig. 2Ce) while
CXCR-2 was not expressed (fig. 2Cf). An epithelial anti-
gen was used to confirm the SAEC phenotype (97% of
cells were positive) (fig. 2Cd). Expression on neutrophils
isolated from blood was used as positive control with 96%
of positive staining (fig. 2Cb).

IL-8-Induced IL-6 Release by SAECs

We showed that IL-8 induced IL-6 release by SAECs
in a concentration-dependent manner (fig. 3A). More-
over, IL-8-induced IL-6 secretion was statistically signif-
icant from 50 to 1,000 ng/ml compared to the control
condition using the Wilcoxon test. Closer to physiologic
conditions, we decided to use 50 ng/ml of IL-8 in further
experiments. The increase in IL-6 production was inhib-
ited using an anti-CXCR-1 antibody (fig. 3B).

IL-8 Had No Effect on ICAM-1 and CXCR-1 and

CXCR-2 Expressions

As shown in figure 4A, there was a weak shift in the
expression of anti-CXCR1, which demonstrated that

Int Arch Allergy Immunol 2010;152:140-150 143



1,000 {a
800
600
T
2
v 400
200 1
0_- l-1-'.-|"--|-'--|
0 200 400 600 800 1,000
FSC-H
60 609
50 50
40 40~
2z 0 2
5 30 1 I >8% S 30
60 S ! S 97%
20 20
10 10
" 0 T T 0
‘g 100 107 102 103 104 100 10! 102 103 10%
S FL1-H FL1-H
100 10" 102 103 10* -
wv
FL1-H = = 3.9%
3 3
S S
T L}
100 10! 102 103 104 100 10' 102 103 104
FL1-H FL1-H

Fig. 2. Expression of CXCR-1 and CXCR-2 receptors by SAECs.
C Flow cytometry analysis of CXCR-1 and CXCR-2 receptor sur-
face expression in SAECs. a Scattergram. b—f Representative his-
tograms. b PMNs as positive control with a 96% positive stain for

SAECs weakly express CXCR-1 and do not express
CXCR-2 (fig. 4B). Membrane ICAM-1 was expressed by
SAEC: (fig. 4C). When cells were incubated with IL-8 for
24 h, there was no effect of IL-8 either on the expression
of both CXCR-1 and CXCR-2 or on the expression of
ICAM-1.
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CXCR-1 and 59% for CXCR-2. ¢ Mouse IgG as negative control.
d Epithelial antigen antibody with 97% staining. e CXCR-1 with
12% staining. f CXCR-2 (no positive staining).

SELDI-TOF Analysis of SAEC Secretion Products

Induced by IL-8

SELDI-TOF profiles were very similar in stimulated
and nonstimulated cells as illustrated in figure 5. Indeed,
calculation of Pearson factors (fig. 5A) revealed that the
variations of spectra between the stimulated and non-
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Fig. 3. Effect of IL-8 on IL-6 release by
SAECs. A Dose response of IL-8 on IL-6
release. SAECs were incubated for 24 h
with IL-8 (0-1,000 ng/ml). B Inhibition of
IL-8-induced IL-6 release using anti-
CXCR-1. SAECs were pretreated with anti-
CXCR-1 (100 or 300 ng/ml) for 15 min pri-
or to stimulation with IL-8 (50 ng/ml). IL-
6level was measured by ELISA. Results are
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25+

2.0

IL-6 (ng/ml)
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expressed as mean = SEM concentration 50
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0.05 IL-8 versus IL-8 + anti-CXCR-1.
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stimulated conditions were similar to the variation be-
tween stimulated and nonstimulated spectra analyzed
together (nonstimulated vs. nonstimulated and stimulat-
edvs. stimulated). A statistical analysis of the SELDI-TOF
profile by nonhierarchical clustering (fig. 5B) clearly
showed that stimulated and nonstimulated conditions
did not segregate together.

IL-8-Induced Specific Release of a Peptide Entity via

CXCR-1 Receptor

Peptides/proteins detected by SELDI-TOF in the me-
dia of cultured cells in the presence or not of 50 ng/ml of
IL-8 are shown in figure 6. To test the specificity of this
result, we analyzed the medium alone or with exogenous
IL-8 (fig. 6A). We focused on a 4,820-m/z peptide whose
detection was dependent on specific IL-8 concentrations.
We showed that an increase in the 4,820-m/z peptide oc-
curred in cell supernatants incubated with IL-8 and was
absent in the culture medium or in medium containing
exogenous IL-8. To test the reproducibility of our experi-
ments and to avoid intraspecific effects, we confirmed
our results in two different batches of cells sampled from
two different donors (fig. 6B). Moreover, IL-8 induced an
increase in a 4,820-m/z peptide which was statistically
significant (1.76 * 0.13 vs. 0.56 = 0.74; n = 4; p = 0.03,
Student’s t test) (fig. 6C). Incubation of SAECs with a
CXCR-1 antibody completely abolished IL-8-induced
4,820-m/z peptide release (fig. 6D) whereas a CXCR-2 an-
tibody had no effect (fig. 6D).

CXCR/IL-8 Regulation

Discussion

Incubation of SAECs with IL-8 as performed in the
present study demonstrated for the first time that CXC
receptors were implicated in SAEC activities. The study
also included a proteomic approach using SELDI-TOF-
MS. We found that in contrast to endobronchial biopsies,
only CXCR-1 receptor was expressed in SAECs. More-
over, IL-8 induced the release of IL-6, which was blocked
by addition of anti-CXCR1 antibody and had no effect on
ICAM-1. IL-8 did not modulate the expression of either
CXCR.Supernatantsanalyzed by SELDI-TOF-MS showed
a very weak difference in peptide profile. However, sig-
nificant 4,820-m/z peptide release was detected in the
presence of IL-8 and abolished by CXCR-1 antibody.

IL-8 is a major cytokine involved in various types of
inflammatory reactions, including asthma [22]. IL-8 ex-
pression was also increased in bronchial epithelium of
asthmatic patients [23]. In addition, we have shown that
subjects with severe neutrophilic asthma have higher
sputum IL-8 levels as compared with those of patients
with milder asthma and control subjects [8]. Several stud-
ies have reported that IL-8 could modulate inflammatory
responses, epithelial cell proliferation, migration, cell
growth, metastasis and cell functions of different malig-
nant epithelial cells of various origins [24, 25]. However,
this effect of IL-8 was not univocal as some studies re-
ported opposite findings [26]. To the best of our knowl-
edge, normal human bronchial epithelium responses to
IL-8 have never been characterized before. In our exper-
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iments, we showed that an IL-8 concentration (50 ng/ml)
similar to those detected in biologic fluids of patients
with severe asthma could change the secretion profile of
human epithelial cells in vitro.

IL-8 mediates its activity by two specific receptors, i.e.
CXCR-1 and CXCR-2, which both bind IL-8 with high
affinity, but CXCR-2 also binds other CXC cytokines. We
investigated IL-8 receptor expression in vivo in human

146 Int Arch Allergy Immunol 2010;152:140-150

bronchial biopsies from normal subjects and in primary
cultures of SAECs using three different methods. In con-
trast to a previous study showing that only CXCR-2 was
expressed in human bronchial tissue from COPD pa-
tients [12], we demonstrated that both receptors were ex-
pressed in vivo in normal human bronchial epithelium.
CXCR-1 seemed to be highly expressed on the apical sur-
face of epithelial cells while CXCR-2 was expressed in
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Fig. 5. Global statistics of proteomic analysis by SELDI-TOF-MS.
A Pearson’s correlation factor between spectra (nonstimulated vs.
nonstimulated, NS vs. NS stimulated vs. stimulated, S vs. S, and
nonstimulated vs. stimulated, NS vs. S) (n = 8). B Nonhierarchical
clustering showed no segregation of peptidic spectra under stim-
ulated and nonstimulated conditions in 4 different experiments.
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both basal and columnar cells. In another study, the au-
thors found that both receptors were weakly expressed in
human bronchial epithelial cell lines in vitro [27]. How-
ever, in our primary cell culture system, only CXCR-1
receptors were expressed as already reported in an intes-
tinal epithelial cell line [28]. Neither CXCR-2 mRNA nor
protein was detected in SAECs.

In order to identify proteins that could be regulated by
the IL-8 pathway in SAECs, we investigated IL-6 and
ICAM-1 expression. IL-6 (as well as other cytokines) is
involved in the acute phase of the inflammatory response
[29]. In this case, IL-6 acts as a proinflammatory cyto-
kine. However, other in vitro and in vivo studies have
shown that IL-6 could also have an anti-inflammatory
effect and protective properties [30]. Indeed, inhibition of
proinflammatory mediator production (tumor necrosis
factor-a , IL-1 and MCP-2) by IL-6 was described, as well
as increased release of anti-inflammatory mediators [31].
IL-6 also decreases neutrophil sequestration, superoxide
anion production and activates matrix metalloprotease
inhibitor production [32]. There are only a few studies on
the effect of IL-6 on bronchial epithelial cells and they
show an antiproliferative effect on tumoral cells [33], ac-
tivation of SP-B production [34] and an antioxidative role
[35]. In our study, we demonstrated that IL-8 dose-de-
pendently increases the secretion of IL-6. Moreover, IL-6
release was dependent on CXCR-1 since the addition of
the antibody against CXCR-1 was able to inhibit this ef-
fect. However, the anti- or proinflammatory effect of IL-
8-induced IL-6 release should be clarified. On the other

CXCR/IL-8 Regulation

hand, ICAM-1 is an adhesive molecule with proinflam-
matory properties and many studies have shown in-
creased expression of ICAM-1 in bronchial epithelial
cells in airways of asthmatic patients [36]. There is a sol-
uble form of ICAM-1 (sSICAM-1) as well, but its function
is not very well known. SICAM-1 is increased in serum
and bronchoalveolar lavage fluid of subjects with atopic
asthma [37]. In our study, ICAM-1 expression was shown
on SAECs at the basal level, but the addition of IL-8 did
not modify this expression on the membrane of epithe-
lial cells. These results are in agreement with another in
vitro study on human normal bronchial epithelial cells
and the human bronchial epithelial cell line 16-HBE140
[38]. We have also measured sSICAM-1 release in SAEC
supernatants after IL-8 stimulation, but this form was
undetectable (data not shown). These results suggest that
IL-8 is not involved in the increased expression of ICAM-
1 observed in asthma.

In order to analyze a wide spectrum of peptides that
could be involved, we decided to use an original approach
analyzing protein profiles in biological fluids using MS.
Protein expression patterns based on SELDI-TOF-MS
have been used to discover early diagnostic markers, pre-
dict therapeutic responses and diagnose malignancies
[39, 40] while also identifying early diagnostic markers of
infection [41, 42]. To our knowledge, no information has
been published on the use of SELDI-TOF-MS to assess
changes in airway epithelial cell secretion in vitro. In the
current study, we used a weak cation exchange chip sur-
face and a pH 5 binding buffer, so unique cationic pro-
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teins were detected within 12 h of IL-8 challenge at this
pH. When analyzing the peptide profile under the two
different conditions (with and without IL-8 incubation),
we found a very similar pattern using Pearson factors.
According to statistical analysis, nonhierarchical cluster-
ing did not segregate the two conditions, meaning that a
very weak difference exists in the secretion products un-
der these two conditions. Meanwhile, using this method,
we demonstrated a specific increase in a 4,820-m/z pep-
tide secreted by SAECs. Hence, using a specific antibody
directed against CXCR-1, we were able to inhibit the re-
lease of the 4,820-m/z peptide while anti-CXCR-2 had no
effect. This suggests that secretion of this peptide was de-
pendent on the CXCR-1 pathway and thus specific to IL-
8 stimulation in our model. Unfortunately, due to techni-
cal difficulties, we have not yet been able to identify our

peptide of interest despite the very high reproducibility
of our experimental results.

In conclusion, this study highlights the poor physio-
logic effect of IL-8 on human epithelial cells despite the
presence of its receptor CXCR-1. This lack of dramatic
changes may suggest a regulatory component used by the
epithelium in order not to amplify a devastating effect
that could be enhanced by the very high levels of IL-8 se-
creted in the airways of patients with severe asthma. On
the other hand, based on the data presented here, we
would like to emphasize that potent effects of IL-8 are
more dependent on CXCR-2 than CXCR-1, and that the
lack of expression of CXCR-2 may explain the weak effects
on epithelial cells. One other hypothesis would be that the
very low expression of CXCR-1 is a regulatory process to
avoid amplification of the inflammatory secretion.
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