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Summary

Background Lung allergen recognition that takes place in the airways of asthmatic
subjects is still a controversial matter.

Objective We hypothesized that a rapid allergen recognition process requires the pre-
sence, at the mucosal surface, of professional APC, such dsaB@olar macrophages
(AM) and/or CD1" dendritic cells, which usually have a lower expression in the normal
human lung.

Methods Studies were performed on bronchoalveolar lavage (BAL) fluid collected from
10 untreated allergic subjects and 10 adult normal volunteers. Further controls consisted of
five untreated pulmonary sarcoidosis (PS) and four extrinsic allergic alveolitis (EAA)
individuals. To ascertain whether T helper 2-type cytokines or allergen influence B7 and
CD1 antigen expressioim vitro studies were carried out using unprimed (naive) cord blood
plastic-adherent monocytes.

Results Cytofluorymetric analysis revealed that AM from asthmatics, unlike those from
normal subjects or patients with PS or EAA, overexpressed B7-2, CD1a and, to a lesser
extent, B7-1 surface molecules. Immunohistochemical studies confirmed the presence of
CD1* dendritic cells in the BAL fluid from asthmatic subjects. @rvitro cultured naive

cord blood monocytes both purifiddermatophagoides pteronyssinaergen and T-cell
cytokines, i.e. IL-4 and granulocyte macrophage colony-stimulating factor, induced surface
expression of B7-2 and CD1a receptors, whereas they had no appreciable effect on that of
B7-1 membrane molecule.

Conclusions Taken together, these findings support the proposal that airways of atopic
individuals are equipped with professional APC that synergize with allergen-specific T cells
for the recognition of intact allergens. When the recognition process takes place, asthmatic
symptoms could develop in genetically susceptible individuals.
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having normal levels of class Il MHC Ag [1] and bacteri-

cidal activity, alveolar macrophages (AM) have been shown
Normal human lung is exposed to large amounts of conto be defective for activating resting T lymphocytes and
taminants and aerodispersed antigen (Ag) and, despitaitiating an inflammatory immune response [2]. If this were
due to a lack of expression of B7-1 and B7-2/B70 surface

Correspondence: Dr F. Spinozzi, Ist. di Medicina Interna e Scienzemo“'}(_:UIeS [3], which normally reCOgniZ(‘?‘ CD28 g'_yco'
Oncologiche, Policlinico Monteluce, 1-06100 Perugia, Italy. proteins on the T-cell membrane, the co-stimulatory signals
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required for complete T-cell activation would not be pro- (concentration producing a decrease of 20% from baseline
vided [4]. Rather than unfavourable, the failure of profes-in FEV,; <8 mg/mL) and were positive (monosensitive) at
sional mucosal APC to express co-stimulatory moleculeshe skin prick tests with purifie@®ermatophagoides pter-
may be advantageous, since the apparent defect limitsnyssinus(DP1) allergen extract (Neo AbélloMadrid,
otherwise harmful immune processes in normal lungs conSpain) and for circulating allergen-specific IgE (ELISA
tinuously exposed to a wide spectrum of foreign Ag [3]. It assay, DPC Corp., Los Angeles, CA, USA). All patients
might also explain why Ag exposure in the normal airwayswere non-smokers and were free from upper respiratory
or gastrointestinal tracts has been shown to cause immundract infection within 8 weeks of investigations. BAL from
logical tolerance [5]. In fact, Ag presentatiamvitro in the 10 age- and sex-matched healthy non-atopic, non-smoking
absence of B7-CD28 co-stimulation results in T-cell unre-volunteers, and adult subjects diagnosed as having PS
sponsiveness or tolerance [5,6]. If the hypothesis holds, thegn=5) or EAA (n=4), two pathological conditions
the B7-1 and B7-2/B70 molecules may be overexpressed oknown to be associated with increased BAL mononuclear
the surface of AM in classical pulmonary inflammatory cellular component, overexpanded lung macrophages and
diseases, i.e. sarcoidosis (PS), extrinsic allergic alveolitipulmonary T-cell populations which display the CDdnd
(EAA) and, to a greater extent, allergic bronchial asthmaCD8" phenotype, respectively, were also assessed. Informed
(ABA). We have recently demonstrated that, in the latterconsent was given by the children’s relatives or directly by the
condition, there is an expansion of allergen-specjicT  adult patients and the clinical research conducted in accord
lymphocytes [7,8], a cell population that identifies allo- with the local ethical committee guidelines.
antigens either directly, in a manner akin to that of
immunoglobulins [9], or in the context of other MHC- BAL fluid collection
related gene products, such as CD1 [10]. Interestingly,
CD1-restricted Ag have now been detected in lipid andPremedication and fibreoptic bronchoscopy were performed
glycolipid structures [11] that are the major external bio-as previously reported [12]. Lavage of the medial right lobe
chemical component of several aerodispersed allergens. was done with 20 mL aliquots of pre-warmed physiological
The aim of the present investigation was, therefore, tesaline. The BAL fluid was chilled on ice until processing, at
search for CD1, B7-1, and B7-2/B-70 Ag expression on thewhich time the BAL fluid was pooled and centrifuged at
surface of AM isolated from bronchoalveolar lavage (BAL) 200g for 20 min. The cell pellet was washed once with PBS
fluid of untreated subjects with ABA. AM from healthy and resuspended in RPMI 1640 (Gibco BRL, Grand Island,
volunteers and patients with PS or EAA served as controldNY, USA) supplemented with 10% heat-inactivated FCS,
In addition, to ascertain whether certain cytokines are poterd mmol/L L-glutamine, 100 U/mL penicillin and 1Q&y/mL
inducers of CD1 and B7 Ag expression, experiments werestreptomycin (Gibco BRL) (complete medium). The cell
carried out using human adherent cord blood monocytes asgellet was then layered over Percoll (45%) (Pharmacia,
source of naive APC. Our results indicate that AM from Uppsala, Sweden) to remove contaminating lymphocytes
subjects suffering from ABA, unlike those from normal and red cells, and centrifuged for 45 min at &0t 4C. The
persons or patients with PS or EAA, overexpress CD1 andells at the interface were collected, washed twice in PBS,
B7 co-stimulatory Ag. Moreover, allergens and cytokines,and resuspended in complete medium. This method yielded
such as IL-4 and and granulocyte-macrophage colonyan 80—85% recovery of cells in the BAL fluid, an®5% of
stimulating factor (GM-CSF) upregulate tie vitro expres-  the harvested cells were large granular macrophages. Some
sion of both CD1 and B7 co-receptors on the surface of naivef the recovered BAL cells were spun immediately at 800
APC. for 10 min on a Shandon cytocentrifuge, the cytospins were
frozen at—20°C and prepared for the immunohistochemical
staining procedure after 10 min acetone fixation at room
temperature. Binding of MoAb (anti-CD1a, OKT6, 1gG1,
Ortho, Raritan, NJ, USA) on cytocentrifuge preparations
was detected by a three-stage immuno-alkaline phosphatase
Ten subjects (five males and five females, age range frolAPAAP) technique, as previously described [13].
5 to 35 years) with mildly symptomatic chronic asthma were
included in the study. At the time of enrolment, all the
asthmatic subjects had stable pulmonary function with
FEV: 70% of that predicted for their age and height. Immunophenotyping was carried out using the following
None were being treated with inhaled or oral cortico-mouse MoAb: fluorescein-conjugated anti-B7-1 and anti-
steroids, sodium cromoglycate, theophylling3gragonists. B7-2 (T cell Sciences, Cambridge, MA, USA), purified
All had increased airway responsiveness to methacholinanti-B-70 MoAb (1gG1, provided by Dr M. Azuma,

Methods

Patients and controls

aReagents and flow cytometry

© 1998 Blackwell Science LtdZlinical and Experimental Allergy28, 1359-1367



Co-stimulatory molecules in allergic bronchial asthmal361

Juntendo University, Tokyo, Japan) which recognizes twdalistribution among the various cell populations. Differences
major, non-overlapping epitopes of the CD28 ligand on then the mean percentages arsim were calculated by
surface of APC and purified anti-OKT6 (Ortho) that identify the Mann-WhitneyU-test. Values ofP below 0.05 were
the 49 kDa CD1a Ag on the surface of human macrophagesonsidered to be significant.
Isotype specific goat anti-mouse Ab (Southern, Biotech-
nology Ass., Birmingham, AL, USA) conjugated with either

o : ) Results
fluorescein isothiocyanate or phycoerythrin were used as
developing reagent for some MoAbs. For staining, 5000—Clinical characteristics and disease history for study par-
10000 cells were resuspended in&0of saline, incubated ticipants are given in Table 1. With respect to age dispersion
at £C for 30 min, washed and analysed by flow cytometryin patients’ population, we tried to enrol a comparable set
(FACScal, Becton-Dickinson, Mountain View, CA, USA). (age-matched) of normal controls. Patients with sarcoid
The Lysis Il program (Becton-Dickinson) was used toalveolitis or EAA were chosen on the basis of their ‘off
optimize gating of AM or purified cord blood monocytes, therapy’ status (at least 2 months). AM from healthy control
and to provide an objective means of excluding debris (nonsubjects and patients with PS or EAA did not express B7-1
cellular events due to particulate matter). and B7-2/B70 Ag on their surface (Figs 1 and 2). In contrast,
untreated asthmatic subjects displayed raised numbers of
activated macrophages that expressed both these molecules
(B7-1: mean 12.2- 1.9%, P<0.005 vs NC, EAA or sar-
Cord blood samples were collected paying attention incoidosis; B7-2 mean: 346 2.4,P<0.001 vs NC, EAA or
choosing donors amongst families in which atopy and/orsarcoidosis). Values displayed a certain degree of dispersion
respiratory allergy history was not present. APC werethat, however, did not correlate with age or sex. The
prepared from heparinized umbilical cord blood (CB, five percentage of lung macrophages reactive with the OKT6
different samples) by incubating fresh mononuclear cell{CD1a) MoAb was significantly higher in asthma patients
(5—-10x 10° cells/mL) in 60 mm plastic tissue culture dishes (42.5+ 8.4%) than in controls or subjects with PS or EAA
in complete medium for 2h at 3€ in 7% air humidified (Fig. 3). Data derived from flow cytometric analysis were
COs,. Non-adherent cells were removed by repeated gentleonfirmed by an immunohistochemical staining technique
washings with warm RPMI 1640 containing 5% FCS. The(Fig. 4). This procedure was adopted to verify by morpho-
remaining adherent cells (monocytes with small numbers ofogical criteria if CD14& cells actually corresponded with
dendritic cells) were layered over a Percoll density gradientiendritic cells. The procedure revealed a positive stain in
(Pharmacia, Uppsala, Sweden), as previously mentioned,
then extensively washed with iced PBS, harvested and
resuspended in complete medium at a final concentratio 20 - Asthma
of 1x10°/mL. ) :B‘g

~EAA
P <0.005

l =

Preparation of naive monocyte containing population

Cell cultures 157

cells

155

Purified endotoxin-free DP1 extract was obtained from + | ° |
DPC Corp. (Los Angeles, CA, USA) and used in culture r~10
at 10ug/mL concentration. In addition, adherent cord blood o~ | ;
APC were cultured in the presence of cytokines (rlL-4: & + o
100U/mL, Amersham Int., Amersham, UK; rGM-CSF: 5{ ,
50ng/mL, Genzyme, Cambridge, MA, USA) in separate i

plastic culture plates (Costar, Cambridge, MA, USA) at the f .
concentration of X 10°/mL. Cell phenotype analysis was 0 Asthma NC  PS  EAA
performed at regular 24 h intervals for 5 days. CD1, B7-1 or

B7-2/B70 surface Ag expression was assayed by rov\Fig' 1. B7-1 expression on alveolar macrophages (AM) from
cytometry patients with asthman(= 10) compared with normal volunteers

(n=10), as well as with five pulmonary sarcoidosis (PS) and four
extrinsic allergic alveolitis (EAA) subjects. Cells were stained with
Statistical analyses fluorescein conjugated (FTIC) anti-B7-1 MoAb. A FITC goat anti-

mouse IgG served as negative control on gated macrophages.
Due to the non-normal distribution of samples a non-Histograms showing the overlay between negative control (line)
parametric one-way analysis of variance test was adopteghd a positive sample derived from asthmatic patient (shaded area)
to calculate the differences in B7-1, B7-2/B70 and CD1laare also depicted on the right.
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Events
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Table 1. Clinical characteristics of study population

Case number Age Sex Skin prick tests* Diagnosis Age of onset Previous therapy** Disease status
1 35 Male DP Mild asthma 28 Sodium cromoglycate
2 19 Male DP and DF Mild asthma 18 none
3 22 Female DP Mild asthma 21 none
4 5 Female DP Mild asthma 5 none
5 12 Male DP snd DF Mild asthma 12 none
6 8 Male DP Mild asthma 8 none
7 18 Female DP Pariet. Mild asthma 14 B2-agonists
8 15 Male DP Pariet. Mild asthma 14 none
9 30 Male DP and DF Mild asthma 18 B-agonistst steroids
10 29 Female DP Mild asthma 25 B2-agonists
Control 1 29 Female Negative
Control 2 5 Female Negative
Control 3 8 Male Negative
Control 4 12 Male Negative
Control 5 18 Female Negative
Control 6 15 Male Negative
Control 7 30 Male Negative
Control 8 35 Male Negative
Control 9 19 Male Negative
Control 10 22 Female Negative
PS1 65 Female Sarcoidosis 55 Steroids Chronic-progressive
PS 2 48 Male Sarcoidosis 45 Steroids Chronic-progressive
PS 3 50 Male Sarcoidosis 40 Steroids Chronic-progressive
PS4 36 Female Sarcoidosis 35 none
PS5 42 Female Sarcoidosis 40 none
EAA 1 36 Male EAA 34 None Subacute
EAA 2 40 Male EAA 38 None Chronic
EAA 3 50 Male EAA 45 None Chronic
EAA 4 29 Female EAA 28 None Subacute

* Skin prick tests were done fdParietaria officinalis(Pariet.),GraminaceagOlea europeaDermatophagoides pteronyssin(i3P) and
farinae (DF), Alternaria tenuis Positive results are considered with a weal-and-flare reastl®mm. ** All subjects were off therapy for

up 2 months at the time of study enrolment. PS, pulmonary sarcoidosis; EAA, extrinsic allergic alveolitis.

medium-sized cells morphologically resembling dendriticinto T helper 2 (TH) cells [14], we postulated that in
cells, whereas a few true AM from sarcoidosis or EAA genetically susceptible individuals the cytokine-conditioned
patients exhibited a weak intracytoplasmic stain. All samplesnilieu and/or environmental allergen exposure play a fun-
were examined independently by two observers unaware afamental role in determining the surface phenotype of AM
the type of monoclonal antibody used. Reported percentages respiratory allergic disorders. To test the hypothesis that
were evaluated in parallel with those derived from cyto-allergens and/or cytokines are able to induce membrane
fluorymetric technique, and no significant discordances irexpression of B7-2 and CD1la Ag, we adoptedimuvitro
the number of positive cells were recorded. We could nomodel based on the use of naive adherent cells collected
apply the same procedure to the study of B7-1 and B7-2Zrom human cord blood (CB). Five independent CB samples
molecules because they were purchased in the fluoresceiwere used, for this purpose, as a source of naive monocytes.
conjugated preparation. We first evaluated the levels of B7-2 and CD1a on resting
Based on recent evidence which suggests that B7-2 cadherent CB mononuclear cells and found that #2119%
signalling preferentially induces naive T cells to developexpressed B7-2, while 8:2 0.9% displayed CD1a molecule.

© 1998 Blackwell Science LtdZlinical and Experimental Allergy28, 1359-1367
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Fig. 2. B7-2 expression on alveolar macrophages (AM) from
patients with asthman(= 10) compared with normal volunteers
(n=10), as well as with five pulmonary sarcoidosis (PS) and four
extrinsic allergic alveolitis (EAA) subjects. Cells were stained with
fluorescein-conjugated (FTIC) anti-B7-2 MoAb. A FITC goat anti-
mouse IgG served as negative control on gated macrophages
Histograms showing the overlay between negative control (line)
and a positive sample derived from asthmatic patient (shaded area!
are also depicted on the right.

No significant modifications were noted in the intensity of
B7-2/B70 and CD1la Ag expression in unstimulated 5-day
cultures (data not shown). In another set of experiments,
adherent CB cells were cultured in the presence of 100 U/mL
IL-4, 50 ng/mL GM-CSF or 1@g/mL purified DP1 extract
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- Fig. 4. Immunohistochemical staining of CD1alendritic cells.
0% 10" 107 10° 10* (a) BAL mononuclear cells from Bermatophagoides pteronyssi-
FL1 " e . . .
» & A nussensitive asthmatic child, were cytocentrifuged, incubated with
0 Asthma NC PS EAA purified anti-OKT6 (CD1a) mouse MoAb, and further developed

with APAAP technique. A significant proportion of alveolar macro-
Fig. 3. CD1la expression on alveolar macrophages (AM) fromphages with the morphology of large granular dendritic cells are
patients with asthman(= 10) compared with normal volunteers positively stained (original magnification40). (b) BAL mono-
(n=10), as well as with five pulmonary sarcoidosis (PS) and fournuclear cells from a sarcoidosis patient, stained with anti-CD1a
extrinsic allergic alveolitis (EAA) subjects. Cells were stained with MoAb and developed with APAAP technique. As can be seen, very
anti-OKT6 MoAb, which recognizes group 1 CD1 proteins (i.e. few positive cells (intracellular staining) are present. Original magni-
CD1a), and developed with FITC-conjugated goat anti-mouse IgGication x20. (c) BAL mononuclear cells from a patient with
as second-step antibody. The latter antibody, used alone, servéktrinsic Allergic Alveolitis stained with anti-CD1a MoAb and
also as negative control (line). Histograms showing the overlaydeveloped with APAAP technique. Only a small number of macro-
between negative control and a positive sample derived fronphages show a faint positive reaction, whereas the vast majority
asthmatic patient (shaded area) are also depicted on the right. displays a negative pattern. Original magnificatio®0.
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50 (4
and the surface expression of B7-1, B7-2 and CD1a analysed. (@)
Time-course experiments (Fig. 5) demonstrated that IL-4 o 40 F
(P<0.005 from basal values at 24R<0.05 at 48 h) and §
GM-CSF P<0.001 at 24h;P=NS at 48h) were potent +
inducers of the B7-2/B70 molecule. Moreover, incubation = 30
with DP1 allergen alone boosted B7-2/B70 Ag expression %
transitorily, with a peak at 24h of culturing?& 0.005). ~ 20
Surface expression of CD1a was also positively modulated E
by incubation with GM-CSFR<0.005 at 24 hP=NS at \oo 10F
48h), IL-4 (P<0.05 at 24h;P<0.05 at 48h) and DP1 °
(P<0.001 at 24 hP<0.05 at 48 h). The molecular modula- . . . . ]

tions were reflected by both a rise in the number of stained 0
cells, and an increase in the logarithm of fluorescence
intensity, particularly evident in cells stained with B7-2/
B70 MoAb (data not shown). Finally, it is worth noting that
B7-1 Ag expression was not appreciably modified by either
allergen or TH-type cytokines incubation: the percentage
of positively stained cells ranged from 0.8 to 5.9%, which
did not differ from that seen in basal conditio3=£ NS).

12 24 36 48 60

60

1
c

Discussion

% of CD1a* cells

The mechanisms responsible for the induction of immuno-
logical tolerance at the mucosal surfaces have never been
fully elucidated. The fact that Ag presentatiorvitro in the
absence of B7/CD28 interaction results in T-cell unrespon-
§iveness or tolergnce [15,16], together with the demonstra- 12 24 36 48 60
tion that expression of the B7-1 and B7-2/B-70 molecules
are reduced on the membrane of AM from normal subjects 25 -
[3], supports the hypothesis that vivo the absence of B7/ (c)
CD28 interactions prevents the local immune response to
inhalant Ag. Thus, Ag-specific responsiveness can be elicited 20
only by lung dendritic cells, which constitutively express
surface B7-2 molecules [17] and are present in the peri-
bronchial connettive tissue, but not at the epithelial surfaces
or in the BAL fluid [3]. In other words, despite their very
efficient phagocytic activity, AM seem to mediate a down-
regulatory effect on Ag-specific immune processess. In this
context, presumably only pulmonary dendritic cells can 5 |
activate immuno-mediated local inflammation. However,
not only do the results presented here fail to sustain this 7 ; . | |
proposal [3], but also dissect between lung inflammatory 0 12 24 36 48 60
diseases with different aetiology. Overexpression of B7-1,
B7-2/B70 and CD1a glycoproteins seems to be a distinctive Incubation time (h)
feature of macrophages recovered from the BAL of patients . ] )
with ABA. Sarcoid alveolitis and EAA, which have the ™9- 5-Modulation of surface expression of B7-2, CD1a and B7-1
clinical and immunological aspects of inflammatory IungAg on pu”f.'Ed adherent. cells fro.m naive C_md blood mononuclear
. . . ells. The incubation with cytokines (IL-4: 100 U/mL; rGM-CSF
disorders an_d an abSOIUt? m_crease In th? number of BA@O ng/mL) or DP1 allergen (1@y/mL) determined the induction of
AM, never displayed thesi vivo phenotypical character- g7_5 ang cbia surface molecules ([a] and [b]) with a peak at 24 h.
istics. These data, however, disagree from those recentlyhe jower panel shows that neither allergen, nor cytokines were
reported in patients with pulmonary tuberculosis, idopaticable to influence the membrane expression of B7-1 Ag. Data,
pulmonary fibrosis,Pneumocystis carinipneumonia or representative of all performed in triplicate on the five different
sarcoidosis, in which raised B7-2AM have been reported cord blood samples, are depicted as meam.

—o0— GM-CSF
—e— DP1
—o— |4

15 |

T

10

% of B7-1* cells
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[18]. Undoubtedly, these pathological conditions, particu-suggest that such surface molecules could be up-regulated
larly sarcoidosis, differ from ABA, where a polarized on tissue macrophages in many inflammatory lesions. CD1
expansion of T lymphocytes producing JH#ype cytokines proteins may be Ag-presenting molecules that have evolved
has been reported [19,20]. However, some of the discrethe ability to present non-peptide antigensto T cells [28]. It
pancies may be explained by the small number of sarcoiis worth noting that many of the airborne dispersed pollens
dosis patients included in our studp=£5) and in the responsible for allergic rhinitis and/or asthma exhibit an
reported studyn(=4), as well as by their clinical status, external glycolipidic monolayer enriched in phospholipids
that in our group was represented by relatively short-tern{Spinozzi & Corazzi, unpublished observations). If CD1
followed-up subjects (1-3 years in three out five studied)proteins are ligands for complex lipidic or glycolipidic Ag,
Another bias may also be represented by therapeutic intethen allergic subjects are equipped with mucosal resident
vention (steroids) given in three patients, although all druggells which selectively bind and present the intact airborne
were withdrawn at least 2 months prior to study enroliment.pollen to allergen-specific T cells. Our results support these
Future studies, possibly involving large series of selecteadonclusions since both allergen and sftylpe cytokines up-
patients, are needed to best characterize the activation stategulated then vitro expression of CD1la and B7-2 Ag on
of AM in sarcoidosis. the surface of naive CB APC, whereas they had little or no
As CD28/B7 co-stimulation has been recently demon-effects on B7-1 expression. On the other hand, recent data
strated to play a key role in the generation ofslikhmune  from experimental animal models suggest that there is a
responses [14,21], the presence of BWPC in the bronchial transient but significant increases (up to threefold those of
mucosa of asthmatic subjects is likely to be of functionalresting tissue) in intraepithelial airway DC that follow the
relevance [22]. In fact, the recent demonstration, in thdocal triggering with bacterial cell wall (i.e. glycolipidic)
murine model of allergic asthma, that blockade of co-extracts [29]. There is only one population among the
stimulation with CTLA4-Ig, a fusion protein known to resident mucosal T lymphocytes which is able to recognize
prevent co-stimulation by blocking CD28:B7 interactions, allergen non-peptide external structures and that igéhe
inhibits airway hyperresponsiveness, inflammatory infiltra-lymphocytes, whichin vivo express a THtype cytokine
tion and allergen-specific responsiveness of thoracic T cellprofile (e.g. IL-5, IL-6 [30] and IL-4 [18], but not TH
seems to strongly support this concept [23,24]. Despiteytokines) andn vitro respond to specific allergen stimula-
these evidences, a few studies exist in humans on the rok®on [8,18]. Activated (B7-2/B70) CD1" dendritic cells,
of B7 co-stimulatory molecules in TH cell development. together with allergen-specifigé T lymphocytes may,
Using peripheral blood mononuclear cells and T-cell clonestherefore, represent a distinctive pattern of reactive cells
Bashianet al. have recently demonstrated that blocking present at the mucosal surfaces of allergic subjects [31]. In
B7-2 molecules (with an anti-CD86 MoAb) down-regulatesthis context activated macrophages only stimulate allergen-
both proliferation and cytokine gene expression inducedpecific T cells, since no response could be obtained with
by ragweed and tetanus toxoid antigens [25]. These datainrelated allergens in oun vitro experimental conditions
although onin vitro-stimulated peripheral blood mono- [18]. Another group has recently reported a cytokine-
nuclear cells, argue against a definite role of these moleculeonditioned modulation of B7 co-stimulatory molecule
in influencing the functional cytokine secretion by differ- expression on adult normal monocytes that differs from
entiated, antigen-specific T cells. Lung APCs differ sub-the one we describe on naive adherent cultured mononuclear
stantially from those of peripheral blood. We have cells. In particular, IL-4 down-modulated B7-2 and moder-
previously demonstrated the functional effectiveness oftely up-regulated B7-1 expression on adult CDhidono-
pulmonary APC in asthmatics to present specific allergercytes [32]. However, the experimental system we used in
to locally expanded T lymphocytes [8]. Experiments are inthis study (culturing naive adherent monocytes with cyto-
progress in our laboratory in order to assess the functiondtines or allergen) may be a more reliable tool for investigat-
capacity of CTLA4-Ig fusion protein at inhibiting BAL ing the effects that both cytokines and allergens exert on B7
T-celllAPC interactionsin vitro following stimulation  surface expression. In addition, since they are presumably
with specific allergen. activatedin vivo, results from adult monocytes are more
The presence of pulmonary CDildendritic cells in difficult to interpret than those obtained from naive CB
asthmatic subjects, but to a lesser extent in normal controlsounterparts. On the other hand, since the source of our naive
[26] or in patients with PS or EAA, is intriguing. Group 1 APC were cord blood MC from non-atopic parents, results
CD1 proteins (CD1a, -b and -c) are expressed on a variety adbtained in experiments with allergen incubation deserve
specialized APC, including major populations of dendritic additional comments. In fact, the observed rise in B7-2
cells in lymphoid and non-lymphoid tissues [27]. They arecells in cultures triggered with DP1 alone was only transient
also induciblein vitro on virtually all circulating human and the percentages of positively stained cells decreased
monocytes following exposure to GM-CSF. These dataat 48h near to basal values. Apart from the functional
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differences among circulating and resident APC [33], it 7 Spinozzi F, Bertotto A. Cellular mechanisms in the pathogen-
seems that allergeper seis a weak stimulus in the up- esis of bronchial asthma. Immunol Today 1995; 16:407—408.
regulation of these molecules, but otherwise in parallel with 8 Spinozzi F, Agea E, Bistoni O, Forenza N, Monaco A, Bassotti

the cytokine milieu at priming (a fact that is undoubtedly
genetically determined [34]) allergen can positively and
long-lastingly up-regulate surface B7-2 expression. Classi-

G, Nicoletti I, Riccardi C, Grignani F, Bertotto A. Increased
allergen-specific, steroid-sensitiyé T cells in bronchoalveo-
lar lavage fluid from patients with asthma. Ann Intern Med
1996; 124:223-27.

cal experiments performed on peripheral blood DC Precur-g senild H, Mavaddat N, Litzenberger C, Ehrich EW, Davis
sors have demonstrated the synergistic positive effects of \ Bjuestone JA, Matis L, Draper RK,Chien Y. The nature

GM-CSF and IL-4 in favouring the fully functional DC of major histocompatibility complex recognition kg T cells.
maturationin vitro [35]. Cell 1994; 76:29-37.

In conclusion, the data presented here may reflect the0 Haas W, Pereira P,Tonegawa S. Gamma-delta cells. Annu Rev

dynamics of the interactions between airborne allergens, Immunol 1993; 11:637-686.

TH,-type cytokines and APC which occun vivo in 11 Porcelli SA, Modlin RL. CD1 and the expanding universe of T
the respiratory tract of patients with allergic asthma. The cell antigens. J Immunol 1995; 155:3709-3710. _
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