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Background: IL-16 is an important T-cell chemotactic cytokine
in asthmatic airways; its release from allergen-stimulated
bronchial mucosa in mild asthma has been shown to be depen-
dent on CD28/B7 costimulation.

Objective: We have extended our previous studies to investi-
gate the role of IL-16 and CD28/B7 costimulation in T-lympho-
cyte chemotactic activity (TLCA) released from the bronchial
mucosa in more severe asthma.

Methods: TLCA was determined in the supernatants of
induced sputum and allergen-stimulated bronchial mucosal
explants from healthy volunteers and volunteers with mild and
moderately severe asthma by means of a Boyden chamber
technique. The contribution of IL-16 to the activity was evalu-
ated through use of a neutralizing monoclonal antibody; the
contribution of CD28/B7 costimulation to allergen-induced
release of TLCA was determined through use of CTLA4-Ig
fusion protein and neutralizing monoclonal antibodies to CD80
(B7.1) and CD86 (B7.2).

Results: Induced sputum and unstimulated explants from
asthmatic subjects generated significant spontaneous TLCA (P
< .05). Both mild and moderate asthmatic explants showed sig-
nificantly elevated Dermatophagoides pteronyssinus—induced
release of TLCA, but only in mild asthma could sputum and
allergen-stimulated explant TLCA be inhibited by anti-IL-16
(median inhibition, 39% and 59%; P < .05). In addition, aller-
gen released significant quantities of IL-16 from mild asthmat-
ic explants (P < .05) but not from moderate asthmatic
explants. Antibodies to the CD28 counter-ligands CD80 and
CDS86 inhibited allergen-induced release of TLCA in mild asth-
matic explants by 94% (P < .05) and 62 %, but TLCA release
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from moderate asthmatic explants was unaffected by CTLA4-
Ig.

Conclusion: These results show that TLCA release in moder-
ate asthmatic airways, in contrast to mild asthmatic airways,
is not dependent on CD28/B7 costimulation and does not
involve IL-16. (J Allergy Clin Immunol 2002;110:906-14.)

Key words: Allergen, asthma, bronchial explant, B7, CD28,
chemotaxis, costimulation, induced sputum, interleukin 16, T lym-
phocytes

T lymphocytes are crucial participants in immune
reactions, including reactions to inhaled allergens. Stud-
ies in asthmatic volunteers have shown an influx of T
cells into the airways of allergic asthmatic individuals
challenged with allergen.!:2 These cells become activated
and produce Ty2 cytokines, which in turn amplify the
inflammatory response by contributing to further recruit-
ment of T2 cells and eosinophils.3 The prolonged Ty2-
dependent inflammation is believed to underlie the
pathophysiologic features of asthma and to be an impor-
tant target for therapy.# It is apparent that the mecha-
nisms through which T cells themselves are attracted into
the airways might also provide targets for therapeutic
intervention.

IL-16 is an important T-cell chemoattractant.5-6 It has
been shown to be important in the early accumulation of
T cells in the airways 6 hours after local allergen or his-
tamine challenge,’-8 and its release from allergen-chal-
lenged airways has therefore been assumed to contribute
to airway inflammation in allergic asthma. Increased
expression of IL-16 has been demonstrated in the
bronchial mucosa of atopic asthmatic subjects,? and IL-
16 levels are elevated in both the mucosa and bron-
choalveolar lavage fluid of asthmatic individuals after
segmental challenge.10:11 These findings suggest the
existence of an allergen-activated mechanism for release
of IL-16 in asthmatic airway mucosa.

We have previously described a bronchial explant
model that enables airway mucosal tissue, obtained by
bronchoscopic biopsy, to be challenged with allergen ex
vivo and the supernatants to be analyzed for chemotactic
activity and cytokine levels.12 Through use of this model,
IL-16 was found to contribute significantly to the T-cell
chemotactic activity released from allergen-stimulated
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Abbreviations used
CTLA4-Ig: Cytotoxic T-lymphocyte antigen 4—immuno-
globulin fusion protein
Der p: Dermatophagoides pteronyssinus

biopsy specimens from subjects with mild asthma who at
the time of study required inhaled bronchodilators alone.
Significant release of IL-16 could be induced through use
of allergen, and this was inhibited significantly by block-
ade of the CD28/B7 costimulatory pathway with cyto-
toxic T-lymphocyte antigen 4-immunoglobulin
(CTLA4-Ig) fusion protein.!2 We have also made a pre-
liminary report on the presence of T-cell chemotactic
activity in sputum induced in asthmatic individuals by
inhalation of hypertonic saline solution,!3 a method that
is widely used to sample airways in both healthy and dis-
eased subjects. !4

In the present investigation, we have sought to extend
our previous observations to study asthmatic subjects
with moderate persistent disease who require inhaled
corticosteroids for disease control to determine whether
the release of chemotactic activity from the bronchial
mucosa is related to disease severity and whether this is
accounted for by IL-16. We have also explored further
the dependence of T-cell chemotactic activity release on
CD28 costimulation mechanisms, seeking to identify any
preferential usage of CD86 (B7.2) as opposed to CD80
(B7.1) molecules (both ligands for CD28). Finally, in
combining the use of the bronchial explant model and
induced sputum, we have compared the activities in 2 air-
way compartments—bronchial mucosa and lumen—that
reflect airway inflammation in asthma.

METHODS
Materials

Recombinant human IL-16 and neutralizing antihuman IL-16
monoclonal antibody (clone 14.1) were produced in the laboratories
of 2 of the authors (W.W.C. and D.M.C.). CTLA4-Ig fusion protein
was produced as previously described.!3

Dermatophagoides pteronyssinus extracts were obtained from
ALK-Abell6 A/S (Hgrsholm, Denmark) as standardized preparations
of 500,000 SQ units. AIM V serum-free culture medium, HEPES
buffer, L-glutamine, sodium pyruvate, and 2-ME were from Gibco
Life Technologies Ltd (Paisley, United Kingdom). IL-16 ELISA kits
were purchased from Biosource International (Nivelles, Belgium).

Forty-eight well microchemotaxis chambers were produced by
Neuro Probe, Inc (Gaithersburg, Md). Chemotaxis filter membranes
were supplied by Osmonics, Inc (Livermore, Calif). May-Griinwald
and Giemsa stain solutions were purchased from Raymond A.
Lamb, Ltd (Eastbourne, United Kingdom).

Subjects

Thirty-six nonsmoking subjects were recruited (Table I): 12
healthy controls, 12 individuals with mild intermittent asthma (treat-
ed with inhaled [,-agonist as required to relieve symptoms only),
and 12 individuals with moderate persistent asthma (treated with
regular inhaled corticosteroids and inhaled bronchodilators as
required). Asthma severity was defined immediately before subjects’
inclusion in the study according to the criteria of the American Tho-
racic Society. 16 All asthmatic subjects were atopic and exhibited sen-
sitivity to house dust mite, D pteronyssinus (Der p). The subjects
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with moderate asthma were asked to refrain from using their corti-
costeroid inhalers for 5 days before bronchoscopy to minimize phar-
macologic actions of steroid residues in the sampled tissues.

All human studies were approved by the Southampton and
South-West Hampshire Local Research Ethics Committee.

Sputum induction and processing

Each subject undergoing bronchoscopy also provided a sputum
sample at least 3 days before the procedure. Sputum induction and
processing were carried out as described previously.!?

Bronchial explant culture

Bronchoscopy and endobronchial biopsy were conducted
according to the National Heart, Lung, and Blood Institute guide-
lines, as previously reported.!$ Four to 12 subcarinal bronchial
biopsy specimens were taken and cultured for 24 hours, as
described.!® Control explants were incubated in medium alone;
other tissues were incubated in medium containing 2000 SQ
units/mL of standardized, LPS-free Der p allergen extract in the
absence or presence of (a) human CTLA4-Ig fusion protein or (b)
neutralizing monoclonal antibodies to CD80 or CD86. At the end of
the incubation period, the culture medium was aspirated and cen-
trifuged to precipitate shed cells, mucus, and cell detritus. Super-
natants were stored at —80°C until required.

T-lymphocyte chemotaxis

T lymphocytes were isolated from peripheral blood of atopic,
corticosteroid-free, mildly asthmatic donors, as described previous-
ly.!2 Cells were resuspended in RPMI 1640 medium supplemented
with 2-mmol/L L-glutamine, 10-mmol/L HEPES, and 0.4% (w/v)
RPMI-BSA and preincubated for at least 45 minutes at 37°C and
5% CO, before use.

T-lymphocyte chemotactic activity of sputum or explant culture
supernatants was determined in 48-well modified Boyden cham-
bers, as described.!2 To minimize bias resulting from assaying sam-
ples from different groups against cells from different donors, 1
sample from each group was assayed in each experiment. A positive
control (10 ng/mL IL-16 or 1 pumol/L platelet-activating factor) was
included in each experiment; results were used only if a chemotac-
tic response to the control was obtained.

Data are presented as chemotactic indices, calculated as the
number of cells migrating in response to the sample of sputum
supernatant + the number of cells migrating in response to RPMI-
BSA medium.

IL-16 measurement

Immunoreactive IL-16 was quantified in explant culture super-
natants through use of a specific ELISA, as described.” “Spiking” of
culture supernatants with recombinant human IL-16 revealed a very
good recovery efficiency (mean, 100%; coefficient of variation,
+18%). In contrast, sputum supernatants exhibited a mean recovery
efficiency of 79% with a coefficient of variation of +64%. Because
of this high degree of variability, quantification of IL-16 in sputum
was regarded as unreliable and data are not further reported.

Statistical analysis

All statistical analyses were performed through use of InStat ver-
sion 3.02 for Windows 95/98 (GraphPad Software, San Diego,
Calif). Because of nonnormal distribution of data, nonparametric
methods were used throughout. Chemotactic indices were com-
pared with a hypothetical median of 1.0; IL-16 concentrations were
compared with a hypothetical median of 0 through use of a 1-sam-
ple Wilcoxon rank-sum test. Comparisons among groups (healthy
controls, subjects with mild asthma, subjects with moderate asthma)
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TABLE I. Subject characteristics
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Healthy control Mild asthma Moderate asthma
Age (y) 29 (11) 31 (6) 34 (12)
Sex: male/female 3/9 715 4/8
Serum IgE (IU/mL) 7.6 (<5 to 33) 123 (33 to 407)* 103 (<5 to 1520)*
Der p skin prick wheal area (mm2) 0 45.8 (42.5) 54.6 (95.8)
FEV, (% predicted) 102 (11.8) 93.8 (8.56)F 89.5 (14.5)F
PC, histamine, cumulative (mg/mL) >16 5.7 (0.8-16) 1.3 (0.1-9.3)%

Data are given either as arithmetic means and SDs (age and FEV) or as geometric means and ranges (IgE and PC,) from 12 subjects per group.

*P <.001 compared with healthy control group.
TP < .05 compared with a hypothetical mean of 100%.
%P < .05 compared with mild asthmatic group.

were performed through use of the Kruskal-Wallis test; pairwise
comparisons between groups were performed with a post-hoc
Dunn’s multiple comparisons test. Paired sets of data from untreat-
ed and treated tissues were compared through use of the Wilcoxon
matched-pairs signed-rank test. When the same data set was used in
more than 1 comparison, as was the case for experiments with anti-
CD80 and anti-CD86 monoclonal antibodies, the Friedman test was
used with a post-hoc Dunn’s multiple comparison test. In all cases,
P values less than or equal to .05 were defined as significant.

RESULTS
T-cell chemotactic activity in induced sputum

The moderate asthmatic group had significant sputum
eosinophilia (P < .05 in comparison with healthy con-
trols), but neither subjects with mild asthma nor subjects
with moderate asthma had elevated sputum lymphocyte
counts. Other cell counts did not differ between the sub-
ject groups.

Sputum supernatants from healthy control subjects
exhibited no significant T-cell chemotactic activity (medi-
an chemotactic index, 1.5 [range, 0.7-2.6]). In contrast,
sputum samples from both subjects with mild persistent
asthma and subjects with moderate persistent asthma
caused significant chemotaxis, their median chemotactic
indices being 3.3 (1.4-6.2) and 2.2 (1.2-3.9), respectively.
The chemotactic activity of mild asthmatic sputum was
significantly higher than that of healthy control (P < .05),
whereas the activity of moderate asthmatic sputum did
not show this significant difference (data not shown).

Role of IL-16 in sputum T-cell chemotactic
activity

Preincubation with anti-IL-16 mAb 14.1 (10 pg/mL, a
concentration that fully neutralized the chemotactic activ-
ity of 10 ng/mL recombinant human IL-16) caused sig-
nificant inhibition of the T-cell chemotactic activity of
sputum samples from subjects with mild asthma (median,
38.5 % [3.85% to 87.5%] inhibition; n = 11; P =.001) but
had no effect on moderate asthmatic sputum chemotactic
activity (8.01% [-26.3% to 27.3%] inhibition; n = 12; P =
.577). The residual activity in the anti—IL-16-treated mild
asthmatic sputum was not significantly different from that
of healthy control sputum (P = .689; data not shown).

T-cell chemotactic activity in bronchial
explant supernatants

In preliminary experiments, supernatants of allergen-
stimulated asthmatic bronchial explants were found to
exhibit greater chemotactic activity at 1:10 dilution than
when undiluted (data not shown). This might result either
from dilution of inhibitory factors in the fluid or from the
fact that chemoattractants present in the fluid have char-
acteristic bell-shaped concentration-response curves. To
maximize the measured signal in subsequent experi-
ments, all samples were assayed at 1:10 dilution.

Supernatants of unstimulated bronchial explants from
healthy control subjects exhibited no significant chemo-
tactic activity (median chemotactic index, 0.85 [0.40-
24];n=12; P =.260), 9 of 12 having chemotactic index
values that were less than 1. Supernatants of unstimulat-
ed mild (1.1 [0.90-4.8]; n = 12) and moderate persistent
asthmatic bronchial explants (1.4 [1.0-2.2]; n = 12) dis-
played significant chemotactic activity (P =.020 and P =
.002, respectively). The chemotactic activity of super-
natants of unstimulated explants from subjects with mod-
erate persistent asthma was significantly higher than that
of healthy controls (Fig 1, A).

After treatment with specific allergen (Der p; 2000 SQ
units/mL), chemotactic activity in the supernatants of
healthy control bronchial explants showed a decrease in
comparison with medium-treated control tissues (Fig 1, A),
indicating the possible production of inhibitory factors in
healthy airways. In contrast, mild asthmatic explants exhib-
ited a significant increase in T-cell chemotactic activity
after allergen stimulation (Fig 1, A). Whereas the allergen-
induced increase in chemotactic activity release from sub-
jects with moderate asthma did not achieve statistical sig-
nificance, the median difference (activity released from
allergen-stimulated explants minus activity released from
control explants) was significantly higher in both asthmat-
ic groups than in healthy controls (Fig 1, A).

Role of IL-16 in explant T-cell chemotactic
activity

Unstimulated bronchial explants from all 3 groups
released significant quantities of immunoreactive IL-16
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FIG 1. A, Allergen-induced release of T-cell chemotactic activity from bronchial explants. Bronchial biopsy
specimens from healthy control (left), mildly asthmatic (center), and moderately asthmatic (right) subjects
were cultured for 24 hours in the absence (Medium) or presence of D pteronyssinus extract (Der p; 2000
U/mL). Culture supernatants were used in modified Boyden chamber chemotaxis assays at 1:10 dilution
(see Methods section). For comparison, recombinant human IL-16 (10 ng/mL) exhibited a geometric mean
chemotactic index of 2.1 (95% ClI, 1.8-2.4; n = 17). B, Allergen-induced release of IL-16 from bronchial
explants. Experiments were performed as described for Fig 1, A. Culture supernatants were assayed for
immunoreactive IL-16 by ELISA. Data are individual values from 12 subjects per group. Horizontal bars rep-
resent median values.
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FIG 2. The effect of anti-IL-16 on T-cell chemotactic activity released from allergen-stimulated asthmatic
bronchial explants. Explant supernatants were assayed for chemotactic activity as described for Fig 1 after 30
minutes’ incubation with or without anti-human IL-16 mAb 14.1 (10 ug/mL). An isotype-matched control mon-
oclonal antibody had no effect on chemotactic activity (see text). Data are individual measurements from 8
mild asthmatic (left) and 10 moderate asthmatic (right) samples. Horizontal bars represent median values.
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into the medium (median [range] per milligram of tissue:
healthy control, 35 [0.20-170] pg; mild asthma, 21 [0.10-
79] pg; moderate asthma: 27 [0.10-140] pg; all P < .01),
with no significant difference among the groups. Der p
stimulation induced a small (median, 39%) but statisti-
cally significant increase in IL-16 release from mild asth-
matic explants but not from healthy control or moderate
asthmatic explants (Fig 1, B).

Preincubation with anti—IL-16 monoclonal antibody
led to a substantial inhibition of T-cell chemotactic activ-
ity of supernatants of allergen-stimulated bron-chial
explants from subjects with mild asthma (median, 59%
decrease) but had no effect in subjects with moderate
asthma (Fig 2). Isotype-matched control monoclonal anti-
bodies had no significant effect on the activity in culture
supernatants (median, 5.5% increase; n = 6; P = .130).

Dependence of bronchial explant responses
on CD28/B7 costimulation

Allergen-induced release of T-cell chemotactic activi-
ty from mild asthmatic bronchial biopsy explants was
inhibited significantly when monoclonal antibodies
against either CD80 or CD86 were added to cultures (Fig
3, A), the magnitude of inhibition (median, 94% and

62%, respectively) being comparable to that observed
previously for CTLA4-Ig (80%).!2 In contrast to what
was seen in our previous study with mild asthmatic
explants,!2 the presence in culture of the high-affinity,
nonsignaling CD28 analog, CTLA4-Ig, had no effect on
the allergen-induced release of chemotactic activity from
moderate asthmatic bronchial explants (median inhibi-
tion, 5.6%; Fig 3, A); CTLA4-Ig also failed to affect the
allergen-induced release of IL-16 from moderate asth-
matic bronchial explants (Fig 3, B).

The release of IL-16 from allergen-stimulated mild
asthmatic explants was markedly inhibited by anti-
CDS86; anti-CD80, however, had no significant effect on
allergen-induced IL-16 release (Fig 3, B). Having failed
to show any effect of CTLA4-Ig in moderate asthmatic
explants, we did not conduct further experiments with
anti-CD80 and CD86 antibodies in these tissues.

There was no significant difference in biopsy weights
among the 3 groups of subjects (P = .43 by ANOVA) or
between control and allergen-stimulated explants within
any group (all P > .23). The statistical differences report-
ed above for allergen-induced responses and the effects
of anti-IL-16, anti-B7 and CTLA4-Ig were also found
when data were corrected for wet weight of tissue.
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FIG 3. A, Dependence of allergen-induced release of T-cell chemotactic activity from asthmatic bronchial
explants on CD28/B7 costimulation. Bronchial biopsy specimens were cultured as described for Fig 1 in the
absence or presence of 10 ug/mL neutralizing mAb to CD80 (n = 8, left) or CD86 (n = 8, center), or 25 ug/mL
CTLA4-Ig fusion protein (n =7, right). Supernatants were assayed for chemotactic activity as in Fig 1, A. Data
are individual points from the indicated numbers of samples per group. B, Dependence of allergen-induced
release of IL-16 from asthmatic bronchial explants upon CD28/B7 costimulation. Bronchial biopsy specimens
were cultured as described in Fig 3, A. Supernatants were assayed for IL-16 by ELISA. Data are individual val-
ues from 8 mildly asthmatic and 7 moderately asthmatic subjects. Horizontal bars represent median values.
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DISCUSSION

We have previously demonstrated that spontaneous T-
cell chemotactic activity generated ex vivo by bronchial
mucosal tissue is not raised constitutively in mild atopic
asthma but can be induced both in vivo? and in vitro!2 by
allergen to which the patient is sensitized. Extending our
observation that CD28-dependent activation of T cells is
important in mild disease,!?2 we now show that this acti-
vation involves both CD86 and CD80 as ligands of CD28,
without any preferential usage of either ligand. In accord
with the notion that allergen exposure plays an important
role in moderate-severe disease, we show that culture of
mucosal tissue in the presence of allergen further stimu-
lates the generation of T-cell chemoattractants but that in
contrast to mild disease, IL-16 does not play an important
role in this phenomenon. Importantly, the release of
chemotactic activity from moderate asthmatic airways is
not dependent on CD28-mediated mechanisms of resident
T-cell activation, suggesting that either resident T cells are
not the source of the activity or other costimulatory path-
ways are involved. Furthermore, in the present study we
demonstrate the existence of increased spontaneously
generated chemotactic activity in more severe asthma that
might not require acute allergen stimulation. Together,
these results suggest that T-cell chemotaxis is an impor-
tant component of mucosal inflammation in both mild
and more severe asthma but that the mechanisms that
underlie its generation and the profile of chemotactic fac-
tors might vary depending on disease severity.

For safety reasons, allergen challenge has not been
possible in asthmatic individuals treated with inhaled cor-
ticosteroids; our study is therefore the first to show aller-
gen effects on mucosal tissue in more severe forms of
asthma. Our finding that lymphocytes were not raised in
sputum, together with previously published reports,20:2!
would suggest that increased circulation of T cells from
the blood into the tissue, rather than lymphocyte accumu-
lation, is a feature of both mild and more severe asthma.

The relevance and mechanisms of increased sponta-
neous chemotactic activity release in explants from indi-
viduals with moderate asthma remain unclear. It is possi-
ble that in vivo stimulation by chronic exposure to
allergen is simply carried over ex vivo. It could be argued
that topical corticosteroids—which the subjects with
moderate asthma had received until 5 days before biop-
sy—might have altered allergen responses. However, any
suppressive effect of corticosteroids was far from com-
plete, given that subjects with moderate asthma had the
greatest degree of histamine airway hyperresponsiveness.
They also had sputum eosinophilia and were sympto-
matic—all despite treatment with topical corticosteroids.

‘We have shown that both patients with mild asthma and
patients with moderate asthma produce sputum possess-
ing T-cell chemotactic activity. Neutralizing experiments
showed that IL.-16 accounted for a substantial component
of the activity in mild asthmatic sputum; the same was not
true for moderate asthma. Thus, our findings in bronchial
explants reflect the situation in airway secretions sampled
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in vivo as induced sputum. It is important to note, howev-
er, that the immunoreactivity of exogenous IL-16
“spikes” in sputum supernatants was low and highly vari-
able, and this variability might extend to the biological
activity of the cytokine in sputum. In this case, the contri-
bution of IL-16 to the T-cell chemotactic activity of spu-
tum supernatants might have been underestimated.

It is surprising that IL-16 levels in the supernatants of
unstimulated healthy control explants are similar to those in
supernatants of allergen-stimulated mild asthmatic explants
(Fig 1, B), inasmuch as (a) the former possess no T-cell
chemotactic activity and (b) the chemotactic activity of the
latter is significantly attenuated by anti—IL-16. It is possible
that healthy bronchial mucosal tissue also secretes 1 or
more factors that neutralize chemotactic activity or other-
wise suppress chemotactic response and that these factors
are upregulated by a nonimmunologic action of Der p, as
suggested by the decreased chemotactic index of healthy
explant supernatants after allergen exposure (Fig 1, A). In
contrast, the release of small additional quantities of IL.-16
from mild asthmatic explants after allergen stimulation is
associated with a substantial increase in IL-16—dependent
chemotactic activity. Understanding of the mechanisms by
which this occurs will require characterization of the full
profile of substances secreted by the bronchial mucosa in
health and disease to determine whether the presence of
priming factors or the absence of endogenous inhibitors is
responsible. The lack of inhibition of chemotactic activity
in moderate asthmatic explant supernatants by anti—IL-16
is also puzzling in view of their significant baseline levels
of IL-16. Again, a characterization of the other mediators
present in the supernatants will be required to understand
the reason for this discrepancy.

A further difference between the reactions of mild and
moderate asthmatic airways was revealed in this study—
namely, that blocking CD28 costimulation with CTLA4-
Ig had no effect on the allergen-induced release of
chemotactic activity from moderate asthmatic bronchial
tissue. It is notable that the allergen-induced release of
IL-5 from bronchial explants of individuals with moder-
ate/severe asthma also occurs independently of CD28,
indicating that an alternative costimulatory mechanism
for T-cell activation by allergen might exist in these
patients.?2 Again, this finding might reflect a disease-
state difference, a corticosteroid-treatment effect, or
both. However, it is noteworthy that CTLA4-Ig has been
demonstrated to suppress all inflammatory indices in a
murine model of mild asthma while having only margin-
al effects in a model of more severe disease in which cor-
ticosteroids were not applied.2? The dependence of aller-
gen-induced release of IL-16 and T-cell chemotactic
activity on CD28 costimulation in mild asthmatic airway
tissues suggests involvement of allergen-specific T cells
in the bronchial mucosa.!? The lack of dependence on
CD28 costimulation in moderate asthmatic explants
might point to alternative costimulatory pathways, such
as the OX40 (CD134)/0OX40L interaction.?4 In the
absence of T-cell activation, it would be possible for
other cellular sources of IL-16 to contribute to release of



J ALLERGY CLIN IMMUNOL
VOLUME 110, NUMBER 6

the cytokine. Expression of IL-16 by bronchial epithelial
cell lines has been demonstrated.25 Although we have
observed primary epithelial cultures obtained by
bronchial brushing to exhibit cytokine release in
response to direct stimulation with Der p,2¢ we have yet
to show that allergen can induce IL-16 release. In com-
mon with T-helper cytokine release, IL-16 expression by
bronchial epithelial cells is sensitive to suppression by
corticosteroids,25 precluding any compensatory produc-
tion by the epithelium in response to the downregulation
of T-cell responses by corticosteroid therapy.

The chemotactic activity release from mild asthmat-
ic explant biopsy specimens is shown here to involve
both CD80 (B7.1) and CD86 (B7.2), in common with
the release of the T2 cytokines IL-5 and IL-13 in the
same model.! In contrast, the allergen-induced release
of IL-16 was dependent on CD86 but not CD80, sug-
gesting a possible differential dependence on B7 iso-
forms of the cells releasing different T-cell chemoat-
tractants. Inasmuch as there was no significant
allergen-induced release of IL-16 from moderate asth-
matic biopsy specimens, we did not compare the rela-
tive contributions of CD80 and CD86 in steroid-depen-
dent, moderate-severe disease. Studies using the same
bronchial explant model have shown that whereas
CD86 is preferentially used in allergic responses (gen-
eration of IL-5) of PBMCs, both CD80 and CD86 are
used in mucosal tissue responses.2? Taken together, the
series of studies, including our own, indicate that CD86
is not a costimulatory molecule whose role is to prefer-
entially drive allergic responses and that it cannot be
seen as a selective therapeutic target.

In summary, the release of T-lymphocyte chemotactic
activity in response to allergen within the airways is a
prominent feature of both mild and more severe forms of
asthma. The mechanisms underlying this activity vary
between these disease forms, possibly reflecting differ-
ences in cellular source, mechanisms of activation (co-
stimulation), or treatment. Further elucidation of the com-
plex mechanisms that attract T cells into inflamed airways
is needed, inasmuch as T cells are key regulators of aller-
gic inflammation and might be targets for novel therapies.
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