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ABSTRACT: Endogenously released cyclooxygenase products modulate the bron-
choconstrictor response to various stimuli in asthma.  Little is known of the change
in airway responsiveness to neurokinin A (NKA) after cyclooxygenase blockade.  In
this randomized, double-blind, placebo-controlled study, we have investigated the
effect of the potent cyclooxygenase inhibitor, lysine acetylsalicylate (L-ASA) admin-
istered by inhalation, on the bronchoconstrictor response both to neurokinin A
(NKA) and methacholine in nine asthmatic subjects.

Subjects attended the laboratory on four separate occasions to receive nebulized
L-ASA (solution of 90 mg·mL-1) or matched placebo (glycine, solution of 30 mg·mL-1)
15 min prior to bronchial challenge with NKA or methacholine, in a randomized,
double-blind order.  Changes in airway calibre were followed as forced expiratory
volume in one second (FEV1) and agonist responsiveness, expressed as the provoca-
tive concentration causing a 20% fall in FEV1 from baseline (PC20).

L-ASA elicited a significant fall in FEV1 from baseline. When compared with
placebo, inhaled L-ASA reduced the airway responsiveness to NKA in 8 of the 9
subjects studied, the geometric mean (range) values for PC20 NKA increasing sig-
nificantly from 153.2 (52.0–258.9) to 303.1 (83.4–668.5) µg·mL-1 after placebo and
L-ASA, respectively. However, no significant change in airway responsiveness to
methacholine was recorded after L-ASA, their geometric mean (range) PC20 values
being 1.60 (0.17–9.59) and 1.53 (0.09–14.01) mg·mL-1 after placebo and L-ASA,
respectively.

The small decrease in airway responsiveness to neurokinin A after administra-
tion of lysine acetylsalicylate by inhalation suggests that endogenous prostaglandins
may play a contributory protective role in the airway response to neurokinin A in
human asthma.
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Sensory neuropeptides, such as substance P (SP) and
neurokinin A (NKA), exhibit a range of features which
may be relevant to the pathophysiology of asthma, incl-
uding contraction of airway smooth muscle, increased
vascular permeability, mucus secretion and activation of
cholinergic neurotransmission [1].  Immunocytochemical
studies have demonstrated the presence of sensory neu-
ropeptides and their receptors within the upper and lower
airways both in man and rodents [2–4]. Although com-
pared with rodents the nerve fibres containing sensory
neuropeptides are less dense in human airway tissue, rec-
ent studies on necroscopic tissue, bronchoalveolar lavage
fluid, and induced sputum have shown increased amounts
of SP in the airways of asthmatics compared to controls
[5–7].  Different authors have demonstrated that both SP
and NKA produce dose-related bronchoconstriction when
administered by inhalation to asthmatic subjects, NKA
being more potent than SP and asthmatic subjects being
more responsive than normal subjects [8–12].

The mode of action by which sensory neuropeptides
elicit bronchoconstriction in asthma is not well under-
stood.  The bronchoconstrictor effect of nebulized NKA

in asthmatic patients is inhibited by prior treatment with
nedocromil sodium [10, 13], suggesting that this response
may be evoked indirectly rather than through direct stim-
ulation of airway smooth muscle. There is some support
for an action of sensory neuropeptides in eliciting pros-
taglandin synthesis. Recent in vitro studies support the
view that many of the biological responses of the sens-
ory neuropeptides may result from the local release of
bioactive prostanoids [14–16].

In line with the notion that administration of bron-
choactive drugs by inhalation achieves maximum effect
with smaller doses, BIANCO and co-workers [17, 18] have
recently shown that the potent cyclooxygenase inhibitor,
aspirin administered as an aerosol of lysine acetylsali-
cylate (L-ASA) solution elicits better protection against
nonspecific stimuli in the airways of asthmatics than
when given orally. Using this alternative experimental
approach, we intend to expand our previous observations
with other nonspecific agonists [19, 20], by evaluating
the relative contribution of contractile prostaglandins to
the airway response provoked by inhaled NKA in asth-
matic subjects.



We have, therefore, investigated the effect of prior
administration of L-ASA, given by inhalation, on the air-
ways response of asthmatic subjects both to NKA and
to methacholine.  Methacholine was included in the pre-
sent study to evaluate the specificity of inhaled L-ASA
in the response.

Methods

Subjects

Nine asthmatic subjects (5 females and 4 males), with
a mean (±SEM) age of 35 (±4) yrs, referred to our chest
clinic with stable asthma, participated in the study (table
1).  They were nonsmokers and all except two were atopic
as defined by positive skin-prick tests (>2 mm weal
response) to one or more of six common aeroallergens
(Dermatophagoides pteronyssinus, Dermatophagoides
farinae, wall pellitory grass, mixed grass pollens, cat fur,
dog hair).  At the beginning of the study, all subjects were
asymptomatic, with a baseline forced expiratory volume
in one second (FEV1) of >70% of their predicted val-
ues.  None had received oral corticosteroids, theophylline,
antihistamines or sodium cromoglycate within the pre-
ceding 4 weeks. Inhaled bronchodilators were discon-
tinued for at least 8 h prior to each visit to the laboratory,
although subjects were allowed to continue inhaled cor-
ticosteroids as usual. On close questioning, none of the
subjects studied had a positive history of aspirin intol-
erance. Subjects were not studied within 4 weeks of an
upper respiratory tract infection or exacerbation of their
asthma, and all visits to the laboratory were carried out
at the same time of day and outside the pollen season.
The study was approved by the Ethics Subcommittee of
the Department of Respiratory Diseases (University of
Catania), and all subjects gave their informed consent.

Bronchial provocation

Airway calibre was recorded before and during the
provocation as FEV1, using a dry wedge spirometer
(Vitalograph, Buckinghamshire, UK), the better of two
consecutive measurements being used for analysis.

Methacholine (Sigma Chemical Co., St Louis, MO,
USA) and NKA (Peninsula Laboratories Ltd) were made

up in phosphate-buffered saline (PBS) and 0.9% sodium
chloride (1% albumin solution), respectively, to produce
a range of increasing doubling concentrations of 0.03–64.00
mg·mL-1 and 3.9–500 µg·mL-1. The aqueous solutions
were administered as aerosols, generated from a starting
volume of 3 mL, in a disposable Inspiron Mini-nebulizer
(C.R. Bard International, Sunderland, UK) driven by com-
pressed air at 8 L·min-1.  Under these conditions, the neb-
ulizer had an output of 0.48 mL·min-1 and generated an
aerosol with a mass median particle diameter of 4.7 µm
[21].  Wearing a noseclip, subjects inhaled the aerosolized
solutions in five breaths from end-tidal volume to full
inspiratory capacity via a mouthpiece, as described by
CHAI et al. [22]. Subjects were trained to take 3 s to
reach full inspiratory capacity.

Study design

The study consisted of two distinct phases

Phase 1. Subjects attended the laboratory on two sepa-
rate occasions, at least 72 h apart, to undertake concen-
tration-response studies with inhaled methacholine and
NKA in the absence of any drug treatment.  On the first
occasion, after 15 min rest, three baseline measurements
of FEV1 were made at intervals of 3 min followed by
inhalation of 0.9% sodium chloride and further FEV1
measurements repeated at 1 and 3 min.  Provided FEV1
had not fallen by >10% of the baseline value, a metha-
choline concentration-response study was carried out.
After administration of each methacholine concentration,
FEV1 was measured at 1 and 3 min.  Increasing doub-
ling concentrations of methacholine were inhaled at 5
min intervals until FEV1 had fallen by >20% of the post-
saline baseline value. The fall in FEV1 following each
concentration of agonist was expressed as a percentage
of the higher of the two postsaline baseline FEV1 record-
ings. The percentage fall in FEV1 was plotted against
the cumulative concentration of agonist on a logarithmic
scale, and the provocative concentration required to pro-
duce a 20% decrease in FEV1 from the post-saline base-
line value (PC20) was determined by linear interpolation.
On the second occasion, a bronchial provocation test with
inhaled NKA was undertaken in a similar manner to that
described for methacholine.  FEV1 measurements were
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Table 1.  –  Demographic details of subjects studied

Subject Sex Age Baseline FEV1 Atopy§ PC20 meth PC20 NKA
No. yrs % pred mg·mL-1 µg·mL-1

1 F 39 91 W 1.70 156.2
2 F 40 88 W 1.69 174.1
3 F 29 79 W 0.33 80.6
4 M 21 100 W-D 6.48 122.1
5 F 55 82 - 11.90 320.3
6 F 25 79 W 0.98 191.1
7 M 42 105 - 3.47 174.2
8 M 38 92 W-D 0.11 148.5
9 M 22 72 D 1.59 96.6

Mean 35 87 1.52# 151.0#

SEM ±4 ±4 (0.11–11.9) (80.6–320.3)
#: geometric mean (range); §: atopic, positive immediate skin test to one or more allergens.  D: Dermatophagoides; W: wall pelli-
tory grass; FEV1: forced expiratory volume in one second; PC20: provocation concentration producing a 20% fall in FEV1; meth:
methacholine; NKA: neurokinin A; F: female; M: male.



recorded 1 and 3 min after inhalation of each concen-
tration of NKA and the corresponding PC20 FEV1 val-
ues derived.

Phase 2. Subjects attended the laboratory on four separ-
ate occasions, at least 4 days apart, to undertake concen-
tration-response studies with methacholine and NKA after
receiving nebulized L-ASA (Lirca Synthelabo, Limito,
Milano, Italy) or matched nebulized vehicle placebo,
administered double-blind and in random order 15 min
prior to challenge.  Both the active and placebo solutions
were freshly prepared by an independent investigator on
the basis of a randomized code and then returned to the
conducting physician to administer to the attending sub-
ject. On each occasion, after 15 min rest, three baseline
measurements of FEV1 were made at intervals of 3 min
followed by inhalation of nebulized L-ASA (90 mg·mL-1,
4 mL; 525 mOsm·L-1, pH 5.25; a 90 mg·mL-1 solution of
L-ASA actually contains 50 mg of ASA·mL-1) or nebu-
lized vehicle placebo consisting of a solution of glycine
(30 mg·mL-1, 4 mL; 605 mOsm·L-1, pH 5.90) in 0.9%
sodium chloride adjusted to the same pH and tonicity as
the L-ASA.  The aerosol solutions were generated from
a starting volume of 4 mL in an Inspiron mini-nebulizer
driven by compressed air at 6 L·min-1, and inhaled to
dryness by deep tidal breathing over a 7–9 min time peri-
od. The same nebulizer was used for all studies on all
subjects. Further FEV1 measurements were repeated at
1, 5, 10 and 15 min after drug/placebo inhalation and
dose-response studies with increasing concentrations of
methacholine and NKA carried out in a similar manner
to that described in Phase 1.

Data analyses

Results are expressed as the mean±SEM unless other-
wise stated and p<0.05 was accepted as the minimum
level of statistical significance.  Pre- and post-treatment
baseline values of FEV1 prior to bronchial challenge were
compared between and within study days by two-factor
analysis of variance (ANOVA) followed by Neuman-
Keuls test where appropriate.

The repeatability of the NKA challenge procedure was
determined according to the method described by ALTMAN

and BLAND [23] of plotting the difference against the mean
of the logarithmically transformed PC20 values obtained
on the placebo and open study days. The mean and stan-
dard deviation (SD) of the difference between these val-
ues were then derived and used to calculate the coefficient
of repeatability (CoR) between the results of the two study
days.

Values of PC20 methacholine, and NKA following
treatment with L-ASA and placebo were logarithmically
transformed to normalize their distribution and compared
by the Student's t-test for paired data.

Any relationship between the airway responses to metha-
choline and NKA was examined by least-squares linear
regression analysis of their logarithmically transformed
PC20 values.  Least-squares linear regression analysis was
also used to evaluate: 1) any relationship between the con-
centration ratio after the drug and the airway responses to
methacholine and NKA; and 2) any relationship between
the magnitude of fall in FEV1 after exposure to L-ASA
and baseline airway responsiveness to methacholine and
NKA.
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Table 2.  –  Effect of pretreatment with inhaled L-ASA and placebo on baseline FEV1 values in NKA and methacholine
study days

Subject Pre-p Post-placebo FEV1 L Pre-L-ASA Post-L-ASA FEV1 L
No. FEV1 1 min 5 min 10 min 15 min FEV1 L 1 min 5 min 10 min 15 min

NKA study days
1 2.55 2.43 2.50 2.45 2.44 2.49 2.07 2.21 2.19 2.35
2 2.36 2.18 2.34 2.29 2.31 2.38 2.11 2.18 1.99 2.22
3 2.21 2.10 2.08 2.11 2.24 2.46 1.76 1.88 2.00 2.25
4 4.15 3.94 3.79 3.98 4.07 3.79 3.49 3.46 3.64 3.71
5 1.85 1.44 1.34 1.73 1.75 1.88 1.43 1.40 1.57 1.50
6 2.53 2.15 2.36 2.33 2.35 2.27 1.62 1.72 1.83 1.92
7 3.77 3.52 3.59 3.63 3.70 3.64 3.28 3.46 3.46 3.45
8 2.89 2.59 2.72 2.77 2.82 2.76 2.62 2.52 2.57 2.62
9 2.98 2.57 2.56 2.47 2.72 2.76 2.48 2.40 2.43 2.74

Mean 2.81 2.55 2.59 2.64 2.71 2.71 2.32 2.36 2.41 2.53
±SEM ±0.25 ±0.25 ±0.23 ±0.24 ±0.25 ±0.21 ±0.24 ±0.23 ±0.24 ±0.23

Methacholine study days
1 2.59 2.40 2.51 2.49 2.48 2.51 2.16 2.19 2.21 2.33
2 1.98 1.94 2.00 2.09 2.11 2.08 1.62 1.70 1.83 1.95
3 2.50 2.17 2.23 2.38 2.46 2.40 2.08 2.00 2.12 2.32
4 4.22 3.98 4.06 4.02 4.06 4.12 3.70 3.90 3.87 3.99
5 1.80 1.58 1.69 1.82 1.83 1.78 1.25 1.30 1.35 1.55
6 2.25 1.47 1.66 1.53 1.98 2.31 1.83 1.79 1.80 2.01
7 3.65 3.28 3.31 3.51 3.54 3.50 3.10 3.23 3.30 3.41
8 3.20 2.88 2.86 2.83 2.95 3.09 3.00 2.93 2.90 3.05
9 3.32 3.06 2.95 3.06 3.17 3.13 2.72 2.93 2.89 3.10

Mean 2.83 2.53 2.59 2.64 2.73 2.77 2.38 2.44 2.47 2.63
±SEM ±0.27 ±0.28 ±0.27 ±0.27 ±0.25 ±0.25 ±0.26 ±0.28 ±0.27 ±0.27

L-ASA: lysine acetylsalicylate; FEV1: forced expiratory volume in one second; NKA: neurokinin A; pre-p: pre-placebo.



Results

Effect of inhaled L-ASA on airway calibre

There was no significant difference in mean (±SEM)
baseline values of FEV1 between any of the study days,
with values ranging from 2.71±0.21 to 2.83±0.27 L (table
2).  Both inhaled placebo (glycine solution) and L-ASA
caused an immediate fall in FEV1 from baseline.  FEV1
values obtained after L-ASA, were significantly lower
than predrug FEV1 baseline values, with a peak effect
at 1 min, the mean (±SEM) FEV1 values decreasing 15.8%
from 2.71±0.21 to 2.32±0.24 L (p<0.01) and 15.3% from
2.77±0.25 to 2.38±0.26 L (p<0.01) on the NKA and
methacholine study days, respectively, (table 2).

Although 15 min after nebulized L-ASA, FEV1 val-
ues were still 7.7% and 5.6% lower than their predrug
FEV1 baseline values on the NKA and methacholine
study days, respectively (table 2a and b), these values
were significantly higher compared to the values mea-
sured at the 1 min time-point.  Mean values of FEV1
post L-ASA were significantly lower than those post-
placebo, and this was consistent at 5, 10 and 15 min
time-points.  No significant correlations could be estab-
lished between the magnitude of fall in FEV1 after the
active drug (at all the time-points studied) and baseline
airway responsiveness to NKA or methacholine.

Effect of inhaled L-ASA on concentration-response curve
to NKA and methacholine

The challenge procedure with NKA in this group of
subjects was found to be repeatable, with a coefficient
which was within 1.5 doubling dilutions (for 7 of the 9
subjects to within a single doubling dilution).  These find-
ings were consistent with the repeatability data previ-
ously obtained in our laboratory with bronchial provocation
tests with NKA [10, 24].

In phase 1, inhaled methacholine and NKA produced
concentration-related falls in FEV1. The geometric mean
(range) of PC20 values obtained were 1.52 (0.11–11.90)
mg·mL-1 and 151.0 (80.6–320.3) µg·mL-1 for methacholine

and NKA respectively (table 1). No significant correla-
tion was observed between PC20 values for methacholine
and NKA.

In phase 2, when compared to placebo, inhaled L-ASA
had a significant protective effect against the fall in FEV1
produced by NKA. L-ASA produced a displacement of
the NKA concentration-response curve to the right in 8
out of the 9 subjects studied (fig. 1 and table 3).  For these
subjects, the geometric mean (range) PC20 NKA values
increased twofold from 153.2 (52.0–258.9) to 303.1
(83.4–668.5) µg·mL-1 after placebo and L-ASA respec-
tively (p<0.01) (table 3). No correlation could be found
between baseline airway reactivity and the protection of
airway response to NKA after L-ASA exposure.

Inhaled L-ASA, despite being effective in inducing
significant changes in baseline airway calibre, failed to
alter the airway response to methacholine (fig. 2, table 3).
The geometric mean (range) PC20 methacholine value of
1.60 (0.17–9.59) mg·mL-1 after placebo not being signi-
ficantly different from that of 1.53 (0.09–14.01) mg·mL-1

obtained after L-ASA (table 3).

Discussion

In asthmatic subjects, L-ASA administered by inhala-
tion elicits a small but significant protection of the air-
ways against NKA-induced bronchoconstriction. The
protection afforded by L-ASA occurred in eight of the
nine subjects studied and amounted to an approximately
twofold displacement of the concentration-response curves
to the right, which is similar to that reported with other
agonists [17–20]. In addition, following L-ASA expo-
sure, we have failed to show a significant change in air-
way responsiveness to methacholine.

Inhaled L-ASA was chosen as a cyclooxygenase inhib-
itor because of its demonstrated potency and specificity.
The dosage of inhaled L-ASA used in the present study
and the timing of administration before bronchial chal-
lenge were chosen on the basis of previous studies which
have been shown to effectively reduce the bronchospas-
tic response to fog, adenosine and histamine in asthmatic
subjects [17–20].

We have demonstrated that inhaled aspirin inhibits the
airway response to NKA by approximately twofold. It is
likely, as also supported by the findings of BIANCO and
co-workers [17, 18] in their recent work with fog-induced
bronchoconstriction, that the route of administration may
have maximized the degree of protection against the air-
way response to NKA.

The mechanism by which cyclooxygenase blockade
attenuates the bronchoconstrictor response to NKA req-
uires some speculation. We have shown no bronchodilator
effect with inhaled L-ASA but, rather, we have confir-
med the occurrence of some bronchoconstriction after
inhaled L-ASA [19, 20]. Although this may be due, in
part, to an irritant effect of the drug, we cannot exclude
other possibilities, since comparison with changes in
FEV1 obtained after a placebo (glycine solution) matched
for osmolality and pH showed a significant difference.
The reason for this is not known but differences in sub-
jects' characteristics is a possibility. Most of the asth-
matic subjects studied in the present investigation had
their bronchial reactivity in the severe-moderate range
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Table 3.  –  Effects of pretreatment with inhaled L-ASA
and placebo on airway NKA and methacholine respon-
siveness

Subj. PC20 NKA  µg·mL-1 PC20 METH  mg·mL-1

No. Placebo L-ASA Placebo L-ASA

1 118.0 241.1 1.83 1.77
2 199.1 668.5 1.81 1.68
3 99.1 230.9 0.40 0.42
4 250.8 390.6 6.27 5.69
5 258.9 545.0 9.59 14.01
6 150.2 83.4 0.88 1.06
7 209.4 421.6 3.30 3.00
8 52.0 277.8 0.17 0.09
9 187.7 280.1 1.71 1.58

G. mean 153.2 303.1 1.60 1.53
(range) (52.0– (83.4– (0.17– (0.09–

258.9) 668.5) 9.59) 14.01)

Subj: subjects.  G. mean: geometric mean.  For further abbre-
viations see legend to tables 1 and 2.
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Fig. 1.  –  Effect of placebo (    ❍ ) and L-ASA (    ● ) on the concentration-related falls in FEV1 produced by inhaled NKA in nine sub-
jects with asthma.  L-ASA: lysine acetylsalicylate; FEV1: forced expiratory volume in one second; NKA: neurokinin A; Pt: patient.

Fig. 2.  –  Effect of placebo (    ❍ ) and L-ASA (    ● ) on the concentration-related falls in FEV1 produced by inhaled methacholine in
nine subjects with asthma.  For abbreviations seee legend to figure 1.



(PC20 methacholine <4 µg·mL-1). Thus, we may spec-
ulate that in these subjects with grossly inflamed air-
ways aspirin exposure may elicit bronchoconstriction
regardless of their state of tolerance/intolerance to this
drug.  It is widely acknowledged that historical evidence
of aspirin tolerance is inadequate in excluding aspirin
sensitivity.  Thus, there is a possibility that the asthma-
tics studied may have inherent aspirin intolerance.  How-
ever, it is well-known that only a small proportion of
subjects with asthma are intolerant to aspirin [25], and
it would appear highly unlikely to find that 8 out of 9
unselected patients have this condition!  Moreover, the
inhalation of L-ASA in aspirin-sensitive asthmatics is
followed by bronchoconstriction 20–120 min after chal-
lenge, with gradual recover to within 5% of baseline by
180 min [26]. This is in contrast with the time-course
of the bronchoconstriction induced by inhaled L-ASA
obtained in this study.  Maximum decrease in pulmonary
function was reached 1 min after challenge, gradually
resolving over 20 min.

That cyclooxygenase blockade has a specific effect on
airway responsiveness to NKA is supported by the lack
of change in methacholine responsiveness after inhaled
L-ASA. This is in agreement with previous data with
cyclooxygenase blockers by our group [19, 20], and other
authors [27, 28], which have repeatedly failed to show
an effect on methacholine-induced bronchoconstriction.

In providing protection against a variety of different
bronchoconstrictor stimuli, such as fog [17], adenosine
[20] and histamine [19], the inhibitory effects of L-ASA
may involve mechanisms common to all these stimuli.
Thus, it is likely that the protective effect of inhaled
aspirin in these experimental conditions may be ascribed
to cyclooxygenase blockade. These observations, together
with the results of the present study and the notion
that aspirin's mode of action is through inhibition of the
cyclooxygenase pathway, provide some evidence for a
contribution of contractile prostaglandins to the neuropep-
tide response in human asthma. Indeed there is evidence
in vitro that part of the biological effects of exogenously
applied neuropeptides may result from the local release
of bioactive prostaglandins [14–16]. However, the pre-
sent study has shown only a small decrease in airway
responsiveness to NKA after administration of L-ASA.
Although the small protective effect of L-ASA on NKA-
induced bronchoconstriction may be due to the fact that
local concentrations of exogenous NKA were too low to
maximally activate airway mast cells, this finding is in
line with previous observations by CHURCH et al. [29]
that neuropeptides are poor activators of the oxidative
pathway for prostaglandins in human mast cells.

The inhibitory action of inhaled L-ASA in the airways
in the absence of bronchodilatation is likely to be due to
a suppressive action on the local production of prosta-
glandins with functional effects, but the contribution of
alternative mechanisms in NKA-induced bronchocon-
striction must be considered.  A possibility is that endo-
genous prostaglandins may potentiate the constrictor
response to NKA in the airways and that drugs such as
aspirin might alter this interaction.  NKA given by inhala-
tion does not appear to stimulate the release of histamine
[24], but it may activate cholinergic [30] and noncholin-
ergic nerves [10, 13]. Prostaglandins are neuromodula-
tors, stimulate airway sensory nerves [31], and augment

neuro-transmission in efferent airway nerves [32].  Therefore,
endogenous prostaglandins may potentiate the response
of asthmatic airway nerves to inhaled NKA, and only
part of the effects of NKA may result from the direct
release of contractile prostaglandins.  On the other hand,
cyclooxygenase products activate tachykinin release from
capsaicin-sensitive afferents in guinea-pig airways [33],
and stimulate both pulmonary and bronchial C fibres in
dogs [34]. Other possible explanations for the L-ASA
reduction in NKA responsiveness in asthma may include
down regulation of NK receptors, and modulation of post-
receptor events coupled to NKA-mediated contraction of
smooth muscle.

In conclusion, our results demonstrate that inhaled L-
ASA produces some protection against NKA-provoked
bronchoconstriction in asthmatic subjects.  Whilst suggest-
ing that prostanoids mediate a component of the broncho-
constriction produced by NKA in asthma, their contribution
to the overall response is likely to be small. Thus, al-
though the exact role and the mode of action of NKA
in human airways remains unclear, one important mech-
anism may be dependent on the direct action exerted on
specific receptors of bronchial smooth muscle [35–37].

The ability of inhaled L-ASA to contribute to the pro-
tection of asthmatic airways against a wide variety of
bronchoconstrictor stimuli, together with the notion that
asthma is an inflammatory disease of the bronchial tree
[38], suggest that cyclooxygenase blockers may be viewed
as possible prophylactic drugs for the treatment of asth-
ma. Thus, although analgesic and antiaggregant prop-
erties dominate its use in medicine, aspirin may also play
a role in limiting the allergic inflammatory events asso-
ciated with asthma.  More work is needed to explore the
full potential of this class of drug on constrictor stimuli
in asthma and whether this has any relevance to a pos-
sible therapeutic effect in this disease.
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