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Background: APC 366, a selective inhibitor of mast cell
tryptase, has been shown to inhibit antigen-induced early asth-
matic response (EAR), late asthmatic response (LAR), and
bronchial hyperresponsiveness (BHR) in a sheep model of
allergic asthma.

Objective: The purpose of this study was to investigate the
effects of APC 366 on antigen-induced EAR, LAR, and BHR in
mild atopic asthmatics not on any anti-inflammatory therapy.
Methods: Sixteen mild atopic asthmatics, each with a demon-
strable antigen-induced EAR, LAR, and BHR to histamine,
were recruited into this randomized, double-blinded, crossover
study. APC 366 (5 mg)/placebo was administered by aerosol
inhalation 3 times per day on treatment days 1 through 4.
Allergen challenge was carried out on day 4. Histamine chal-
lenge was performed the following morning, 1 hour after final
dosing.

Results: Subjects were shown to have a significantly smaller
overall mean area under the curve for the LAR (P = .012) and
mean maximum fall in FEV for the LAR (P = .007) after pre-
treatment with APC 366 in comparison with placebo. No sig-
nificant effects on BHR were demonstrable. Although the EAR
was reduced by 18% after treatment with APC 366 in compar-
ison with placebo, this was not statistically significant.
Conclusion: Short-term repeated administration of APC 366
significantly reduced the magnitude of antigen-induced LAR
in atopic asthmatics, which supports the role of mast cell
tryptase in the pathophysiology of the LAR. (J Allergy Clin
Immunol 2001;107:1039-45.)
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Asthma is a chronic inflammatory disorder of the lower
airways characterized by reversible airway obstruction and
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Abbreviations used

AUC: Area under the curve

BHR: Bronchial hyperresponsiveness

EAR: Early asthmatic response

FEV,: Forced expiratory volume in 1 second

IL: Interleukin

LAR: Late asthmatic response

PD,: Provocative dose to achieve a drop in FEV| by 20%
of postsaline baseline

mucosal inflammation. Bronchial challenge of atopic asth-
matics with allergen results in an early phase—and in a
proportion of subjects, a late phase—of bronchoconstric-
tion that is associated with bronchial hyperresponsiveness
(BHR). These effects are mediated through the IgE-depen-
dent secretion of preformed and newly generated media-
tors from airway mast cells, and this has proved helpful in
assessing the potential of anti-asthma drugs.!:2 The early
asthmatic response (EAR) can largely be accounted for by
the combined actions of histamine, prostaglandin D,, and
cysteinyl leukotrienes on airway smooth muscle.? Upreg-
ulation of leukocyte endothelial adhesion molecules—
specifically, P-selectin, E-selectin, intercellular adhesion
molecule-1, and vascular cell adhesion molecule-1—by
mast cell mediators and inflammatory cytokines, in asso-
ciation with chemokine release, provides a mechanism for
the influx of neutrophils and eosinophils accompanying
the late asthmatic response (LAR).2 Cysteinyl leukotrienes
and platelet activation factor antagonists either have no
effect or only partially attenuate the LAR when used alone
or in combination with antihistamines.3- In addition, acti-
vated lung mast cells release large quantities of the unique
134-kd, 4 chained neutral protease, tryptase complexed to
heparin.® Bronchoalveolar lavage has shown high levels of
tryptase in the airways of both adults” and children3 with
asthma, the levels rising markedly on exposure to inhaled
allergen.?

Recent in vitro studies have suggested that tryptase
could play a key role in the pathophysiology of the
LAR.10-12 Ingtillation of human tryptase into sheep air-
ways caused both bronchoconstriction and BHR.!3 In iso-
lated dog!4 and human!5 airways, tryptase increases the
contractility of smooth muscle to other mediators and is
an important tissue kallikrein for generating bradykinin.!6
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In sheep naturally sensitized to Ascaris suum, the
novel selective inhibitor of tryptase APC 366 [N-(1-
hydroxy-2-naphthoyl)-L-arginyl-L-prolinamide] attenu-
ates the EAR, the LAR, acquired BHR, and the accom-
panying influx of inflammatory leukocytes on aerosol
challenge with an antigenic extract.!7 It has been shown
that APC 366 inactivates tryptase in a time-dependent
and irreversible manner involving slow isomerization of
the hydroxynaphthyl group of APC 366 followed by
nucleophilic attack of a tryptase amino acid side chain to
result in the formation of a nonhydrolyzable covalent
adduct between inhibitor and enzyme.!8

In the present study, we tested the hypothesis that mast
cell tryptase contributes to allergen-provoked airway
responses in asthma. To this effect, we studied whether
APC 366 has an effect on the allergen-provoked EAR, on
the LAR, and on the associated increase in BHR in a
group of mild atopic asthmatics.

MATERIALS AND METHODS
Study design

In this randomized, double-blinded, placebo-controlled, 2-period
crossover study, subjects were randomized to receive either APC
366 followed by placebo or vice versa. During each of the 2 treat-
ment periods, every subject received the treatment 3 times per day
at intervals of 6 hours for 4 consecutive days and 1 time on the fifth
day. On day 4, after the 10th dose of medication, every subject
underwent allergen challenge followed by repeated spirometry to
document an EAR and an LAR. On day 5, after the 13th dose of
study medication, histamine challenge was performed to assess
BHR. For both treatment periods, all subjects were resident in the
Clinical Study Unit from the day before dosing (day 0) until their
pulmonary function had returned to normal following histamine
challenge and a final assessment by a physician on day 5.

Sample size

The sample size was calculated at a 5% level of significance and
80% power from a previous unpublished pilot study to detect a
reduction of at least 50% in the LAR (measured as the area under
the curve [AUC]) in the APC 366 treatment period in comparison
with 15% in the placebo dosing period. The variability was estimat-
ed from the pilot study and from previous published crossover stud-
ies of similar design.!9.20

Subjects

Sixteen nonsmoking subjects with mild atopic asthma (mean age
+ SE, 27.3 + 1.6 years; 13 males and 3 females) with asthma that
was well controlled without the use of systemic or inhaled corticos-
teroids were recruited into the study. A written informed consent
was obtained from every subject, and the study was approved by the
local ethics committee. Every subject underwent a detailed medical
examination by a physician on screening day 1 and had PC, hista-
mine of <16 mg/mL. Subjects with significant illness or abnormal-
ities in routine hematologic and biochemical blood testing or urine
examination were excluded. Only those female subjects who were
postmenopausal, had been surgically sterilized, or were using ade-
quate contraception and had negative pregnancy tests at screening
and on admission to both treatment periods were recruited. None of
the subjects had a history of respiratory infection before screening
or before the study periods. In addition, the following medications
were withheld for 6, 24, 24, 12, 24, 48, 24, 24, and 48 hours, respec-
tively, before screening and treatment: inhaled short-acting 3, ago-
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nists, inhaled long-acting [3, agonists, oral 3, agonists, ipratropium
bromide, oxitropium bromide, slow-release methyl xanthines, stan-
dard methyl xanthines, cromolyn, and nedocromil. Allergen and
histamine challenges were performed on screening days 2 and 3,
respectively. All subjects had (1) a clearly documented EAR,
defined as a decrease in FEV| of at least 25% in comparison with
postsaline baseline within 15 minutes after allergen inhalation and
(2) an LAR, defined as a decrease in FEV of at least 15% in com-
parison with baseline occurring between 3 and 9 hours after aller-
gen inhalation. After allergen challenge, all subjects had a >2-fold
reduction in histamine PD,, in comparison with their pre—allergen
challenge values.

Skin prick testing and histamine challenge

Subjects underwent skin prick testing to common aeroallergens,
including grass pollen, Dermatophagoides pteronyssinus, house
dust, cat dander, and horse dander (Acquagen allergen, ALK, Berk-
shire, United Kingdom) through use of a standard protocol, as
described previously.2! Only those subjects with at least 1 positive
test (wheal diameter > 5 X 5 mm) were included. Histamine chal-
lenges were performed through use of the modified dosimeter
method of Chai, as described previously.22:23

Allergen challenge

The allergen to which the patient demonstrated the strongest
reaction in skin prick testing was used for bronchial challenge.
Allergen was prepared in 10-fold dilutions with normal saline solu-
tion. Inhaled solutions were administered by means of the Spira
Elektro breath-actuated inhalation dosimeter (Spira Respiratory
Care Center, Himeenlinna, Finland), which was set to a 0.6-second
duration of delivery per actuation and driven by compressed air at a
flow of 8 L/min. At each time point, 2 technically satisfactory mea-
surements of FEV,| were made; the higher of the 2 was recorded.
With a nose clip in position, each subject inhaled 5 breaths of neb-
ulized normal saline solution from functional residual capacity to
total lung capacity, taking each inspiration over 5 seconds; this was
followed by breath-holding for 2 seconds. Duplicate measurements
of FEV, were made at 5 and 10 minutes after saline inhalation. The
lesser of the best values at the 2 time points was taken as the post-
saline baseline measurement.

Allergen inhalation was undertaken only if (1) FEV, was 270%
of the predicted value and (2) the postsaline fall in FEV| was <10%.
Allergen provocation was started with the top dilution (10-9) of the
allergen, and FEV, was recorded at 5, 10, and 15 minutes after
inhalation. The lowest of the best values from each of the 3 time
points was used to determine the drop in FEV in comparison with
postsaline baseline. If the fall was <10%, the subject inhaled 5
breaths of the next higher concentration of the allergen. If the fall
was between 10% and 15% of postsaline baseline, then the next
dose of allergen that was administered was 5-fold, not 10-fold,
higher. However, if the fall in FEV, was from 15% to 25% of post-
saline baseline, an additional 5 breaths of the same concentration
were taken. The challenge was terminated when a fall of >25% from
the postsaline value was achieved. After this, FEV recordings were
made at 30, 60, 90, and 120 minutes relative to the last inhalation of
allergen; this was followed by hourly intervals up to 9 hours after
allergen inhalation. The dosage of allergen used after administration
of APC 366/placebo was the same as that used at screening.

Study medication, dosage, and
administration

Five milligrams of APC 366, dissolved in a 2-mL volume of
2.5% glycerol in 0.02 mol sodium phosphate buffer at pH 5.0, was
administered by aerosol inhalation through use of a compressed air
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n=16 **p<0.01

*p <0.05

p =0.012 (AUC for LAR)
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FIG 1. Effect of APC 366 and placebo on allergen-induced dual asthmatic responses. Significant differences (P
=.012) were seen for AUC (for LAR) between APC 366 and placebo. In addition, comparison of mean per-
centage change in FEV, from baseline during LAR at respective time points between the 2 study days showed
significant differences at 6, 7, and 9 hours, as shown by asterisk (P < .05) and double asterisk (P < .01).

nebulizer (Pari LC Jet, Pari Respiratory Equipment, Inc, Starnberg,
Germany; mass median diameter, <6 wm), whereas solvent alone
was used as placebo. Each subject inhaled the study medication by
tidal breathing through a mouthpiece with a nose clip in place. Vital
signs, including blood pressure, heart rate, and respiratory rate,
were recorded on admission, immediately before, and 1 hour after
the first drug dosing of each study day and before discharge. FEV,
was recorded at baseline, before dosing, and 30 minutes after dos-
ing, except after allergen challenge, when measurement of FEV,
was performed according to the protocol, as described earlier. Lab-
oratory analysis, including blood chemistry, hematology, coagula-
tion, urine analysis, and pregnancy testing, was performed at
screening, on day 0, and on day 5 (before discharge).

Statistical analyses

FEV | recorded during allergen challenge was expressed as a per-
centage change from postsaline baseline and plotted over time. The
AUC for each subject was then calculated through use of the trape-
zoid rule between 0 and 120 minutes for the EAR and from 3 to 9
hours for the LAR for each treatment period. The mean maximum
fall in FEV (calculated from the maximum fall in FEV | during the
EAR and the LAR for subjects during each treatment period) from
the postsaline baseline value was derived within the time periods (0-
120 minutes and 3-9 hours) and then compared between the 2 treat-
ment periods. The dose of histamine that provoked a 20% fall in
FEV, from baseline (PD,,) was used as a measure of BHR. PD,
was calculated through use of the following formula:

PD,, = antilog {logD; + [(logD, —logD;) X (20 — R)/(R, — R)1},
where D is the cumulative dose up to and including the second-last
dose (<20% FEV | fall), D, is the cumulative dose up to and includ-
ing the last dose (>20% FEV | fall), R, is the percentage fall in FEV

after the second-last dose, and R, is the percentage fall in FEV | after
the last dose. APC 366 and placebo were compared with respect to
PD,.

All of the measures described were analyzed through use of the
Armitage and Berry24 approach for crossover designs, which con-
siders possible period effects when treatment effects are being
investigated. A paired ¢ test was used to compare the mean percent-
age changes in FEV,| from baseline at respective time points
(between APC 366 and placebo) during the LAR. A probability of
<.05 was considered significant.

RESULTS

Allergen provocation caused both early- and late-
phase falls in FEV| after both active and placebo treat-
ments (Fig 1). The mean + SEM values for maximum fall
in FEV, during the EAR after APC 366 and placebo were
1.052 = 0.209 (lit) and 1.183 + 0.157 (lit), respectively;
these were not significantly different. Moreover, no sig-
nificant differences were seen in AUCg, between the 2
treatments [-1551.2 + 387.86 vs —1890.6 + 319.85 for
APC 366 vs placebo [mean + SEM]; Table I and Fig 1).

The mean + SEM values for maximum fall in FEV,
during the LAR after APC 366 and placebo were 0.786 +
0.122 (lit) and 0.989 + 0.124 (lit), respectively; these were
significantly different (P = .007). Similarly, when the
LAR was described as the AUC, the response after APC
366 was significantly less than the response after placebo
(-3897.2 £ 717.94 vs —5856 = 957.86 for APC 366 vs
placebo [mean + SEM]; P =.012; Table I and Fig 1).
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TABLE I. Comparison of AUC, BHR, and mean maximum fall in FEV, following allergen challenges between APC 366

and placebo

n Placebo* APC 366* Treatment differencet P valuet (95% Cl)
AUC for EAR 16 —-1890.6 (319.85) —1551.2 (387.86) 339.4 0.233 (244.4,923.1)
Mean maximum fall 16 1.183 (0.157) 1.052 (0.209) -0.131 0.456 (-0.496, 0.235)
in FEV, during EAR (L)
AUC for LAR 16 —5856 (957.86) —3897.2 (717.94) 1958.7 0.012 (502.4, 3415)
Mean maximum fall in 16 0.989 (0.124) 0.786 (0.122) -0.204 0.007 (-0.342, -0.066)
FEV, during LAR (L)
PD,, histamine (umoles) 14 0.277 (0.096) 0.171 (0.036) —0.106 0.186 (-0.296, 0.064)

*All values are means = SEMs.
tTreatment difference = APC — placebo, unadjusted for period effect.

‘+Adjusted for period effect; P value is for treatment effect through use of Armitage and Berry approach for crossover designs. Although mean PD,, following

APC 366 appears lower, this was not statistically significant.

TABLE Il. Summary of data on physiologic measurements and allergens used for bronchial challenges

Allergen conc
Baseline FEV, (lit)

Time point for
maximum fall in

to induce PD,, histamine PD,g histamine post-
Subject EAR at screening Screening Placebo APC 366 baseline allergen challenge (umol)  FEV, for LAR (h)
no. Allergen SQ* (U/mL) day period period (screening) umol Screening APC 366 Placebo Placebo APC 366
1 HDM 1,000 345 3.88 3.27 0.29 0.07 0.043  0.055 9 6
2 Cat 100,000 6.07 5.83 5.56 1.72 0.42 0.407 0.954 6 3
3 HDM 100,000 4.15 3.83 3.85 0.66 0.34 0.221 0.399 9 8
4 GP 10,000 4.33 4.06 4.42 0.63 0.06 0.034  0.100 6 8
5 HDM 10,000 2.97 2.88 2.92 0.43 0.19 0.301 0.589 5 4
6 HDM 500 2.42 2.46 2.52 0.03 0.01 0.171 — 7 9
7 HDM 5,000 3.25 2.87 3.23 0.89 0.03 0.113 — 6 8
8 Cat 10,000 4.04 4.15 4.0 0.11 0.04 0.011 0.026 6 9
9 HDM 5,000 x 4% 3.84 3.58 3.40 0.20 0.09 0.032  0.065 8 9
10 HDM 100,000 4.49 4.44 4.62 0.20 0.06 0.335 0.119 8 8
11 HDM 10,000 x 2} 4.57 4.45 4.69 0.62 0.08 0.275  0.051 7 9
12 GP 100 x 2+ 3.11 3.37 3.11 0.05 0.01 0.071 0.029 9 8
13 GP 1,000 3.53 3.70 3.46 0.36 0.03 0.032 0.018 9 9
14 HDM 10,000 3.0 3.20 3.25 0.76 0.12 0.150 0.208 8 7
15 GP 1,000 4.52 4.79 4.70 0.78 0.03 0.214 1.113 9 7
16 HDM 10,000 3.30 3.38 3.29 0.11 0.03 0.264  0.150 7 9
Mean (SD) 3.82 3.80 3.77 0.49 0.10 0.167 0277
(0.88) (0.83) (0.82) (0.43) (0.12) (0.126) (0.360)

*Allergen challenge protocols used for each subject following treatment with APC 366 and placebo were identical to screening.
FIf fall in FEV | was between 15% and 25% of postsaline baseline, a further 5 breaths of the same concentration were used.

conc, Concentration; HDM, house dust mite; GP, grass pollen.

No significant differences were detectable in allergen-
induced BHR to histamine between the 2 treatment peri-
ods (0.171 [0.036] vs 0.277 [0.096] for APC vs placebo
[wmol histamine; mean + SEM]).

With respect to mean percentage change in FEV |,
comparison between respective time points for the LAR
revealed significant differences (placebo vs APC 366;
mean [£SD]) at 6 hours (-22.58 [£13.02] vs —12.70
[£9.05]; P = .001), 7 hours (-20.76 [£15.19] vs —13.13
[£11.42]; P = .02), and 9 hours (-22.54 [+14.85] vs
—16.52 [+£14.52]; P =.02), with a trend at 8 hours (-21.55
[+14.60] vs —16.46 [£13.73]; P = .06). Data on allergens,
PD,, baseline FEV at screening and before allergen
challenge during study periods, and time points at which
maximum fall in FEV, occurred during the LAR during
both study periods are summarized in Table II.

DISCUSSION

This study has highlighted the contribution of mast cell
tryptase to late-phase allergic responses in asthmatics after
challenge with inhaled allergen. Short-term administration
(by inhalation) of APC 366, a selective tryptase inhibitor,
significantly attenuated the LAR by 33% and had a signifi-
cant effect on the mean maximum fall in FEV, during the
LAR. However, no significant effects were demonstrable on
the allergen-induced EAR and BHR. These findings suggest
that mast cell tryptase, through its recently identified proin-
flammatory properties involving protease activated recep-
tors, could be contributing to the genesis and modulation of
the LAR after allergen challenge in sensitized asthmatics.

The allergen challenge model of asthma has been used
extensively to evaluate the efficacy of several anti-asthma
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drugs, including inhaled corticosteroids,?5 long-acting
[,-agonists,2¢ sodium cromoglycate,? platelet activation
factor,’ leukotriene receptor antagonists,* and H;-antihis-
tamines.34 In the present study, we selected (1) sensi-
tized mild atopic asthmatics treated with P,-agonists
only with significant baseline BHR to histamine and (2)
subjects who exhibited dual asthmatic responses after
challenge with allergen. In addition, all subjects had at
least a 2-fold reduction in PD, to histamine 24 hours
after allergen inhalation. These criteria enabled us to
study the effects of APC 366 on the EAR, the LAR, and
BHR after allergen challenge.

An 18% reduction in the EAR was detectable after
treatment with APC 366, and this did not achieve statis-
tical significance, although in the sheep model of asthma
described earlier the allergen-provoked EAR was signif-
icantly attenuated.!” In human asthma, the EAR is
known to be mediated by mast cell products, including
histamine, sulfidopeptide leukotrienes (LTC,, Dy, Ey),
and PGD,.2 In light of the different mediators contribut-
ing to the development of the EAR after inhalation of
allergen, one plausible mechanism by which APC 366
could have affected this response is its decreasing of the
responsiveness of airway smooth muscle to mast cell
tryptase. Recent studies have shown that tryptase can
increase responsiveness of airway smooth muscle in
vitrol4 and on inhalation can induce bronchoconstriction
in a sheep model of asthma,!3 and indeed this response
was abrogated with prior treatment with APC 366.13 One
likely explanation for the failure to see a statistically sig-
nificant attenuation in the EAR after administration of
APC 366 is that this study was not sufficiently powered
to detect a smaller response. Another possibility is that
the EAR is mediated by other mediators alluded to earli-
er and the inhibition of tryptase alone does not influence
the secretion or activity of these other mediators. Two
recent studies?”-28 with anti-IL-5 and recombinant
human IL-12 in mild asthmatics in which the allergen
challenge model was used did not show any effects on
the EAR, the LAR, or BHR, although they did show sig-
nificant effects on these endpoints in animal models
(only on the EAR and the LAR—not on BHR with anti-
IL-5). One of the explanations discussed by the authors
in the anti—IL-5 study is that previous studies in human
allergic asthma have shown dissociation among airway
inflammation, BHR, and the LAR.29:30

The significant attenuation of the LAR by APC 366
warrants further discussion. Neutrophils and eosinophils
are known to play a key role in the genesis of the LAR,!
and recent studies have shown that mast cell tryptase
could induce leukocyte accumulation by a range of dif-
ferent mechanisms involving interaction of this pro-
teinase with various substrates and cell types. He et al!2
have recently shown that injection of low concentrations
of purified tryptase in guinea pig skin induces an ingress
of large numbers of eosinophils and neutrophils close to
the injection site.12 This response was dose-dependent,
and some of the eosinophils were degranulated.!? Mast
cell tryptase could contribute to granulocyte influx
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through several mechanisms. Cleavage of complement
component C3 by tryptase results in the formation of
anaphylotoxin C3a, a potent chemoattractant for neu-
trophils.3! In a another recent in vitro study, mast cell
tryptase has been shown to be a mitogen for epithelial
cells and to stimulate IL-8 production and intercellular
adhesion molecule-1 expression; both of these factors are
known to play a key role in the recruitment of eosinophils
and neutrophils.!0 More recently, Compton et alll have
shown that tryptase can induce in human umbilical vein
endothelial cells the production of IL-8, a chemokine
established as a potent chemoattractant and activator of
neutrophils as well as eosinophils. Tryptase itself is a
chemoattractant in Boyden chambers for eosinophils and
is capable of inducing release of eosinophil cationic pro-
tein from eosinophils.32 These studies provide plausible
mechanisms for the biological actions of mast cell
tryptase in the LAR, and future studies should address
the anti-inflammatory action of APC 366 in vivo in aller-
gic asthmatics after allergen challenge. In the absence of
data showing changes in allergen-induced inflammation
after treatment with APC 366, it is not possible to cate-
gorically attribute the attenuation of the LAR seen in this
study to an anti-inflammatory effect of APC 366; assess-
ment of this by induced sputum, bronchoalveolar lavage,
and mucosal biopsy would be worth pursuing. Neverthe-
less, our results are compatible with previous findings in
a sheep model of asthma, and they support this concept.

Although it has been shown that eosinophils and neu-
trophils play a pivotal role in the LAR, recent studies
with zafirlukast, a leukotriene receptor antagonist, and
the antihistamine loratadine have suggested that cys-
teinyl leukotrienes and histamine could play a major role
in the genesis of the LAR after challenge with allergen,
because combined treatment with zafirlukast and lorata-
dine attenuated the LAR by 75%.4 It follows that inhibi-
tion of mast cell tryptase might not have any effect on the
release of histamine and cysteinyl leukotrienes, and this
could explain why treatment with APC 366 in the present
study attenuated the LAR by only 33%.

Another interesting observation made in this study is
the absence of any effect of APC 366 on allergen-induced
increase in BHR. Given the general hypothesis of the
association between the LAR and allergen-induced
BHR,33 this observation is surprising and difficult to
explain. Nevertheless, 3 plausible explanations of the dis-
crepancy can be considered. First, few studies have
reported the development of BHR soon after the EAR,
suggesting that the LAR is not necessarily a prerequisite
for the increase in BHR after challenge with allergen,
although a dual response would most likely serve to
enhance the magnitude of change in BHR .34.35 Second, in
the present study APC 366 failed to suppress the EAR sig-
nificantly and only attenuated the LAR by 33%, raising
the possibility of separate mechanisms contributing to
BHR that are independent of tryptase. Third, the dose of
APC 366 used in this study might not have been sufficient
to affect the EAR and BHR, inasmuch as the sheep
study!7 showed a dose-response relationship. We chose
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the present dosing regime on the basis of our previous
observations in phase I and Ila studies, which have shown
that this regimen is nontoxic and can be well tolerated.

The molecular mechanism(s) by which tryptase could
produce effects pertinent to the inflammatory and remod-
eling responses in asthma has received added impetus
since the discovery of a series of tethered ligand receptors
that are activated by proteases.30 Tryptase is known to acti-
vate protease activated receptor-2, and a significant pro-
portion of this response can be reproduced by the peptide
SLIGKYV, which activates the G-protein mechanism by
replacing the amino acid sequence exposed on cleavage of
protease activated receptor-2.37 In this regard, the chemo-
tactic and cell activation properties of human tryptase on
eosinophils is of specific interest in relation to the LAR.12

The present study demonstrates the potential role of
APC 366 in the management of allergic disease, includ-
ing asthma, allergic rhinitis, and allergic conjunctivitis.
Recent reports suggest that human mast cell tryptase can
stimulate collagen synthesis in the human lung fibroblast
cell line and can have both direct and indirect effects on
connective tissue metabolism.38 Thus, tryptase inhibitors
might be useful for treating fibrotic diseases such as idio-
pathic pulmonary fibrosis and scleroderma, in which
mast cell involvement has been noted.

In conclusion, this study has shown that APC 366, a
selective tryptase inhibitor, partially inhibits the allergen-
induced LAR in mild atopic asthmatics; our findings sup-
port a role for mast cell tryptase in this response.

We express our thanks to all Clinical Research Fellows in
Southampton who provided night medical cover during the study; to
the research nurses for their help with patient care, drug adminis-
tration, and challenges at both centers; to F. Anderson and Dr Dik
Ng for help with administration; and to all of the patients without
whose participation this study would not have been possible.
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