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Astlima is a disorder of the ititratiioracic airways
ciiaracterized by variabie ait-flow obstruction and
airway iiyperresponsiveness to a variety of stimuii.
Tile patiioiogy of astiima is cliaracterized by tiie
presence of airway inflammation in whicii many ceiis
such as eosinophiis, mast ceils and T lymphocytes
piay a roie. The activated ceiis reiease various pro-
inflamtnatory and inflammatory mediators, whose
individuai role is iargeiy unicnown. The contribution
of an individuai mediator or moiecuie in compiex
diseases such as asthma can oniy be accepted if the
mediator causes pathoiogicai or physiopathoiogicai
aiterations that are comparabie with the changes
observed in the disease, if the presence of the me-
diator can be detnonstrated in alTected tissue, and
finaiiy if a seiective synthesis inhibitor or receptor
antagonist modifies the disease. The aim of this paper
is to review the evidence that ieui<.otrienes piay a roie
in the pathogenesis of asthma, especially in the light
of the results of ciinicai therapeutic studies with
5-lipoxygenase-inhibitors (5LO-inhibitors), 5-iipoxy-
genase-activating-protein-inhibitors (FLAP-inhibi-
tors), and LTD4-receptor-antagonists (LT-antago-
nists).

Origin of leukotrienes in asthma
Synthetic path ways

Leui^otrienes are generated by lipoxygenation of
arachidonic acid (57). They are not stored in ceils
but are newiy formed upon activation of various ceii
types. The reiease of arachidonic acid from celi
membrane phospholipids is the result of activation
of phosphoiipase A2 or C by celi stimuiation. Phos-

phoiipase A2 cieaves arachidonic acid from the phos-
phoiipids in the ceii tnembrane. Phosphoiipase C
cieaves metnbrane phosphoiipids into a phosphory-
lated base and diacyigiyceroi. Diacyigiyceroi is then
cieaved into monoacyigiyceroi and arachidonic acid
by diglyceride lipase. .Arachidonic acid forms the
substrate of dilTerent enzymes such as cycloxygen-
ases. iipoxygenases and monooxygenases (25). Leu-
i<otriene synthesis resuits from the action of the
5-lipoxygenase enzyme on arachidonic acid (21)
(Fig. 1). However, the 5-lipoxygenase enzyme (5LO)
is by itseif incapable of metaboiizing free arachi-
donic acid. The arachidonic acid must be bound to
a membrane-bound protein called the 5-lipoxy-
genase-activattng-protein (FLAP). FL.4P has a iipid
substrate binding dotnain and belongs to the same
famiiy of proteins as the ieuivOtriene C4 synthetase.
The interaction of arachidonic acid, FLAP, and 5LO
generates the unstable intermediate 5-HPETE (5-
hydroperoxy-eicosatetraenoic acid), which is either
reduced to 5-HFTH or converted to leukotriene A4
(LTA4). LTA4 is processed etther by the LTA4-
hydroiase to ieui^otriene B4 (LTB4) or by the LTC4
synthase (giutathione-S-transferase) to leui<otriene
C4. LTB4 has the basic eicosanoid structure, whiie
LTC4 is composed of an eicosanoid linked to the
tripeptide giutathione. LTC4 is cieaved by gamma-
glutamyl transpeptidase to LTD4, which is cieaved
î y a dipeptidase to LTF4. LTC4, LTD4, and LTF4
are collectively designated as suifidopeptide-leuko-
trienes or cysteinyi ieukotrienes. The leukotrienes
are secreted to the extraceiluiar milieu via a carrier-
mediated mechanism.
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The seiective expression of enzymes of the synthetic
pathway is responsible ibr the preferential synthesis
of some leukotrienes by diflerent ceii types (Fig. 2).
Moiiocytes and macrophages have the capacity to
synthesize both LTB4 and LTC4. Neutrophiis pref-
erentiaiiy make LTB4, v\hiie activated eosinophiis
and mast ceiis preierentiaiiy generate LTC4. LTA4
can be prtxluccd and exported by a great number oi'
ditlcrent eel! types and siibsequentK metabolized in
other ceii t)pes (43). Tiiis Iransceliuiar synthesis
ieads to the generation of LFB4 b} erythrocytes,
endotheiiai ceiis, and T iymphocytes and the gen-
eratu>n of lTC^ b\ endt>theiiai ceiis and piatelets.

I>eukotriene synthesis in asthma
Man\ studies iiave shown that the air\\a\ mucosa
and submucosa oi" patients uitii asthma are infil-
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trated by activated eosinophiis, neutrophiis, mast
ceiis, monocytes, and T iymphocytes. Constitutional
ceiis such as epitheiiai ceiis, endotheiiai ceiis, and
fibrobiasts are equaliy activated. Therefore eosino-
phiis. neutrophiis, mast ceiis, monocytes, T iympho-
cytes, endotheiiai ceiis, and platelets can generate
leukotrienes in the airways of asthmatic patients.

Several studies have now directly or indirectly
detnonstrated the secretion of leukotrienes in the air-
ways of asthmatics. Lam et al. (41) measured leuko-
triene concentrations in the bronchial lavage fluid of
i7 asthmatic (seven atopic and 10 nonatopic) and
nine heaithy subjects. LTF4 was detected in the la-
vage fluid of 15 of the 17 asthmatic patients and in
none of the healthy subjects. The mean concentra-
tion in the asthmatics was 2.2 ng ml. The bronchial
lavage fluid concentration of LTF4 was not different
between atopic and nonatopic asthtnatics. There was
no correlation between the LTF4 concentration and
the baseline FEV, in these subjects. LTD4 was de-
tected in the bronchial lavage fluid of two of the
asthmatic and none of the healthy subjects. 20-OH-
LTB4 was found in 12 of the asthmatic subjects and
in none of the healthy subjects. The mean 20-OH-
LTB4 concentration in the lavage fluid of the asth-
tnatics was 1.4 ng mi. No correiation was found be-
tween 2O-OH-LTB4 or LTE4 concentration and the
percentage or number of macrophages, epithelial
ceiis, eosinophiis, or neutrophiis in the bronchial ia-
vage fluid.

Wardiaw et ai. (70) were abie to demonstrate in-
creased concentrations of LTC4 and LTB4 in the
bronchoaiveolar lavage (B.AL) fluid of patients with
symptotnatic asthtna, compared with nonasthmatic
control or hay fever subjects. The LTB4 and LTC4
concentrations in asymptotnatic asthmatics were not
ditYerent from the control subjects.

Local endobronchial aiiergen chaiienge is to some
extent an artiticiai situation because the aiiergen con-
centration that is applied locaiiy is probabiy far
higher than the naturaiiy occurring endobronchiai
aiiergen concentration. LJsing this endobronchial
chaiienge tnethod, Wenzel et ai. (72) demonstrated
a significant increase in endobronchial LTC4 con-
centration 5 min after iocal endobronchial aiiergen
challenge in atopic asthmatics. The atopic nonasth-
tnatic patients had also some, but smalier, increase
in LTC4 concentration. LTC4 was not detectable in
controi and in nonatopic asthtnatics.

Chaiienge with inhaied aspirin in aspirin-sensitive
asthmatics caused an increase in LTE4 concentra-
tion in BAE fluid: did not afl'ect the concentrations
of 5-HETE, 12-HETE, and 15-HETE; and de-
creased the production of cycloxygenase products in
the airways (59).

Besides the direct demonstration of the presence
of leukotrienes in airway fluid, the measurement of
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urinary excretion of LTE4 has been used as a method
to demonstrate the /// vivo synthesis of LTC4. In-
deed., synthesized and secreted LTC4 is rapidly
metabolized to LTD4 and LTE4. In normal subjects,
4-13'\, of the intravenously administered LTC4 is
recovered in the urine as intact LTE4. The inhalation
of bronchoconstricting doses of LTC4 or LTE4 was
shown to increase urinary LTE4 excretion in a dose-
dependent fashion (TO). The urinary excretion of
LTE4 might therefore be used as a parameter of
ETC4 synthesis. Taylor et al. (66) observed an in-
crease in urinary ETE4 excretion during the 3 h fol-
lowing an inhalational allergen challenge in allergic
asthmatics. Urinary ETÊ 4 excretion was also sig-
nificantly higher in subjects with acute severe asthma
compared to normal controls or subjects with stable
asthma or allergic rhinitis but a substantial overlap
between the dijfferent groups was noted. Both Man-
ning et al. (45) and Sladek et al. (58) confirmed the
increase in urinary LTE4 excretion in the first 3 h
following allergen inhalation in allergic asthmatics
but could not find such an increase during the late
asthmatic reaction following allergen challenge.

The data on urinary ETE4 excretion during and
following exercise-induced asthma are more equivo-
cal. Smith et al. (60) and Taylor et al. (68) observed
no significant increase in ETE4 excretion during the
3 h following exercise challenge, but, in a larger study,
Kikawa et al. (35) found a significantly increased
urinary ETE4 excretion during the first 2 h following
exercise in children with exercise-mduced asthma
and not in healthy children performing the same
exercise. These investigators also noted a significant
correlation between the ETE4 excretion after exer-
cise and the degree of exercise-induced broncho-
constriction.

Both Kumlin et al. (39) and Christie et al. (9)
found that the baseline urinary excretion of ETE4 is
increased in aspirin-sensitive asthmatics and that
inhalational challenge with lysine-aspirin in these
subjects causes a further increase of the urinary LTE4
excretion. Challenge with oral aspirin has also been
shown to increase the urinary excretion of ETE4 in
aspirin-sensitive asthmatics (38).

Summarizing the current evidence of the presence
of leukotrienes in asthma, we may conclude that
different studies have shown that increased concen-
trations of ETB4, ETC4, and ETE4 are present in the
airways of asthmatic subjects. Challenge with aller-
gen, exercise, or aspirin in sensitive subjects causes
an increased synthesis of the sulfidopeptide-
leukotrienes. Acute severe asthma and aspirin-
sensitive asthma are associated with an increased
ET-synthesis.

Pathophysiological effects of leukotrienes
relevant to asthma
Eeukotrienes have been shown to cause broncho-
constriction, increased vascular permeability, and
mucus hypersecretion (15). These effects may cer-
tainly be relevant to the role of leukotrienes in
asthma. Eess well established are the effects of leuko-
trienes on airway responsiveness and on cellular in-
filtration in the cell wall.

Eeukotrienes have been shown //; vitro to be po-
tent constrictors of airway smooth muscle (4, 16).
ETC4 and ETD4 are 1000-fold more potent than
histamine in contracting human airway smooth
muscle. The same order of potency difference is ob-
served in vivo in the bronchoconstrictory effect of
inhaled ETC4 or ETD4 v.s histamine in healthy sub-
jects (1, 3, 18, 61). The potency ditference as bron-
choconstrictors in vivo between these leukotrienes
and histamine is much less in asthmatic subjects.
This observation might be regarded as evidence for
the in vivo secretion of leukotrienes in asthma lead-
ing to a certain degree of tachyphylaxis.

The onset of the bronchoconstrictor response to
inhaled ETC4 is later than the response to inhaled
ETD4. This difference ixi onset of action can be ex-
plained by the fact that there is only one type of
sulfidopeptide leukotriene-receptor in human air-
ways, the ETD4-receptor, and that the inhaled ETC4
must first be metabolized to ETD4 before it can
cause bronchoconstriction. ETE4 is a less potent
bronchoconstrictor than ETC4 or ETD4 /// vitro and
in vivo in healthy subjects. However, in asthma and
especially in aspirin-sensitive asthmatics, there ap-
pears to be a relative hyperresponsiveness to inhaled
ETE4 compared to EtC4 and ETD4 (2).

The sulfidopeptide-leukotrienes have been shown
to increase the microvascular permeability by open-
ing endothelial gaps in the postcapillary venules (53).
They can thus contribute to plasma extravasation
and tissue edema. Sulfidopeptide-leukotrienes are
also potent mucus secretagogues, both //; vitro and
in vivo (48).

There have been suggestions that the inhalation of
ETD4 by healthy subjects and the inhalation of ETE4
by asthmatics causes an increase in airway respon-
siveness to histamine (2, 34). The effects on hista-
mine responsiveness are rather limited, and the phys-
iopathological relevance of these findings is still
unclear.

Although ETB4 is a potent chemoattractant for
neutrophils and far less for eosinophils, its role in
asthma is not clear. Eaitinen et al. (40) demonstrated
in a small number of asthmatic subjects that the
inhalation of ETE4 elicited an increase in the num-
ber of eosinophils and neutrophils in the lamina pro-
pria of the airways 4 h after inhalation. These find-
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ings in asfhmafics are supported by animal data on
the granulocyte chemotactic activity of inhaled
sulfidopeptide-leukotrienes (5).

Activity of leukotriene receptor-anta-
gonists or synthesis inhibitors in asthma
The ultimate test of the role of leukotrienes in asthma
is the effect of specific receptor-antagonists or syn-
thesis inhibitors on the disease. Many potent mol-
ecules have become available to test the hypothesis
(Tables 1, 2, and 3).

Effects in niodel.s oj asthiiui

Broiuhoclilaiion. Several studies have shown that leu-
kotriene D.j-receptor antagonists and 5-lipoxy-
genase-inhibitors have a significant bronchodilating
ellect in asthma, llui & Barnes (27) observed that
the oral intake of 40 mg of the leukotriene Dj-
receptor antagonist ICI 240 219 resulted in a signif-

Table 1. Leukotriene receptor antagonists in development

Drug (Ode

iCI 204219

ONO 1078

SKF 104353

SKF 106203

RO245913

RG-12525

RG'14524

CGP45715A

CGP-44826

BAY X 7195

MK-476

LY 290324

LY-287192

AS 35

DS-4574

T )ble 2 5 Lip(

Dfuii looe

A64077

A-79175

ZD2138

TMK-688

Drug ndm»

Auoidte

Pianlukdst

Pobiiukast

xvqenise inhihilors uiide''

D uq name

Zileuton

Company

Zeneca

Ono
SKB
SKB

Roche

RPR

RPR

Ciba-Geiay

Ciba^Geiqv

Bayer

Merck

Lilly

Lilly

Tanabe

Daiichi

development

Companv

Abbott

Abbott

Zeneca

Terumo

Dosage

Oral

Orai

inhaled

Oral

Oral

Oral

Oraimhalec

Ora!,!nhaiea

Ora!

Inhaled

Dosage

Oral

Oral

Oral

Oral

Table 3. FLAP-inhibitors under development

Drug code

MK-591

BAY X 1005

Bay\ 1015

Merck

Bayer

Bayer

Oral

Oral

Oral

icant increase in FEVj over baseline in 10 mild-to-
moderate asthmatics. FEVj was significantly higher
above baseline 1-4 h after dosing, with a maximum
increase of 8",, above baseline at 3.5 h. At 4 h after
intake of ICI 204 219, 5 mg of salbutamol was ad-
ministered via nebulizer, resulting in an additional
bronehodilation in both treatment groups, but the
difference in FEV, between the ICI 204 219- and
placebo-treated group remained. The highest bron-
chodilating activity of a leukotriene Dj-receptor an-
tagonist ever published was the one measured by
Gaddy et al. (24). The intravenous infusion of the
leukotriene D4-receptor antagonist MK-571 caused
a 22"„ increase in FEV. over baseline during the
time of the infusion compared to r \ , during placebo
infusion. The inhalation of salbutamol caused an
additional bronehodilation. Other studies have ob-
served more modest bronchodilating effects of leu-
kotriene D4-receptor antagonists such as inhaled
SK&F 104 353 (33), intravenous MK-571 (36), rn-
travenous MK-679 (29). inhaled MK-679 (42), in-
haled ICI 204 219 (37). oral MK-0476 (62), and oral
RG 12 525 (69.71).

An interesting observation was made by Dahlen
et al. (13). who studied the bronchodilating effect of
the oral leukotriene Dj-receptor antagonist MK-
0679 in aspirin-sensitive asthmatics. MK-0679
caused bronehodilation with an average peak im-
provement of the FEV, of 18',, and a duration of the
bronchodilating effect of at least 9 h. The broncho-
dilating effect correlated significanth with the sever-
ity of the asthma and the aspirin sensitivity, suggest-
ing the possibility that aspirin-sensitive patients
benefit the most from leukotriene D4-receptor an-
tagonists.

The 5-lipoxygenase-rnhibitor zileuton also pro-
duced an acute bronchodilating effect in the study by
Israel et al. (32). They investigated the effect of zile-
uton in mild-to-moderate asthma and studied both
the acute bronchodilating effect and the long-term
antiasthma effects. .A single oral dose of 600 mg zile-
uton caused a significant bronehodilation 1 and 2 h
after intake. The maximum mean increase in FEV,
after zileuton was 14.6",,.

Similarly, the 5-lipoxygenase-inhibitor BAY 1005
caused significant bronehodilation after administra-
tion of a single oral dose (49). The mean percentual
FEV, increase in 17 asthmatics was 11",, after
250 mg. 13",, after 750 mg. and 5"^ after placebo.

In summary, leukotriene-antagonists and 5EO-
inhibifors have been shown to cause acute bron-
ehodilation in patients with asthma. It appears that
this bronchodilating effect is only clinically relevant
in moderate-to-severe asthma. The bronchodilating
effect of these compounds is much more trivial in
mild asthma and is absent in healthy volunteers.
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Allergen challenge

Taylor et al. (64) studied the effect of a single dose
of the leukotriene D4-receptor antagonist ICI 204
219 on the early and late asthmatic reaction follow-
ing bronchial allergen challenge. ICI 204 219 signifi-
cantly attenuated the early and the late broncho-
constriction to inhaled allergen and suppressed the
allergen-induced increase in histamine responsive-
ness. This protective effect of leukotriene Dj-receptor
antagonists on the early and late asthmatic reaction
and on the increase in nonallergenic airway respon-
siveness has been confirmed for other leukotriene
D4-receptor antagonists such as MK-571 (54), MK-
886 (22), and L-648 051 (55). Other investigators
have only studied the effect of leukotriene D4-
receptor-antagonist on the immediate reaction fol-
lowing allergen challenge and shown significant pro-
tective effect (14, 19, 65). The ICI 204 219 given via
inhalation protects only against the immediate reac-
tion and does not affect the late reaction (52). The
most likely explanation of this observation is the
rapid disappearance of the inhaled drug from the
airways.

A single dose of the 5-lipoxygenase-inhibitors zile-
uton or ZD2138 failed to protect against the allergen-
induced bronchial reactions despite good ex vivo evi-
dence of 5LO-inhibition in isolated and stimulated
leukocytes (28, 51). The FLAP-mhibitor MK591 in-
hibited the early and late bronchoconstriction fol-
lowing allergen challenge, although a closer look at
the curves suggests that the effect of these drugs on
the late reaction is rather a delaying of the reaction
than a real inhibition (17). Two explanations are
offered for the discrepancy between leukotriene D4-
receptor antagonists and 5-lipoxygenase-inhibitors
with regard to protective effect on allergen challenge:
insufficient inhibition of leukotriene synthesis and
shift of arachidonic acid metabolism towards bron-
choconstrictor prostaglandins or lipoxins. The clini-
cal relevance of this finding can only be studied in
comparative controlled clinical trials.

Exercise challenge

Exercise challenge in asthma is generally regarded as
a challenge with a physiologically and clinically rel-
evant stimulus. Leukotriene D4-receptor antagonists
have been shown to inhibit exercise-induced bron-
choconstriction. Intravenously administered MK-
571 inhibited the exercise-induced fall in FEV, in 12
subjects with stable asthma by 69",, (46). Both oral
and inhaled ICI 204 219 and inhaled SK&F 104 353
also protected against exercise-induced broncho-
constriction (20, 44, 56).

Aspirin challenge

Aspirin-sensitive asthmatics have a high urinary
LTE4 excretion, and leukotriene D4-receptor-
antagonists have significant bronchodilating effects
in aspirin-sensitive asthmatic patients (13). Christie
et al. (8) investigated in aspirin-sensitive subjects the
effect of the inhaled leukotriene D4-receptor antago-
nist SK&F 104 353 on the bronchoconstriction in-
duced by the oral intake of aspirin. Pretreatment
with SK&F 104 353 inhibited the bronchoconstric-
tion by a mean of 47'\,. The inhibition was partial,
with one subject showing no inhibition. The protec-
tive effect in the other five subjects ranged from 43
to 74"(,. The inhibitory effect of leukotriene D4-
receptor-antagonists on aspirin-induced broncho-
constriction was confirmed by Dahlen etal. (12),
using MK-0679 in a challenge study using inhaled
lysine-aspirin. Similarly, Yamamoto et al. demon-
strated that ONO-1078 inhibited the bronchocon-
striction caused by the inhalation of inhaled di-
pyrone by aspirin-sensitive asthmatics (73).

Israel et al. (31) studied the effect of the 5-lipoxy-
genase inhibitor zileuton on challenge with oral as-
pirin in eight subjects with aspirin-sensitive asthma.
Zileuton significantly inhibited the aspirin-induced
bronchoconstriction, increase in urinary LTE4 ex-
cretion, and nasal, gastrointestinal, and dermal
symptoms. The protective effect of 5-lipoxygenase
inhibitors on aspirin-induced asthma was confirmed
by Nasser et al. using ZD2138 (50).

Other challenges

A single dose of 800 mg zileuton was shown to in-
crease significantly the amount of cold dr}' air needed
to reduce the FEV, by 10",, (30).

Two studies investigated the efiect of a short
1-week treatment with a leukotriene D4-receptor an-
tagonist on methacholine responsiveness in asthma.
Fujimura et al. (23) observed that ONO-1078 caused
a small but significant decrease in methacholine air-
way responsiveness. In the study by Rasmussen
et al. (55), the effect of L-648 051 was similar, but the
difference with placebo did not reach statistical sig-
nificance.

Effects in clinical studies on asthma

Only a few of the large-scale clinical studies on leu-
kotriene D4-receptor antagonists and 5-lipoxygenase
inhibitors have yet appeared in full publication, and
some of the information given below will therefore be
based on material presented at meetings and pub-
lished in abstract form. The first evidence of the
clinical potential of leukotriene D4-receptor antago-
nists in asthma came from a double-blind, placebo-
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controlled, parallel designed study of 6 weeks treat- addition of MK-0591, 125 mg bid, to inhaled ste-
menl with LY17! 883 in 136 patients with asthma roids (mean dail\ dose of beclomethasone or budes-
(11). Treatment with LY171 883 significantly de- onide: 850 g) in this 4-week, double-blmd, random-
creased the seventy of the daytime and nighttime ized, and placebo-controlled trial caused a significant
wheezing and breathlessness score but had no elTect improvement in FEV,, morning and evening PEF,
on the frequency of asthma attacks. At the end of the and decrease in use of rescue beta.-agonist.
6-week treatment period, mean FEV, was signifi- An important question in the development of new
cantly increased in the LY171 883-treated patients compounds for the treatment of chronic diseases is
compared with the placebo-treated patients ( + 0.3 1 their safety. The normal physiological role of leuko-
r.v -0.1 I), although no differences in diurnal peak trienes is not known, and there is always the fear that
flows were observed during or at the end of treat- by using potent antagonists or synthesis inhibitors
ment. There was a significant decrease of the use of one might eliminate an important normal physiologi-
rescue metaproterenol in patients using more than cal mechanism. Many of the compounds that have
23 mg of metaproterenol per week and treated with been developed either as leukotriene-antagonists or
I,Y171 K83. synthesis inhibitors have been stopped for toxicity

Treatment wiih the oral leukotriene D4-receptor- reasons, often hepatic toxicity, but no class-specific
antagonist MK-571 had also significant therapeutic side-effects have yet been noted, and some of the
effc'cts in a 6-week, placebo-controlled parallel stud\ compounds currently under development appear to
in mild-to-moderate asthma (47). MK-57! improved be remarkably free of toxicity. It is somewhat reas-
all measured efficacy parameters compared to pla- suring that experiments in mice show that a disrup-
cebt), including a 30",, decrease in symptom scores tion of the 5-lipoxygenase gene, resulting in animals
and in use of salbutamol as rescue inhaler, and an that are incapable of synthesizing leukotrienes, does
8-14",, improvement in FEV, measured at the clinic not have a major impact on the life of these animals
visits. (7). 5-Eipoxygenase-deticient mice show no appar-

ICI 204 219 was tested in a 6-v\eek dose-ranging ent abnormalities under normal physiological con-
studv in patients with mild-to-moderate asthma (26. ditions.
63, 64). The study was double-blind, randomized,
placebo-controlled, and parallel. In the tirst part. Conclusion
patients were randomized to !() mg, 20 mg, or pia-
cebt> bid. In the 2()-mg group, 72",, of the subjects Eeukotriene D4-receptor-antagonists, 5-lipoxy-
responded to treatment based on one or more etfi- genase inhibitors, and FEAP inhibitors have estab-
cacy criteria. No ditference was observed between lished themselves quite firmly as a potential new
the 10-nig grmip and placebo (51",, and 53",, re- class of antiasthma drugs. Several clinical studies
sponse, respecti\el\). fhe 20-mg treatment had sig- have indeed shown that the concept of ETD4-
nificant elTects on n\orning peak flow (increase 32 i receptor antagonism or synthesis inhibition is a valid
min rv 10 1 min on pl'Accbo), nighttime awakenings, approach in the treatment of this disease. Chronic
and daxtime asthma sccM'e. In a second part of the treatment with potent ETD4-antagonists results in a
stud\, 2 and 40 mg of accolate bid were compared decrease of asthmatic symptoms, improvement of
to placebo. Six weeks oi' treatment with 40 mg ac- lung function, and decreased use of rescue bron-
ctikite bid lmpr^ned nighttime awakenings, tirst chodilators. A very relevant question regarding the
morning asthma, and PEF in the exening, although future of these compounds is their efficacy and safet\
the o\ erall interpretation o\' the data is difticult due relative to already existing antiasthma therapy; more
to a confounding large placebo etTect. specifically, low doses of inhaled steroids. No com-

A 4-week treatment with the 5-!ipox_\genase in- paratne study with established antiasthma therapy
hibitor zileuton at a dose of 600 mg qid significantl} has \et been published. The relative merit and effi-
improxed. in patients with moderate-to-severe cac\' of leukotriene D4-receptor antagonism, 5-lip-
asthma treated only with inhaled beta agonists, the oxygenase inhibition, and FEAP inhibition need also
asthma symptom score, the rescue use of beta- to be studied in comparative clinical trials. The clini-
agonist. the morning PEF, and the FEV, measured cal therapeutic results suggest that ET-antagonists,
at the clinic (32). The etTect was already observed 5EO-inhibitors, and FEAP inhibitors might find a
after 1 week of treatment and persisted for the whole place of their own in the treatment of mild persistent
duration of the stud\. Treatment w ith 800 mg zile- asthma or in combination therapy in more severe
uton bid had far less significant effects. asthma. The availability of oral preparations should

An important stud\ with regard to the positioning enhance the compliance during long-term treatment.
o( antileukotriene therapy in asthma evaluated the The demonstration that the inhalation of ETE4
therapeutic effect of adding MK-0591, a FEAP in- causes airway inflammation in asthmatic patients
hibitor, to treatment with inhaled steroids (6). The suggests that leukotriene antagonists could have
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anti-inflammatory activity in asthma. No study has
yet been published on the effect of leukotriene an-
tagonists on chronic airway inflammation in asthma.
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