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Abstract

The effects of levocabastine, a novel histamine Hl-receptor antagonist, on lipid mediator
release induced by antigen-antibody reaction from actively sensitized guinea pig lung fragments
were studied. Levocabastine dose-dependently inhibited the release of leukotriene C4 from guinea
pig lung fragments induced by antigen. A significant effect was observed with levocabastine at a
concentration of 10(-4) M. On the other hand, levocabastine produced no effect on the release of
leukotriene E4 or thromoboxane B2. From these findings, it was concluded that levocabastine may
be useful for relieving the nasal obstruction in allergic rhinitis caused by inhibition of leukotriene
C4 release.
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Effects of Levocabastine on Lipid Mediator Release from Guinea Pig

Lung Fragments
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Department of Pharmacology, Faculty of Pharmaceutical Sciences, Okayama University, Okayama 700-8530, Japan

The effects of levocabastine, a novel his-
tamine H,-receptor antagonist, on lipid mediator
release induced by antigen-antibody reaction
from actively sensitized guinea pig lung fragments
were studied. Levocabastine dose-dependently
inhibited the release of leukotriene C, from
guinea pig lung fragments induced by antigen. A
significant effect was observed with levocabas-
tine at a concentration of 10-*M. On the other
hand, levocabastine produced no effect on the
release of leukotriene E, or thromoboxane B,.
From these findings, it was concluded that
levocabastine may be useful for relieving the
nasal obstruction in allergic rhinitis caused by
inhibition of leukotriene C, release.

Key words: levocabastine, guinea pig, lung fragment,
lipid mediator

evocabastine ((-)-trans-1-[cis-4-cyano-4-(p-

fluorophenyl)cyclohexyl | -3-methyl-4-phenylisonip-
ecotic acid monohydrochloride, R 50547, CAS 79516~
68-0) is a potent histamine H,-receptor antagonist with a
distinctive chemical structure (1), and it has been reported
that the local administration of levocabastine is effective in
the treatment of allergic conjunctivitis and rhinitis (2, 3).
Levocabastine has been reported to effectively relieve the
nasal obstruction in allergic rhinitis in clinical use (4).
Allergic rhinitis, characterized by the 3 major symptoms
of sneezing, rhinorrhea and nasal obstruction, is
presumed to be triggered by the release of various
mediators from mast cells and other inflammatory cells
responsible for IgE-mediated allergic reactions. The
symptoms of sneezing and rhinorrhea, but not that of
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nasal obstruction, can be attenuated with histamine H;-
receptor antagonists (5, 6). Therefore, mediators other
than histamine seem to be involved in the development of
nasal obstruction.

It was recently demonstrated that, in the late phase of
the nasal reaction induced by nasal allergen challenge in
patients with allergic rhinitis, increases in leukotriene
(LT) C, level were well correlated with increases in nasal
airway resistance (7). These findings suggest that LTC,
plays an important role in the nasal obstruction character-
istic of allergic rhinitis. In addition, it has been reported
that selective thromboxane (TX) B, receptor antagonists
(Bay u 3405 and S-1452) relieved intranasal pressure, as
an index of nasal obstruction, induced by a topical antigen
challenge in actively sensitized guinea pigs (8, 9).
Furthermore, the level of TXB,, a stable TXA,
metabolite, was increased in the nasal lavage fluid of the
late phase nasal reaction, and U-44619, a TXA, mimetic,
increased nasal airway resistance in guinea pig models (9).
Therefore, these lipid mediators appear to contribute to
the nasal obstruction in the late phase reaction of allergic
rhinitis.

On the other hand, we have shown that levocabastine
inhibits histamine release from lung fragments of guinea
pigs actively sensitized by antigen challenge (10). More-
over, several studies have indicated that many lipid
mediators are released from actively sensitized guinea pig
lung fragments (11, 12). This study was performed to
clarify the effects of levocabastine on the release of lipid
mediators (LTC,, LTE, and TXB,) from lung fragments
of guinea pigs actively sensitized by antigen challenge.

* To whom correspondence should be addressed.
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Materials and Methods

Six-week-old male Hartley guinea pigs, weighing 250
-300 g (Shimizu Laboratory Supplies, Kyoto, Japan),
were used. The animals were housed in an air-conditioned
room at 22-26°C with 40-70% humidity, and given food
and water ad libitum. The following chemicals were used:
Levocabastine hydrochloride (Janssen Kyowa, Tokyo),
egg albumin (Sigma, St. Louis, MO, USA) and Bor-
detella pertussis (Kitasato Institute Research Center for
Biologicals, Saitama, Japan). All other reagents used in
the study were of the highest grade available commer-
cially. Guinea pigs were sensitized with egg albumin as an
antigen according to the method of Mota (13). The
animals were injected intramuscularly with 1mg of egg
albumin in saline solution (10 mg/ml) together with 1ml
of Bordetella pertussis (2 X 10'° organisms/ml) intraper-
itoneally. After 2 weeks, animals were exsanguinated by
decapitation and the lungs were excised. The large air-
ways, blood vessels and lung fat were resected, and the
lung parenchyma cut into fragments of approximately 1
mm®. The lung fragments were transferred onto a piece
of gauze and washed with 100 ml/lung of Tyrode’s
solution of the following composition (in mM): NaCl,
137; KCl, 3.3; CaCl,, 2; MgCl,, 0.1; NaH,PO,, 0.4;
NaHCO,, 12; and glucose, 5. Fragments of 200 =5
mg (wet weight) were put into test tubes and 1.9 ml of
Tyrode’s solution was added. Experimental compounds
were dissolved in dimethylsulfoxide and diluted to an
appropriate final concentration with Tyrode’s solution.
Cosolvent did not exceed 0.2% (v/v). Samples of lung
tissue were preincubated with compounds at 37°C for 15
min. Incubation with antigen was started by adding 0.1 ml
of egg albumin solution (50 «g/ml) and continued for 20
min. The reaction was terminated by placing the test
tubes into an ice bath, after which they were centrifuged
at 400 X g for 10 min at 4°C. Aliquots of 1 ml of super-
natant were stored at — 80°C until the assay was perfor-
med. LTC,, LTE, and TXB, contents were determined
using enzyme immunoassay kits (Cayman Chemical Co.,
Ann Arbor, MI, USA). All values are expressed as
mean = SEM. Statistical analysis was performed by
one-way analysis of variance with Dunnett’s test.

Results and Discussion

The antigen-induced amounts of LTC,, LTE, and
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TXB; released from actively sensitized guinea pig lung
fragments in the control group were 7.6 = 0.8, 37.8 + 6.1
and 4925.2 + 4429 ng/g wet tissue, respectively. The
effect of levocabastine on antigen-induced L.TC, release
from lung fragments is shown in Fig. 1. As can be seen,
levocabastine of 10-100 M inhibited the release in a
dose-dependent manner. A significant effect was observed
at the concentration of 100 ¢M levocabastine. On the
other hand, even at 100 uM levocabastine had no
significant effects on the release of LTE, or TXB, from
actively sensitized guinea pig lung fragments (Figs. 2 and
3).

Levocabastine has attracted attention for its potential
use in the treatment of allergic rhinitis and conjunctivitis
due to its histamine H;-receptor antagonistic activity and
inhibitory effects on mediator release. However, there
have been few studies of the effects of levocabastine on
lipid mediator release from not only the tissues but also
the inflammatory cells in animals. It is well known that
allergic rhinitis is induced by activation of nasal mucosal
mast cells. However, because nasal mucosal mast cells
cannot be obtained from experimental animals in sufficient
quantities for their study, lung tissue mast cells have been
generally used for the reason that lung tissues include
mucosal mast cells abundantly. Histamine and lipid
mediators have been shown to be released from tissue
fragments of the guinea pig lung by an antigen-antibody
reaction due to IgE antibodies (10-12). We have also
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Fig. | Effects of levocabastine on leukotriene C, release from

actively sensitized guinea pig lung fragments induced by antigen
challenge. Each column and vertical bar represents the mean + SEM
of 5 experiments. **Significantly different from control group with
P <0.01.
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Fig. 2 Effects of levocabastine on leukotriene E, release from

actively sensitized guinea pig lung fragments induced by antigen
challenge. Each column and vertical bar represents the mean + SEM
of 6 experiments.
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Fig. 3  Effects of levocabastine on thromboxane B, release from

actively sensitized guinea pig lung fragments induced by antigen
challenge. Each column and vertical bar represents the mean + SEM
of 8 experiments.

reported that levocabastine inhibited histamine release
from the lung fragments of actively sensitized guinea pigs
(10). In the present study, levocabastine at the concentra-
tion of 100 uM (45.7 ug/ml) was shown to inhibit
antigen-induced LTC, release from guinea pig lung frag-
ments. Okuda et al. (4) reported that 0.025% (250 ug/
ml) levocabastine nasal spray significantly inhibited nasal
symptoms in case of perennial allergic rhinitis. Among
the 3 major symptoms of allergic rhinitis, i.e., sneezing,
rhinorrhea and nasal obstruction, nasal obstruction was
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most strongly inhibited by levocabastine. Therefore, our
present finding is essentially in agreement with the clinical
data showing that levocabastine is effective in improving
nasal obstruction in case of allergic rhinitis.

By contrast, the drug had no effect on the release of
LTE, or TXB, from lung fragments. These results
suggested that this drug does not affect the 5-lipoxygenase
or cyclooxygenase activities in the arachidonic acid cas-
cade. Histamine H;-receptor antagonists have been repor-
ted to inhibit release of chemical mediators that contain
leukotrienes (14, 15). This suggests that anti-allergic
drugs, including levocabastine, inhibit the synthesis of
leukotrienes by blocking one or more of the enzymatic
steps. However, the detailed mechanisms by which
levocabastine inhibits the enzymes responsible for synthe-
sis of leukotrienes remain to be elucidated. Further
animal experiments in models that approximate the clinical
symptoms of allergic rhinitis will be needed.

On the other hand, levocabastine has been shown to
bind to neurotensin NT) receptors (16, 17). Carraway et
al. (18) reported that neurotensin is a very potent and
specific stimulator of leukotriene release from
inflammatory cells. Therefore, the anti-NT, receptor
effect of levocabastine may also be influenced by the
inhibition of leukotriene release induced by antigen-
antibody reaction.

In conclusion, levocabastine may be useful for treat-
ment of the nasal obstruction in allergic rhinitis due to not
only its anti-NT, receptor effect but also its inhibitory
effect on L.TC, release from mucosal mast cells.
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