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1 The activation of tachykinin NK receptors by neuropeptides may induce the recruitment of
eosinophils in vivo. The aim of the present study was to investigate the effects and underlying
mechanism(s) of the action of tachykinin receptor antagonists on eosinophil recruitment in a model of
allergic pleurisy in mice.

2 Pretreatment of immunized mice with capsaicin partially prevented the recruitment of eosinophils
after antigen challenge, suggesting the potential contribution of sensory nerves for the recruitment of
eosinophils

3 Local (10–50 nmol per pleural cavity) or systemic (100–300 nmol per animal) pretreatment with
the tachykinin NK1 receptor antagonist SR140333 prevented the recruitment of eosinophils induced
by antigen challenge of immunized mice. Neither tachykinin NK2 nor NK3 receptor antagonists
suppressed eosinophil recruitment.

4 Pretreatment with SR140333 failed to prevent the antigen-induced increase of interleukin-5
concentrations in the pleural cavity. Similarly, SR140333 failed to affect the bone marrow eosinophilia
observed at 48 h after antigen challenge of immunized mice.

5 SR140333 induced a significant increase in the concentrations of antigen-induced eotaxin at 6 h
after challenge.

6 Antigen challenge of immunized mice induced a significant increase of Leucotriene B4 (LTB4)
concentrations at 6 h after challenge. Pretreatment with SR140333 prevented the antigen-induced
increase of LTB4 concentrations.

7 Our data suggest an important role for NK1 receptor activation with consequent LTB4 release and
eosinophil recruitment in a model of allergic pleurisy in the mouse. Tachykinins appear to be released
mainly from peripheral endings of capsaicin-sensitive sensory neurons and may act on mast cells to
facilitate antigen-driven release of LTB4.
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Introduction

There is much evidence suggesting an important role for

eosinophils in the pathophysiology of allergic diseases

(Schroder et al., 1996; Giembycz & Lindsay, 1999). In these

conditions, eosinophils may be a crucial source of cationic

proteins, lipid mediators, oxygen-derived radicals, cytokines

and chemokines that contribute to severity of disease (Cara

et al., 2000). Thus, the understanding of the mechanisms

underlying eosinophil recruitment in vivo may aid in the

development of novel strategies for the treatment of allergic

disorders. Leucotriene B4 (LTB4), the chemokine eotaxin and

interleukin-5 (IL-5) are among the mediators of the inflam-

matory process known to play an important role in inducing

eosinophil migration during allergic processes (Giembycz &

Lindsay, 1999; Cara et al., 2000; Klein et al., 2000; 2001; 2002).

Tachykinins are a group of neuropeptides that include

substance P, neurokinin A and neurokinin B, and are released

from peripheral endings of capsaicin-sensitive sensory nerves.

These fibres are stimulated by a large variety of agents

(Geppetti et al., 1991; Geppetti, 1993) and are depleted by

pretreatment with capsaicin (Jancso et al., 1977; Holzer, 1991).

The biological actions of tachykinins are mediated by the

tachykinins receptors NK1, NK2 and NK3, and their release

may cause, among other things, oedema formation (Walsh
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et al., 1995), vasodilatation (Holzer, 1998), mast cell degranu-

lation (Lau et al., 2001) and recruitment of inflammatory cells

(Maggi, 1997; Saban et al., 1997; Frode-Saleh et al., 1999).

Several studies have investigated the ability of neuropep-

tides, especially substance P, to induce eosinophil chemotaxis

in vitro and migration in vivo (Matsuda et al., 1989; Numao &

Agrawal, 1992; Iwamoto et al., 1993; Smith et al., 1993; Baluk

et al., 1995; Walsh et al., 1995; Saban et al., 1997;

Dunzendorfer et al., 1998; Frode-Saleh et al., 1999). It is clear

from these studies that neuropeptides may not only activate

eosinophil recruitment directly, but also induce the release of

mediators of the inflammatory process, especially LTB4, which

in turn induce the recruitment of eosinophils (Iwamoto et al.,

1993; Walsh et al., 1995: Saban et al., 1997). Moreover, it

appears that activation of mast cells, either via NK1 receptor-

dependent or -independent mechanisms, is a relevant mechan-

ism for neuropeptide-induced eosinophil migration (Matsuda

et al., 1989; Iwamoto et al., 1993; Walsh et al., 1995). The

importance of endogenous neuropeptide release and action on

tachykinin NK receptors for the recruitment of eosinophils in

various models of inflammation has also been demonstrated.

Thus, blockade of tachykinin receptors was associated with the

inhibition of eosinophil influx after pulmonary administration

of sephadex (Tramontana et al., 2002) or in models of allergic

pulmonary inflammation (Schuiling et al., 1999a,b; Nénan

et al., 2001). Few of the studies above have evaluated the

comparative effect of drugs that inhibit each of the tachykinin

NK receptors. Furthermore, we are not aware of studies

investigating the effects of these drugs on the local release of

mediators of inflammation known to participate in the cascade

of events leading to eosinophil recruitment after antigen

challenge of sensitized animals. Thus, the aim of the present

study was to investigate the effects and underlying mechan-

ism(s) of the action of tachykinin receptor antagonists on

eosinophil recruitment in a model of allergic pleurisy in mice.

Methods

Animals

Female Balb/C mice (18–22 g) were used throughout these

experiments. Animals were housed in a temperature-controlled

room with free access to water and food. All experimental

procedures have been subjected to evaluation and were

approved by animal ethics committee of the Universidade

Federal de Minas Gerais.

Drugs and reagent

Bovine serum albumin (BSA), ovalbumin (OVA) and capsaicin

were purchased from Sigma (St Louis, MO, U.S.A.). The NK1

NK2 and NK3 receptor antagonists (SR140333, SR48968 and

SR148201, respectively) were a kind gift of Sanofi Recherche.

These antagonists were dissolved in DMSO and diluted further

in phosphate-buffered saline (PBS, pH 7.4) just prior to use.

Sensitization

Animals were immunized with OVA adsorbed to aluminium

hydroxide gel as previously described (Das et al., 1997).

Briefly, mice were injected subcutaneously (s.c.) on days 1 and

8 with 0.2ml of a solution containing 100 mg of OVA and 70mg
of aluminium hydroxide (Reheiss, Dublin, Ireland).

Leucocyte migration into the pleural cavity induced by
antigen

At 8 days after the last immunization, antigen (OVA, 1.0 mg
per pleural cavity) or vehicle was injected intrapleurally (i.pl.)

in naı̈ve or immunized mice. Animals were killed at 48 h after

the i.pl. injection of the stimuli. The cells present in the cavity

were harvested by 2ml of PBS and total cell counts performed

in a modified Neubauer chamber using Turk’s stain. Differ-

ential cell counts were performed on cytospin preparations

(Shandon III) stained with May Grunwald using standard

morphologic criteria to identify cell types. The results are

presented as the number of cells per cavity.

Tachykinin receptor antagonist pretreatment

To evaluate the role of endogenous tachykinins on the

eosinophil recruitment induced by OVA in immunized

animals, we prctreated mice with NK receptor antagonists at

doses similar to those previously reported by others (Inoue

et al., 1996; Daoui et al., 2001). In sensitized animals, the NK1

receptor antagonist (SR140333, 10–50 nmol per pleural

cavity), the NK2 receptor antagonist (SR48968, 10–100 nmol

per pleural cavity) or the NK3 receptor antagonist (SR142801,

10–50 nmol per pleural cavity) was administered i.pl. 5min

prior to OVA challenge. In addition, experiments were carried

out injecting the NK1 receptor antagonist (SR140333, 100–

300 nmol nmol per animal), the NK2 receptor antagonist

(SR48968, 100–300 nmol nmol per animal) or the NK3

receptor antagonist (SR142801, 50–300 nmol nmol per ani-

mal) systemically (intravanously, i.v.) 15min before antigen

challenge. For the experiments that evaluated eosinophil

release from the bone marrow, SR140333 (300 nmol per

animal) was injected systemically 15min prior to antigen

challenge.

Capsaicin treatment

The protocol for capsaicin depletion was similar to that of

Dickerson et al. (1998). Briefly, animals were immunized on

days 1 and 8. On days 13, 14 and 15, each animal was

anaesthetized i.p. with 0.2ml of a solution containing xylazine

(0.02mgml�1), ketamine (50mgml�1) and saline in a propor-

tion of 1:0.5:3, respectively, and injected s.c. with capsaicin

(50mg per animal twice on day 13 and 300 mg per animal twice

on days 14 and 15). Capsaicin was dissolved in absolute

ethanol, stabilized with Tween 80 (50:50), and then further

diluted in saline. The final concentration of ethanol and Tween

80 was 10%. The solution of capsaicin was made up daily just

prior to the administration to the animals. On day 21,

mice were challenged with antigen and leucocyte counts

performed after a further 48 h. As a positive control for the

depletion of capsaicin-sensitive sensory nerves, mice received

an intraplantar injection of capsaicin (0.1 mg per paw; 20 ml)
and the composite licking behaviour during the first 5min

assessed.
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Collection of bone marrow cells

Bone marrow cells were isolated from the left femur. The

femoral head and condyles were removed, and the displaceable

cells were recovered by flushing the marrow cavity of the

femur shaft with 1ml PBS containing heparin (10Uml�1).

Total cell counts were performed in a modified Neubauer

chamber using Turk’s stain. Differential cell counts were

performed on cytospin preparations (Shandon III) stained

with May Grunwald using standard morphologic criteria to

identify cell types. The results are presented as the number of

cells per left femur.

Measurement of eotaxin, LTB4 and IL-5

At 6 h after challenge with OVA, animals were killed by

cervical dislocation and the pleural cavity was washed with

1ml of ice-cold PBS solution containing EDTA 10�3
M and

0.01% BSA and supernatants stored at �701C until further

analysis. The concentration of eotaxin protein in pleural

effluents was measured by specific ELISA using commercially

available antibodies (R&D Systems, Minneapolis, MN,

U.S.A.), as reported elsewhere (Klein et al., 2000). Frozen

supernatants were also assayed for LTB4 and IL-5 levels.

Concentrations of LTB4 in each supernatant were assayed in

duplicate by EIA according to the manufacturer’s instructions

(Cayman, Ann Arbor, MI, U.S.A.). IL-5 was determined using

a specific IL-5 ELISA detection kit (Pharmingen), according to

the instructions of the manufacturer.

Statistical analysis

All results are presented as the means 7 s.e.m. Normalized

data were analysed by one-way ANOVA, and differences

between groups were assessed using Student – Newman –

Keuls post-test. A P-value o0.05 was considered to be

significant.

Results

Effects of sensory nerves depletion on eosinophil
recruitment

In agreement with our previous studies, the i.pl. injection of

antigen (OVA) in sensitized mice induced eosinophil recruit-

ment after 48 h (Figure 1a). In contrast, OVA challenge of

naı̈ve animals did not induce significant recruitment at 48 h. In

order to investigate the potential contribution to sensory

nerves for the recruitment of eosinophils, sensitized animals

were pretreated with capsaicin and challenged with OVA. As a

positive control for the effectiveness of capsaicin in depleting

sensory nerves, we evaluated a behavioural effect, the licking

response, after the intraplantar injection of capsaicin (0.1 mg
per paw). The pretreatment with capsaicin was inhibited by

54% of the licking response (data not shown, Po0.001). In a

similar manner, the recruitment of eosinophils in capsaicin-

pretreated animals was markedly inhibited in comparison to

animals that were pretreated with vehicle (Figure 1b).
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Figure 1 Effects of sensory nerve ending depletion with capsaicin
on the recruitment of eosinophils induced by antigen challenge of
sensitized mice. In (a), naı̈ve or immunized mice were challenged
with antigen (OVA, 1 mg per pleural cavity) or PBS (100 ml per
cavity) and the number of infiltrating eosinophils assessed after 48 h.
In (b), immunized animals were treated with capsaicin (50 mg per
animal twice on day 13 and 300mg per animal twice on days 14 and
15) or capsaicin vehicle (not depleted), challenged with antigen and
the number of infiltrating eosinophils examined after 48 h. The
results are expressed as means 7 s.e.m. of 5–6 animals in each
group. *Po0.05 and **Po0.01.

Figure 2 Effects of the local pretreatment with tachykinin NK1

(SR140333), NK2 (SR48968) or NK3 (SR142801) receptor antago-
nists on the recruitment of eosinophils induced by antigen challenge
of sensitized mice. Immunized mice were challenged with antigen
(OVA, 1 mg per pleural cavity) or PBS (100 ml per cavity) and the
number of infiltrating eosinophils assessed after 48 h. For the local
pretreatment with tachykinin NK receptor antagonists, mice were
injected i.pl. with SR140333, SR48968 or SR142801 (10–L100 nmol
per pleural cavity) 5min prior to the antigen challenge. Results are
expressed as means 7 s.e.m. of 5–6 animals in each group.
*Po0.05.
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Effects of the treatment with tachykinin receptor
antagonists on eosinophil recruitment

In order to evaluate the potential contribution of tachykinin

receptors for the recruitment of eosinophils, sensitized animals

were pretreated i.pl. with a tachykinin NK1 receptor antago-

nist (SR140333), a tachykinin NK2 receptor antagonist

(SR48968) or a tachykinin NK3 receptor antagonist

(SR142801) 5min prior to OVA challenge. Only SR140333

suppressed the recruitment of eosinophils in a dose-dependent

manner (Figure 2). Pretreatment with similar doses of

SR48968 or SR142801 failed to affect significantly the

recruitment of eosinophils at 48 h after antigen challenge

(Figure 2).

Similarly, the systemic injection of SR140333 prevented the

influx of eosinophils following antigen challenge of sensitized

mice (Figure 3). Systemic treatment with SR48968 (50–

300 nmol per animal) or SR142801 (50–300 nmol per animal)

failed to affect the recruitment of eosinophils following antigen

challenge of immunized animals (data not shown).

Effects of the treatment with tachykinin receptor
antagonists on mediator release

The next series of experiments were designed to investigate

whether pretreatment with SR140333 decreased the concen-

tration of IL-5, eotaxin or LTB4, substances reportedly known

to mediate eosinophil differentiation and recruitment in vivo

(Sanderson, 1992; Foster et al., 1996; Gonzalo et al., 1996;

Kopf et al., 1996; Conroy & Williams, 2001; Klein et al., 2000;

2001).

There was no detectable IL-5 in the pleural cavity of

sensitized and PBS-challenged mice, but the concentrations of

this cytokine was elevated at 6 h after challenge with OVA

(Figure 4a). This enhanced concentration of IL-5 at 6 h was

mirrored by an increase in the number of mature eosinophils in

the bone marrow of antigen-challenged mice (Figure 4b).

Pretreatment with SR140333 had no significant effects on

OVA-induced increase in IL-5 concentrations (Figure 4a).

Furthermore, the drug failed to affect the number of mature

eosinophils retrieved from the bone marrow of antigen-

challenged sensitized mice (Figure 4b).

In agreement with our previous results (Klein et al., 2001),

antigen challenge induced an increase in the amount of eotaxin

immunoreactivity in the pleural cavity of sensitized mice

(Figure 5). Pretreatment with SR140333 induced a significant

increase in the concentrations of eotaxin detected in pleural

wash supernatants 6 h after OVA challenge in comparison to

animals pretreated with vehicle (Figure 5).

In the model of allergic pleurisy described herewith, LTB4 is

produced upon antigen challenge and seems to cooperate with

eotaxin to facilitate the recruitment of eosinophils following

antigen challenge (Klein et al., 2000; 2001). There was a

significant increase in the concentrations of LTB4 at 6 h after

antigen challenge of sensitized mice (Figure 6). Pretreatment

Figure 3 Effects of the systemic pretreatment with the tachykinin
NK1 receptor antagonist SR140333 on the recruitment of eosino-
phils induced by antigen challenge of sensitized mice. Immunized
mice were challenged with antigen (OVA, 1mg per pleural cavity) or
PBS (100 ml per cavity) and the number of infiltrating eosinophils
assessed after 48 h. SR140333 (100–300 nmol per animal) was
injected i.v. 15min before the antigen challenge. The results are
expressed as means 7 s.e.m. of 5–6 animals in each group.
*Po0.05.

Figure 4 Effects of the pretreatment with the tachykinin NK1

receptor antagonist SR140333 on the release of IL-5 into the pleural
cavity (a) and the number of eosinophils in the bone marrow (b)
after antigen challenge of sensitized mice. Animals were pretreated
with SR140333 (50 nmol per pleural cavity) 5min before the i.pl.
injection of antigen and levels of the IL-5 on pleural wash assessed
after 6 h. In other experiments, immunized mice were pretreated with
SR140333 (300 nmol per animal) i.v. 15min prior to the OVA
challenge and the number of eosinophils in the bone marrow
assessed after 48 h. Results are expressed as means 7 s.e.m. of 5–6
animals in each group. **Po0.01 and ***Po0.001.
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with SR140333 prevented the increase in LTB4 concentrations

above the background levels found in sensitized PBS-

challcnged mice (Figure 6).

Discussion

Substance P, neurokinin A and neurokinin B are neuropep-

tides collectively known as tachykinins. These neuropeptides

may be released antidromically from capsaicin-sensitive

sensory neurons and produce a wide range of physiological

and pathological events, including activation of the secretion

of submucosal glands (Phillips et al., 2003), smooth muscle

constriction (Murai et al., 1993), increase in vascular perme-

ability (Holzer, 1998) and recruitment of leucocytes (Dunzen-

dorfer et al., 1998). The ability of neuropeptides to induce the

cardinal signs of inflammation is collectively referred to as

neurogenic inflammation (Harrison & Geppetti, 2001). The

biological actions of tachykinins are mediated by three

tachykinin receptors, NK1, NK2 and NK3 that exhibit

preferences for substance P, neurokinin A and neurokinin B,

respectively (Severini et al., 2002). In the present work, we

have investigated the effects of tachykinin receptor antagonists

on the recruitment of eosinophils and release of eosinophil-

active mediators in a model of allergic pleurisy in mice.

As sensory nerves are a major source of tachykinins (Holzer,

1991; Quartara & Maggi, 1998), experiments were designed to

investigate the role of sensory nerves as a source of

neuropeptides in our model. To this end, sensitized animals

were treated systemically with doses of capsaicin sufficient to

cause neuropeptide depletion from C-fibres (Holzer, 1991;

Dickerson et al., 1998). This protocol was chosen (instead of

neonatal treatment) to avoid any possible effects of capsaicin

treatment during the sensitization phase of the allergic

pleurisy. As antigen challenge was given 13 days after the last

sensitization, and not 8 days as in our previous studies (Klein

et al., 2000; 2001; 2002), initial experiments confirmed that the

recruitment of eosinophils was antigen and sensitization

specific. The effectiveness of capsaicin depletion was confirmed

by its ability to suppress the neuropetide-dependent beha-

vioural response to intraplantar injection of capsaicin. In these

animals, depleting of sensory nerves also effectively inhibited

the eosinophil recruitment in response to antigen challenge of

sensitized mice. Altogether, these results demonstrate the

relevance of sensory nerve-derived neuropeptides for the

recruitment of eosinophils in an allergic pleurisy model in

mice.

The next series of experiments examined the participation of

each of the tachykinin receptors in the process of eosinophil

recruitment in the allergic pleurisy model. Our results clearly

show that local or systemic administration of an NK1 receptor

antagonist prevented the recruitment of eosinophils induced by

allergen challenge of sensitized mice. This is in agreement with

other studies demonstrating a role of tachykinin NK1 receptor

for eosinophil recruitment in allergen-induced airway inflam-

mation in conscious, unrestrained guinea-pigs (Schuiling et al.,

1999a, b). In contrast, other studies in anaesthetized guinea-

pigs or rabbits (Kudlacz et al., 1996; Costello et al., 1998;

D’Agostino et al., 2002) failed to find any effects of NK1

receptor antagonists on allergen-induced eosinophil recruit-

ment. Our results also showed that neither NK2 nor NK3

receptor antagonists affected significantly the recruitment of

eosinophils. This is consistent with studies showing lack of

effect of NK2 receptor antagonists on allergen-induced

eosinophil recruitment (Kudlacz et al., 1996; D’Agostino

et al., 2002). However, at least one study (Nénan et al.,

2001) has shown that blockade of NK3 receptors was

associated with the inhibition of eosinophil infiltration in

mice. Thus, it is clear from the discussion above that there is

much controversy with regard to the effects of tachykinin NK

receptor antagonists on the recruitment of eosinophils in

response to allergen challenge. This is further complicated

when one considers stimuli other than allergen challenge,

including IL-5 and sephadex (eg Kraneveld et al., 1997;

Tramontana et al., 2002). To our knowledge, there is no single

Figure 5 Effects of the local pretreatment with the tachykinin NK1

receptor antagonist SRI40333 on the release of eotaxin into the
pleural cavity after antigen challenge of sensitized mice. Immunized
mice were challenged with antigen (OVA. 1mg per pleural cavity) or
PBS (100 ml per cavity) and the concentrations of the eotaxin on the
pleural wash fluid assessed after 6 h. SR140333 (50 nmol per cavity)
was injected i.pl. 5min before the antigen challenge. Results are
expressed as means 7 s.e.m. of 5–6 animals in each group.
**Po0.01 and ***Po0.001.

Figure 6 Effects of the local pretreatment with the tachykinin NK1

receptor antagonist SR140333 on the release of LTB4 into the
pleural cavity after antigen challenge of sensitized mice. Immunized
mice were challenged with antigen (OVA. 1mg per pleural cavity) or
PBS (100 ml per cavity) and concentrations of the LTB4 on pleural
wash fluid assessed after 6 h. SR140333 (50 nmol per cavity) was
injected i.pl. 5min before the antigen challenge. Results are
expressed as means 7 s.e.m. of 5–6 animals in each group.
*Po0.05.
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explanation to accommodate all these discrepant results, but

differences in species, immunization and challenge procedures,

and the use of anaesthetics may account for some of the

differences. Moreover, the ability of tachykinin NK receptor

activation to modulate the production of mediators of the

inflammatory process differentially (see below) may also

underlie the different ability of these drugs to function in

animal models of allergen-induced eosinophil infiltration.

We have previously shown a role for both LTB4 and cotaxin

in mediating eosinophil recruitment in the model of allergic

pleurisy used in the present study (Klein et al., 2000; 2001).

Indeed, our previous work has demonstrated that PAF-

induced eotaxin cooperates with stem cell factor-induced

LTB4 to induce eosinophil recruitment following allergen

challenge of sensitized mice (Klein et al., 2000; 2001; 2002).

Overall, the latter results are in good agreement with other

studies demonstrating a role for eotaxin and LTB4 in

mediating eosinophil recruitment in several models of allergic

inflammation (Teixeira & Hellewell, 1994; Teixeira et al., 1997;

Turner et al., 1996; Humbles et al., 1997, Rothenberg, 1999).

Furthermore, a recent study has shown a cooperation between

eotaxin and substance P in inducing eosinophil cytotoxicity,

which was at least in part due to tyrosine kinases pathyway(s)

(El-Shazly & Ishikawa, 1999). IL-5 is another mediator of the

inflammatory process known to play a most relevant role in

allergen-induced eosinophil recruitment (Foster et al., 1996;

Kopf et al., 1996). Indeed, IL-5 not only is essential for

eosinophil differentiation and release from the bone marrow,

but it also primes eosinophils, facilitating their migration

in vivo (Mould et al., 1997). In our model, anti-IL-5 treat-

ment totally abrogated eosinophil influx (data not shown).

Next, we investigated the possible involvement in these

mediators for the inhibitory effects of the tachykinin NK1

receptor antagonist on eosinophil recruitment in the allergic

pleurisy model.

Pretreatment with SR140333 had no significant effects on

the concentrations of IL-5 in pleural wash supernatants.

Likewise, the pretreatment with SR140333 did not modify the

number of eosinophils in bone marrow. The drug also failed to

diminish the enhanced eotaxin production that followed

allergen challenge of sensitized mice. On the contrary, there

was actually an increase in the concentrations of eotaxin. The

rcason(s) for the latter findings are not known at present, but

the results suggest that the release of neuropeptides and action

on tachykinin NK1 receptors play a negative modulatory role

on the production of eotaxin following allergen challenge.

Further studies in other experimental systems will be necessary

to confirm whether this is also true in other conditions and to

determine the cellular target of the actions of tachykinin NK1

receptor agonists. Overall, these data argue that an effect on

IL-5 and eotaxin release are not likely to be important

mechanisms of the inhibitory action of the tachykinin NK1

receptor antagonist in our system.

In contrast to its lack of effect on allergen-induced increases

in eotaxin and IL-5 concentrations, pretreatment with

SR140333 markedly suppressed the elevation of the concen-

tration of LTB4 in pleural cavity wash supernatants 6 h after

allergen challenge. The latter results suggest that in the present

model allergen-associated neuropeptides are not acting directly

on eosinophils to induce migration, but facilitate and/or

induce the release of an intermediate mediator of inflamma-

tion, LTB4, which in turn induces eosinophil recruitment. This

is in agreement with the shown ability of substance P to induce

the migration of granulocytes (both eosinophils and neutro-

phils) via release of LTB4 in several models of inflammation

(Iwamoto et al., 1993; Saban et al., 1997; Okabe et al., 2001).

The cell(s) that express tachykinin NK1 receptors and are,

thus, the target for the actions of neuropeptides released have

not been investigated here. However, mast cells are a possible

candidate, as several studies have demonstrated that mast cell

degranulation induced by antigen or other stimuli is facilitated

via tachykinin NK receptor activation (Krumins & Broom-

field, 1992; 1993; Lilly et al., 1995; Hua et al., 1996). As in our

system mast cells are a likely source of LTB4 after antigen

challenge of sensitized mice, neuropeptides may act on these

cells to facilitate the release of LTB4 and, consequently,

enhance eosinophil migration into the pleural cavity. Interest-

ingly, another mast cell-active mediator, stem cell factor, may

facilitate the actions of substance P on murine mast cells in

vitro (Karimi et al., 2000). As stem cell factor is released after

allergen challenge and participates in the cascade of events

leading to eosinophil recruitment (Klein et al., 2000), stem cell

factor and substance P may also cooperate to facilitate

eosinophil influx in our model.

In conclusion, our data suggest an important role for NK1

receptor activation with consequent LTB4 release and eosino-

phil recruitment in a model of allergic pleurisy in the mouse.

Tachykinins appear to be released mainly from peripheral

endings of capsaicin-sensitive sensory neurons and may act on

mast cells to facilitate antigen-driven release of LTB4.
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