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Capsaicin pretreatment does not inhibit
allergen-induced airway microvascular

leakage in guinea pig
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We have studied the effects of tachykinin-depletion on airway microvascular leakage

induced by allergen challenge in ovalbumin-sensitised guinca pigs. Tachykinin-depletion

was obtained by capsaicin pretreatment 1 week before inhaled allergen challenge.

Capsaicin pretreatment did not change airway microvascular permeability induced by

allergen challenge

Thus, sensory neuropeptides may not be important in allergen-

induced acute airway microvascular leakage in guinea pig in vivo
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It has been suggested that tachykinins released
from airway sensory nerves may be involved
in the inflammation of asthmatic airways (2).
Tachykinins are present in the airways of
several species including man and guinea pig
(7), and are found in close relation to the
airway smooth muscle, beneath and within the
epithelium, and around blood vessels in the
airway submucosa (6). Exogenous administra-
tion of these tachykinins in experimental ani-
mals will produce several features of asthma,
including airway smooth muscle contraction,
mucus secretion and increased microvascular
permeability (9, 11, 15, 16).

In guinea pigs, capsaicin has been shown to
deplete airway sensory nerves of tachykinins
(6, 9, 10), and to abolish the bronchoconstric-
tion induced by endogenous tachykinins re-
leased in vivo by either vagal stimulation or
capsaicin injection (6). We postulated that if
sensory nerves are important in allergen-in-
duced acute increases in microvascular perme-
ability, then capsaicin pretreatment should in-

hibit this response. We therefore examined the
effects of inhaled allergen challenge in capsai-
cin pretreated and sensitized guinea pigs.

METHODS

Male Dunkin-Hartley guinea pigs (250g-300g)
were actively sensitized by a single intra-peri-
toneal injection of 0.5 ml normal saline con-
taining 20 pg of chicken ovalbumin (OA,
Grade V: Sigma, Dorset, UK) and 100 mg of
aluminium hydroxide (AI(OH),; BDH Chem-
icals, Poole, Dorset, UK), or AI(OH), alone
as a control. Capsaicin pretreatment, previ-
ously described by Lundberg et al. (6), was
performed 1 week before allergen challenge.
Briefly, anaesthetised guinea pigs were protect-
ed by terbutaline and aminophylline before a
single s.c. dose of 50 mg/kg of capsaicin. Con-
trol animals were injected with Tween 80 (Sig-
ma, Poole, Dorset, UK), the vehicle for cap-
saicin. One week later, urethane-anaesthetised
and mechanically ventilated animals were chal-
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lenged with aerosolised OA (5 mg/ml, 30
breaths), generated by an ultrasonic nebuliser
(Model 2511; PulmoSonic, DeVilbiss Co, PA,
USA; particle size 4.2 pm, geometric SD of
1.2).

Airway microvascular leakage was measured
as previously described (17), using Evans Blue
dye (EB) as a marker for plasma albumin.
Briefly, EB was injected 30 s before allergen
challenge. Five minutes later, the vasculature
was perfused through the aorta with 0.9%
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Fig. 1. Effect of capsaicin pretreatment on airway microvas-

cular permeability in intrapulmonary airways induced by
hall ©: ovalbiuiin chall

allergen aerosol in non-
sensitized animals (n=7), S: ovalbumin challenge in sensiti-
zed animals (n-4), S-Caps: ovalbumin challenge in sensitized
and capsaicin pretreated animals (n-4). Capsaicin pretreat-
ment did not inhibit the extravasation of Evans Blue dye
after allergen challenge. Significant increase in leak induced
by ovalbumin aerosol was seen in both sensitized groups
(*P<0.05).

saline. The lungs were dissected out, and the
parenchyma carefully removed, and airways
were then divided into central airways (lower
trachea and main bronchi), and peripheral air-
ways (intrapulmonary). Tissues were weighed,
and Evans Blue dye was extracted in forma-
mide and measured in a Philips spectropho-
tometer (Model PU 8630, Philips Cambridge,
UK) at 620 nm.

Data are reported as mean *SEM, and
Kruskall-Wallis non-parametric test was used
to evaluate significance among the groups.

RESULTS

Fig.1 shows the mean Evans Blue dye mea-
sured in intrapulmonary airways. No signifi-
cant increase in microvascular permeability
was seen in proximal airways. Sensitized ani-
mals exposed to inhaled OA showed a signifi-
cant increase of microvascular permeability in
the intrapulmonary airways, as previously re-
ported (4). Capsaicin pretreatment did not in-
fluence the increase in airway microvascular
permeability after inhaled allergen challange
(Fig.1). To evaluate whether capsaicin pre-
treatment was effective, two capsaicinized ani-
mals were injected with capsaicin
nously (12 pg/kg), and no increase in trans-

intrave-

pulmonary pressure was seen (data not
shown).
DISCUSSION

We have previously demonstrated that in-
creased microvascular permeability may be a
contributory factor to airflow obstruction after
allergen challenge (4), although the mechanism
behind this increase in microvascular perme-
ability is not known. As tachykinins have been
shown to increase microvascular permeability
in vivo in guinea pigs, they may have a role in
allergen-induced leakage (2). We therefore in-
vestigated whether capsaicin pre-treatment,
which has been shown to cause depletion of
tachykinins in airway sensory nerves, would
change the acute increase in microvascular
permeability to allergen challenge. However,
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in this study we could not find any evidence
that capsaicin pretreatment altered the acute
increase in microvascular permeability induced
by inhaled allergen challenge. This is consist-
ent with a previous study (5), in which capsai-
cin pretreatment failed to reduce the broncho-
constrictor response to allergen challenge.

We are confident that the capsaicin pretreat-
ment was effective, since in a recent study
using the same procedure, a high intravenous
dose of capsaicin did not induce bronchocon-
striction in pretreated animals, but only in
controls (12). Further, this was also validated
in the present study. The sensitisation proce-
dure was effective, since there was a signifi-
cant increase in Evans Blue dye extravasation
in both the capsaicin and vehicle groups, com-
pared to non-sensitised animals.

Neonatal treatement with capsaicin in rats
has been shown, paradoxically, to enhance
bronchial reactivity in immunized animals (1),
and to influence the development of antibodies
as detected in broncho-alveolar lavage fluid
(14). Thus, capsaicin treatment could influ-
ence both the development of the acute reac-
tion as well as the immunization process. Cap-
saicin  pretreatment  does  not
microvascular permeability measured as a
wheal reaction in the skin induced by allergen
challenge in atopic patients (10, 13), in con-
trast to the flare reaction, which is reduced. In
the present study, in which capsaicin was
given after the immunization, we could not
detect any influence on microvascular perme-
ability. Therefore, we have not found any
evidence to support the involvement of tachy-
kinins in the acute increase in airway micro-
vascular permeability in response to allergen
challenge in actively sensitised guinea pigs.
However, this does not preclude their involve-
ment in more chronic responses to allergen.
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