
ABSTRACT
Objective: the aim is to determine immunopathological modi-

fications in rectal mucosa from rabbits after local challenge in
ovalbumin (OVA) sensitized animals previously treated with mon-
telukast.

Material and methods: experimental design: thirty two
rabbits divided into four groups: G1: normal; G2: subcutaneously
OVA sensitized; G3: sensitized, locally OVA challenged and sam-
pled 4 hours after challenge; and G4: sensitized, locally OVA
challenged and treated 4 hours before challenge with montelukast
(0.15 mg/kg). Specific anti-OVA IgE levels were evaluated by pas-
sive cutaneous anaphylaxis test (PCA). In each group 200 high
microscopical power fields (HPF) were counted. Results were ex-
pressed as arithmetic mean and SE. Anti -CD4, CD5, µ chain
monoclonal antibodies were used. Avidin biotin horseradish per-
oxidase system was used.

Results: CD 4: G1: 8.3 ± 0.06; G2: 13.4 ± 0.08, G3: 8.25
± 0.06, G4: 11.8 ± 0.02. CD 5: G1: 7.3 ± 0.05; G2: 9.4 ±
0.05, G3: 11.3 ± 0.06, G4: 8.1 ± 0.06. µ chain: G1: 10.4 ±
0.06; G2: 3.8 ± 0.02, G3: 6.0 ± 0.10, G4: 2.2 ± 0.10. In all
cases, experimental groups (G3 vs. G4) presented statistical signif-
icant differences (p < 0.05). CD4+, CD5+ cells and µ chain+ de-
crease in experimental group (G4), probably due to lymphocyte
migration inhibition to challenged mucosa. µ chain+ cell decrease
could be based on B cell activation and expression of different sur-
face immunoglobulins. Cells expressing µ chain decreased in G2
and G3 likely due to activation of B cells and subsequent expres-
sion of other immunoglobulin chains in cell surface.

Conclusions: we conclude that obtained data are important
to elucidate immunopathology of local anaphylactic reaction in
rectal mucosa from systemic sensitized animals after treatment
with montelukast.

Key words: Immunpathology. Rectal mucosa. Rabbit. Food al-
lergy. Montelukast.

INTRODUCTION

Montelukast is a cysteinyl-leukotriene receptor antag-
onist (CysLT) which actively and selectively blocks the
leukotriene D4 (LTD4) receptor, which has shown an in-
hibition of allergy response in different animal and hu-
man models (1-6).

It has been established that leukotrienes participate in
the allergic inflammatory phenomena induced by food al-
lergy, which is described as an anomalous immune re-
sponse developed in previously sensitized individuals,
when incorporating through the digestive tract substances
that contain the allergen to which they are sensitized (7-
9).

Food allergy is a common widespread pathology with
an increasing prevalence (10). Very few drugs have been
shown to be effective in treating or preventing clinical
symptoms of food allergy. Allergens may be normal com-
pounds of nutrients, additives and transgenic variety of
natural products. The way of cooking may not only in-
crease or decrease the antigenic properties of food but
also modify molecular structures, inducing cross-reac-
tions (11).

Among the most studied foods capable of producing
allergy are: cow milk, chicken egg, wheat, tomato,
chocolate, peanut, kiwifruit, fish, oysters and shellfish
(12-14).

In the digestive tract, food antigens may be incorporat-
ed through an appropriate penetration of molecules and
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may induce a tolerance response (10). Moreover, they
may enter in an inappropriate form (altered mucosal bar-
rier), which induces sensitization and high levels of spe-
cific IgE, which binds mast-cells and basophils (15-17).

The ingestion of food antigen in sensitized individual
triggers the development of an acute local anaphylactic
inflammatory reaction (18). This reaction induces quali-
tative modifications of the mucosa and quantitative
changes in lymphatic cells populations (19).

The potential for animal models to mimic the human
disease process makes them an attractive tool for deter-
mining disease mechanisms, predicting disease triggers,
and testing treatment regimens. With this in mind, animal
models of food allergy have been receiving increasing at-
tention as research tools to answer some of the difficult
questions regarding food-allergy disease (20).

The rabbit constitutes a very useful biological model for
studying food allergy. It is a lagomorph that has an impor-
tant genetic preservation with human genome (21). It gen-
erates high levels of IgE after subcutaneous sensitization
(22-24). Moreover, a high amount of potentially antigenic
food macromolecules reach distal sectors of the large intes-
tine because of the physiologic process of cecotrophy (25).

The rectum belongs to the common immune mucosal
system (CIMS), which determines that the sensitization
processes and post challenge with food antigens produce
histopathological and immunological modifications,
which may be evaluated in the rectal mucosa (26,27).

The aim of the present work is to establish quantitative
modifications in distribution of CD4, CD5, µ chain posi-
tive cells, mast-cells and eosinophils, which take part in
the immune response at rectal mucosa, in a model of mu-
cosal immunity and food allergy in animals treated with
montelukast. Our hypothesis is that the blocking of cys-
teinyl-leukotrienes receptor produces an inhibition over
pro inflammatory mediators that intervene in phenomena
of IgE-mediated allergic inflammation in rabbit rectum.

Diagnosis and treatment of food allergy offers many
complications. Furthermore, treatment is mainly design
to stop symptoms instead of prevention of potential reac-
tions. The knowledge of potential effects of AL at aller-
gic inflammation phenomena in rectal mucosa let us ob-
tain a useful tool in order to treat food allergy.

MATERIALS AND METHODS

Thirty two adult New Zealand rabbits were divided in
4 groups:

—Group 1: (n = 8) normal control.
—Group 2: (n = 8) ovalbumin (OVA) sensitized sub-

cutaneously (SC).
—Group 3: (n = 8) OVA sensitized SC and OVA rectal

challenged.
—Group 4: (n = 8) OVA sensitized SC and OVA rectal

challenged previously treated (4 hours before challenge)
with montelakust (0.15 mg/kilogram) in a single dose.

As we described in previous works, rabbits from group
2 and 3 were twice subcutaneously sensitized with 70 µg
OVA in 30 mg ALUM/ml (aluminium hydroxide). An in-
terval of 15 days among sensitizations is developed. Af-
ter 15 days post sensitization, rabbits were 24 hours fas-
ten and G3 and G4 animals were rectal challenged with
50 mg OVA in 5 ml of PBS.

Animals were sacrificed with sulfuric ether 4 hours af-
ter challenged, according to considerations of Ethical
Committee of Rosario School of Medicine. Samples from
rectum were obtained from all groups.

Material for immunohistochemistry were snap frozen in
liquid nitrogen with OCT protector and stored at -20 °C and
cut at 8 micrometers.

Samples for histology were paraffin embedded and cut
at 6 micrometers

The following monoclonal antibodies were used:
—Mouse anti-rabbit CD5 (KEN-5, BALB/c IgG 1,

BIOSOURCE, Camarillo, California, U.S.A.), for mature
total T cell identification and B cell subset (28).

—Mouse anti-rabbit CD4 (KEN-4, BALB/c IgG 2 a,
BIOSOURCE, Camarillo, California, U.S.A) for CD4+ T
cells identification (28).

—Mouse anti-rabbit immunoglobulin M (cadena µ,
NRBM BALB/c IgG1, BIOSOURCE, Camarillo, Cali-
fornia, U.S.A.) B cell marker (28).

—Botin-streptavidin system (Serotec Ltd. Oxford,
UK) was used for detection of marked cells and AEC as
chromogen.

—Frozen samples were fixed in cold acetone for 10
minutes and then incubates 60 minutes at 37 °C with
monoclonal antibodies.

—Chromotope II technique was employed to detection
of eosinophils and Alcian blue pH < 1 was used for mast-
cells in rectum.

—Positive cells were analyzed in 200 high power
fields in each group and expressed as cell mean per mi-
croscopical field. Results were statistical analyzed.

—Specific anti-OVA IgE titres were evaluated by pas-
sive cutaneous anaphylaxis PCA (29,30).

RESULTS

Specific anti-OVA-IgE levels were evaluated by posi-
tive passive cutaneous anaphylaxis test (PCA) positive at
160 fold dilutions in sensitized groups (G2, G3, G4).

Histology of samples showed patchy mucosal edema,
lymphangiectasia and eosinophil infiltration in the exper-
imental OVA sensitized and challenged groups (G3 and
G4). Eosinophils were spread on the mucosa underlying
the epithelium.

There were no visualized histopathological modifica-
tions in the control group (G1) and the sensitized and un-
challenged group (G2).

CD4 (Fig. 1) and CD5 positive cells (Fig. 2) predomi-
nate in the lamina propria of the rectum of both control
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and experimental groups. It can be observed significant
differences between group treated with montelukast (G4)
and no-treated animals control (Table I).

CD4, CD5 and µ chain + cells presented a decrease in
the group treated with montelukast, compared with ani-
mals challenged without treatment (Fig. 3).

Mast cells were increased in sensitized group showing
a subsequent decrease after challenge.

DISCUSSION

Ovalbumin is a soluble antigen which, when subcuta-
neously administered, induces sensitization that elicits
specific IgE antibodies. Challenge with OVA in sensi-
tized individuals produces an anaphylactic allergic re-
sponse in the digestive tract.

In our study, we demonstrated allergic inflammation in
rectal mucosa from rabbits that were subcutaneously sen-
sitized and locally challenged with OVA (G3 and G4).

We observed eosinophil infiltration, vascular conges-
tion and lymphangiectasia. Such signs become appar-
ent 4 hours after OVA challenge.

Previous treatment with montelukast at fixed dose pro-
duced modifications in the studied immune cell popula-
tions with a decrease in the number of CD4 and CD5
cells in the group treated with montelukast against the
group challenged without treatment. Montelukast showed
to inhibit CD4 and CD5 infiltration after challenge.

The statistically significant decrease found in both
cells populations could be related to an inhibition in the
lymphocyte migration post challenge. In different animal
and human models of acute and chronic intestinal inflam-
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Fig. 1. CD4 positive cells in the rectal mucosa adjacent to the bottom
of crypts. Sensitized and challenged rabbits. Observe the nucleus lack
of staining. x 400. Group 3.

Fig. 2. CD5 positive cells in the rectal mucosa from sensitized and treated
rabbits with montelukast. x 100. Group 4.

Fig. 3. Deep area of the rectal mucosa in which μ chain positive cells
are observed. Sensitized and challenged rabbits. x 400. Group 3.

Table I. Cell populations in rectal mucosa from normal rabbits, ova sensitized rabbits and sensitized and locally
challenged rabbits (positive cells per high power field arithmetic mean and SE)

Markers G1: control G2: sensitized G3: sensitized and challenged G4: sensitized and challenged,
n = 200 n = 200 n = 200 treated with montelukast

n = 200

CD 4 8.3 ± 0.06 13.4 ± 0.08 16.4 ± 0.06 11.8 ± 0.02*

CD 5 7.3 ± 0.05 9.4 ± 0.05 11.3 ± 0.06 8.1 ± 0.06*

μ chain 10.4 ± 0.06 3.8 ± 0.02 6.0 ± 0.10 2.2 ± 0.10*

Mast cells 8.7 ± 3.0 17.6 ±5.0 6.0 ± 1.8 7.2 ± 2.7**

Eosinophils 0.08 ± 027 0.25 ± 0.43 1.25 ± 0.44# 1.33 ± 0.47#

*Different from sensitized and challenged animals without treatment group (G3) p < 0.05. **Different from G2 (p < 0.001); #Different from G1 and G2 (p < 0.05).
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mation, CD4 monoclonal antibody that is expressed on
lymphocyte subpopulation of auxiliary LT and anti CD5
(recognizes total LT in rabbits) were increased as a result
of an inflammatory infiltration (31).

As seen in table I, µ chain positive cells showed a sig-
nificant decrease after sensitization, and the decrease is
still present after challenged. This fact could be based on
the expression of different surface chains, other than IgM
due to the B cells activation.

Other possibility would be that of migration of B cells
to other tissues.

These obtained data in rectal mucosa from the group
treated with anitluekotrienes would be related to the inhi-
bition of allergic inflammation in its effector side of the
immune response.

Different authors describe inhibition of the eosinophils
infiltration after the use of montelukast in different ani-
mal and human models, mainly in the respiratory system
(3,4). The absence of statistically significant differences
in the quantity of eosinophils observed among the groups
studied is probably due to different characteristics of rec-
tal mucosa model as compared to bronchial mucosa
(32,33).

Mast cells showed a significant increase in sensi-
tized rabbits (G2). The decrease in number of observed
mast cells after challenge is due, as we previously de-
termined, by a phenomena of degranulation induced by
the contact with specific antigen. That mast cell loses
of granules determines a decrease possibility to be ob-
served (34,35).

We conclude that treatment with montelukast in our
model induced different modifications in studied cell
populations in experimental groups, mainly based on in-
hibition of eosinophil infiltration and mast cell degranu-
lation.

These described modifications let us establish a useful
role of AL as preventive drug to treat already diagnosed
food allergy under determined conditions. Even though
this data is referred to an animal model, further studies
are required for human food allergy.

However, the participation of different intercellular
mediators such as interleukins, cytokines and
chemokines should be analyzed in future experimental
works in order to advance in the comprehension of the al-
lergic inflammatory mechanisms and its inhibition.
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