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ABSTRACT

Objective: It is known that mast cells play an
important role in pathogenesis of allergic rhinitis. In this
study, we investigated the distribution of mast cells in the
nasal mucosa of patients with seasonal allergic rhinitis
during the pollen-season.

Methods: This study was carried out at the Faculty of
Medicine, Dicle University, Turkey, during the
grass-pollen season between, March and July in 2002.
Twenty patients with seasonal allergic rhinitis (12
females and 8 males) and 20 healthy (10 females and 10
males) non-allergic controls were examined for the
distribution and abundance of mast cells in nasal
biopsies. Biopsies were performed in all patients and
controls, once during natural provocation in the spring
and were taken from the lower edge of the inferior
turbinate using a forceps. The samples of nasal mucosa

were fixed in 10% neutral buffered formaline, stained
with 0.5% aqueous toluidine blue and hematoxylin and
eosin were examined under a light microscope.

Results: Mast cells were observed in the nasal mucosa
obtained from 12 patients (60%) and 5 patients (25%)
controls cases (p=0.025). It was found out that
intrapitelial mast cells are present in nasal mucosa
samples of patients with SAR (seasonal allergic rhinitis)
but not in the epithelium of non-allergic controls.

Conclusion: The number of submucosal mast cells has
considerably increased in the nasal mucosa samples of
patients with SAR. Besides this, these cells are
determined in great amounts in non-allergic individuals.
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Metachromatic cells in atopic patients, namely,
mast cells and basophils are present in nasal
secretions, nasal mucosa, sputum and bronchial
lavage. The structural morphology of human mast
cells has been studied extensively and well
documented.! The changes in mast cell numbers
during allergen provocation have not been
conclusive. Wihl and Mygind? found no significant
change after allergen challenge. However, Pipkorn
and Enerbick® reported a decrease in the number of
mast cells in epithelium and lamina propria. Borres
reported  the temporary  redistribution  of
metachromatic cells towards the mucosal surface
after allergen challenge* We investigated the

distribution of mast cells in the nasal mucosa of
patients with seasonal allergic rhinitis (SAR) during
the pollen-season.

Methods. Study design. The study was
performed with the subjects’ informed consent.
Biopsy specimens of nasal mucosa were taken
during the grass-pollen season between March and
July in 2002. These biopsies were compared with
those of controls. Twenty patients with allergic
rhinitis (12 females and 8 males) ranging in age
from 18-34-years (mean, 23.4 + 4.7) were examined
for the distribution and abundance of mast cells in
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Figure 1 - Mast cells around the glands and in the stroma of nasal
mucosa (Toluidin blue, original magnification x 200).

nasal biopsies. At the time of study, all the patients
were symptomatic. Diagnosis of allergic rhinitis was
made on the basis of a typical history of seasonal
allergic rhinitis, eosinophilia in nasal smears and
positive skin-prick tests to grass-pollen allergens.
According to criteria reported in the position paper
of European Academy of Allergy and Clinical
Immunology (EAACI)® the results of skin-prick
tests were scored as follows: O=negative, + = less or
equal to one quarter of histamine, ++ = from one
quarter to one half of histamine, +++ = from one
half to equal to histamine, ++++ = larger than
histamine control. Patients who had a background of
perennial allergy, had previously received
immunotherapy, acute respiratory tract infection, or
had taken topical or oral medication within one
month were excluded from the study. The biopsies
were performed in all patients with isolated
grass-pollen allergy and controls, once during
natural provocation in the spring. Twenty control
subjects had no background of allergy, and had
negative skin prick tests to a panel of common
aeroallergens. The biopsies of nasal mucosa were
taken from the lower edge of the inferior turbinate,
2 cm posterior to the anterior edge using a forceps
with a cup diameter of 2-5 mm. Local anesthesia
was obtained by placing a cotton-wool carrier with
50-100 mg lidocaine and 3 drops of adrenaline
(1:1000) wunder the inferior turbinate without
touching the place where the biopsy would be taken.

Histopathologic analysis. The samples of nasal
mucosa were fixed in 10% neutral buffered
formaline for 24-hours. Each sample was then
embedded in paraffin block by a standard method
and cut with microtome of a section thickness of 4
um. The samples were stained with 0.5% aqueous
toluidine blue and hematoxylin and eosin were
examined under a light microscope.

Statistical analysis. Statistical analysis was
evaluated by statistical package for social sciences
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Figure 2 - Mast cells in the epithelial layer and the lamina propria of

nasal mucosa are shown (Toluidin blue,
magnification x 200).

original

7.5 computer program. Categoric variables were
compared with x2 test. Statistically p<0.05 was
accepted significantly. Data were demonstrated by
the means + SD.

Results. Nasal mast cells were present in 12
patients with SAR and in 5 controls. In patients with
SAR the presence of mast cells in the submucosal
layer 12 patients (60%) was more than in normal
subjects 5 patients (25%) (x2 =5.013, p=0.025).
Thinned basal membrane, infiltration of
mononuclear cells and polymorphonuclear cells in
the stroma, the increase of capillary vessels and
edema were observed in the samples of the nasal
mucosa of patients’ group. The patients with SAR
showed an increase in the numbers of mast cells in
the lamina propria (mean, 8.8/ mm?) during the
season (Figure 1). The mean number of mast cells in
the lamina propria was 3.5 in the 5 controls.
However, intraepithelial mast cells were observed in
only 3 of these 12 patients with SAR (Figure 2).
During natural provocation, almost all the mast cells
in the epithelium and half of those in the lamina
propria were degranulated. The mast cells are
present in the lamina propria but not in the
epithelium of non-allergic controls.

Discussion. The mast cells play an important
role in allergic rhinitis. Symptoms of allergic
rhinitis are accompanied by infiltration of
inflammatory cells, predominantly eosinophils and
metachromatic cells (basophils and mast cells) in
the nasal mucosa. The allergic reaction of the
mucosa is induced by an interaction between
allergen and immunoglobin (Ig) E antibodies on the
surface of the mast cell. Most of the studies
performed on the role of metachromatically staining
cells in the nasal mucosa have been performed in
nasal smears or scraping material.® Few quantitative
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studies have been carried out in biopsies of nasal
mucosa. In the present study, we used the method of
punch biopsy. The studies on mast cells have
employed a variety of different tissue fixatives and
staining methods, which make it difficult to
compare the results reported by different authors.
The common method in recent literatures is
toluidine blue staining (pH 0.5) after fixation with
10% formaldehyde. In our study, we used the same
method. The mast cell degranulation is important in
the pathogenesis of allergic rhinitis. The results of
the available quantitative studies on the mast cells in
the nasal mucosa differ widely, ranging from an
overall decrease via redistribution to an overall
increase after allergen exposure.”® These differences
could be due to the use of different staining
techniques, which do not always guarantee that all
mast cells, including the degranulated ones, are
counted. It is conceivable that some of the literature
cited refers to different stages of an ongoing
process. To study changes in the number of
degranulation of mast cells, we investigated these
cells in the epithelium and lamina propria of the
nasal mucosa of the lower inferior turbinate in
patients with isolated grass-pollen allergy and
normal controls during natural provocation. More
studies have been carried out on mast cells in
allergic nasal mucosa and on the numerical changes,
shown by mast cells in epithelium and lamina
propria during (natural) allergen provocation. The
changes in mast cells numbers during allergen
provocation have not been conclusive. Okuda et al’
found an increased number of mast cells in the
epithelium of the allergic patients but not in the
lamina propria. Wihl and Mygind? did not find any
change after allergen challenge at all. Other authors
reported no changes in the total number of mast
cells in patients with allergic rhinitis'®!! Pipcorn et
al? reported a decrease in the number of mast cells
in epithelium and lamina propria. A temporary
redistribution of metachromatic cells towards the
mucosal surface after allergen challenge was
reported.* Some comparative studies revealed that
the numbers of nasal mucosal mast cells increased
during natural provocation.”'3* Gomez et al's
demonstrated a small increase of nasal mucosal
mast cells during provocation after use of nasal
corticosteroid spray. This suggests that the use of
nasal corticosteroids has led to an underestimation
of the increase of mast cells found in the natural
provocation study. In Drake-Lee’s et al'' the number
of mast cells in the inferior turbinate from patients
with perennial allergy due to house dust mite was
compared with that from normal controls, and no
statistical differences were found. The lack of
increase in mast cell numbers was attributed to
degranulation since numbers have been shown
increased in perennial allergy when sections are
examined ultrastructurally." In this study, we found

that the number of mast cells in the lamina propria
increased during seasonal grass pollen-induced
allergic rhinitis. This is on agreement with the
finding of Lozewicz et al* who, although they did
not indicate results concerning epithelium and
lamina propria separately, found an increase during
natural provocation. However, in this study,
intraepithelial mast cells were seen in only 3
patients. The present results show that mast cells are
exist in the lamina propria but not in the epithelium
of non-allergic controls. This finding is in
agreement with results obtained by other authors.®'4
Specific IT (immunotherapy) reduces mucosal
eosinophilia and numbers of metachromatic cells in
the epithelium. IT has been successfully used in the
treatment of allergic rhinitis for years. Several
mechanisms have been postulated for the clinical
efficacy of IT.5'® Cengizlier et al'¢ also reported that
the reduction in the number of metachromatic cells
could be at least partially responsible for the clinical
efficacy of IT in children with perennial allergic
rhinitis. Nasal cytologic  examination for
inflammatory cellular infiltrates of eosinophils and
basophilic metachromatic cells in allergic rhinitis
not only establishes the diagnosis of allergic rhinitis
but also useful in the follow up of patients with this
condition.”” Finally, although intraepithelial mast
cells were observed in nasal mucosa samples of
patients with SAR, this can also be determined in
non-allergic individuals.
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