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Effect of Topical Glucocorticoid Treatment
on Nasal Mucosal Mast Cells in Allergic Rhinitis
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Glucocorticoids were previously considered not (o affect the immediate allergic reaction

However,

a nasal allergen challenge, an inhibitory effect on the nasal symptoms induced

at the challenge has been shown to oceur in patients treaed with a recently developed

glucocorticoid, budesonide, for 1 week

jor to the challenge. This treatment was also

found to reduce tissue histamine levels in the nasal mucosa. Mast cells in the mucosa were

therefore studied with a view t finding out whether this reducti

1 could be due 10

reduction of mast cells. A double-blind study was performed in 14 asymptomatic patients

asal biopsi

placebo. “The number of mast cells was counted in two

were made before and after 1 week's treatment with

her budesonide or

:pon sections after the specimens

had undergone specific staining with toluidine blue. No quantitative or qualitative morpho-

logical chianges in th
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Although glucocorticoids have gained wide-
spread use in the treatment of allergic airway
diseases, the mode of action of the glucocorti-
coids is not fully understood (6, 18). Topical
glucocorticoids with minimal systemic activity
have been shown to provide cffective and safe
treatment in allergic and vasomotor rhinitis (6,

7

Recently. it has been shown that topical glu-
cocorticoids reduce the immediate allergic re-
action to nasal allergen challenge when the
pretreatment has been extended to 1 week or
longer (10, 12, 20). Possible modes of action on
the part of the glucocorticoids have been stu-
died in asymptomatic hay fever pa
‘The glucocorticoid effect on histar
nasal symptoms was found to be minimal (13).
In a subsequent study, an in vitro challenge with
anti-IgE. was performed with nasal mucosal
specimens from hay fever patients (14). Gluco-
corticoid pretreatment was found to induce a
reduction of histamine content in the mucosa,
as well as a marked reduction of the histamine

release induced by anti-IgE. Whether the re-
duction of the histamine content in the mucosa
was caused by a reduction of the number of
 cells, could not be established in that

ma
study.

AIM OF INVESTIGATION

The objective of this study to find out
whether topical glucocorticoid treatment with
budesonide induced any alteration in the num-
ber or structure of nasal mucosal mast cells in

asymptomatic hay fever patients.

MATERIAL AND METHODS

Experimental design

“The study was designed as a double-blind ran-
domized study with nasal biopsies before and
after | week of treatment with cither bude-
sonide or placebo,
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Patients

Fourteen patients (4 females and 10 males) with
age ranging from 20 (0 34 years (mean age 28.2
years) were selected. All had a typical history of
scasonal allergic rhinitis and were skin-prick
positive 1o cither birch or grass pollen extracts.
Symptams had been present for the last three
seasons at least. They were asymptomatic at the
and 1o other drug was taken

time of the trial,
during the trial. They were fully informed
about the objective and means of the trial and
gave their consent to participate in the study.
The study was approved by the Ethical Com-

mittee of the University of Gothenburg.

“The trial was done out of scason, during
February and March. Biopsy specimens were
taken with a small pair of forceps after local
ancsthesia with a cotton sponge soaked in tetra-
ain. The specimens were taken from the lower
edge of the right inferior turbinate about I cm
hehind the front edge. After the first biopsy, the
patients received — randomly and blindly —
id. or

cither budesonide in a dose of 200
placebo in identical freon-propelled canisters.

Ihe last dose was given 2 h prior to the second
biopsy, which was taken in an identical manner
from the left side. Both biopsy specimens were
handled identically.

Budesonide

id used was budesonide,

The topical ghicocorti
4 new non-halogenated ghicocorticoid with high
topical anti-inflammatory activity, similar to that
of fluonicoloneacetonide, but with a 4-7 times
lower systemic activity (19). The daily dosage of
200 pg bid. was the same as that used in
previous studies of glucocorticoid mechanisms
(12, 13, 14) and in studies concerning patients
with seasonal allergic rhinitis, which showed that

glucocorticoid was  therapeutically - efficacious

(15).

Histological technique

After the biopsies were taken, the specimens
were immediately fixed in ice cold 25% glut-
araldehyde in 0.1 m cacodylate buffer. After

fixation and dehydration, the specimens were
cmbedded in EPON LKB
ultratome at a thickness of 1 w. From cach
specimen 1—4 Epon blocks were obtained, and

and cut with an

from each block two sections were cut. After

sectioning, the specimens were stained for
days with toluidine blue at pH 0.5 (0.5% tolu-
idine blue in 0.5 m HC for specific visualisa-
tion of mast cells (21).

The staining results
asia of mast cell granules and a very faint
background staining which facilitates the iden-
tification of mast cells, even those containing

in a violet metachrom-

few granules. In two sections from cach block.
all mast cells with nuclei in the plane of the
sections were counted. The area of each section
was then measured with planimetry with the
help of a digitizer (HiPad, Houston Instru-
ments) served by a microcomputer (Luxor
ABC 80, Sweden). The number of mast cells
per mm? was then estimated. Due to the small
section thickness in relation to mast cell size,
this valid approximation of the

mast cells per unit volume of tissue.

STATISTICAL ANALYSIS

The significance of the difference in the
number of mast cells per mm? before and after
treatment was determined by means of Stu-
Analy applied as
bility test in the double observations

of variance was

dent’s t-test
a reprodu
from cach specimen.

RESULTS

The use of identical forceps resulted in rather
uniform biopsy specimens with a depth of 2
mm from the epithelium, comprising almost
the entire thickness. The mast cells were easily
identified with the stain used, and individual
granules were readily discerned. The cells were
irregularly shaped and contained relatively few
granules compared with connective tissue mast
cells. The mast cells were often found in associ-
ation with blood vessels but did not appear 1
structural relation to mucous

have any specif
glandular tissue. The mast cells were rather
evenly distributed in the subepithelial layers and
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Fig. 1. Number of mast cells per mm? of section area £ SEM. The changes are ot statistically significant

exceedingly rare within the epithelium. In the
entire material studied, only two single mast
cells were found within the epithelium,

In the light microscope, no  qualitative
changes of the mast cells in terms of size, shape.
and number of granules were observed. The

granules were confined to the cells in the tissues

from the treated as well as the non-treated
patients. No signs of mast cell degranulation
were found.

The mast cells were counted in two sections
from cach biopsy specimen. The reproducibility
of the counting procedure was tested by an

analysis of variance. The mean number of mast
cells lay between 15-20/mm?* g. 1), and the
variance between pairs 1,44 (S?) indicated a
high accuracy of the counting procedure. The
vesults are shown in Fig. 1. The glucocorticoid
treatment had not affected the number of mast
cells.

DISCUSSION

Topical glucocorticoids have become an estab-
lished therapy in hay fever. Topical glucocorti-
coid treatment on the skin may induce dermal
atrophy; consequently, several studies have been
made in order to detect similar effects on the
nasal mucosa by examining nasal biopsies before
and after treatment for various lengths of time
(4, 9). In these studies of perennial rhinitis, no

significant. structural changes could be ascer-
tined following glucocorticoid treatment.

Cell quantities are often expressed as number
of cells per high power visual field (8). Such
values are not comparable between studies, as
they are dependent on where the visual fields
are placed in the sections. Hence, they are of
doubtful significance if the cells are unevenly
distributed. In the specimens in the present
study the mast cells were practically absent from
the epithelium, but they were rather uniformly
distributed in the subepithelial layers. The cells
in the present study were expressed per unit
area in order to facilitate the comparison with
other studies.

In a series of studies dealing with the possible
effects and mechanisms of action of topical
glucocorticoid treatment in allergic rhinids we
have previously been able to show an inhibitory
effect on the nasal immediate type allergic re-
action, a reduction of histamine content in the
nasal mucosa, a blockage of induced histamine
release, and a minimal effect of histamine-
induced nasal symptoms (12, 13, 14). These
eftects could be demonstrated in symptom-free
hay fever patients after a I-week treatment
period with 400 pg budesonide nasally.

With regard to m
interesting that mucosal mast cells situated in
the lamina propria of the intestinal mucosa in
rodents constitute a separate cell line with

ast cells in the mucosa, it is
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re more

specific properties; for instance, they
difficult to visualize, requiring specific fixation
and staining technique (21). They proliferate in
connection with nematode infections (Nippo-
strangulus brasiliensis) and migrate into the epi-
thelium, where they discharge their granules

5). Nematode infections are also a
panied by high levels of plasma Igk. and the
t cells seem 10 be involved in the

com-

mucosal mas

immunologi

I barrier mecha of the gut.
Similar cells have been observed in human gut
mucosa (16, 17). It is howeve
whether the mucosal mast cells exist as a specific
cell type in species other than rats and in dif-
ferent mucosal membranes. Whether mucosal
mast cells also constitute a separate cell-line in
humans and the nature of their mucous mem-

not known,

ne distribution are important questions re-
quiring further studics.

It has been suggested that mucosal mast cclls
in the nose, as well as basophils in - allergic
rhinitis, migrate to and through the epithelium
and that the number of these cells within the
cpithelial lining and on the surface of the
mucosal membrane reflects the activity of the
allergic discase (2, 3). Since the patients in the
et study were asymptomatic, the finding
within the
this con-

br

of a mere two single mast cells
sponds well - with

epithelium  corr
ception.
“Topical corticosteroid treatment has
shown to reduce the number of mediator cells
on and in the surface of the nasal mucosa (11)
when sympmxm were present. In the present
study, dealing with symptom-free patients, no
mast 1('“ changes could be observed. From this
it can be concluded that the inhibitory effect on
the immediate allergic reaction, and the re-
duction of histamine in the nasal mucosa found
previously in symptom-frec patients (12, 14),
were not due to a reduction of the number of
mast cells. The reduction of histamine content
might be due to a reduction of the histamine
storing capacity of the cells. However, there
were no signs of degranulation or reduction of
the density of granules in the mast cell
microscopy methods are inadequate for
of the finer structural alteration of the m:

also been

cell; this calls for clectron microscopy. Such
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