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Effect of Topical Glucocorticoid Treatment
on Nasal Mucosal Mast Cells in Allergic Rhinitis

this reduction could be due to :
rmed in 14 asymptomatic patients

.•Weptcd Impiibliciitiim 29 Octnher 1982

Although glucocorticoids have gained wide- release induced by anti-IgE. Whether the re-

disea.ses, the mode of action of the glucocorti- was caused by a reduction of the number of

coids is not fully understood (6, 18). Topical mast cells, could not be established in that

have been shown to provide effective and safe

tieatment in allergic and vasomotor rhinitis (6,

"̂ ^̂  , . , , , , . , AIMOEINVE.STIGATION
Recently, it has been shown that topical glu-

cocorticoids reduce the immediate allergic re- Ihe objective of this study was to find out

action to nasal allergen challenge when the whether topical glucocorticoid treatment with

longer (10, 12, 20). Possible modes of action on ber or structure of nasal mucosal mast cells in

the part of the gkicocorticoid.s have been stu- asymptomatic hay fever patients.

died in asymptomatic hay fever patients (13, 14).

The glucocorticoid effect c)n histamine-induced ^ , ,^^j.,,j ^^^ AND METHODS
nasal symptoms was found to be minimal (13).

In a subsequent study, an m vitro challenge with / , . - , , ^̂ ,̂ .,

anti-IgE was performed with nasal mucosal r.xpnwuntcl d<.s,g,,

specime.is fro.-n hay fever patients (f4). Gluco- The study was designed as a double-blind .a..-

corticoid pretreatment was found to induce a domizcd study with .ia.sal biopsie.s before a.id
reductio.i of histamine content in the .nucosa. alter 1 week of t.eat.nent with eithe.- bude-
as well as a marked .eduction of the histamine sonide or placebo.
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fixation and dehydratio.i. the sjiecimens were
'̂̂ '̂"'"'' embedded in EPON and cut with an LKB

Fourteen patients (4 females and 10 males) with ultratome at a thickness ol 1 (X. Erom each
age ranging from 20 to 34 years (mean age 28.2 spec:imen 1-4 Epon blocks were obtained, and
years) were selectee!. All had a typical histo.'y of fro.n each block two sectio.is were cut. Afte."
seasonal allergic .hinitis and were skin-prick sectioning, the speci.ne.is were stained for 5
positive to either biich or g.ass pollen extracts. days with toluidine blue at pH 0.5 (0.5% tolu-

.sea.sons at least. They were asymptomatic at the tion of mast cells (2 1).
time of the trial, and no other drug was taken The staining results in a violet metach.om-
dining the trial. They were fully informed asia of mast cell granules and a very faint
about the objective and means of the trial and background staining which facilitates the iden-
gave their consent to participate in the study. tillcation of mast cells, even those containing
The study was approved by the Ethical Com- few granules. In two sections from each block,
mittee of the University of Gothenburg. all mast cells with nuclei in the plane of the

The trial was done out of sea.son, during sections we.e counted. The area of each .section
Feb.uary and March. Biopsy speci.nens were was then measu.ed with plani.netry with the
taken with a small pair of fo.ceps after local help of a digitizer (HiPad, Houston Inslrti-

cain. The specimens were taken from the lower ABC 80, Sweden). I he ntimber of mast cells

behind the front edge. After the first biopsy, the section thickness in relation to mast cell si/e,
patients received - randomly and blindly - this figure gives a valid approximation of the
either bude.sonide in a do.se of 200 b.i.d. or mast cells per unit volume of tissue,
placebo in identical freoii-p.opelled canisters.

llio''"iJlSh I-ls S I in'TidenUc^rmirr! '̂̂ ATISTICAL ANALYSIS
from the left side. Both biopsy speci.nens we.e The significance of the difference in the
handled identically. number of masl cells per mm- before and after

treatment was determined by mea.is of Stu-
dent'.s t-test. Analysis of variance was ajJiilied as

Budcionidc i - i . l - • i i i i i

a teptoducib.lity tost .n the dot.ble observatio.is
T he topical glucocorticoid u.sed was budesonide, f ro.n each specimen.
a new non-halogenated glucocorticoid with high
tc)p.ca anu-.n ammatory act.vity, simi ar to t lat ,^j-g(j[ j-^^
of fluonicoloneacetonide, but with a 4-7 limes
lower systemic activity (19). The daily dosage of The use of identical foiceps resulted in .ather
200 M-g b.i.d. was the sa.ne as that u.sed in uniform biopsy speci.Tiens with a depth of 2

(12, 13, 14) and in studies conce.ning patients the entire thickness. The mast cells were easily
with seasonal allergic rhinitis, which showed thai identiiled with the stain used, and individual
glucocorticoid was therapeutically efficacious granules were readily discerned. 1 he cells we.e
(15). iriegularly shaped anel contained relatively few

cells. The mast cells were often found in associ-
Histological technujue .̂ ĵ̂ _̂̂  ^̂ .̂ ^̂  ^,^^^ ^̂ ^̂ ,̂̂  ,̂ _̂̂  ^^^ ^^^ ,̂ pp̂ .̂ _. ^̂^

were immediately fixed in ice cold 2.5%, glut- glandular tissue. The mast cells were rather
araldehyde in O.I M cacodylate buffer. After evenly distributed in the subepithelial laye.s and
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L J before treatment

CU after treatment

Budesonide Placebo

excecdint^ly ra.'e u'ithin the epithelium In the sig.iif.cant structural changes could be ase'er-
c-ntire material studied, only two single mast taiiied following glucocorticoid treat.nent.
cells we.e fou.id within the epitheliui.i. C:ell quantities a.e often expressed as number

In the light .nicoscope. .io qualitative of cells per high power visual field (8). Stich
changes of the tnast cells in terms of size, shape, values are not compaiahle between studies, as
and nu.Tiber of granules we.e obseived. The they a.e dependent on whe.e the visual fields
gianules we.e confined to the cells in the tissues a.-e placed in the sections. Hence, they are of
from the treated as well as the non-treated doubtful significance if the cells are unevenly
patie.its. No signs of .nast cell deg.anulation disttibuted. In the specimens in the piese.it
we.e found. study the .nast cells were p.-actically absent f.o.n

Th epith
from each biopsy specimen. The repre)ducibilit)' distributed in the subepithelial laye.s. The cells

analysis of variance. The .nean number of mast a. ea in order to facilitate the eomparison with
cells lay between 15-20/.II.TI'-' (Fig. 1), a.id the other studies.
va.iance between pairs 1,44 (S-) indicated a 1.1 a .series of studies dealing with the possible
high accuiacy of the cot.nting proceduie. The effects and mechanisms of actio.i of topical
results a. e shown in Fig. 1. The glucocorticoid glucocorticoid treat.ne.it in allergic rhinitis we

:t had not affected the
rells. eflec

e pr .isly been able inhibitc
the nasal immediate type allergic

DISCUSSION
lasal mucosa, a blockage of induced histamin
•elease, and a tninimal effect of histamine
nduced nasal symptoms (12, 13. 14). llie.s
effects could be demonstrated in symptom-fVe

Topical glucocorticoids have becoine an est
lished therapy in hay fever. Topical gkicoco

atrophy; consequently, several studies have been period with 400 (ig hudesonidc; nasalb

and after treat.nent for va.ious lengths of time the lamina propria of the intestinal(4, separa
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spccilie piopeit ies , foi instance the\ ate inoie eells this calls fo. election niie.oseopv Such

and staining teehn.que (21) 1 he\ prolile.ate .n

eonnection wit i nc;mato e in ections (Nippo ^f K N O W I LDGt MI N I S
stuinirutus (irasitunsts) and migiate into the epi
thclium u h e . c the) dischaigc the., gra.iules ''̂ *̂  uuhoi wishes to cxptcss his smccic th inks to Piofcssoi

(1, r>). Nen.atode .nfcct.ons a.e also aceo... ) "-nn.u 1 mibuk loi bclp u.tb ihc b,siolog,< ,1 p,o(tfl,,Ks

pan.cd b\ h.gh levels of plasma IgL a.id the ,1" '̂["ni Jj'llf,' 'rT,Tt'' ' ',ir' 'rM " ' 7 ' ' " ' t ' ' " ' ' ' "
mucosal mast cells seem to be . .noKcd in the i i',',s stud! uis' s'uppoucd l>rgMm's"l,'on',"th'! \u.d,sh

Si.r.ilar cells have been obse.ved i.. human gut " ' • " " ' " ' " ' ' ' " " ' ^ "

muccjsa (16, 17). It is not known bowesei

whethe. the mucosal mast cells exist as a specific R I pp RJ M( I S

eell type in species other than rats and in dif-

ferent mucosal membranes. Whether mucosal ' ' '''1"^^'^"^^ J^^_"u^gui mu<os,i ,n is, cell Monog, \\k,

brane distribution are impo.tant quest.o.is .e- studied In light llllcl,)scop^ l ib linc_si 40 ),l-,(,l

It has beet! suggested that mucos.il mast eells !,',V,i's'c"."'i',oir'.ml mliclVilionTl'us' R'!m'''lc'n'fi'
.11 the no.se, as well as basophils in alle.g.e s,'.ppl'VTl'"-'lV"Vis'i''"'''''''^''''''"'' ' ' " ' ^ ' '

rhinitis, migrate to and through the epitheliu.Ti 4. Klemi, (. p Vuolnncui '̂  Puiukki ii ihcc_iiccioi
and that the nuniher of these cells within the intranasal bedomc th ,vu,c cUpicpumu, nu the cus i

epithelial lining and on the surface of the _ " i X r H'^ir"''Ti/c\i!uamc'uuMunciu.n ..n ,i,̂
.l.ucosal n.e .nb.ane icfiects the activity of the ' ,,,',s'i'tclls liml c tll'VriK)!7u'''l9H'('r''"' ' ' ' ' ' ' ' ' ' ' ' '

ptesent stiidv we.e as>.npto.natie the f.i.dmg _ imsihm, md ihmitis B.ll.cc tmd.ll t oiul.m I9S()

ception. „ Mygind. \ . . Viner. A. S. ctjackman. N.: I lisioloKy of

vshcn svmptoms vveie piesent In the present simc chpiopionuc \ci i otohungol (Siockb)S5 117-

It can be concluded that the inhibitory effect on piopiomtc msil spi iv on subjcctuc md objccinc fmcf

might be due to a icduction of the histamine- tcsimRmmm Mlcgv 37 \>')~\\-\ \'W>

the dcnsitv of gianulc's in'the'masl'cell's T ight " '''P'^""; ^ \ ^ ^ " ' ' ' • - " • ' '̂  ^ Budcsonidc ^ ,nd̂  nas.l

mie.oscop) methods aie inadequate fo. a studv Z,r.Vlc' ' ,sc '"\ ' l lur57",9i-wr 1982
of the finer structural alteration of the mast
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