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The Effects of Topical Intranasal Mometasone Furoate
on Nasal Septal Tissues: An Experimental Study
Topikal İntranazal Mometasone Furoatın Nazal Septal Dokular

Üzerine Etkileri: Deneysel Çalışma
*Israfil ORHAN, MD, **Erol KELEŞ, MD, ***Nusret AKPOLAT, MD, **Turgut KARLIDAĞ, MD,

**Hayrettin Cengiz ALPAY, MD, **İrfan KAYGUSUZ, MD, **Şinasi YALÇIN, MD

* Bingöl Goverment Hospital, Department of Otorhinolaryngology, Bingöl
** Fırat University Medical Faculty, Department of Otorhinolaryngology, Elazığ

*** Fırat University Medical Faculty, Department of Pathology, Elazığ

ABSTRACT

Objective: This study analyzed the effects of topical mometasone furoate, which is a synthetic glucocorticoid, on rabbit nasal septal tissues in relation to
the mode of administration.
Material and Methods: The study was carried out on 35 New Zealand mature male rabbits. The animals in the study were divided into subgroups: the
control group in which nothing was administered, the groups in which mometasone furoate or ringer lactate were applied directly to the nasal septum, to
the lateral nasal wall and to the nasal passage between nasal septum and lateral nasal wall. After three months, 5 µm thick sections were taken from all an-
imals’ nasal septums and the sections were evaluated histopathologically in terms of mucosal ulceration, cartilage damage, goblet cell loss, mucoperic-
hondrium and cartilage thickness, fibrosis, cilia loss, mucosal thickness, submucosal vascularity and the severity of inflammatory cell infiltration.
Results: There was a statistically significant difference between the control group and the group in which mometasone furoate was applied to the nasal
septum (p< 0.05). However, in all mometasone furoate applied groups, goblet cell and cilia loss were observed. Seventy five percent of the rabbits with
severe cilia loss were from the group in which mometasone furoate was applied directly to the nasal septum.
Conclusion: The results indicate that cilia loss, goblet cell loss and submucosal vascularity occurred depending on the mode of administration of mome-
tasone furoate, and were seen particularly in the group in which mometasone furoate was applied directly to the nasal septum.
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ÖZET

Amaç: Çalışmamızda sentetik bir glukokortikoid olan topikal mometazon furoatın kullanım şekline bağlı olarak tavşan nazal septal dokularında oluştur-
duğu etkiler incelendi.
Gereç ve Yöntemler: Çalışma 35 Yeni Zellanda türü erişkin erkek tavşan üzerinde yapıldı. Çalışmadaki hayvanlar hiçbir ilaç uygulanmayan kontro grubu,
direkt nazal septuma mometazon furoat ve ringer laktat uygulanan grup, lateral nazal duvara mometazon furoat ve ringer laktat uygulanan grup ve nazal
septum ile lateral nazal duvar arasından nazal pasaja mometazon furoat ve ringer laktat uygulanan grup olmak üzere alt gruplara ayrıldı. Üç ay sonunda
tüm gruplardaki tavşanların nazal septumlarından 5 µm kalınlığında kesitler alındı ve histopatolojik olarak mukozal ülserasyon, kartilaj hasarı, goblet
hücre kaybı, mukoperikondrium ve kartilaj kalınlığı, fibrozis, silya kaybı, mukozal kalınlık submukozal damarlanma, inflamatuvar hücre infiltrasyonunun
şiddeti yönünden değerlendirildi.
Bulgular: Kontrol grubu ile septuma mometazon furoat uygulanan grup arasında istatistiksel olarak anlamlı farklılık saptandı (p< 0.05). Ancak mometa-
zon furoat uyguladığımız grupların tümünde goblet hücre kaybı ve silya kaybı olduğu görüldü. Şiddetli silya kaybı olan tavşanların %75’ini ise direkt ola-
rak septuma mometazon furoat uygulanan grup oluşturuyordu.
Sonuç: Bulgular mometazon furoat kullanımına bağlı oluşan silya kaybı, goblet hücre kaybı ve submukozal damarlanma artışının özellikle mometazon fu-
roatın direkt nazal septuma uygulanan grupta olduğunu ortaya koymaktadır.
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IN TRO DUC TI ON

or ti cos te ro ids (CS) are used in tra ve no usly,
orally, as an in ha ler, in tra na sally and der ma to -
lo gi cally. In tra na sal to pi cal CSs are ra pidly me-

ta bo li zed, they have a high ef fec ti ve ness and low
syste mic bi o a va i la bi lity. They we re first used in 1973
for pe ren ni al al ler gic rhi ni tis and we re fo und to be as
ef fec ti ve as syste mic CSs.1 To pi cal CSs we re shown to
be ef fec ti ve in al ler gic rhi ni tis and they we re shown to
in hi bit the early and la te pha ses of res pon se to the al ler-
gen.2 Sub se qu ently, the se cond ge ne ra ti on ste ro id com-
po unds we re in tro du ced. The se inc lu de mo me ta so ne
fu ro a te (MF), bu de so ni de (BUD), bec lo met ha so ne dip -
ro pi o na te (BDP), flu ti ca so ne pro pi o na te (FP) and tri am-
ci no lo ne ace to ni de (TA A).

Apart from al ler gic rhi ni tis, the in di ca ti ons of 
to pi cal CSc inc lu de non-al ler gic rhi ni tis, chro nic 
rhi no si nu si tis, rhi ni tis me di ca men to sa and na sal
polyps.3-6

To pi cal ste ro ids are wi dely used to con trol inf lam -
ma ti on in rhi ni tis and si nu si tis. The cli ni cal ef fects of
to pi cal ste ro ids can be as so ci a ted with the pre ven ti on of
ac cu mu la ti on of inf lam ma tory cells in the res pi ra tory
tract, se lec ti ve in hi bi ti on of lo cal cyto ki ne pro duc ti on,
in hi bi ti on of me di a tor sec re ti on and re ha bi li ta ti on of na -
sal mu co sa struc tu re.7

Many pe op le use to pi cal CSs con ti nu o usly for
months and ye ars. Alt ho ugh ra re, it may ca u se lo cal ir-
ri ta ti ons in Ki es sel bach’s ple xus of the na sal sep tum as
well as drying, crus ting, he morr ha ge and sep tal per fo -
ra ti on. The se ad ver se ef fects can be re du ced with a mo -
re ca re ful app li ca ti on.8

The aim of this study was to analy ze the ef fects of
to pi cal mo me ta so ne fu ro a te, which is a synthe tic glu co-
cor ti co id on rab bit na sal sep tal tis su es in terms of do sa -
ge and ad mi nis tra ti on.

MA TE RI AL AND MET HODS

The study was car ri ed out on 35 New Ze a land
ma tu re ma le rab bits with body we ights of 2500-3500g
(ave ra ge 3000g). The sub jects we re supp li ed by the
Fa culty of Me di ci ne Ex pe ri men tal Re se arch Cen ter,
Fı rat Uni ver sity (FU DAM). Pri or con sent for the study
was ob ta i ned from the Et hics Com mit te e of Fı rat Uni-
ver sity Fa culty of Me di ci ne. The rab bits we re ran-

domly di vi ded in to fo ur gro ups. The ani mals in the
study gro up we re furt her di vi ded in to sub gro ups. The
sub gro ups we re as fol lows: The gro up in which MF or
Rin ger Lac ta te (RL) we re app li ed di rectly to the na sal
sep tum; the gro up in which MF or RL we re app li ed to
the la te ral na sal wall; and the gro up in which MF and
RL we re app li ed to the na sal pas sa ge bet we en the na -
sal sep tum and la te ral na sal wall. The gro ups for med
ac cor ding to app li ca ti on type we re or ga ni zed as fol-
lows. App li ca ti ons con ti nu ed for a pe ri od of thre e
months:

Gro up 1 (Con trol gro up, n= 5): No to pi cal MF and
RL was app li ed 

Gro up 2 (n= 10): 

Gro up 2a (n=5 ): 5 µg/kg/day MF was app li ed
di rectly to the na sal sep tum in both nos trils on ce a day,
using a spe ci al app li ca tor.

Gro up 2b (n= 5): 5 µg/kg/day RL was app li ed
di rectly to the na sal sep tum in both nos trils on ce a day,
using a spe ci al app li ca tor.

Gro up 3 (n= 10): 

Gro up 3a (n= 5): 5 µg/kg/day MF was app li ed
to the la te ral na sal wall to the nos trils on ce a day, using
a spe ci al app li ca tor.

Gro up 3b (n= 5): 5 µg/kg/day RL was app li ed
on ce a day to the la te ral na sal wall in both nos trils, using
a spe ci al app li ca tor.

Gro up 4 (n= 10): 

Gro up 4a (n= 5): 5 µg/kg/day MF was app li ed
on ce a day to the na sal pas sa ge bet we en the na sal sep-
tum and la te ral na sal wall in both nos trils, using a spe-
ci al app li ca tor. 

Gro up 4b (n= 5): 5 µg/kg/day RL was app li ed
on ce a day to the na sal pas sa ge bet we en the na sal sep-
tum and la te ral na sal wall in both nos trils, using a spe-
ci al app li ca tor.

The rab bits in the gro ups we re ad mi nis te red drugs
on ce a day by using a spe ci al app li ca tor fit ted on a spray
pump. At the end of the 3-month pe ri od, the rab bits in
all gro ups we re sac ri fi ced using ke ta mi ne hydroch lo ri -
de (Ke ta lar, Ec za cı ba şı Me di ci ne, Tur key), in ac cor -
dan ce with Na ti o nal Re se arch Co un cil, gu i de li nes from
the Ins ti tu te for La bo ra tory Ani mals Rights. The na sal
sep tums of the rab bits we re to tally re mo ved using the
la te ral rhi no tomy tech ni qu e.
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Af ter re mo ving car ti la gi no us na sal sep tum of each
ani mal, spe ci mens we re pre pa red from a si mi lar sep tal
re gi on. The cross sec ti ons we re sta i ned with he ma toxy -
lin -eo sin and Mas son-tric hro me. All spe ci mens we re
eva lu a ted by the sa me pat ho lo gist, using a light mic ros -
co pe (Oly mpus, BX51, Ja pan), and the fol lo wing pa ra -
me ters we re eva lu a ted:

1. Mu co sal ul ce ra ti on 

2. Car ti la ge da ma ge

3. Gob let cell loss

4. Mu co pe ric hon dri um and car ti la ge thick ness 

5. Fib ro sis

6. Ci li a loss

7. Mu co sal thick ness

8. Sub mu co sal vas cu la rity

9. Se ve rity of inf lam ma tory cell in fil tra ti on 

Mu co sa, mu co pe ric hon dri um and car ti la ge thick-
nes ses we re eva lu a ted by me a su ring a X100 ob jec ti ve
mic ro me ter. Ot her pa ra me ters we re eva lu a ted se mi-qu -
an ti ta ti vely with the fol lo wing sco ring system: no chan -
ge (0), mild chan ge (1), mo de ra te chan ge (2), sig ni fi cant
chan ge (3).

Da ta we re up lo a ded to the SPSS prog ram and
Krus kal-Wal lis analy sis of va ri an ce was used to com-
pa re all gro ups in terms of the analy zed pa ra me ters.
Mann-Whit ney U test was used to com pa re pa i red
gro ups. P< 0.05 was con si de red as sta tis ti cally sig ni -
fi cant. 

RE SULTS

Chan ges in sep tal tis su es af ter 3 months na sal MF
and RL app li ca ti on we re analy zed his to pat ho logy and
the fol lo wing fin dings we re ob ta i ned.

Fol lo wing 3-month MF or RL app li ca ti on, the re
was no his to pat ho lo gi cal dif fe ren ce bet we en the ba sal
gro up and ot her gro ups in terms of mild, mo de ra te, se-
ve re mu co sal ul ce ra ti on, car ti la ge da ma ge, mu co pe ric -
hon dri um and car ti la ge thick ness, fib ro sis, mu co sal
thick ness and the se ve rity of inf lam ma tory cell in fil tra -
ti on (p> 0.05) (Fi gu re 1).

CCii  llii  aa  LLoossss

At the end of 3 months, two ani mals in gro up 2a
(40%) we re fo und to ha ve mild ci li a loss, and thre e an-
i mals (60%) we re fo und to ha ve se ve re ci li a loss (Fi gu -

re 2). It was fo und that one ani mal (20%) in gro up 2b
had no ci li a loss, whi le fo ur ani mals had a mild deg re e
of ci li a loss. Ci li a loss in the ot her gro ups was sum ma -
ri zed in Tab le 1.

When the con trol gro up was com pa red with the ot -
her gro ups in terms of ci li a loss, a sta tis ti cally sig ni fi -
cant dif fe ren ce was fo und bet we en the con trol gro up
and gro ups 2a, 2b, 3a, 4a (p< 0.05). 

When the gro ups we re com pa red with each ot her in
terms of ci li a loss, it was fo und that the re was a sta tis ti -
cally sig ni fi cant dif fe ren ce bet we en gro up 2a and gro up
2b; and gro up 3a and gro up 3b (p< 0.05); ho we ver, the -
re was no sig ni fi cant dif fe ren ce bet we en gro up 4a and
gro up 4b (p> 0.05). 

SSuubb  mmuu  ccoo  ssaall  VVaass  ccuu  llaa  rriittyy

Sub mu co sal vas cu la rity chan ges of the each gro -
up af ter 3 months we re sum ma ri zed in Tab le 2. When
the con trol gro up was com pa red to ot her gro ups in
terms of sub mu co sal vas cu la rity, it was fo und that the -
re was a sta tis ti cally sig ni fi cant dif fe ren ce only bet -
we en the ba sal gro up and gro up 2a (p< 0.05) (Fi gu re
3).

Figure 1. The histopathological appearance of control group’s septal tissues
(HE, x100).

Figure 2. Following 3-month MF application; severe cilia loss (HE, x100).
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When the gro ups we re com pa red with each ot her in
terms of sub mu co sal vas cu la rity, it was se en that the re
was no sta tis ti cally sig ni fi cant dif fe ren ce bet we en gro -
up 2a and gro up 2b; gro up 3a and gro up 3b; gro up 4a
and gro up 4b (p> 0.05). 

MMuu  ccoo  ssaa,,  MMuu  ccoo  ppee  rriicc  hhoonn  ddrrii  uumm  aanndd  CCaarr  ttii  llaa  ggee  TThhiicckk  nneessss

Fol lo wing 3-month MF and RL app li ca ti ons, each
of the sub jects in the gro ups we re sta tis ti cally eva lu a -
ted in terms of na sal mu co sa, mu co pe ric hon dri um and
car ti la ge thick ness using X100 mag ni fi ca ti on. The re
was no sta tis ti cal dif fe ren ce bet we en the gro ups
(p>0.05) (Tab les 3 and 4).

GGoobb  lleett  CCeellll  LLoossss

Gob let cell loss chan ges of each gro up af ter 3
months we re sum ma ri zed in Tab le 5.

The re was a sta tis ti cally sig ni fi cant dif fe ren ce be-
t we en the con trol gro up and gro ups 2a, 2b, 3a and 4a in
terms of gob let cell loss (p< 0.05) (Fi gu re 4).

When the gro ups we re com pa red with each ot her in
terms of gob let cell loss, the re was no sta tis ti cally sig-
ni fi cant dif fe ren ce bet we en gro up 2a and gro up 2b; gro -
up 3a and gro up 3b; gro up 4a and gro up 4b (p> 0.05). 

DIS CUS SI ON

Cor ti cos te ro ids (CSs) are used in va ri o us forms as
in tra ve no us, oral, in ha ler, in tra na sal and der ma to lo gi cal
pre pa ra ti ons. Du e to ad ver se ef fects of syste mic use of
CSs in al ler gic rhi ni tis, to pi cal CSs we re star ted to be
used. To pi cal app li ca ti on was used to res trict the re gi on
af fec ted by the CSs,  to re du ce to tal do se and to li mit

Table 1. Cilia loss results after 3 months.

Groups Cilia loss
n No change % Mild change % Moderate change % Significant change %

1 5 4 80 1 20 (-) (-) (-) (-)
2a 5 (-) (-) 2 40 (-) (-) 3 60
2b 5 1 20 4 80 (-) (-) (-) (-)
3a 5 1 20 1 20 2 40 1 20
3b 5 5 100 (-) (-) (-) (-) (-) (-)
4a 5 2 40 2 40 1 20 (-) (-)
4b 5 3 60 2 40 (-) (-) (-) (-)
Total 35 16 45.7 12 34.3 3 8.6 4 11.4

Table 2. Submucosal vascularity results after 3 months.

Groups Submucosal vascularity
n No change % Mild change % Moderate change % Significant change %

1 5 2 40 3 60 (-) (-) (-) (-)
2a 5 (-) (-) (-) (-) 4 80 1 20
2b 5 (-) (-) 3 60 2 40 (-) (-)
3a 5 1 20 2 40 1 20 1 20
3b 5 2 40 3 60 (-) (-) (-) (-)
4a 5 3 60 1 20 1 20 (-) (-)
4b 5 1 20 3 60 1 20 (-) (-)
Total 35 9 25.7 15 42.9 9 25.7 2 5.7

Figure 3. Following 3-month MF application; increase in submucosal vascu-
larity (H.E. X40).
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pos sib le ad ver se ef fects.9 CSs are mo re ef fec ti ve than
oral an ti his ta mi nes, ef fec ti ve on all na sal symptoms and
be ne fi ci al in al ler gic ast hma tre at ment. In ad di ti on, CSs
ha ve a po si ti ve ef fect on con junc ti vi tis symptoms that
ge ne rally ac com pany al ler gic rhi ni tis.9 The di sad van ta -
ges of to pi cal CSs, on the ot her hand, inc lu de po ten ti al
ad ver se ef fects such as the ti me re qu i red to show the ir
ef fect, the ne ces sity of re gu lar use, mu co sal ir ri ta ti on
and he morr ha ge.9,10 An ide al to pi cal CS sho uld ge ne -
rally ha ve a high ef fec ti ve ness aga inst all na sal symp-
toms, its ef fect sho uld start ear li er, one do se a day
sho uld be eno ugh and sho uld not ca u se lo cal or syste mic
ad ver se ef fects.9

To pi cal cor ti cos te ro ids are an ti-inf lam ma tory
agents that show a mul ti-fac to ri al ef fect by bon ding to
spe ci fic cytop las mic glu co cor ti co id re cep tors such as
eo si nop hils, mast cells, ba sop hils, T lymphocy tes and

an ti gen-pre sen ting cells, and by re du cing the num ber,
li fes pan and ac ti vity of the se cells. Ir res pec ti ve of the
eti o logy, cyto ki nes ha ve the most im por tant ro le in the
on set of inf lam ma ti on. The se me di a tors can ac ti va te in-
f lam ma tory cells and per pe tu a te the ir sur vi val.11 To pi cal
CSs in hi bit an ti gen-pre sen ting cells, re du ce cyto ki ne
(IL-3, IL-4, IL-5, IL-13) and che mo ki ne sec re ti on, cell
in fil tra ti on in na sal mu co sa and me di a tor sec re ti on from
the se cells, and show a strong an ti-inf lam ma tory ef fec -
ti ve ness.7,10

Whi le ap prop ri a te use of to pi cal CSs can le ad to
highly fa vo rab le re sults, inap prop ri a te use of the se
agents might so me ti mes ca u se ir ri ta ti on-in du ced bur n-
ing or stin ging sen sa ti on, crus ting and he morr ha ge in
na sal mu co sa.8 Sin ce na sal res pi ra tory epit he li um is
very im por tant for the mu co ci li ary de fen se system,
chan ges in epit he li al co ver sho uld be avo i ded. The use

Table 3. Mean values of mucosal thickness (µm).

Mucosal thickness
Groups n Minimum Maximum Mean
1 5 76.00 176.00 141.0 ± 38.7
2a 5 83.00 123.00 99.8 ± 15.2
2b 5 73.00 110.00 97.6 ± 14.6
3a 5 43.00 173.00 99.0 ± 50.9
3b 5 66.00 116.00 92.0 ± 20.7
4a 5 83.00 143.00 117.2 ± 22.6
4b 5 76.00 103.00 93.6 ± 10.5
Total 35 43.00 176.00 105.7 ±±  30.5

Table 4. Mean values of mucoperichondrium and cartilage thickness (µm).

Mucoperichondrium and cartilage thickness
Groups n Minimum Maximum Mean
1 5 176.00 460.00 279.8 ± 111.6
2a 5 123.00 246.00 197.8 ± 53.8
2b 5 140.00 250.00 204.6 ± 44.6
3a 5 196.00 310.00 243.6 ± 44.7
3b 5 213.00 260.00 234.4 ± 20.8
4a 5 186.00 213.00 202.4 ± 13.2
4b 5 153.00 260.00 211.0 ± 40.4
Total 35 123.00 460.00 224.8 ±±  57.6

Table 5. Goblet cell loss results after 3 months.

Groups Goblet cell loss
n No change % Mild change % Moderate change % Significant change %

1 5 4 80 1 20 (-) (-) (-) (-)
2a 5 (-) (-) 2 40 2 40 1 20
2b 5 1 20 2 40 2 40 (-) (-)
3a 5 1 20 2 40 2 40 (-) (-)
3b 5 3 60 2 40 (-) (-) (-) (-)
4a 5 1 20 2 40 2 40 (-) (-)
4b 5 3 60 1 20 1 20 (-) (-)
Total 35 13 37.1 12 34.3 9 25.7 1 2.9
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of aqu e o us forms, se pa ra te la te ral na sal wall away from
the sep tum and avo i ding di rect tra u ma of the app li ca tor
on the na sal sep tum pre vents the se ef fects.11 In ad di ti on,
the app li ca ti on of spray forms on the na sal wall away
from the sep tum in cre a ses the an ti-inf lam ma tory ef fect
on na sal mu co sa.12

Re cent stu di es in di ca ted that, in so me pa ti ents, na -
sal sep tum per fo ra ti on and mu co sal ul ce ra ti on can be
as so ci a ted with the use of to pi cal na sal ste ro ids.8,12 It
was re por ted that alt ho ugh ra re, sep tal per fo ra ti on can
oc cur af ter the use of in tra na sal ste ro ids, alt ho ugh the
mec ha nism is not cle ar.13 Cer vin et al.13 analy zed 32 pa-
ti ents with sep tum per fo ra ti on and fo und that 11 we re
using in tra na sal ste ro ids. The ir study emp ha si zed that
in tra na sal to pi cal ste ro ids may play a ro le in the eti o -
logy of sep tal per fo ra ti on, and it was in di ca ted that the
risk of sep tal per fo ra ti on was hig her du ring the first 12
months and in fe ma les.

In the pre sent study, no sep tal per fo ra ti on was ob-
ser ved du ring a 3-month pe ri od in MF app li ed gro ups.
In ad di ti on, the pre sent study sta tis ti cally eva lu a ted the
mu co sa, mu co pe ric hon dri um and car ti la ge thick ness
of each rab bit in all gro ups by X100 mag ni fi ca ti on af -
ter 3 months MF app li ca ti on. No sta tis ti cally sig ni fi -
cant dif fe ren ce was fo und bet we en the gro ups (p>
0.05).

The ma jo rity of the for mu las app li ed to the na sal
mu co sa vi a a spray pump con ta in subs tan ces to pre vent
bac te ri al rep ro duc ti on. Ben zal ko ni um chlo ri de, which
is among the se pre ven ti ve subs tan ces, is an an ti mic ro -
bi al qu a ter nary am mo ni um used in va ri o us na sal so lu ti -
ons such as to pi cal CSs, for pre ven ting bac te ri al
con ta mi na ti on. Ho we ver, the re are still dif fe rent vi ews
abo ut the ef fects of ben zal ko ni um chlo ri de on na sal mu-
co sa. The most dis cus sed to xic ef fect of ben zal ko ni um
chlo ri de is the ef fect on mu co ci li ary cle a ran ce.14, 15 In

vit ro evi den ce in di ca tes that ben zal ko ni um chlo ri de in-
hi bits ci li ary func ti on and po ten ti ally af fects mu co ci li -
ary cle a ran ce. This ad ver se ef fect might re sult in lo cal
ir ri ta ti on and re cur ring in fec ti ons in the long term.16,17

Ste ins vag et al.18 used BDP, FP, FLU, and BUD on
a study gro up and physi o lo gi cal se rum in the con trol
gro up. The re se arc hers fo und that ci li a struc tu re was
comp le tely des tro yed in the tis su e sur fa ces on which
ben zal ko ni um chlo ri de con ta i ning pre pa ra ti ons we re
used. The study fo und that the re we re oc ca si o nal rup tu -
res and de tach ments in cells and nuc le ar mem bra nes in
stro ma, whe re ci li a and ba sal cor pusc les we re ra rely ob-
ser ved. The re se arc hers sug ges ted that the se morp ho lo -
gi cal chan ges we re ca u sed by ben zal ko ni um chlo ri de.

In the pre sent study, the MF pre pa ra ti on used con-
ta i ned ben zal ko ni um chlo ri de. It was ob ser ved that MF
ca u sed ci li a loss in all study gro ups. When the con trol
gro up and the study gro ups we re com pa red in terms of
ci li a loss, a sta tis ti cally sig ni fi cant dif fe ren ce was fo und
(p< 0.05). se venty fi ve per cent of the rab bits with se ve -
re ci li a loss we re from the gro up in which MF was ap-
p li ed di rectly on the sep tum.

Mins hall et al.7 eva lu a ted the ef fect of MF on the
his to pat ho lo gic pro per ti es of na sal mu co sa in 69 al ler -
gic rhi ni tis pa ti ents. They fo und no at rop hic chan ge or
lo cal ad ver se ef fects in na sal mu co sa. They did not ob-
ser ve any dif fe ren ce in epit he li um thick ness, gob let cell
dis tri bu ti on and den sity, morp ho lo gi cal pro per ti es of the
ve ins and glands in la mi na prop ri a and in ba sal mem bra -
ne in teg rity. Ho we ver, it was fo und that ex pan si on of
inf lam ma tory cells, par ti cu larly eo si nop hils and mast
cells, was re du ced.

Si mi lar to the fin dings of Mins hall et al.,7 no chan -
ge was ob ser ved in epit he li al thick ness and ba sal mem-
bra ne in teg rity in the pre sent study. Ho we ver, when the
con trol gro up was com pa red to ot her gro ups in terms of
sub mu co sal vas cu la rity, it was fo und that the re was a
sig ni fi cant dif fe ren ce only bet we en the con trol gro up
and the gro up in which MF was app li ed to the sep tum
(p< 0.05). When the con trol gro up was com pa red to ot -
her gro ups in terms of sub mu co sal vas cu la rity no sta tis-
ti cal dif fe ren ce was fo und (p> 0.05).

Ben de and Mark8 analy zed a con trol gro up con sis -
ting of pa ti ents using no to pi cal ste ro ids and a study gro -
up con sis ting of 10 pa ti ents using bu de so nid and 11
pa ti ents using bec lo met ha so ne. In bi op si es, the re se arc -
hers his to pat ho lo gi cally eva lu a ted inf lam ma ti on fin d-
ings, ba sal mem bra ne thick ness, fib ro sis and squ a mo us
epit he li um me tap la si a, ex ten ding from Ki es sel bach’s

Figure 4. Following 3-month MF application; severe goblet cell loss (HE, x40).
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ple xus to the pe ric hon dri um. Ho we ver they fo und no
sig ni fi cant dif fe ren ce bet we en the study and con trol gro -
ups in terms of the men ti o ned pa ra me ters.

Con sis tent with the fin dings of Ben de and Mark,
the pre sent ex pe ri men tal study fo und no sta tis ti cally sig-
ni fi cant dif fe ren ce bet we en the gro ups in terms of inf -
lam ma tory cell in fil tra ti on and fib ro sis (p> 0.05).

CONC LU SI ON

This study analy zed the ef fects of to pi cal mo me ta -
so ne fu ro a te, which is a synthe tic glu co cor ti co id, on rab-
bit na sal sep tal tis su es in re la ti on to ad mi nis tra ti on type.
When the con trol gro up was com pa red with ot her gro ups
in terms of mu co sal ul ce ra ti on, car ti la ge da ma ge, mu co -

pe ric hon dri um and car ti la ge thick ness, fib ro sis, mu co -
sal thick ness and the se ve rity of inf lam ma tory cells, no
his to pat ho lo gic dif fe ren ce was fo und. Ho we ver, the re-
sults in di ca ted that ci li a loss, gob let cell loss and in cre -
a se of sub mu co sal vas cu la rity we re hig hest in the gro up
in which to pi cal CSs we re app li ed to the sep tum. The re -
fo re pa ti ents sho uld be spe ci fi cally war ned and in for med
abo ut the ap prop ri a te do sa ge and ad mi nis tra ti on of the
drug. Pa ti ents sho uld be in for med that to pi cal CS aqu e -
o us spray app li ca tors sho uld be used by the left hand to
the right nos tril and by the right hand to the left nos tril,
in such a way as to apply the spray to wards the la te ral na -
sal wall, away from the na sal sep tum. Furt her mo re, to
avo id ero si on, which is a lo cal ad ver se ef fect ca u sed by
con tact of the app li ca tor with the sep tum, pa ti ents sho uld
be ins truc ted how to use the app li ca tor.
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