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The aim of this study is to determine whether the budesonid nasal spray, which is a nonhalogenated glucocorticoid with higher local 
consequences, effects the lymphoid cells in nasal polyposis and whether the effects of budesonid can be observed in nasal lavages of 
patients with nasal polyposis. Twenty-two patients with nasal polyposis were investigated in this study. A control group of 25 healthy 
persons was also included. Each patient was given 400 yg of budesonid spray per day for a duration of four weeks. Effects of budes­
onid on lymphoid cells were evaluated by flow cytometric analysis of nasal lavage obtained from patients before and after the treat­
ment. These values were compared statistically with those obtained from the control group. Following the treatment the ratios of T 
cells/Naturel killer cell, T helper cell/T suppressor cell and T cell/Active Tcell showed a significant increase whereas the ratio ofTcell/B 
cell did not change significantly. It can be concluded that budesonid has some effects on of activation and kinetics T lymphoid subsets 
in nasal mucosa and that these effects can be detected by flow cytometrical analyses of nasal lavages of patients. [Turk J Med Res 
1997; 15(2):60-63] 
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N a s a l po l yps a re obs t ruc t ing t i ssue fo rmat ions conta in ing 
o e d e m a f lu id, but with an intact su r face ep i the l ium s im i ­
lar to that of the h u m a n n o s e (1,2). Histo logical ly , po lyps 
a re c h a r a c t e r i z e d by infi ltration of in f lammatory ce l ls and 
prol i ferat ion o f connec t i ve t i ssue in the s t r oma a n d t i ssue 
eos inoph i l i a . E o s i n o p h i l s a re the mos t c o m m o n in f lam­
matory ce l l s in abou t 8 0 % o f n a s a l po lyps (3). O the r 
in f lammatory ce l l s inc lude m a c r o p h a g e s , p l a s m a ce l l s , 
mas t ce l l s a n d l y m p h o c y t e s (4). N a s a l po l ypos i s i s , 
there fore an in f lammatory d i s e a s e . 

T a n d B l y m p h o c y t e s , wh ich a re regulatory a n d 
e f fec to r c e l l s i n c o m p l e x p r o c e s s o f i n f l a m m a t o r y 
r e s p o n s e s , a re f ound i n the n a s a l m u c o s a (5-7). H L A -
D R + ep i thel ia l ce l l s , w h i c h a re a l s o p resen t i n the n a s a l 
m u c o s a , m a y act iva te C D +

8 T l ymphocy tes (8). 

N a s a l l a v a g e h a s b e e n s h o w n to be a usefu l tool in 
the s tudy of in f lammatory ce l l s a n d their med ia to rs in d is ­
e a s e s af fect ing the n o s e (9-14). A l t hough m u c o s a l infil­
tration by T ce l l w a s d e m o n s t r a t e d in u p p e r a i rways of 
pat ients with rhinit is, t h e s e ce l l s cou ld not be de tec ted in 
n a s a l l a v a g e s in the p rev i ous s tud ies (15,16) . 
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S t o o p e t a l (7,17) d e m o n s t r a t e d that, C D +

4 ce l ls are 
found s igni f icant ly in h igher a m o u n t s in hea l thy sub jec ts 
than in pat ients with n a s a l po l yps . 

B u d e s o n i d e is a non h a l o g e n a t e d g l ucoco r t i cos -
teroid with a h igher ratio of loca l ant i in f lammatory activity 
o v e r the s y s t e m i c o n e (18). G l uc oc o r t i c os te r o i ds r e d u c e 
the n u m b e r of T l ymphocy tes that a c c u m u l a t e c l o s e to 
su r f ace o f the n a s a l m u c o s a o f pat ien ts wi th a l le rg ic rh in i ­
tis a n d n a s a l po lyps (9 ,19,23) . 

We s tud ied the ef fects o f b u d e s o n i d e on l ympho id 
ce l l s in n a s a l l a v a g e o f pat ients with n a s a l po l ypos i s . 

MATERIALS AND METHODS 
Pat ien ts : Th i s s tudy w a s car r ied out on 22 pat ients with 
n a s a l po lyps rang ing in a g e f rom 19 to 45 (with a m e a n 
a g e o f 28 yea rs ) . 

Con t ro l G r o u p : T h e cont ro l g roup w a s c o m p o s e d o f 
25 heal thy sub jec ts (7 w o m e n a n d 18 m e n , rang ing in 
a g e f rom 18 to 34 y e a r s ; wi th a m e a n a g e of 24). T h e s e 
sub jec ts did not have a n y upper resp i ra tory d i s e a s e s u c h 
as nasa l al lergy, n a s a l po l yps , c h r o n i c s inus i t is a n d c o m ­
m o n c o l d . 

Drug Admin is t ra t i on : Pa t i en t s w e r e g i ven 4 0 0 u.g 
b u d e s o n i d e n a s a l s p r a y o n c e a d a y for a durat ion of 4 
w e e k s . Th i s t reatment w a s wel l to le ra ted by the pat ients. 

N a s a l L a v a g e T e c h n i q u e : A n a s a l l a v a g e techn ique , 
d e s c r i b e d in detai l by Nac le r i o e t a l (11), w a s app l i ed . 
Wi th their h e a d s bent back , the pat ien ts w a s g i ven 5 ml 
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of i so ton ic sa l i ne so lu t ion in room tempara tu re in e a c h 
n a s a l cav i ty for 10 s e c o n d s . T h e l a v a g e fluid w a s then 
co l l ec ted in a p las t ic c u p a n d w a s immed ia te ly chi l led 
a n d cent r i fuged at 4 ° C at 500 g for 10 m in . T h e so l p h a s e 
w a s s e p a r a t e d f rom ce l lu la r p h a s e , a n d the superna tan t 
w a s a l iquo ted for s u b s e q u e n t a n a l y s e s . 

L y m p h o c y t e s ob ta ined before a n d after the treat­
men t f rom n a s a l l a v a g e o f pat ients with n a s a l po l ypos i s 
we re de tec ted with f low cy tomet r ic ana l ys i s . 

Statistical Analysis 
Al l the da ta are e x p r e s s e d as the m e a n v a l u e l s t a n d a r d 
dev ia t ion . T h e s ign i f i cance o f the d i f fe rences be tween 
the da ta w a s de te rm ined by M a n n - W h i t n e y - U tes ts . A p 
va lue o f l e s s than 0 .05 w a s c o n s i d e r e d to be s igni f icant . 
A c o m p a r i s o n w a s m a d e b e t w e e n the result o f f low cyto­
metr ic a n a l y s i s o f l ympho id s u b s e t s in nasa l l avage 
before a n d after the t reatment . Statgraf ve rs ion 5.0 s ta ­
t ist ical p rog ram w a s u s e d in da ta a n a l y s i s . 

Flow cytometric analysis 
Fo l l ow ing s t e p s w e r e taken to obta in a total ce l l count 
us ing f low cy tomet r ic a n a l y s e s : 

1 ) S u p e r n a t a n t w a s taken out, then 20 m l o f C D 3 / C D 1 9 , 
C D +

4 / C D +

8 , C D 3 / H L A - D R + , C D 3 / C D 1 6 + 5 6 , C D 2 3 

m o n o c l o n a l an t ibody per tube and 200 ml o f n a s a l 
sec re t i on we re a d d e d to e a c h tube. 

2) T u b e s w e r e i ncuba ted for 20 m inu tes a t r oom t e m ­
perature . 

3 ) T h e y w e r e a n a l y s e d by Cou l te r -Mu l t i Q p rep d e v i c e . 

4 ) T u b e s w e r e f low cy tometr ica l ly a n a l y s e d by C o u l t e r 
E p i c s El i te E S P d e v i c e a n d app rox ima te l y 10 .000 
ce l l s w e r e coun ted per e a c h tube. 

RESULTS 
F l o w cy tomet r ic a n a l y s e s o f l ymphocy te s u b s e t s in n a s a l 
l a v a g e of pat ients a t the t imes before t reatment a n d 
hea l thy p e r s o n s a re s h o w n in Tab le 1. 

We ca l cu la ted the rat ios of T cel l to Natura l ki l ler ce l l 
( C D 3 / C D 1 6 + 5 6 ) . T h e l p e r ce l l to T s u p p r e s s o r ce l l 
( C D + 4 / C D + 8 ) , T ce l l ac t ive to T ce l l ( C D 3 / H L A - D R + ) in 
n a s a l l avage f rom pat ients with n a s a l po l yps before a n d 
after their t reatment (Table 2). T h e d i f ference be tween all 
t hese rat ios we re stat ist ical ly s ign i f icant (p<0.05) excep t 
for that b e t w e e n T ce l l /B ce l l w h i c h h a d a p va lue of 
>0.05 imply ing an ins igni f icant d i f ference b e t w e e n the 
v a l u e s ob ta ined before a n d after the t reatment . T h e r e 
w a s no s ign i f icant d i f ference b e t w e e n the immuno log i ca l 
pa ramete rs ob ta ined f rom the pat ient fo l lowing their 
t reatment a n d those f rom the contro l g roup (P>0.05) 
(Table 3). 

T h e eos inoph i l ratio in n a s a l l a v a g e w a s found to be 
6 5 . 8 % but s h o w e d a s ign i f icant d e c r e a s e after the cort i ­
cos te ro id t reatment a n d d r o p p e d to 8 . 4 % (F igure 1). 

Table 1. L y m p h o c y t e s u b s e t rat ios of n a s a l l avage of pat ients with n a s a l po lyps at the t imes before t reatment a n d 
hea l thy p e r s o n s . * 

T cell/natural killer cell T helper cell/T suppressor 
cell ( C D V C D +

8 ) 
T cell/B cell T cell/active T cell 

No ( C D 3 / C D 1 6 . 5 6 ) 

T helper cell/T suppressor 
cell ( C D V C D +

8 ) (CD3/CD 1 9 ) (CD3/HLA-DFO 
Before treatment 22 3.9210.96 0.92±0.42 4.07±1.12 3.08±0.82 
Healthy subjects 25 5.12±1.34 2.05+0.89 3.75±1.25 5.89+1.55 
*p<0.05 

Table 2 . Immuno log i ca l pa rame te rs o f n a s a l l avage of pat ients before and after their t reatment . 

T cell/natural killer cell T helper cell/T suppressor T cell/B cell T cell/active T cell 
No (CD3/CD 1 6,56) cell ( C D V C D +

8 ) (CD3/CD19) (CD3/HLA-DFO 
Before treatment 22 3.92±0.96 0.92±0.42 4.07±1.12 3.08±0.82 
Healthy subjects 22 4.92±0.94 , 1.98±0.40 4.36±1.02 4.45±0.92 
p value p<0.05 p<0.05 p>0.05 p<0.05 

Table 3 . L y m p h o c y t e s u b s e t rat ios o f n a s a l l a v a g e f rom the pat ients their t reatment a n d t h o s e f rom the contro l g roup . 

T cell/natural killer cell T helper cell/T suppressor T cell/B cell T cell/active T cell 
No (CD3/CD 1 6 t 5 6) cell ( C D V C D +

8 ) (CD3/CD19) (CD 3 /HLA-DR + ) 
After treatment 22 4.92±0.94 1.98±0.40 4.36±1.02 4.4510.92 
Healthy subjects 25 5.12±1.34 2.05+0.89 3.75±1.25 5.8911.55 
p value p>0.05 p>0.05 p>0.05 p>0.05 
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Eosinophils, % 

' Before treatment 

• After treatment 

•Healthy subjects 

Figure 1. The eosinophil ratio in nasal lavage before and after 
treatment. 

DICUSSION 
S t o o p et a l (20) d e m o n s t r a t e d that immuno log i ca l and 
in f lammatory p r o c e s s e s p lay a prominent role in the 
d e v e l o p m e n t o f n a s a l p o l y p s . C h r o n i c in f lammatory 
r e s p o n s e is cha rac te r i zed by an i n c r e a s e in the n u m b e r 
o f m o n o c y t e s a n d l y m p h o c y t e s (21). T h e ro le o f 
eos i noph i l s in con t inu ing the in f lammatory r e s p o n s e 
through the r e l e a s e of h igh ly tox ic med ia tors is n o w wel l 
e s t a b l i s h e d . O t h e r ce l l s , s u c h as neutrophi ls , p late lets, 
m o n o c y t e s a n d m a c r o p h a g e s may a l so contr ibute to 
ch ron i c in f lammat ion , a l though their effects have yet to 
be de f i ned . 

D u r i n g c h r o n i c i n f l a m m a t i o n , the resp i ra to r y 
m u c o s a m a y b e c o m e d a m a g e d b y o e d e m a , g e n e r a t e d 
by the med ia to r i nduced i n c r e a s e in v a s c u l e r pe rmeab i l ­
ity. Th i s v a s c u l e r l e a k i n e s s a l l ows more in f lammatory 
permeab i l i t y and in f lammatory agen t into t i ssues of the 
m u c o s a . M o r e C D +

4 ce l l s are found i n heal thy sub jec ts 
than in pat ients with n a s a l po lyps (7,17). In our study, s i g ­
ni f icant ly m o r e C D +

4 ce l ls we re found i n pat ients after the 
t reatment than before. 

T h u s , T he lper ce l l to T s u p p r e s s o r ce l l ratio in 
pat ients with n a s a l po l yps (before the t reatment) w a s s i g ­
nif icantly l ower than that in heal thy sub jec ts (p<0.05). 
Fo l low ing 4 w e e k s t reatment with b u d e s o n i d , a s ign i f i ­
cant i n c r e a s e in this ratio w a s o b s e r v e d in the n a s a l 
l a v a g e s o f pat ients . 

H L A - D R + ce l l s poss ib l y p lay a role in uptak ing a n d 
presenta t ion o f an t i gens . H L A - D R + epi thel ia l ce l l s m a y 
a l s o act iva te C D +

4 ce l ls a s demons t ra ted b y M a y e r a n d 
S h l i e n (8). T h i s cou ld s u p p r e s s the ch ron ic in f lammatory 
react ion in the po l yps a n d midd le turb inates of he 
pat ients . In ou r study, T ce l l to H L A - D R + ratio in pat ients 

before the t reatment w a s s igni f icant ly lower than the ratio 
after the t reatment (p<0.05). 

B u d e s o n i d e has a h igh relat ive b ind ing affinity for 
g lucocor t i cos te ro id recep tor in v ivo (22). G l u c o c o r t i c o -
s tero ids reduce the n u m b e r of T l y m p h o c y t e s that a c c u ­
mula te c l o s e to su r f ace of the n a s a l m u c o s a in pat ients 
with a l lerg ic rhinit is a n d n a s a l po lyps (9 ,19,23) . T h e n u m ­
ber o f an t igen p r o c e s s i n g L a n g e r h a n s ce l l s i s a l so k n o w n 
to d e c r e a s e in r e s p o n s e to g lucocor t i cos te ro id t reatment 
(23). T h e r e i s a l s o g o o d e v i d e n c e that g lucoco r t i cos -
tero ids affect T l ymphocy te k inet ics , act ivat ion a n d lym-
phok ine produc t ion , a l though direct e v i d e n c e for the role 
o f t hese ce l ls in in f lammat ion of the n a s a l a n d b ronch ia l 
m u c o s a , has yet to be ob ta ined (24). 

La te n a s a l r e s p o n s e s a re a c c o m p a n i e d by T ce l l 
recru i tment a n d act ivat ion, loca l t i ssue eos inoph i l i a a n d 
cy tok ine m R N A e x p r e s s i o n for cy tok ines . T rea tmen t with 
top ica l cor t icos tero ids is ef fect ive in inhibi t ing both ear ly 
a n d late n a s a l r e s p o n s e s . O n e m e c h a n i s m by w h i c h this 
m a y o c c u r m a y b e the s u p r e s s i o n o f IL-4 m R N A e x p r e s ­
s ion (by ei ther T l ymphocy tes and /o r m a s t ce l ls ) with c o n ­
s e q u e n t d isrupt ion of loca l IgE and inhibit ion of t i ssue 
eos inoph i l i a (25). 

E o s i n o p h i l s a c t i v a t e d b y a l l e r g e n p r o v a c a t i o n 
i n c r e a s e in the epitel in n a s a l m u c o s a a n d lam ina p ro ­
p r i a . F o l l o w i n g a c o r t i c o s t e r o i d a l t r ea tmen t the 
eos inoph i l i a in the ep i the l ium in n a s a l m u c o s a s h o w a 
h igher d e c r e a s e c o m p a r e d to t h o s e in l am ina propr ia 
(26). Th i s d e c r e a s e is a l s o ref lected in n a s a l l a v a g e (27). 
In this s tudy the eos inoph i l ratio in n a s a l l a v a g e w a s 
found to be 6 5 . 8 % but s h o w e d a s ign i f icant d e c r e a s e 
after the cor t icostero id t reatment a n d d r o p p e d to 8 .4%. 

C a n d i d i a s i s dur ing t reatment with s te ro ids is re la ted 
to the total d o s e , a n d is usua l ly a s s o c i a t e d with poor o ra l -
hyg iene (28%). We per iod ica l ly e x a m i n e d the pat ients a t 
10 day intervals to s e e whe the r they d e v e l o p c a n d i d i a s i s 
a n d found no c a s e s . 

T h e simi l iar i ty be tween the immuno log i ca l p a r a m e ­
ters ob ta ined f rom the pat ient fo l lowing their t reatment 
a n d those f rom the control g roup is important as i t s h o w s 
the ef f ic iency of the treatment. 

In summary , T a n d B l y m p h o c y t e s p lay p redominan t 
role in the deve lopmen t of n a s a l po l ypos i s . It is put for­
wa rd in this s tudy that the rat ios of T ce l l to Natura l ki l ler 
ce l l ( C D 3 / C D - ) 6 . 5 6 ) , T h e l p e r to T s u p p r e s s o r 
( C D +

4 / C D +

8 ) , T ce l l to act ive T ce l l ( C D 3 / H L A - D R + ) in 
n a s a l l avage of pat ients are norma l l y l ower than those in 
hea l thy p e r s o n s . H o w e v e r , fo l low ing t rea tment with 
b u d e s o n i d e , a s igni f icant i n c r e a s e o c c u r e d in t hese 
rat ios in n a s a l l avage . 

Topikal kortikosteroidlerin nazal lavaj sıvısındaki 
lenfoid hücreler üzerine etkisi 
Bu çalışmada, lokal etkili halojensiz glukokortikoid olan 
budesonid nazal spreyin nazal polipozda lenfoid hücreler 
üzerindeki etkisi ve bu etkinin nazal lavajda belirlenmesi a-
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maçlanmıştır. Nazal polipozlu 22 hasta çalışmaya alınmış, 25 
kişilik sağlıklı kontrol grubu kullanılmıştır. Her hastaya 4 hafta 
süreyle günde 400 )jg budesonid sprey uygulanmıştır. 
Budesonid'in lenfoid hücreler üzerindeki etkisi, nazal lavaj 
sıvısında tedavi öncesi ve sonrası flow sitometrik inceleme 
ile değerlendirilmiştir. Bu değerler kontrol grubundan elde 
edilen değerler ile karşılaştırılmıştır. Tedaviyi takiben T 
hücre/Natural killer hücre>T helper/T suppressor hücre ve T 
hücresi/Aktif T hücresi oranları belirgin artış gösterirken T 
hücre/B hücre oranında belirgin bir değişiklik olmamıştır. 
Sonuç olarak Budesonid'in nazal mukozada T hücre alt tip­
lerinin aktivasyonu ve kinetiği üzerinde bazı etkileri olduğu ve 
bu etkilerin hastaların nazal lavajlarının flow sitometrik 
incelemesi ile belirlenebileceği düşünülmüştür. 
[T Klin Araştırma 1997; 15(2):60-63] 
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