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S u m m a r y 

Nasal mucoci l iary c l ea rance ( N M C C ) t ime was 
measu red in f o u r g r o u p s of pa t ien ts : as thmat ics 
with allergic rhini t is , a s thmat ics wi thout rhin-
itis, b ronch iec ta t i cs a n d no rma l subjec ts . T h e 
saccharin m e t h o d was used for the s tudy. T h e 
N M C C t ime was p ro longed significantly in the 
as thmat ic g r o u p s and g r o u p with bronchiectasis 
when c o m p a r e d with cont ro l sub jec t s (P < 
0.001). It is likely that t he impai red mucociliary 
c learance is d u e to a combina t ion of mucus 
abnormal i ty and ciliary ma l func t ion . 

Resume 

Le t e m p s d ' e l imina t ion muco-cil iaire nasal 
( T E M C N ) etai t calcule dans q u a t r e g roupes 
des malades : les a s t h m a t i q u e s avec rhini tes 
a l lergique. les a s t h m a t i q u e s sans rhini tes ; les 
b ronch iec ta t iques et les s u j e t s n o r m a u x . Pour 
arriver a les rcsul ta ts , la m e t h o d e sacchar ine a 
e te utilise. Le T E M C N etai t s ignif icat ivement 
prolonge d a n s les b ronch iec ta t iques et les 
as thmat iques q u e chez les n o r m a u x (P < 
0.001). C 'es t possible q u e cet af fa ib l issement 
d 'e l iminat ion muco-ci l iaire est cause par un 
combinaison d ' u n a n o m a l i e m u c u c u s e et d ' un 
dereg lement cil iaire. 

Introduct ion 

The respi ra tory tract f r o m the nose to the 
bronchioles is l ined with cilia. T h e main func-
tion of cilia n the resp i ra tory tract is to m o v e 
mucus to the o r o p h a r y n x w h e r e it is expec to-
rated. Cilia bea t in t r anspor ta t ion of mucus has 
been l ikened to an esca la tor mechan i sm, while 
electron microscopy has shown that the re a re 
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hooks at the tips of respiratory cilia which he lp 
in the propagat ion of sputum [1|. It can 
there fore be seen that when mucociliary clear-
ance is impaired, the p rob lem could be with 
ei ther the mucus or cilia. 

Mucociliary clearance ( M C C ) in the respira-
tory tract is an impor tant defence mechanism 
and has been observed to be impaired in some 
respiratory diseases such as as thma (2,3), bron 
chiectasis [4J, and chronic obstruct ive pulmon-
ary diseases [5J. 

Primary ciliary dyskinesia is a well recogni7cd 
fea ture of Kar tagener ' s syndrome and it is 
believed that poor M C C in this syndrome leads 
to chronic sinusitis and bronchiectasis (6) 

Var ious methods have been used to measure 
M C C . These include measuremen t of the speed 
of removal of r a d i o l a b e l e d particles (7), a 
bar ium sulphate technique |8), and the sac-
charin technique (9,10). 

This s tudy was designed to evaluate the 
integrity of the mucociliary action in our 
pat ients with as thma and bronchiectasis . 

Subjects and methods 

Four g roups of pa t ients were recrui ted into the 
s tudy. 

G r o u p A — pat ients with as thma and asso-
ciated allergic rhinitis — 20 
pat ients (10 males . 10 females , 
age 32 ± 10.5 years) . 

G r o u p B — pat ien ts with a s thma but no rhin-
itis — 20 pat ients (10 males , 10 
females , age 34 ± 11.8 years) . 

G r o u p C — pat ien ts with bronchiectas is — 6 
pa t ien ts (4 females , 2 males , age 
38 ± 6 .2 years) . 

G r o u p D — normal cont ro ls — 22 pa t i en t s (12 
males , 10 females , age 30 ± 9 .8 
years) . 
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T h e pat ients with as thma satisfied the Amer i -
can Thoracic Society Defini t ion of as thma | l j . 
They were in steady s ta te , not having exacerba-
tion of their as thma or rhinitis and were not on 
any medicat ion 12 h before the examina t ion . 
T h e pat ients with bronchiectasis had classical 
symptoms and radiological conf i rmat ion of the 
disease. All the controls did not have respira-
tory disease and were non-smokers . 

Saccharin test 

The saccharin test used was that of Ande r sen et 
al. (9) A I-mm diameter particle of saccharin 
was placed in the inferior nasal turb ina te . T h e 
patient was instructed not to sneeze , sniff, 
smoke , ca t or drink dur ing the test. T h e t ime 
horn i'ic placement of the particle to the 
p j t i e n t ' s first experiencing a sweet taste was 
t eco idcd . Pat ients who failed to exper ience a 
sweet taste a f t e r 60 min were d e e m e d to have 
giossly prolonged nasal M C C . Thei r ability to 
taste vvas de te rmined by placing saccharin on 
the tongue. 
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Fig. I. Scattcr diagram showing nasal mucociliary 
clearance times in patients with asthma, bronchiec-
tasis and normal controls. Figures represent means 1 
s.d. 

and were ab le to taste the saccharin placed on 
the t ongue . T h e s e pa t ien ts were excluded from 
the analysis . 

Results 

The nasal mucociliary clearance ( N M C C ) 
obta ined for the four categories is shown in Fig. 
1. Normal subjects ( G r o u p D ) had a N M C C 
time of 11.9 ± 6.2 mm while the values 
obta ined for asthmatic pat ients with and with-
out rhinitis were prolonged (22.8 1 2.9 and 21.1 
± 2.8 min, respectively). T h e d i f ferences be-
tween each of these two groups and the control 
was statistically significant ( / ' < 0.001). Mow-
ever , the d i f ference between the as thmat ic sub-
jects with rhinitis ( G r o u p A ) and those without 
rhinitis ( G r o u p B) was not statistically signifi-
cant ( / ' > 0.05). T h e six pat ients with bron-
chiectasis ( G r o u p C) also had a pro longed 
N M C C of 24.2 ± 3.5 min which was statistically 
significant when compared with the control 
g roup (P < 0.001). The re were no statistically 
significant d i f fe rences be tween G r o u p s C and A 
( / ' > 0.05), and G r o u p s C and B ( P > 0.05). 
T w o pat ients had a N M C C greater than 60 min , 
1 patient had a N M C C of 75 min ( G r o u p A) 
while the o the r had 68 min ( G r o u p B). These 
pat ients did not have any nasal septal deformi ty 

Discussion 

Mucociliary c l ea rance is an impor tant defence 
mechan i sm of the respi ra tory tract . It depends 
on effect ive func t ion ing of the mucus and cilia. 
Mucus is p r o d u c e d by goblet cells which are 
found lining the t racheo-bronchia l tree. The 
mucociliary c lea rance t ime effectively assesses 
the funct ion of bo th the mucus and cilia, while 
ciliary beat f r equency and ciliary ultrastructure 
specifically assess ciliary funct ion. 

In o u r s tudy, the N M C C t ime was prolonged 
in o u r as thmat ic pat ients . This is consistent with 
f indings f r o m o t h e r s tudies [3,12.13). However. 
Uady et al. (8| obse rved a rapid transit t ime: the 
reason adduced for their observat ion was that 
the nasal secre t ion of their pat ients was alkaline 
and that ciliary action is increased under such 
condi t ions [8]. Al though there were differences 
be tween the pa t ien ts with associated allergic 
rhinitis and those wi thout , the difference was 
not statistically signif icant , which is similar to 
the observat ion of Stanley et al. [12]. A plau-
sible explana t ion for this is that the associated 
rh inor rhoea in the rhinitis group produced 
inefficient mucocil iary t ransport . 
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In our p a t i e n t s with b ronch iec t a s i s t he muco-
ciliary c l ea rance w a s cons ide rab ly i m p a i r e d , 
similar to t he o b s e r v a t i o n of o t h e r w o r k e r s 
[12.14-18]. Th i s is d u e t o t he p r e s e n c e of 
irreversible b ronch ia l d a m a g e a n d p roduc t ion 
of pu ru len t s p u t u m . T h e p r e s e n c e of a b n o r m a l 
g lycoprote ins in b ronch iec t a s i s resul ts in mucus 
with sub -op t ima l visco-elast ic p r o p e r t i e s while 
ciliary bea t f r e q u e n c y is s lower in pus than in 
clear sec re t ion [ IS .16) . Bronch iec ta s i s is a 
p r o m i n e n t f e a t u r e of K a r t a g e n e r ' s s y n d r o m e in 
which p r i m a r y ciliary dyskines ia has b e e n re-
por ted (6). T h e ciliary a b n o r m a l i t y is not 
l imited to the b ronch ia l ep i t he l i um but a f fec t s 
cilia in all o r g a n s ; this h a s b e e n t e r m e d 
immoti le-ci l ia s y n d r o m e (6). 

A l t h o u g h ciliary u l t r a s t r u c t u r e was not es tab-
lished in this s t u d y , it is unlikely that our 
pa t ien ts h a v e ciliary dysk ines ia . T h e r e was n o 
ev idence t o sugges t K a r t a g e n e r ' s s y n d r o m e as 
n o n e of the p a t i e n t s h a d sinusi t is , s i tus inversus 
or infer t i l i ty . 

T h e r e w e r e two p a t i e n t s with abnorma l ly 
p ro longed N M C C s imi la r t o that r e p o r t e d by 
o the r w o r k e r s [12). Such a b n o r m a l l y p ro longed 
c learance t ime h a s b e e n assoc ia ted with nasal 
septal d e f o r m i t i e s [17) which ne i t he r of these 
two p a t i e n t s h a d . 

T h e c o n t r i b u t i o n of a b n o r m a l mucoci l iary 
action in r e sp i r a to ry d i seases is g radua l ly un-
folding. A t t e m p t s a r e be ing m a d e to e n h a n c e 
ciliary ac t ion in p a t i e n t s with p r i m a r y ciliary 
dyskinesia . Most of t he t ime t h e r a p y had been 
directed at a l t e r ing t h e visco-elasticity of 
mucus. A t t e m p t s a r c . h o w e v e r , be ing m a d e to 
enhance ciliary ac t ion in pa t i en t s with p r imary 
ciliary dysk ines ia . 

T h e r e is cu r r en t l y n o single o r uni fy ing 
explanat ion fo r a b n o r m a l mucoci l ia ry act ion 
and the re is mos t likely to be an in terp lay of 
factors. T h e clinical i m p o r t a n c e of this s tudy 
and o t h e r s will b e c o m e a p p a r e n t w h e n the 
effect of d rugs a f f ec t ing ciliary ac t ion is p rop-
erly s tudied . 
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