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Summary

Nasal mucociliary clearance (NMCC) time was
measured in four groups of patients: asthmatics
with allergic rhinitis, asthmatics without rhin-
itis, bronchiectatics and normal subjects. The
saccharin method was used for the study. The
NMCC time was prolonged significantly in the
asthmatic groups and group with bronchiectasis
when compared with control subjects (P <
0.001). It is likely that the impaired mucociliary
clearance is due to a combination of mucus
abnormality and ciliary malfunction.

Résumé

Le temps d'élimination muco-ciliaire nasal
(TEMCN) était calculé dans quatre groupes
des malades: les asthmatiques avec rhinites
allergique. les asthmatiques sans rhinites; les
bronchiectatiques et les sujets normaux. Pour
arriver a les résultats, la méthode saccharine a
été utilisé. Le TEMCN ¢était significativement
prolongé dans les bronchiectatiques et les
asthmatiques que chez les normaux (P <
0.001). Cest possible que cet affaiblissement
d'élimination muco-ciliaire est caus¢ par un
combinaison d'un anomalie mucucuse et d'un
déreglement ciliaire.

Introduction

The respiratory tract from the nose to the
bronchioles is lined with cilia. The main func-
tion of cilia .n the respiratory tract is to move
mucus to the oropharynx where it is expecto-
rated. Cilia beat in transportation of mucus has
been likened to an escalator mechanism, while
electron microscopy has shown that there are
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hooks at the tips of respiratory cilia which help
in the propagation of sputum [l]. It can
therefore be seen that when mucociliary clear-
ance is impaired, the problem could be with
either the mucus or cilia.

Mucociliary clearance (MCC) in the respira-
tory tract is an important defence mechanism
and has been observed to be impaired in some
respiratory diseases such as asthma [2,3], bron-
chiectasis [4], and chronic obstructive pulmon-
ary discases [5].

Primary ciliary dyskinesia is a well recognized
feature of Kartagener's syndrome and 1t i
believed that poor MCC in this syndrome leads
to chronic sinusitis and bronchiectasis [6).

Various methods have been used to measure
MCC. These include measurement of the speed
of removal of radiolabelled particles (7], a
barium sulphate technique [8]. and the sac-
charin technique [9,10].

This study was designed to evaluate the
integrity of the mucociliary action in our
patients with asthma and bronchiectasis.

Subjects and methods

Four groups of patients were recruited into the
study.

Group A — patients with asthma and asso-
ciated allergic rhinitis 20
patients (10 males, 10 females,
age 32 + 10.5 years).

patients with asthma but no rhin-
itis — 20 patients (10 males, 10
females, age 34 + 11.8 ycars).
patients with bronchicctasis — 6
patients (4 females, 2 males, age
38 + 6.2 years).

normal controls — 22 patients (12
males, 10 females, age 30 + 9.8
years).

Group B —

Group C —

Group D—
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The patients with asthma satisfied the Ameri-
can Thoracic Society Definition of asthma [1].
They were in steady state, not having exacerba-
tion of their asthma or rhinitis and were not on
any medication 12 h before the examination.
The patients with bronchiectasis had classical
symptoms and radiological confirmation of the
discase. All the controls did not have respira-
tory discase and were non-smokers.

Saccharin test

The saccharin test used was that of Andersen et
al. [9). A 1-mm diameter particle of saccharin
was placed in the inferior nasal turbinate. The
pattient was instructed not to sneeze, sniff.
sincke, cat or dnnk during the test. The time
from e placement of the particle to the
patient’s first experiencing a sweet taste was
vecorded. Patients who failed to experience a
sweel taste after 60 min were deemed to have
grossly prolonged nasal MCC. Their ability to
taste was determined by placing saccharin on
the tongue.

Results

The nasal mucociliary clearance (NMCC)
obtained for the four categories is shown in Fig.
1. Normal subjects (Group D) had a NMCC
tme of 11.9 = 6.2 min while the values
obtained for asthmatic patients with and with-
out rhinitis were prolonged (22.8 + 2.9 and 21.1
+ 2.8 min, respectively). The differences be-
tween each of these two groups and the control
was statistically significant (P < 0.001). How-
ever, the difference between the asthmatic sub-
jects with rhinitis (Group A) and those without
rhinitis (Group B) was not statistically signifi-
cant (P > 0.05). The six patients with bron-
chiectasis (Group C) also had a prolonged
NMCC of 24.2 * 3.5 min which was statistically
significant when compared with the control
group (P < 0.001). There were no statistically
significant differences between Groups C and A
(P > 0.05), and Groups C and B (P > 0.05).
Two patients had a NMCC greater than 60 min,
1 patient had a NMCC of 75 min (Group A)
while the other had 68 min (Group B). These
patients did not have any nasal septal deformity
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Fig. 1. Scatter diagram showing nasal mucociliary
clearance times 1n patients with asthma, bronchiec-
tasis and normal controls. Figures represent means
s.d.

and were able to taste the saccharin placed on
the tongue. These patients were excluded from
the analysis.

Discussion

Mucociliary clearance is an important defence
mechanism of the respiratory tract. It depends
on effective functioning of the mucus and cilia.
Mucus is produced by goblet cells which are
found lining the tracheo-bronchial tree. The
mucociliary clearance time cffectively assesses
the function of both the mucus and cilia, while
ciliary beat frequency and ciliary ultrastructure
specifically assess ciliary function.

In our study. the NMCC time was prolonged
in our asthmatic patients. This is consistent with
findings from other studies [3,12.13]. However.
Hady et al. [8] observed a rapid transit time: the
reason adduced for their observation was that
the nasal secretion of their patients was alkaline
and that ciliary action is increased under such
conditions [8]. Although there were differences
between the patients with associated allergic
rhinitis and those without, the difference was
not statistically significant, which is similar to
the observation of Stanley er al. [12]. A plau-
sible explanation for this is that the associated
rhinorrhoea in the rhinitis group produced
inefficient mucociliary transport.
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In our patients with bronchiectasis the muco-
ciliary clearance was considerably impaired,
similar to the observation of other workers
[12,14-18]. This is due to the presence of
irreversible bronchial damage and production
of purulent sputum. The presence of abnormal
glycoproteins in bronchiectasis results in mucus
with sub-optimal visco-elastic properties while
ciliary beat frequency is slower in pus than in
clear sccretion [15.16]. Bronchicctasis is a
prominent feature of Kartagener's syndrome in
which primary ciliary dyskinesia has been re-
ported [6]. The ciliary abnormality is not
limited to the bronchial epithelium but affects
cilia in all organs; this has been termed
immotile-cilia syndrome [6].

Although ciliary ultrastructure was not estab-
lished in this study. it is unlikely that our
patients have ciliary dyskinesia. There was no
evidence to suggest Kartagener's syndrome as
none of the patients had sinusitis, situs inversus
or infertility.

There were two patients with abnormally
prolonged NMCC similar to that reported by
other workers [12]. Such abnormally prolonged
clearance time has been associated with nasal
septal deformities [17] which neither of these
two patients had.

The contribution of abnormal mucociliary
action in respiratory diseases is gradually un-
folding. Attempts are being made to enhance
ciliary action in patients with primary ciliary
dyskinesia. Most of the time therapy had been
directed at altering the visco-clasticity of
mucus. Attempts are, however, being made to
enhance ciliary action in patients with primary
ciliary dyskinesia.

There is currently no single or unifying
explanation for abnormal mucociliary action
and there is most likely to be an interplay of
factors. The clinical importance of this study
and others will become apparent when the
effect of drugs affecting ciliary action is prop-
erly studied.
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