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Mucociliary Clearance in the Children with Bronchial Asthma
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Background : Several studies have suggested that impaired mucociliary clearance plays a
role in the pathophysiology of bronchial asthma. Cough productive of mucoid sputum is common,
and mucous plugs in the airways are frequently observed. These clinical features are in keeping
with the histologic lesions of asthma, which involve primarily the epithelial and mucous-producing
structures of the conducting airways. Some studies have shown that the mucociliary clearance is
impaired in adult asthma, but it has not been studied in childhood asthma. The objectives of this
study were to examine whether the mucociliary clearance is impaired in childhood asthma and to
estimate the degree of impairment in comparison with that of immotile cilia syndrome.

Method : Thirteen children with mild stable asthma and eight patients with immotile cilia
syndrome completed this study. Ten healthy children were recruited as a normal control group.
The whole-lung mucociliary clearance was measured by the radioaerosol technique. Aerosols, tin
colloid particles tagged with the radionuclide technetium-99m(*™Tc), were generated by means of
nebulizer, and inhaled via a mouthpiece. The retention of radioactivity was measured at 30, 60,
90 and 120 minutes by gamma camera, and mucociliary clearance was calculated as percent
retention at each time.

Results :

1) In each subject, the percent retention decreased variably with the lapse of time.

2) The percent retention of radionuclide decreased at each time in order of normal control,
bronchial asthma and immotile cilia syndrome and the percent retention of immotile cilia
syndrome was significantly higher than that of normal control at each time(p<0.05).

3) At two hours, the percent retention of bronchial asthma(65.0 = 1.8(SE)%) was significantly
higher than that of the normal control(54.4 * 3.5%, p<0.05), and significantly lower than that of
immotile cilia syndrome(73.3 = 1.4%, p<0.01).
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4) When the percent retention was analyzed according to PCy in the children with bronchial

asthma, they had no relationship with each other.

Conclusion: Mucociliary clearance in the children with bronchial asthma was significantly lower
than normal control. This finding indicates that impaired mucociliary clearance operates in
childhood asthma as well, and suggests that it may be one contributing factor in the pathogenesis

of asthma. The degree of impairment, however, was not so severe as immotile cilia syndrome.
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Table 1. Clincal Characteristics and Basal
Radioactivity of Study Population.

ICS BA NC
rusmber 8 13 10
age (oM W1 10%+0° 10 £07
sex (MB) 6/2 10/3 713

basal radioactivity n + 56823 *
© it ime) 60336 * 8052 68776 *+ 11649 10136
ICS: immotile cilia syndrome, BA: bronchial asthma,

NC: normal control (mean * SE)
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Fig. 1. Mean retention curves for 13 patients with
bronchial asthma(BA), 8 patients with
immotile cilia syndrome(ICS) and 10
normal control(NC).
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Fig. 2. Distribution of the percent retention of
radioactivity at 2 hours in each subject.
ICS: immotile cilia syndrome, BA: bron-
chial asthma, NC: normal control Reten-
tion at 2 hr(%): retention radioactivity at
2 hours/ basal radicactivity (mean =
1SD)
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Fig. 3. Correlation of PCyx of 13 patients with
bronchial asthma and the percent retention
radioactivity at 2 hours of each subject.
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