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ABSTRACT : Long-term exposure of cigarette smoke or air pollutants to human can induce
damages in the airway mucociliary function and can be closely related to the irritation and
sputum formation in the respiratory system. This study was undertaken to investigate whether
rat trachea can be used as a tool for evaluating the cigarette smoke quality. It was identified
that, through the examination with inverted microscope, ciliary beating in 1 mm long cut of nat
trachea ring was continued for at least 48 hours in saline solution at 25T. The ciliostasis time
in a KCN solution as a positive control was decreased with increasing the concentration of KCN.
There were no significant differences in the ciliostasis time by body weight and individual
variation of rats, Ciliotoxicity of whole smoke trapped in saline was not significantly changed by
aging for more than 6 hrs. The ciliostasis time was in inverse proportion to the number of
sample cigarettes applied. As moisture in the cigarette was increased, ciliostasis time was linearly
increased. Therefore, these data indicate that the ciliotoxicity test using rat trachea in vitro can
be applied to evaluate the cigarette smoke quality and to search factors for the irritation and
sputum formation by cigarette smoke as well as air pollutants,
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Fig. 1. Effect of KCN on the ciliostasis in rat
trachea.

Table 1. Changes of tracheal ciliostasis according
to body weight of rats

Body Weight (g)

Ciliostasis (sec)’

150 590£87
200 59954
250 684108

“Ciliostasis is the mean value which obtained from
five rats each with three replicates.
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Table 2. Variations of tracheal ciliostasis by
individual rat

ot
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Table 3. Effect of aging of cigarette smoke
solution on ciliostasis of rat trachea

Rats Ciliostasis (sec) Aging of Smoke Solution (hr) Ciliostasis (sec)
Rat-1 584196 0 581+87
Rat-2 608+ 87 3 604196
Rat-3 634194 6 558£113
Rat-4 64576 Values are presented as mean®tSD of at least six
Rat-5 592169 replicates.

Rats with 200 g body weight were selected for the
measurement of tracheal ciliostasis. Values are pre-
sented as mean*SD of at least six replicates.
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Fig. 2. Effect of the concentrations of cigarette
smoke solution on ciliostasis in rat trachea. Vari-
ous concentrations of cigarette smoke solution
were prepared by burning 10 through 90 cigarettes
according to the method described in Materials
and Methods.
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Fig. 3. Effect of cigarette moisture on the cilio-
stasis in rat trachea. “Significantly different from
10.3% of cigarette moisture (P<0.01).
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Table 4. Effects of humectants treated to a ciga-
rette on ciliostasis of rat trachea

Ciliostasis Time (sec)

Humectants
(%6) Glycerol Propylene glycol
0 1295+41 1295+ 141
2.0 1095115 12291146
3.0 1020109 1152+120
4.0 912+99™ 1154+147

Values are presented as meanTSD of at least six
replicates. “Significantly different from no treatment
(P<0.05), “Significantly different from no treatment
(P<0.01).
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