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Influence of the Epithelium on the Contraction of
Guinea Pig Isolated Tracheal Smooth Muscle
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It has been well known that the integrity of airway epithelium is important in development of
bronchial hyperreactivity and bronchial asthma. But the mechanisms involved are still unclear.

To evaluate that airway epithelium is able to modulate the contraction of guinea pig tracheal
smooth muscle, we investigated the responsiveness of intact and epithelium-denuded tracheal strips
to histamine and acetylcholine. And to evaluate whether cyclooxgenase products play a role in this
modulatory mechanism, we also investigated the effect of indomethacin pretreatment on the tracheal
responsiveness to histamine.

Results were as follows:

1) In guinea pig tracheal smooth muscle the presence of airway epithelium significantly reduced the
response to histamine.

2) In the presence of indomethacin dose-response curves and EC;, values were similar between
intact and epithelium-denuded tracheal strips, that is, indomethacin abolished the influence of
epithelium on the contracion of tracheal smooth muscle.

3) The response of tracheal smooth muscle to acetylcholine was similar both in the presence and
absence of epithelium.

These results suggest that airway epithelium of guinea pig may generate an inhibitory signal to
decrease the response of tracheal smooth muscle to histamine and cyclooxygenase products may
contrbute to the modulation of airway epithelium on the contracion of tracheal smooth muscle.
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pig tracheal strips which were prepared after completion of
experiment. An intact tracheal strip is shown in A. Epithelial
cell layer is removed effectively by rubbing the luminal surface
with a cotton-tipped applicator (B).
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Fig. 2. A schematic representation of 100 cc vertical chamber and isometric recording system. The

chamber could be maintained at constant temperature and aerated with 95% 0,/5%
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Fig. 3. Effect of epithelium removal on responsiveness
of guinea pig tracheal smooth muscle to his-
tamine. Dose-response curve was moved to left
by removal of epithelium. Results were expres-
sed as % of the maximal response. Points
represent the mean and vertical lines show SD
(n=6).
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Fig. 4. Dose-response curves for histamine in the
presence of indomethacin (10°M). Indometh-
acin abolished the relaxing effect of epithelium
on the maximal response. Points represent the
mean and vertical lines show SD (n=6).
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Table 1. EC4 Values for Histamine and Acetlycholine
in Intact and Epithelium-Denuded Guinea Pig
Tracheal Strips. Data are Shown as Mean + SD

(n=6, respectively)

Stimulus ECs
With Without
Epithelium Epithelium
Histamine
only* 4.83+0.12 5.19£0.15
indomethacin** 5.25+013 5.34x 0.6
Acetylcholine** 471 +£0.14 4.85+0,12

*p <0,001, ** not significant
ECso is — log of molar concentration causing 50% of
maximal contraction.
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Fig. 5. Effect of epithelium removal on responsiveness
of guinea pig tracheal smooth muscle to acetyl-
choline. Note that dose-response curves of
intact and epithelium-denuded tracheal strips
are similar. Results are expressed as % of the
maximal response. Points represent the mean
and vertical line show SD (n=¥6).
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