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Epithelial Modulation on Guinea-pig Tracheal Smooth Muscle Tension
to Contractile Agents

Bon Nyeo Koo, M.D., Shin Ok Koh, M.D.,, Won Oak Kim, M.D.
Ki Jun Kim, MD., Yong Taek Nam, M.D., Mun Seok Seo, M.D.
and Seung Jun Kim, M.D.

Department of Anesthesiology, Yensei University College of Medicine, Seoul, Korea

Background: Asthma can be described as the hypersensitivity of the airway to various stimuli. Injury
to tracheal epithelial cells could be the reason for tracheal hypersensitivity in asthma or upper respiratory
infection. This study is based on the hypothesis that the dysfunction of the airway in asthma is caused
by epithelial cell injury.

Methods:  After isolating guinea-pig tracheal preparations, in order to examine the role of airway
epithelium in response to smooth muscle, we measured the contractile responses to acetylcholine, car-
bachol, and histamine on the isolated epithelium-denuded or epithelium-intact guinea-pig tracheal pre-
parations. When tracheal tones were stabilized, each contractile agent was added cumulatively to the
organ baths to obtain concentration-response curves, and EDsy and EDys were calculated.

Results: In both groups, tracheal tones increased in response to contractile agents, in concentration-
dependent manners. In comparing both groups, the contractility of denuded trachea was increased by
10”7 and 10"® M in acetylcholine, and by 10 ® M in histamine significantly. In denuded trachea, EDso
and EDes increased significantly in response to both acetylcholine and histamine. However, they did
not increase in carbachol.

Conclusions: The removal of the epithelium increased the contractile responses to acetylcholine and
histamine. (Korean J Anesthesiol 2000; 38: 920~ 926)

Key Words: Airway: trachea; tracheal epithelium; tracheal smooth muscle tension. Animal: guinea-
pig.
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Fig. 1. An example of original tracing on guinea-pig
trachea is shown. (a) Enhanced contraction of the trachea
is seen when the epithelium is removed, as the con-
centration of acetylcholine is increased from 10~° 0 10™*
in guinea-pig trachea. (b) Contraction is induced as the
concentration of acetylcholine is increased from 10~°
107* in guinea-pig trachea with epithelium intact.
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Fig. 2. This shows transverse paraffin embedded sections of guinea-pig tracheal cut after staining with
H-E (X 100). Left shows the section with epithelium (E) intact. Right shows the section after epithelium

removed.
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Fig. 3. Cumulative concentration-effect curves is shown for (A) acetylcholine, (B) carbachol, and (C) histamine for
epithelium-intact tracheal smooth muscle strips (7)) and epithelium-denuded strips (@). *: P < 0.05 compared with

epithelium-intact group.
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Table 1. The Values of EDso and EDgs for Guinea-Pig Tracheal Contraction of Acetylcholine, Carbachol, and Histamine

EDso (M) EDgs (M)
Agent n
Epi-intact Epi-denuded Epi-intact Epi-denuded
Ach 0.45% * 0.151 0.113 £ 0.043* 45.900 + 18.143 6.654 + 4.490* 12
Cab 0.015 * 0.004 0.008 + 0.002 0.570 + 0.151 0.196 + 0.087 14
His 0956 + 0.437 0.340 = 0.083* 61.440 = 51.300 5797 + 2.531* 12

The values are mean + SEM. EDs and EDss refer to the concentrations of acetylcholine, carbachol, and histamine
increased tone to 50 and 95% of the maximal response. Epi-: epithelium, Ach: acetylcholine, Cab: carbachol, His:
histamine. *: P < 0.05 compared with epithelium-intact group.
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