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Effect of Guinea Pig Tracheal Epithelium on the Contraction
of Rat Vascular Smooth Muscle
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It has been well known that the integrity of airway epithelium is important in developing of
bronchial hyperreactivity or bronchial asthma. But the mechanisms underlying this nonspecific
airway hyperresponsiveness are not yet determined.

To evaluate the ability of guinea pig trachea to release an epithelium derived relaxing factor
(EpDRF) which relax rat vascular smooth muscle, we performed the coaxial bioassay using guinea pig
trachea and rat aorta. And to evaluate the nature of EpDRF we investigate the influence of methylene
blue and indomethacin on the coaxial bioassay.

Results were as follows.

1) Vascular smooth muscle mounted into the epithelium intact trachea which was precdntracted
with phenylephrine was relaxed by addition of histamine or acetylcholine. But vascular smooth
muscle mounted into epithelium denuded trachea failed to be relaxed.

2) Epithelium dependent relaxation of vascular smooth muscle was not affected by pretreatment of
methylene blue or indomethacin. '

These results strongly suggests that guinea pig tracheal epithelium releases EpDRF which is able
to relax rat vascular smooth muscle. And EpDRF released by airway epithelium is not related to
endothelium derived relaxing factor (EDRF) or cyclooxygenase products.
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Fig. 1. Histologic section of (Hematoxylin and Eosin staining) of
guinea pig trachea which were prepared after completion of
experiment. An intact trachea is shown in A. Epithelial cell
layer was removed effectively by rubbing the luminal surface
with cotton-tipped applicator (B).
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Fig. 2. A coaxial asser?xb]y for the bioassay of EpDRF
released from donor airway »tissue, as first
described by Ilhan and Sahin'®.
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Fig. 3. 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% CO..
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Fig. 4. Responses of endothelium intact and denuded rat aorta prepa-
ration to histamine. All rat aorta preparations were
precontracted with phenylephrine. Note that methylene blue
abolished the endothelium dependent relaxation (right panel).
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Fig. 5. Responses of rat aortic preparation mounted into epithelium
intact and denuded guinea pig trachea to histamine (A) and
acetylcholine (B). Aortic preparations were all endothelium
denuded. Preparations mounted in the lumen of intact trachea
were relaxed in response to histamine and acetylcholine.
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Fig. 6. Concentration dependent relaxation of endoth-
elium denuded rat aorta caused by histamine (1
~100 M).
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Fig. 7. Responses of aortic preparations to histamine (A) and acetyl-
choline (B) in the presence of methylene blue. All aortic prepa-
rations were endothelium denuded and precontracted with
phenylephrine. Methylene blue ddid not affect the relaxation

of vascular smooth muscle.
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Fig. 8. Responses of aortic preparation to histamine (A) and acetyl-
choline (B) in the presence of indomethacin. All aortic prepara-
tions were endothelium denuded and precontracted with
phenylephrine. Relaxation of aortic preparation mounted into
epithelium intact trachea was not affected by indomethacin.
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