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Demonstration of Partial Epithelium
Removal on Guinea-Pig Airway to
Cooling as an Experimental Model

of Exercise-Induced Asthma.

Duyen-Suvey Chou, *Her Huane, and Wyy-Cuane Ko
ABSTRACT

The mechanism of exercise-induced bronchocostriction is poorly understood. It has been suggested
that respiratory heat loss and sequent cooling of the airway constitute the initial reaction sequence
causes bronchoconstriction in asthmatics. The general concept of mediators release, as related to
exercise-induced asthma, is supported by several observations. Findings of HOLTZMAN et al suggested
that even epithelial cell may be a source of inflammatory mediators derived from the lipoxygenase
pathway of arachidonic acid.

Morphological abnormalities of epithelial cells lining the respiratory tract has been described in
patients with asthma. it may be of importance that not all cells of the airway epithelium are at the same
time in the same stage of destruction. However, several investigators observed that cooling induced
only bronchodilation in epithelium intact animals or human trachea in vitro. In other words, there is no
appropriate animal model of investigating the exercise-induced astham. This study considered the influ-
ence of epithelium in cooling induced tension chanes in guinea-ping tracheal smooth muscle. We applied
mechanical method to denude (Epi-) and partially denude (Epi+/-) epithelium to mimic the pathological
damage of asthmatics on guinea-pig trachea. In order to compare the denuded effects, some experi-
ment were carried out in keeping epithelium intact (Epi+).

It was found that: (1) Rapid cooling (27°C and 17°C) induced a transient contraction followed by
relaxation on Epi+ trachea. (2) Slow cooling (27°C) induce only relaxation on Epi+ and Epi- trachea.
The magnitude of the relaxation was non-significantly different, but the relaxation speed of Epi+ was
faster. (3) Slow cooling (27°C) induced a sustained contraction followed by relaxation on Epi+/- tra-
chea, but it showed a decay characteristic during repeated cooling. (4) Diphenhydramine (VENA) (10
uM) pretreatment could reverse the contraction induced by cooling on Epi+/- trachea. (5) Cooling
induced contraction and relaxation on Epi+/- trachea were inhibited by nordihydroguairaretic acid
(NDGA) (30 zM) pretreatment.

The results of our study suggest that the partially denuded epithelium may produce lipoxygenase
metabolites, such as hydroxyeicosatetraenoic acid, and stimulate histamine release from mast cells,
and play a role in the cooling induced contraction of airway smooth muscle. The Epi+/- trachea, we

demonstrated, may provide a useful model to investigate the mechanism of exercise-induced asthma.

Key words: Exercise-induced asthma, Guinea-pig, Epithelium, Cooling, Trachea, Mast cells.
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