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Studies on the mechanisms of cooling induced responses in isolated
guinea-pig trachea
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It was reported that exercise-induced asthma is associated with the temperature
reduction of the airway smooth muscle. However, the precise mechanisms which may
involve are poorly understood. We studied the effect of cooling on isolated guinea-pig
trachea. In our results, cooling induced a small and transient contraction followed by a
sustained relaxation. In addition, histamine(1-300uM), serotonin(0.1-30uM)and
ryanodine(0.1-30uM) potentiated cooling-induced relaxation in a dose dependent
manner. Conversely, carbachol inhibited the cooling induced relaxation to contraction
at high concentraction(>10uM). Cooling-in-duced contraction under carbachol high
concentration were abolished by ryanodine pretreatment.

In the presence of indomethacin, cooling-induced relaxations response to serotonin
and low dose carbachol were reversed to contraction completely. Similar results were
observed at low dose histamine, however, the relaxation responses were restored at



high concentration. In contrast, cooling-induced contractions in previous statements
were abolished by ryanodine pretreatment.

Cooling-indued contraction can be inhibited by ouabain, a potent inhibitor of sodium
pump, pretreatment. However, ouabain, nifedipine and CPA did nnot affect
cooling-induced contraction under carbachol developed tension.

In conclusion, we have presented data 1)demonstrating that the cooling responses are
composed by a contraction phase and relaxation phase in isolated guinea-pig trachea,
2)indicating that cooling-induced relaxation is associated with endogenous
arachidonic acid metabolites, 3)raising the possibility that cooling induced internal
calcium release may involve in ryanodine receptors



