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Endocrine mechanisms of adaptation to low temperature in amphibians
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Using the bullfrog as a model, we studied the discrepancy of the role of
hypophysiotropic hormones between poikilotherms and homeotherms. It was revealed that in the frog,
the main hypophysiotropic hormones for TSH, ACTH, and PRL are CRF, AVT, and TRH, respectively.
Considering that in the poikilothermic frog, TRH secretion is enhanced when subjected to a lower
temperature, it was concluded that the hypophysiotropic system for metamorphosing amphibians is
reasonable, and that the shift of the role of the hypophysiotropic system would have been one of the

driving forces for the appearance of homeotherms. In addition, a novel type of PRL expressed only
in the larval bullfrog pituitary is expected to be a clue for analyzing the tolerance mechanism in
the larvae to a cold temperature. In another series of experiments, we have demonstrated that in the
freeze-resistant Japanese tree frog, a cold temperature enhances synthesis of glucose and
tissue-specific expression of glucose transporters.
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