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Mechanisms of low temperature tolerance common to mammals as a basis for
induction of artificial hibernation.

Shimizu, Yasutake
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We have ﬁreviously found that the expression of cold inducible RNA binding
protein (CIRP) is regulated at the splicing level in hibernating animals. The present study examined
whether this regulatory mechanism commonly functions in non-hibernating animals to avoid organ
injury that occurs during hypothermia.

Two types of genome-edited mice were generated: hibernating type (exhibiting a hibernating splicing
pattern) and variant type (without a hibernating pattern). When hypothermia was forcibly induced,
severe arrhythmias appeared in the variant type when the body temperature decreased to less than 20
° C, and cardiac arrest occurred in about half of them. In contrast, arrhythmias in the hibernating
type were minor and only a few individuals experienced cardiac arrest. These findings indicate that
expression of functional CIRP by hibernation-like splicing mechanism is effective in making the
heart tolerant to low temperatures.
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