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Elucidating the Mechanisms of Neural Function Maintenance During
Hibernation-Induced Hypothermia: An Approach Using Ca2+ Imaging
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Hibernating animals possess an extraordinary ability to maintain neural
activity even under low-temperature conditions that are intolerable for typical mammals. However,
the difficulty in artificially inducing hibernation and the lack of non-invasive methods to measure
neural activity during hibernation have left much about the neural cold tolerance of hibernating
animals unknown. In this study, we demonstrated that the thiazoline class fear odor, which induces
hypothermia in mice, can also induce hibernation-like hypothermia in hibernating hamsters.
Furthermore, we applied the recently developed in vivo Ca2+ imaging technique to hamsters under
hibernation-like hypothermia. The results showed that neural activity was maintained in the
hibernation-like hypothermic hamsters, with a decrease in the number of calcium spikes and an
increase in spike width. In contrast, non-hibernating mice exhibited abnormal calcium influx under
low-temperature conditions.
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