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Identification of neural pathway involving innate fear-induced hypothermia and
bradycardia
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Emotions such as fear can trigger acute changes in body temperature
accompanying defensive behaviors to enhance survival in life-threatening conditions. The neural
mechanisms of fear-associated thermoregulation remains unknown. In this project, we found that
innate fear odor 2-methyl-2-thiazoline (2MT) evokes rapid hypothermia and elevated tail temperature,

indicative of vasodilation-mediated heat dissipation, in wild-type mice, but not in mice lacking
Trpal, a chemosensor for 2MT. We identified posterior subthalamic nucleus (PSTh) as a novel
thermoregulatory hub through comparative c-fos mapping, opto-/chemo-genetics, and neural
circuit/cell type specific neural manipulations. We discovered a novel PBel-PSTh-NTS circuit,
whereby 2MT-evoked innate fear signal was transmitted from the external lateral parabrachial
subnucleus (PBel) to the nucleus of the solitary tract (NTS) through PSTh to induce innate
fear-associated hypothermia and tail vasodilation.
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