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Abstract

Role of orexin in the regulation of autonomic outflow during defense response against
stress

Tomoyuki Kuwaki

Departments of Molecular & Integrative Physiology and Autonomic Physiology, Chiba
University Graduate School of Medicine, Inohana 1-8-1, Chuo-ku, Chiba 260-8670,

Japan

The perifornical area of the hypothalamus has been known as the center for defense
response, or “fight or flight” response, which is characterized by concomitant rise in
arterial blood ‘pressure (AP), heart rate (HR), and respiratory frequency (Rf). We
examined whether orexin, a recently identified hypothalamic neuropeptide, contributes
to the defense response and basal cardiovascular regulation using prepro-orexin
knockout mice (ORX-KO). Microinjection of a GABA-A receptor antagonist,
bicuculline, to the perifornical area in the posterior hypothalamus, where orexin-
neuronal cell bodies are abundant in the wild-type mice, resulted in attenuated rise in
AP, HR, Rf, and EEG arousal in urethane-anesthetized ORX-KO. Moreover, socio-
emotional stress induced by resident-intruder test resulted in attenuated behavioral and
cardiovascular responses in awake and freely moving ORX-KO. We also found that
basal AP in orexin knockout mice was significantly lower in both anesthetized and
conscious conditions. Alpha-adrenergic blockade with prazosin or ganglion blockade
with hexamcthonilim cancelled the difference in basal AP, indicating lower sympathetic
tone in knockout mice. The present study suggests that orexin-containing neurons in the
perifornical area play a role as one of the efferent pathways of defense response and

also operate as a regulator of AP at basal condition by activating sympathetic outflow.
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