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Morphological analysis of the nociceptive inputs to orexin-containing neurons in
the hypothalamus
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In this study, we have analyzed the nociceptive inputs to orexin-containing
neurons (ORX neurons) in the hypothalamus. The results were as follows: 1)lateral parabrachial (IPBN)
neurons that sent projection fibers to the ORX neurons-containing hypothalamic area were activated by
nociceptive inputs; 2) these IPBN neurons received projection fibers from the dorsal horn of the spinal
cord as well as from the caudal subnucleus of the spinal trigeminal nucleus (Vsp); 3) IPBN-projecting
neurons in the dorsal horn and caudal subnucleus of the Vsp were glutamatergic.

These data suggest that nociceptive inputs activate hypothalamic ORX neurons through the pathways from
the dorsal horn and the caudal subnucleus of the Vsp to these neurons via the IPBN, resulting in
producing arousal response.
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