Regulation of circadian oscillator by the novel peptide, neuromedin U (NMU)
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Abstract

We investigated the role of novel peptide, neuromedin U (NMU), for circadian clock and reflex
function. Immunohistochemical analysis revealed the presence of a gut-brain peptide, neuromedin U
(NMU), in the suprachiasmatic nucleus (SCN), which is the site of the master circadian oscillator.
The expression of NMU mRNA exhibited a circadian rhythm, with the peak expression in the SCN
occurring at CT4-8 h. lcv injection of NMU induced the expression of Fos protein in the SCN and
caused a phase-dependent phase shift of the circadian locomotor activity rhythm. Furthermore, ICV
injection of NMU increased the expression of Perl, but not Per2 in the SCN. These results indicate
that NMU may play some important role in the circadian oscillator by exerting an autocrine or
paracrine action in the SCN. Next, we compared nociceptive reflexes in NMU KO and wild-type
mice. Hot plate and formalin tests revealed that reflexes to heat and pain were significantly
decreased in NMU KO mice. Conversely, icv injection of NMU into wild-type mice stimulated
nociceptive reflexes in a dose-dependent manner. After NMU injection, increased c-Fos expression
was observed in awide range of locations in hypothalamus, brainstem and spinal cord. These results
suggest that endogenous NMU may be involved in reflexes.
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