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(BRSD) Az Mechanism for supersensitive reception of peripheral hormones by central neurons
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sewriEsgce | Glucose and insulin induce Ca*" signaling in nesfatin-1 neurons in the hypothalamic
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Peripheral hormones, such as glucagon-like peptide-1 (GLP-1) and insulin, enter the brain via the blood brain barrier
and exert the central actions. Via peripheral action GLP-1 enhances insulin release and insulin regulates
glucose/lipid metabolism, while via central action GLP-1 and insulin both produce satiety. Their physiologic
concentrations in the peripheral circulation are in the nanomolar (10™° 10" M) range while those in the brain in the
picomolar level (10™** 10™2 M) range. How these hormones at the extremely low concentration can exert their effects
in the brain?

In this study, | investigated the concentration-dependencies of the effects of GLP-1 and insulin in their central
vs. peripheral target cells and underlying signal transduction mechanisms. GLP-1 at 10™° M and greater activated its
peripheral targets, isolated pancreatic 3-cells and vagal afferent neurons. In contrast, GLP-1 at concentration as low
as 10 M activated hypothalamic anorexigenic neurons. GLP-1 activated pancreatic B-cells via CAMP-PKA -
EPAC - Ca* signaling. Insulin in a 10 10" M range is known to regulate glucose/lipid metabolism. I found that
insulin at 10™* 710 M directly inhibited orexigenic neuropeptide Y neurons and activated anorexigenic nesfatin-1
neurons (Aging 3: 1092-, 2011; Biochem Biophys Res Commun 420: 811-, 2012).

These results demonstrate that these hormones are approximately 4 log-orders more potent in the central tissue
than peripheral tissue. | plan to investigate the differences of signal transduction mechanisms between central and
peripheral tissues and to explore whether specific molecule that effectively amplifies the signals by low
concentrations of these hormones.




