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Analysis of hunger and satiety signalling pathway from peripheral to central
nervous system using visualizing technology of a marker of neuronal activation
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Glucagon-like peptide-1 (GLP-1) is released postprandially from the gut and
known as a satiety peptide. However, it’ s unclear whether peripheral GLP-1 can directly reach
receptors in the brain. To examine how peripheral GLP-1 reaches into the brain, we analyzed the
c-Fos, a marker of neuronal activation, expression in the brainstem neurons after intraportal
injection of GLP-1. Physiological concentration of GLP-1 induced c-Fos expression of nucleus tract
solitarius neurons, but not of area postrema neurons. These results suggest the GLP-1 secreted from
the gut might reach the brain as a signal via vagal nerve rather than as a hormone via the
bloodstream. These experiments were used transgenic rat expressing green fluorescent protein (GFP)
under control of a c-fos promoter. Therefore, c-Fos-expressing neurons were identifiable by GFP.
This experimental design might be applicable to the identification of secondary neurons for satiety-

or hunger-signal of peripheral peptides.
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