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Information involved in the regulation of energy metabolism from the peripheral organs is
transmitted to the hypothalamus via the afferent autonomic nerve. The brain, in turn, regulates
systemic organs via the autonomic efferent nerve. In this study, we tried to identify novel peptides
involved in signal transduction related to energy metabolism via the autonomic nerve. We also
sought to investigate the coordination of control among the autonomic nerve, endocrine and
immunity, and to elucidate the etiology of obesity and cachexia resulting from failures of
homeostasis.

Two novel peptides were identified. One peptide, expressed in the granules of pancreatic beta cells
along with insulin, increased glucose-stimulated insulin secretion in both mouse pancreatic islets and
beta cell-derived MING6 cells, and also increased insulin secretion and improved glucose tolerance
during glucose tolerant tests in mice and rats. Moreover, this peptide exerted a protective effect on
drug-induced apoptosis in MING cells. This peptide represents a new candidate of anti-diabetic agent.
The other peptide, expressed at high levels in the pituitary, suppressed food intake, activated the
sympathetic nerve, raised blood pressure, and increased oxygen consumption. We have examined the
effect of this peptide on pituitary hormone secretion. We also investigated the role of vagal nerve on
the transfer of gut-derived inflammatory signals induced by a high-fat diet to the hypothalamus via
the vagal nodose ganglion. We further identified and analyzed three orphan GPCRs whose
expression in the nodose ganglion was affected by a high-fat diet.
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