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Molecular mechanism for highly sensitive response to peripheral hormones in
hypothalamic neurons and homeostatic role
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Peripheral injection of insulin induced c-Fos in hypothalamic
paraventricular nucleus (PVN) particularly in large-sized oxytocin neurons, and increased plasma
oxytocin levels in mice. Very low levels of nsulin at picomolar concentrations increased cytosolic
free calcium in single neurons isolated from PVN mostly in large-sized neuroendocrine oxytocin
neurons. In oxytocin neuron-specific PDK1 knockdown mice via Cre-LoxP system, picomolar insulin
failed to activate neuroendocrine oxytocin neurons and peripheral insulin-induced rises in plasma
oxytocin disappeared.

These results indicate that large-sized neuroendocrine oxytocin neurons in PVN respond to very low
levels of insulin via mechanisms involving PDK1.
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