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RECENT INSIGHTS INTO THE REGULATION OF PULSATILE GNRH SECRETION
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The pulsatile release of GnRH from the mammalian hypothalamus controls the gonadotropin secretory profiles that are essential for normal reproductive function. Pulsatile GnRH release is an intrinsic property of hypothalamic GnRH neurons and their immortalized counterparts, GT1-7 cells. Recent studies have begun to clarify this process at the single cell level and in GnRH neuronal networks. The propensity of GnRH neurons to generate bursts of action potentials, as in other neuroendocrine cells, may contribute to the genesis of pulsatile secretion.  The spontaneous activity of single GnRH neurons, and that of the GnRH neuronal network, has been proposed to underlie the development of pulsatile secretion. Potential models of the GnRH neuronal network include independent, coupled, and triggered modes of synchronized firing and neurosecretion. Several mechanisms based on calcium and cAMP signaling, including phosphodiesterase activity and activation of CNG channels, have been proposed to account for the pulsatile secretion of GnRH. Another role of intracellular signaling in pulse generation has been suggested by the marked inhibitory effect of Gi activation (by LH/hCG, M2 muscarinic, and high GnRH levels) on pulsatile secretion from GnRH neurons and GT1-7 cells. Agonist stimulation of GnRH receptors leads to activation of Gq/11 and Gs, and also of Gi at high GnRH concentrations with consequent inhibition of cAMP signaling.  Such Gi activation could also inhibit GnRH neuronal function and episodic secretion by regulating membrane ion currents.  This autocrine process could serve as a timing mechanism to control the frequency of pulsatile neurosecretion by regulating calcium and cAMP-dependent signaling, and GnRH neuronal firing.




















