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Kisspeptin neuron, a key player in mammalian reproduction

Tsukamura, H. and Maeda, K.—I.
Graduate School of Bioagricultural Sciences, Nagoya University, Nagoya 464-8601, Japan

Kisspeptin (first named metastin) was found as a product of the Kiss/ gene and identified as an endogenous
ligand for GPR54 in 2001. Accumulating evidence suggests that kisspeptin-GPRS54 signaling has been implicated to
play a key role in reproductive function via stimulation of gonadotropin-releasing hormone (GnRH) release in
mammalian species. Our previous studies revealed that endogenous Kisspeptin is responsible for normal estrous
eyclicity and induction of luteinizing hormone (LH) surge in female rats, suggesting that Kisspeptin is involved in
regulating tonic (pulse-mode) and cyclic (surge-mode) GnRH/LH release.

Central distribution of kisspeptin neurons is sexually dimorphic. Kisspeptin neurons are located in the
anteroventral periventricular nucleus (AVPV) and the hypothalamic arcuate nucleus (ARC) in female rats, whereas
only in the ARC in male rats. The kisspeptin neurons express estrogen receptor alfa, and estrogen stimulates
kisspeptin expressions in the AVPV. We recently found that neonatal castration rescues AVPV kisspeptin expression
in genetically male rats, and the animals showed surge-like LH release in the presence of the preovulatory level of
estrogen at adulthood. These facts suggest that the AVPV kisspeptin neurons are responsible of positive feedback
action of estrogen to induce preovulatory GnRH/LH surge, and then ovulation.

On the other hand, estrogen inhibits ARC kisspeptin expression, implying that the ARC kisspeptin neurons
mediate negative feedback action of estrogen to inhibit pulsatile LH release. Further, pulsatile LH release and the
ARC kisspeptin expressions are profoundly suppressed in lactating rats. These facts suggest that the ARC kisspeptin
neurons may play a role in GnRH/LH pulse generation. Thus, the two populations of kisspeptin neurons in the brain
are closely involved in the generation of surge and pulse modes of GnRH/LH release and thereby controlling
follicular development, steroidogenesis and estrous cyclicity in female rats. This research was in part supported by
Grant-in-Aid from the JSPS and PROBRAIN of Japan.
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