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In addition, recent studies by Tsutsui’s group have demonstrated that GnIH has important functions beyond the control of reproduction 
[20,21]. Based on these findings, it now appears that GnIH acts on the pituitary and the brain to affect a number of behaviors, including 
reproductive behavior through changes in neurosteroid, such as neuroestrogen, biosynthesis in the brain [21]. Thus, the following 17 years 
of GnIH research in collaboration with world’s leading laboratories has permitted a more complete understanding of the neuroendocrine 
control of reproductive physiology and behavior.

Following the discovery of GnIH, kisspeptin, encoded by the kiss1 gene [22], was also discovered which plays an important role in the 
up-regulation of the reproductive system in mammals [23-25]. Three independent groups reported that kisspeptin is the cognate ligand 
for GPR54 [26-28]. The activity of kisspeptin neurons that signal via GPR54 is required for puberty and fertility. Kisspeptin has a stimula-
tory effect on GnRH neurons leading to the release of GnRH and an up-regulation of the HPG axis, while GnIH down-regulates the HPG axis 
at the level of the pituitary and/or the level of GnRH neurons. The distinct opposing roles of these two newly discovered neuropeptides 
indicate that GnIH and kisspeptin act as key neurohormones controlling reproductive activity for reviews, see [14,16-19]. Up until now, 
the kiss1 gene has been identified in mammals, amphibians and fish. A paralogous gene of kisspeptin was also discovered in various verte-
brates, but not birds, and named the kiss2 gene [22,29]. Kiss1 and kiss2 peptides possess stimulate gonadotropin secretion in vertebrates. 

Thus, we now know that GnRH is not the sole hypothalamic neurohormone controlling reproduction in vertebrates. Future studies 
will shed light onto previously unknown interactions of GnRH with GnIH and kisspeptin and contributed to the progress of reproductive 
neuroendocrinology.

It is essential to discover novel neuropeptides that regulate the pituitary and brain functions for the progress of reproductive neuro-
endocrinology. At the beginning of the 1970s, gonadotropin-releasing hormone (GnRH), a hypothalamic neuropeptide stimulating go-
nadotropin release was discovered by Schally’s and Guillemin’s groups [1,2]. Subsequently, it has been demonstrated that GnRH is highly 
conserved among vertebrates [3-5]. Since the discovery of GnRH, it has been believed that GnRH is the sole hypothalamic neuropeptide 
that regulates gonadotropin release in vertebrates based on extensive studies of GnRH over the next three decades.

However, at the beginning of 2000s, two new key hypothalamic neuropeptides have been found to play key roles in the control of re-
productive functions in the last 17 years: gonadotropin-inhibitory hormone (GnIH) and kisspeptin. In 2000, Tsutsui’s group discovered 
GnIH in the quail hypothalamus [6]. GnIH inhibits gonadotropin synthesis and release in birds through an action on GnRH neurons and 
gonadotropes, mediated via GPR147, a member of the G-protein coupled receptor superfamily [7,8]. Subsequently, GnIHs were identified 
in other vertebrate species from fish to humans [9-13]. As in birds, mammalian and fish GnIHs inhibit gonadotropin release, indicating 
that a down-regulation of GnIH in the control of hypothalamo-pituitary-gonadal (HPG) axis has been conserved during evolution [14-19].
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