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The principal role of the KiSS-1/GPR54 system

in the control 

of the hypothalamic-pituitary-ovarian axis
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GPR54 – G protein-coupled receptor
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RF-amide family

Common sequence Arg-Phe-NH2C

Roa J. et al.: , Frontiers in Neuroendocrinology 29, 2008
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Smith J. et al.:  Rev. Endocr. Metab. Disord. 8 (1),  2017

A – KiSS-1 mRNA in sheep ARC 

neurons (silver grains)

B - co-expression of GnRH (red) 

and GPR54 (silver grains) in POA 

neurons of rats

C – effect of kisspeptin-54 on LH 

concentration in peripheral blood 

of rats
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Kisspeptin expression:

❑ hypothalamus – AVPV, POA, ARC

❑amygdala

❑pituitary gland

❑ovaries

❑testes

❑placenta

❑pancreas

❑liver

❑small intestine

GPR54 expression:

❑hypothalamus – AVPV, POA, ARC

❑ amygdala

❑pituitary gland

❑ovaries

❑ testes

❑ placenta

❑ pancreas

❑ small intestine

❑ heart

❑ skeletal muscle

❑kidneys

❑ lungs

❑ thymus
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IHH

Symptoms of isolated secondary hypogonadism 

(IHH - isolated hypogonadotrophic hypogonadism):

❑ low levels of gonadotropins

❑ low levels of ovarian steroid hormones

❑ reduced ovarian weight

❑ narrowing of the lumen of the uterine horns

❑ only primary and secondary follicles are present 

in the ovaries

❑ high number of atretic follicles

❑ infertility
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The contribution of kisspeptin in the regulation 

of hypothalamic-pituitary-ovarian axis

I. HYPOTHALAMUS
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Roa J. et al.: , Frontiers in Neuroendocrinology 29, 2008



90% - the presence 

of kisspeptin

77% - expression 

of GPR54

86% - increase in expression of the Fos protein 

under the influence of kisspeptin

GnRH neurons
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Franceschini I.  et al.:  Neuroscience Letters 401, 2006

Localization of kisspeptin-10 (green) and ER receptors (red) in arcuate nucleus neurons (A and C) and preoptic area 

(B and D) in a sheep (double immunofluorescence labeling). In the arcuate nucleus, in contrast to the preoptic area, 

most kp-10ir neurons show high nuclear immunoreactivity for ER.



Mechanism of negative and positive 

estradiol feedback involving 

kisspeptins in rodents.

Roa J. et al.: , Frontiers in Neuroendocrinology 29, 2008
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Contribution of the KiSS-1/GPR54 system to stimulating the preovulatory GnRH surge 

in response to 17β-estradiol
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Mechanisms responsible for the suppression or lack of preovulatory GnRH surge 

related to regulation of kisspeptin neurons activity by ovarian steroid hormones
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Co-expression of KiSS-1 mRNA (red) and Ob-Rb mRNA (silver grains) in sheep arcuate nucleus.

Approximately 42% of KiSS-1 neurons express Ob-Rb mRNA.

Roa J. et al.: , Frontiers in Neuroendocrinology 29, 2008
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The role of leptin in stimulating GnRH secretion 

via the KiSS-1/GPR54 hypothalamic system
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The principal role of the KiSS/GPR54 system

in the control 

of the hypothalamic-pituitary-ovarian axis

II. Pituitary gland

Author’s pictures (Urszula Kosior-Korzecka)



expression of kiss-1 and gpr54 genes

estrogens increase kiss-1 expression

KiSS-10 causes an increase 

in the concentration 

of free Ca 2+ ions 

in about 62% of cells

Author's photo (Urszula Kosior-Korzecka)



The principal role of the KiSS/GPR54 system

in the control 

of the hypothalamic-pituitary-ovarian axis

III. OVARY

Author’s pictures (Urszula Kosior-Korzecka)



kiss-1 and gpr54

expression in theca 

cells, corpus luteum 

and interstitial cells

mutations in the gpr54

gene cause a reduction 

in 17β-estradiol levels

mutations in the gpr54 gene 

cause a reduction 

in 17β-estradiol levels

kiss-1 expression increases 

under the influence 

of preovulatory 

gonadotropin release

kisspeptins can control 

ovulation 

by regulating 

the activity 

of proteases
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KiSS-1/GPR54  system is a crucial element in a control mechanisms 

of development and reproductive processes, such as: 

initiation of puberty, secretion of gonadotropins 

and metabolic regulation of fertility.



The theory about the superior role of GnRH, and then leptin, 

has undergone some modification in recent years after the discovery 

of kisspeptins and GPR54.

KiSS-1 neurons in the hypothalamus are now considered 

to be a fundamental element of the HPO axis, 

involved in both receiving and integrating key signals

such as ovarian steroids and metabolic factors.
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KiSS-1/GPR54 was considered to be a missing link 

connecting individual levels of the HPO axis 

into one coherent and functional system.
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