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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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Kuohung W. et al.: Rev. Endocr. Metab. Disord. 7 (4), 2006
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Prepro-Kisspeptin

( MW: 1564 KDs :|
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1211124 145
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108 121

Kp-54/Metastin (Mw: 5.9 KDa) m

GTSLSPPPESSGSRQQPGLS 109 121
APHSRQIPAPQGAVLVQREK m

DLPNYNWNSFGLRF-NH2

RF-amide family
Common sequence

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

GnRH

LH/FSH

&

Estradiol
Progesterone

Plasma LH (ng/ml) O

Vehicle Saline + Acyfine +
Kisspeptin-54 Kisspeptin-5

Smith J. et al.: Rev. Endocr. Metab. Disord. 8 (1), 2017
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The contribution of kisspeptin in the regulation

of hypothalamic-pituitary-ovarian axis
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Roa J. et al.:, Frontiers in Neuroendocrinology 29, 2008



GnRH neurons

90% - the presence /7% - expression
of kisspeptin of GPR54

86% - increase in expression of the Fos protein
under the influence of kisspeptin
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(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.

Franceschinil. et al.: Neuroscience Letters 401, 2006



Positive
Feedback

Negative
Feedback

4L KiSS-1 at ARC

YPOTHALAMUS

Mechanism of negative and positive
estradiol feedback involving
kisspeptins in rodents.

Roa J. et al.:, Frontiers in Neuroendocrinology 29, 2008
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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 principal role of the KiSS/GPR54 system

In the control
of the hypothalamic-pituitary-ovarian axis

Author’s pictures (Urszula Kosior-Korzecka)



KiSS-10 causes an increase
In the concentration
of free Ca 2+ ions
In about 62% of cells

estrogens increase Kiss-1 expression

expression of kiss-1 and gpr54 genes

Author's photo (Urszula Kosior-Korzecka)



The principal role of the KiSS/GPR54 system

In the control
of the hypothalamic-pituitary-ovarian axis

Author’s pictures (Urszula Kosior-Korzecka)
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gene cause a reduction
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mutations in the gpr54 gene kiss-1 expression increases
cause a reduction under the influence
in 17p-estradiol levels of preovulatory

gonadotropin release


http://av.rds.yahoo.com/_ylt=A0geulnDb8ZJxxMBCUVXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=121vcld6m/EXP=1237827907/**http:/www.empowereddoctor.com/story_187.html
http://av.rds.yahoo.com/_ylt=A0geumB70KVJCxYB6S5XDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=12tdgt9id/EXP=1235689979/**http:/www.kinderlines.nl/homepages/paarden_dieren_spel_dierenwinkel.html
http://av.rds.yahoo.com/_ylt=A0geunqG0aVJeuAANDdXDqMX;_ylu=X3oDMTBvMmFkM29rBHBndANhdl9pbWdfcmVzdWx0BHNlYwNzcg--/SIG=1264rqfeq/EXP=1235690246/**http:/www.gladstone.ucsf.edu/gladstone/files/iptt

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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Kisspeptin-10 and peptide 234 modulate GnRH-
-induced follicle-stimulating hormone secretion from
anterior pituitary cells of prepubertal lambs in vitro™®
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KRZYSZTOF PATKOWSKI*, MARTA WOJCIK, JOANNA WESSELY-SZPONDER,
RYSZARD EOBOWIEC

Pathophysiclogy Unit, Department of Preclinical Veterinary Sciences, Faculty of Veterinary Medicine,
University of Life Sciences in Lublin, Akademicka 12, 20-033 Lublin, Poland
*Department of Small Ruminant Breeding and Agricultural Consultancy, Faculty of Biology and Animal Breeding,
University of Life Sciences in Lublin, Akademicka 13, 20-950 Lublin, Poland
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Kosior-Korzecka U., Radwanska P., Witkowska K., Patkowski K., Wojcik M.,
Wessely-Szponder J., Bobowiec R.

Kisspeptin-10 and peptide 234 modulate GnRH-induced follicle-stimnlating hormone secretion
from anterior pitnitary cells of prepubertal lambs in vitro

Summary

The aim of the study was to analvze the contribution of kisspeptin-10 (KiS5-10) and peptide 234
(Ksspeptin-234, potent neutral antagonist of GPR-54 receptors) to the modulation of GnRH-induced follicle-
stimulating hormone (FSH) secretion from anterior pituitary cells of prepubertal ram lambs in vitro. Pituitary
cells were cultured in McCov 5A medium without hormones (the negative control), with GnRH (4 = 10~ M, the
positive control), with GnRH (4 = 10 M) and 10-2-10-% M of KiS5-10 or GnRH (4 = 10-* M), 10-2-10-% M of
KiSS-10 and 1077 M of peptide 234. After 6, 12 and 48 h of the experiment, the secretion of follicle-stimulating
hormone was determined. The obtained results show that FSH secretion from anterior pituitary cells of ram
lambs in vitro was dependent on kisspeptin-10 concentration in the culture medium. Addition of 10-1-10-* M
of KiS5-10 caused an increase in FSH secretion (r = 0.73, 0.90, and 0.82 after 6, 12 and 48 h, respectively)
compared to both the negative and positive control, whereas the highest concentration of KiS5-10 (10-° M)
suppressed the secretion of this gonadotropin. The most stimulating effect was observed under the influence
of 107 M of KiSS-10. However, concurrent cell exposure to peptide 234 abolished the stimulating action of
kisspeptin-10 on F5H secretion. The negative correlation between FSH secretion and 10-11-10-° M of KiSS-10
in this condition was found (r =—0.68, —0.91, and —0.81 after 6, 12 and 48 h, respectively). This confirms that
the observed increase in GnRH-induced FSH secretion was a dirvect effect of KiS5-10 on the anterior pituitary
cells of prepubertal ram lambs.

Keywords: kisspeptin-10, peptide 234, follicle-stimulating hormone, anterior pimiitary cells
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Relationships between leptin, the KiSS-1/GPR54 system and @mmm
thyrotropic axis activity in ewe lambs predisposed to the delayed
puberty

Paulina Radwanska*, Urszula Kosior-Korzecka
Department of Pothophystology, Chatr of Preclinical Veterinary Sciences, Facufty of Veterinary Medicine, University of Life Scences tn [ublin, Lublin, Polend

ARTICLE INFO ABSTRACT
Article history: In thie present study we compared body weight gains, some factors involved in the initiation of sexual mat-
Received B November 2015 uration { pituitary expression of Ki55-1 and G protein-coupled receptors (GPRS4), plasma concentrations

Received in revised form 25 July 2016
Accepied 26 July 2016
Available cnline 27 July 20016

of kisspeptin-10 (Ki55-10), leptin, thyroid-stimulating hormone (TSH), free thyroxin (fT4)) and the time
of the first ovulation in ewe lambs predisposed to delayed puberty and control animals. The experiment
was carried out on 114 ewes and 64 female lambs divided according to their birth type and body weight
of their mothers, All ewe lambs were weighed at birth and every two weeks thereafter, until eight months

f:?:‘:?‘d! of postnatal age. From four to eight months of postnatal age at monthly intervals, blood samples were
Kif?s-l-'i:l'ﬂs-i system collected from the jugular vein of all ewe lambs. Then, daily weight gains were recorded and plasma
Thyrotropic axis KiS5-10, leptin, TSH and T4 concentrations were analysed by ELISA using species-specific antibodies,
Ewe lambs Starting from six months of age, the pituitary expression of Ki55-1/GPR54 mRMNA was determined by Real
Puberty Time-PCR. The activity of the ovaries was estimated using laparoscopy. The results obtained showed that
Laparascopy the time of the onset of puberty in the ewe lambs depended on the mother’s body mass, the plasma leptin

level, and the birth type (singleton/twin 1. It was cbserved that the elevation of leptin concentration up to
3.35+0.26-3.60 +0.19 ng'mL was associated with the initiation of puberty. Conversely, the hyperphysi-
ological leptin levels found in ewe lambs, which were twin offspring of fatty sheep, were comrelated with
puberty delayed until the age of ten months. Moreover, it was found that a significant increasein pituitary
Ki5S5-1 mRMA expression {140+ 0.12-1.63 + 0.22){ relative Ki55-1 mRMA expression level, ratio of KiSS-1
mRNA/ GAPDH mRMA] and plasma KiS5-10 concentration (31.26+ 1.54 ng/mL-32 24 + 2 35 ng/mL) was
connected with the occurrence of the first ovulation. On the other hand, GPR54 mRMA expression in the
pituitary decreased around the time of the first ovulation. Also, the increase in thyroid gland activity was
dependent on the mother's body mass as well as birth type and ocourred arcund the time of the first
ovulation.

@ 2016 Elsevier B.V. All rights reserved,
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ABSTRACT

Kisspeptin and leptin play a crucial role in the puberty of sheep as they initiate the activity of hypothalamic-
pituitary-ovarian axis. Also hormones of thyrotropic axis are probably involved in this process. The aim of
study was to analyze the impact of leptin on kisspeptin-10 secretion as well as kisspeptin-1 and G protein-
coupled receptor {GPR54) mRNA expression in pituitary cells of pubertal ewes in vitro. The influence of
kisspeptin on TSH secretion was also examined. Cells were cultured in McCoy's 5A medium without hormones;
with 10~ '°-10° M of leptin; with 10~ ''=10 " M of kisspeptin-10; with peptide 234 (10~ ’ M, antagonist of
GPR54) or 10~ "'-10—° M of kisspeptin-10 and peptide 234. Then, kisspeptin-10 and TSH secretion as well as
KiS5-1 and GPR54 expression were analyzed. We found that leptin directly affected kisspeptin-10 secretion
and kisspeptin-1/GPR54 expression in pituitary cells of pubertal ewes. Kisspeptin-10 did not change TSH secre-
tion, except exerting a short-term influence after 2 h.
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