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Study on the Hypogodotropic hypogonadism
BT R SO EHRREEEE TR (MEARARIEUR)LE > B AR AR AR TE)

Hypogonadotropic hypogonadism du to loss of function of the KISS-1 derived peptide receptor
GPR54. Nicolas de Roux et al. 2003, PNAS 100 : 10972~10976

- Homozygosity whole-genome mapping allowed the localization of a new focus within the
sort arm of chromosome 19 (19p13). Sequencing of several genes localized within this region
showed that all affected siblings of the family carried a homozygous deletion of 155 nucleotides in
GPR54 gene. This deletion encompassed the splicing acceptor site of intron 4- exon 5 junction and
part of exon 5.

The GRP54 gene as a regulatr of puberty Stephanie B. Seminara et al., 2003, NEJM 349:
1614~1627

Mutations in GRP54, a G protein-coupled receptor gene, cause autosomal recessive idiophthic
hypogonadotorpic hypogonadism in human and mice, suggesting that this receptor is essential for
normal gonadotropin-releaseing hormone physiology and for puberty.
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GPR54(CERTDINRTF ROFER (Kisspeptin FAXRT F>)

Kt gane Kisst gene.
l (named in part becawse it was cloned in Hershey,
et Pennsylvania, USA, a city known for its chocolate.
l kisses)
67 88 121 122 145
Kisspeptin-145
{KISE peptide) N| [ Jc
l Cleavage
Kisspeptin-54 ! 5
in-
{metastin) [ Ri-nm
l Degradation?
Kisspoptin-14 [ RF-NH,;
Kisspeptin-13 TS U KiSS-1
Neuron
Kisspoptin-10 [_RF}-nH;
Kiss-1 \/
MNSLVSWOLLLFLCATHFGEPLEKVASVGNSRPTGQOLESLGLLAPGEQSLPCTERKPAATARLS »
RRGTSLSPPPESSGSAQOPGLSAPHSAQIPAPQGAVLVOREKDLPNYNWNSFGLAFGKREAAPG 9
NHGRSAGRGWGAGAGQ GRPS4 X K
Kisspeptin-54 = Kisspeptin
GTSLSPPPESSGSROOPGLSAPHSRQIPAPOGAVLYOREKDLPNYNWNSFGLRF-NH; Hm]‘mn Estrogen Receptor o
kisspeptin-14
DLPNYNWNSFGLRF N, Ohtaki et al. Nature (2001)
e i Muir Al et al. | Biol Chem (2001) &
. . H
Kotani M et al. . ] Biol Chem (2001)
. 5
Ligand for theGPRs4 LHFSH
- @& &°
Kisspeptin(metastin)
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BERISICEENBELT. LIFY o e
DIFHMENNT D EATEHRERNSEMEAL e
=N, TOER. MRLEZ WD LR, KisS-T mRNAOb-REHRNA. 2 e ' .
& O 7 e o | A I | Coexpression of Kiss 1
B mMRNA and leptin-r
GRP54 0 28 mRNA in the arcuate
‘ ™~ nucleus in the mouse.
GnRH
Neuron

BIRISLZHECHNT, FIEHED
HEINEC DL D(C12D

Representative sections of the arcuate Kiss 1 mRNA-expressing cells.

ob/ob +lepiin

1 B &7

= = N ®

(HR HECTHISD) HER
TRILF—, AhBHLEERREZR D Estradiol Significant reduction of Kiss 1 mRNA expressing cells in the ob/ob mice compared
ES?,%'UD:/O“T) L Progesterone to WT, since the treatment of leptin recovers the reduction.

Smith JT et al. (2006) J. Neuroendocrinol 18:293-303
BERRCBERB ULERL S in> o - N . .
.g ﬂﬁl”.&‘_ BT H?Hﬁb b(D|eptI.nJZT)H/$\ RBREY T FILIEkisspeptin=2—0OVD
Kisspeptin= 2 —0 Y ([CHKIRT BleptinZBHZN LT N ~ _ n
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Ozawa H. Reproductive Medicine and Biology (2021)

FENTIRREBREBICHITS Kisspeptin , . Ki ti {ERBINBICHITS
SETBMAERETRDRIS neurons \K'Ss"ept'”1 neurons \K‘sspep””l SETEHRARDIRIT
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LeptinT neurons B Tab . ( Sgsrgns
I lenRHT Leptin G| LIFROET |
L T/ﬁ%@ = Q% $ijF>:1—D>®$%ﬁ1
$7\i\°79:>:1—ﬂ>0)5ﬁ‘|'$ ( E b GnRIli::L—IZI‘/O)K‘}E‘l’_H o
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B 1e
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Expression of CRF receptor on kisspeptin neurons
14/23 AR LAY TS LOKsspepin =2 -0/ DA A2 ML ZBREDFANRT F> =1 —O> DD F)Li%5
/CRF-R/
CRH neuron ® AVPVIPEN GnRH neuron
* CRH
:%ia=E!%: C) &
a §\GPR-54
@ ) LGS E] s
CRH o ARC ® HhEEERIETSR
AMLARSER CRH = Reproductive regulation
system
Pituitary m HPG axis
Takuni K et al. Neurosci Lett. 2012.531 : 10-45 HPA aXIS ; i
Stress response |
system Glycocorticoids Fiuary
GR expression on Kisspeptin neurons in the AVPV and ARC
AVPV ) - . @ ) LH/FSH
etio of col ization 7 % 6.3%
: Adrenal cortex
Ozawa H. Reproductive Medicine and Biology (2021) Py @
& Testis
AP ARG F > AT F o =a — 54
FARTF>Za1—-0O2ZNUTA LN
—_— paz —_— —_—
: ADEREEE (CERIENH (CREZ 5 R D,
B Takuni K et al. Neurosci Lett. 31:10-4 b
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ZEMLT
Characterisation of Kiss7r (Gpr54)-Expressing Neurones in the Arcuate Nucleus of
. = & the Female Rat Hypothalamus.
g Journal of Endocrinology 17278 Effect of androgen on Kissi Neurobiology of Aging
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JOE-21-0169.R2
Hypothalamic KNDy Neuron Expression in Streptozotocit

| am pleased to accept your above manuscript in its curr

We will now rapidly proceed to publication. Unless you h
Preprint of your article will appear online within 24 hours

/ rg/10.1530/JOE-21-0169.R1 and via PubMe:
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within three weeks.
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Kinuyo Iwata, Yuyu Kunimura, Keisuke Matsumoto and Hitoshi

Department of Anatomy and Neurobiology, Graduate Schoolof Medicne, Nippon N
Bunkyo-ku, Tokyo, Japan

Abstract

Hyperandrogenic women have various grades of ovulatory dysfur
lead to infertiity. The purpose of this study was to determine wh
exposure to androgen affects the expression of kisspeptin (ovulat
development regulator) or release of luteinizing hormone (LH) in
females were subcutaneously implanted with 90-day continuous-1
Su-dihydrotestosterone (DHT) and studied after 10 weeks of age.

expressing cells in both the anteroventral periventricular nucleus
nucleus (ARC) was significantly decreased in ovary-intact DHT rats
induced LH surge was not detected in DHT rats, even though sign
were not observed between DHT and non-DHT rats with regard tc
Kiss1-expressing cells or gonadotrophin-releasing hormone (GnRF
cells in the presence of high estradiol. Kiss1-expressing and neuro
significantly decreased in the ARC of ovariectomized (OVX) DHT r
OVX non-DHT rats; pulsatile LH secretion was also suppressed in t
injection of Kisspeptin-10 or intravenous injection of a GnRH agor
LH release in DHT rats. Notably, ARC Kiss1-expressing cells express

and dynorphin neurons and in pulsatile LH release in fe
male rats

Yuyu Kunimura®, Kinuyo Iwata®, Akihito Ishigami”, Hitoshi Ozawa *

“ Departnent of Anctonty and Neurobiolosy. Graduate Schaol o Medicine, Nippon edical School, Tokyo, Japan
" Moleculr Regultion of Agng, Tokyo Metropolitan Insitute of Gerontology, Tokyo, Japan

ARTICLE INFO ABSTRACT

ettty
Recerved 9 Augast 2016

Pulsatile secretion of gonadotropin-releasing hormone
during aging. Kisspeptin (encoded by Kiss1 ) neurons in the
and dynorphin (Pdyn) and are critcal for regulating the
peptin neurons by histochemistry and pulsatile LH rele:
Middle), 19-2 (Late-Middle), and 24-26 (Old) months.
decteased in both sexcs with aging. In females, numbers
reduced in all aging rats, and numbers of Kiss! neurons |
P finsi ld ats. In males, numbers of all 3 neuron-types were s
Agicg. agonist induced LH release in all animals; however, the in
Munagi Tess than that in Young rats, These results suggest that expi
Reproduction be controlled individually during aging, and that reducti
fesponsiveness may cause attenuated pulsatile LH secreti

Received in revised form 6 October 2015
Accepted 12 October 2016
‘Availble onlie 19 October 2016

[r—
Dy newion

Abstract

Kisspeptin is essential in reproduction and acts by stimulating neurones expressing
gonadotrophin-releasing hormone (GnRH). Recent studies suggest that kisspeptin has
multiple roles in the modulation of neuronal circuits in systems outside the hypothalamic-
pituitary-gonadal axis. Our recent research using in situ hybridisation (ISH) clarified the

h of Kiss1 p neurones in the rat brain that were
presumed to be putative targets of kisspeptin. The arcuate nucleus (ARN) of the
hypothalamus is one of the brain regions in which Kiss1r expression in non-GnRH neurones
is prominent. However, the characteristics of Kiss 1r-expressing neurones in the ARN remain

unclear. The present study aimed to determine the neurochemical characteristics of Kiss r-
expressing neurones in the ARN using ISH and immunofiucrescence. We revealed that the
majority (approximately 63%) of Kiss1r-expressing neurones in the ARN were pro-
opiomelanocortin (POMC) neurones, which have an anorexic effect in mammals.
Additionally, a few Kiss1r-expressing neurones in the dorsal ARN are tuberoinfundibular
dopamine (TIDA) neurones, which control milk production by inhibiting prolactin secretion
from the anterior pituitary. TIDA neurones showed a relatively weak Kiss1r ISH signal
compared to POMC neurones, as well as low co-expression of Kiss1r (approximately 15%).
We also examined the expression of Kiss1r in neuropeptide Y and Kisspeptin neurones,

(ARs)in female rats, whereas only a few Kiss1-expressing cells expressed AR in the which are reported to arise from POMC-expressing progenitor cells during development.
AVPV. Collectively, our results suggest excessive androgen suppresses LH surge and
pulsatile LH secretion by inhibiting kisspeptin expression in the ARC and disruption at
the pituitary level, whereas AVPV kisspeptin neurons appear to be directly unaffected
by androgen. Hence, hyperandrogenemia may adversely affect ARC kisspeptin neurons,
resulting in anovulation and menstrual irregularities

access Article Publication Charge. To obtain your discou
payment stage: XNFAIKWCEBIUC4S43X17

However, the vast majority of neuropeptide Y and Kisspeptin neurones in the ARN did not
express Kiss1r. These results suggest that kisspeptin may directly regulate energy
homeostasis and milk production by modulating the activity of POMC and TIDA neurones,
respectively. Our results provide an insight into the wiide variety of roles that kisspeptin
plays in homeostatic and neuroendocrine functions.

sournal of Endocrinology
a017) 233, 281292

ARC KYNDy associated
with Ageing in Neurons
Kisspeptin, NKB and
Dynorphin expression and
secretion of GnRH and LH
in neurons

Expression of Kisspeptin
receptors in the brain and
and estimation of its function.

Induced by Androgen
administration by
hyperandrogenemic animal PCOS
model and Kisspepitn Changes in
expression of neurons, GnRH, LH
secretion changes

Morpholfunctional changes in
kisspeptin neurons in a
diabetic rat model.

Enomoto et al Higo S. et al

J. Neuroendocrinology (2016)
Kunimura Y et al
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Neuronal communication between hypothalamus and limbic system
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Constitutional observation of ovarian insufficiency
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