E=Q) — OPXIKOZ KYKAO2

«H kevtplkn puBOULON Tou yovadikou afovaotov avopa
(Kisspeptin, GnRH, yovadotporivec, mpoAoaktivn)

[Tavaywwta Aplpuaia
EvookpivoAdyog

11° [TANEAAHNIO XYNEAPIO ANAPOAOTTAX
10-11 MAIOY 2019
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TONAAIKOX AZEONAX XTON ANAPA

Hypothalamus-Pituitary Axis

Inhibin <— ( Sertoli Cells ’
i€

CHypothalamus 4@

|
'GnRH

]

X |
FSH LH

© e

paracrine

H Stadikaoia Eekvd pe tnv maApikn ekkplon GNRH

Leydig Cells | —> Testosterone

i

Y-Y-T' onuavtikog o pOA0G Tov ylA:
* TNV EMAYWYN TNG CEEOVAALKNG
WPLULOTNTOG

*Tn omepuatoyeveon

*Tnv avamtuén twv Il yevwv
XAPOUKTNPLOTIKWV TOV (PUAOV

ZuvOetn Stadikaoia Katd v
oTtola opUoOVIKA epebilopaTa amo
tov YITOOAAAMO xat tnv
YIIOPYZH Sieyeipovv:

A) v TTapaywyn
TEZTOXTEPONHZ amo6 toug 6pxeLg
B)tn ZIIEPMATOT'ENEXH

H GNRH §pwvtag otnv YIIODPYZH Sieyeipel tnv €kkplon twv yovadotpomivwv FSH kat LH

FSH : Sertoli emaywyn omepuatoyéveong

LH: Leydig mapaywyr TE0TOOTEPOVNG - OTIEPUATOYEVEDT

™




4 GnRH

(eKAVTIKY) TWV YOVASOTPOTILVWV 0pUOVT))

— Thalamus

— Hypothalamus

Infundibulum

Anterior pituitary

Posterior pituitary

*ExkplveTal amo vtofaAapikos VEVPWVES IOV PPloKoVTaL KUPLWG 0TOUG TOE0ELSE(S
TTUPTVEG KOl OTNV TIPOOTITLKY TLEPLOXT TOVU VTTOOAAALOV.

*1 o Tpiunvo kUnong: petavaotevon vevpwvwyv GnRH
(VTS PLOULOTIKO EAEYXO TIOAAWYV YOVISIWV) ATtO TNV 0G@PTTLKI) TTAAKA GTOV
vToBdAauo

ENTATIKH EKITAIAEYZH XTHN ENAOKPINOAOT'TA: 13 0O X KYKAO X -T O NAAE X
I MAXTOPAKOZ, A. ZIANNH: NEYPOENAOKPINOAOTI'TA TOY ANAITAPATQI'IKOY XYEXTHMATOZX

- /




GnRH

e XTOV AvOpPWTO 1] LETAVAGTEVOT TWV VEVLPWVWV EEKIVA TNV 61 WK eufpuikn ¢ avamtuing

o MéxpLva @bacovv otov TeAkd Toug mpooplopd (ARC) ot vevpwveg GNRH Sev teplExovv eKKPLTIKA
KOKKia

* 9wk kUimong: mapovoia veupwvwv GNRH otov epfpuikd vobaAapo

¢ 10"wk kUimong: mapovsia yovadoTpomwy otnyv eUPpuikn vmoéguon

e 12"wk xinong: mapovoia FSH, LH oto meppepiko aipa

e 2°Tpiunvo kinong: peak yovadotpotivwv otnv eufpuikn KukAo@opia

*  Ztadlokn pelwoT TouG KabBwe avamTtOooETAL 0 UNYXAVIOUOG TNG APV TIKNG TAALVSpoun G puO Lo

EG 5
dif. | IPenlIe & scrotal growth|

| WD
diff.

” Testis descent ‘ Serum hormone levels

AMH \

Inhibin B

— —~—__

T and
INSL3

1st 2nd _ 3rd f 3.6
Trimester  Trimesters mo.
FETAL LIFE Birth CHILDHOOD PUBERTY




GnRH - exkplon

To yovidio tov kwdikomotet Tnv GnRH Bploketal oto Bpayxy okéAog Tov
XPWUOCWUATOG 8.

GnRH: AskamemtiSio mov mapdyetaL amd TV SlaoTaon evog peydAov popiov 92
apwvo&ewv, g po-mpo-GnRH (pre-pro-GnRH)

GnRH
Owvevpagoveg g GnRh kataAnyovv, agov S1EABovv To péco Emapua, oto TuAaio / neuron
QYYELAKO CUOTNILA TNG VTIOPLONG e
* Progesterone
¢ Testosterone

K
BaEAD Median
eminence

H GnNRH ameAevBepmvetal amd ToUG VTOOAAAUIKOVG VEVPWVES LE TIAAULKO TPOTIO ‘

Xpovog UG : 2-4 AeTTA - 0 TTIPOGSLOPLOUAG TNG OTO TEPLPEPLKO AU TIPAKTIKA
advvaTtog
Exel 8Lamcru)6a amd mepapatolwa 0Tl Ta emineda g LH oto mAdopa oxsu(ovrou

AUECA LE TIG WOELG ™¢ GnRH ETO‘l oTOV avBpwTro, aKpang 8£u<tng mg SKKpLO'T]g ™m¢
VTTOO QALK G OPHOVTG EIVAL ] ELKOVA EKKPLOTG TIOV TIPOKUTITEL ATTO TOUG GUXVOUG

mpoadloplopoVs e LH. Pituitary
Tuvbéetal pe Tov vtodoxéa TG oTA yovadoTpoma KUTTApA L _M\J\/\y\

LH and FSH Gonadotroph
H emelcodiaxn (katd woelg) ékkplon s GnRh pubuilel ™ oivBeon kat EKkpLon Twv Niturs Reviaws | Endacrinology

YovaSoTpOoTIVWDV

/




membrane

Front. Endocrinol., 30 September 2013

Hyperpolarization

=211 HePBpavn TwV yovadoTpOTwV KUTTAPWYV

-AVI|KEL TNV OLKOYEVELX TWV GVIEVYUEVWV UE G- TTIPWTEIVEG UTTOS0XEWV

- Metda ™ oVvdeomn ¢ GNRH pe Tov umodoxea, To COUTAEYUX ELCEPXETAL OTO
KUTTAPOTIANC O

-AxoAovBel avénon tov evSokuttdplov Ca, evepyomoinon Twv 08wy Tng
TPWTEIVIKIG KIVAOTG PE TEALKO ATIOTEAEC N TNV TTAPAYWYT] KOL EKKPLOT) TWV
YOVASOTPOTILVWV

-ZNUOVTIKO TOC00TO TWV CUUTAEYUATWY VTTOS0XEXA-0PUOVTG SLACTIATL OTA
AVCOCWUOTA KOL 0L VTTOSOXEIS IOV «ATIEAEVOEPWVOVTUL» ETILICTPEPOLVV YPNYOPX OTN

\_Menppdvn. -




‘Exkplon GnRH

Physiological pattern Nonphysiological pattern

Pulsatile 151 I Pulsatile
w or

continuous

GnRH
GnRH

GnRH

GnRH analogues
- (receptor blockade)

Gonadotropin
secretion

Q TESTIS -

Avt 1 Stadikaoia avakVkAwonS pLOUIleTaL KUPILWG ATIO TNV CUXVOTNTA TWV WoewV TG GNRH kat oxeTileTal attiodoyika
1e TNV adénom tov aplBpov Twv vodoxEwv (up regulation) mov mpokaAel 1 (St ) oppovy

LH

Noelg puoloroyikng cuxvotnTag (ava 60-90 AeTttd),aAAd pKPoL €VPOVG, SEV TIPOKAAOVUV EKKPLOT) YOVASOTPOTILVWV, XAAL
avénon Touv aplopoL TV VTIOSOXEWV OTA YOVASOTPOTIA KUTTAPX, (OOTE ETOUEVT] LEYAAOV EVPOVG WOT VU TIPOKAAECEL
TOCOTIKA HEYAAVTEPT] ATTAVTNOT TOU KUTTApOU (selfpriming).

H ovvexng kat mapatetapévn €kBeon Twv yovadoTpoOTwy KUTTAPwWV o€ avinueva emimeda GnRH €xel wg amotédeoua tnv
eldttwon-eapaviorn (down regulation) Twv VTTOSOXEWV TNG ATO TNV KUTTAPLKN LEUPPAVT, HE ETAKOAOVO0 TNV KATAGTOAY
NG ATAVTNONG KAL ATIEVALOONTOTO (MO TWV YOVASOTPOTIWV KUTTAPWV

H evepyomoinomn g ék@paons Twv yoviSiwy yia ™ oVvBeon TwV a- Kal - VTTOUOVASWV TWV YOVASOTPOTILVWV, TOV
Sipeplopd Kot tnv YAVKoQUAiwon Toug puBuileTal KL au T amo v cuxvotnta Twv GnRH woewv:

- OUXVEG WOELS EVVOOUV TNV TTHpaywyT| TG B-umopovadag tng LH
- Bpadeieg woelg evvoovv TV TTapaywyn ™S B-vmopovadag tng FSH

ENTATIKH EKITAIAEYXZH XTHN ENAOKPINOAOTIA: 130X KYKAOZXZ -T O NAAE X
I'. MAXTOPAKOZ, A. ZIANNH: NEYPOENAOKPINOAOTIA TOY ANATIAPATQI'IKOY LYSTHMATOZ
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‘Exkplon GnRH

Physiological pattern Nonphysiological pattern

x
O™ S

E. Nieschlag 2010

\

*H éxkplom Katd woeLg TG opuovng eivat amoTteAeoUa TG Asttovpyiag Tov Bnuatodot
™¢ GnRH (pulse generator), éva vmoBadauikd Siktvo dnAadr), mov mepAapuavel Toug
vevpwveg GNRH kot dAAa mpoocaywyd epeBlopata He ATTOTEAEGUA TNV TIHALLKT) EKKPLOT)

GnRH.

*YTtdpxel amoAVTn TaUTLON TNG EKKPLTIKNG atyuns ™ s GNRH pe v agypn g LH

-




4 N
[ONAAOTPOIIINES

* Tayovadotpoma kottapa (IAY) eivat vtevBuva ylax tnv ovBeon twv FSH kat LH

*  Oudvo yovadotpoTiveg, pali pe tmv TSH kat tnv hCG, aviikouv otnv opada tTwv
YAUKOTIPWTEWVWV KAL ATTOTEAOVVTAL ATIO 2 VTTOPOVASEG-AAVGISEG apVOEEWY, TIG X KaL [3

* Havmopovada sivat kown yia TIg TECOEPELS AUTEG OPUOVEG KL ATIOTEAEITAL AT 92 apvodea.

* HBvumopovdda eivat povadikn yia KAOe pia amod TIG TECOEPELS AVTEG OPUOVEG KL E(VIL VTN
aKPLBWGS OV SLHPOPPWVEL TNV XAPAKTNPLOTLKT Sour) Kol Aertovpylo TG KaBeULAG

*  OLyovadoTPOTIVEG OTO HEYNAVTEPO TTOCOGTO TOVG CLVTIBeVTAL oTA (Sl KOTTAPA, AAAG EXOLV
SLAPOPETIKO TPOTIO EKKPLONG

* Hékkplon ™ FSH e€aptatat amoéAvta and tov puBuo ocvvBeons g f vmopovadag (amovoia
«EPESPELWV» ETOLUNG OPLOVNG)

* LH: apywkda amoBnkedetal o€ EL01KA KOKKIA KL LETA EKKPIVETAL OTNV KUKAO@Opia




4 N

[ONAAOTPOIIINEX

H ZYXNOTHTA kat to EYPOZ twv ekkpltikwv atypwv ¢ GNRH xabopilel Tov TUTO
™G yovadotpoTiving Tov Ba ekkptBel (FSH 1 LH)

* HempBpaduvon twv woewv ™G GnRH mpokaiel avénon g FSH

* H avénon ™mg ocuyvotntag twv woewv ™S GnRH mpokadel avénon tg LH

* Aockovv ™ 8paoT TouG 6ToV 0pXL LECW ELSIKWV GLIEVYUEVWY e G- TIPWTEIVESG
vmodoxewv FSH kot LH




4 N

TONAAIKOX AZONAX XTON ANAPA

e HLH ovvééetal ota kuttapa Leydig tov opyL:
mapaywy) TEXTOETEPONHEX mov Spa

ZUOTNUATIKA

Ev8o0-opyika (100-200X > cuGTNUATIKY)
OUYKEVTPWOT)) : 18aviko TEPLBAAAOV Y T
ZINIEPMATOTENEZH péoa ota omepUATIKA
ocwAnvapla (deyeipet tmv QPIMANZH twv
YEVVI TIKWV KUTTAPWV)

23| Sertolicells

A oemaoman | ¢ HFSH ovvééetau ota kotTapa Sertoli

D [T Sermaroone * b (OTIEPUATIKA CWANVAEPLA) : EMAYELTY
| e SIEPMATOTENEZH

~ Spermatide |
-~ Sperm

210 yevvnTIko emOnALlo povo ta kottapa Sertoli

Tost | @€pouv vodoxeis yia TV TeoTooTEPOVN KL TNV
an
FSH

APNHTIKH I[TAAINAPOMH PY®GMIZH pe
-TEXTOXTEPONH o< :
* YIIOOAAAMO
* YIIO®YZH
Meilwon ¢ ekkplong twv FSH/LH
- ANAXTAATINH -B : avactoAn ameAsvfépwons FSH

E. Nieschlag 2010

- /




[Tapdayovteg mov emmpealovv tov afova Y-Y-TI'

* TONAAIKA XTEPOEIAH
-Teotootepovn (-)

-E2 (-) ko (+)

-PG (-) xat (+)

 METABOAIKEZ OPMONEE
- AEITINH (+)

TPEAINH (-)

INZOYAINH (+)

IGF 1 (+)

*Epebiopata amd vevpoyAolaka KUTTOPA
(svodwTika Yl TNV Evapén g NPNS Kot TV
AVATIPAY WYLKT] AELTOUPYLA TOU EVIALKO
neow g ekkplons GDGF (glial — derived growth
factors) kot yAoutapivikov o&€og

* NevpodwxfBifactic
- EVOSWTIKOL OTIWG TO YAOUTAMLVIKO 08V ka1 NA
- avaoTaAtikol 0Twe to GABA kol ta evoyevi
OTILOELON

* To cvompa Kisspeptin/GPR54

* Tayvkwives my n NKB /




To cvomua KISS1 / Kissl - GPR54

o [Ipoéo@atn avakdAvym

* 1996 : tavtomounOnke 1o yovidio KISS 1, mou KwSIKoToLel TNV KIOTIETTTIVN
(xpwpoéowpa 1932.1) (MEMTIOL0- KATAOTOAENSG TWV LETAOCTACEWV GTO
KaKONOeG peAdvwpa)

e H (Btokoyuca Spaorucn)mmtsnrwn elval eva emtidlo 54 auvoiewyv mov
TPOKVTITEL ATtO TIPOSPOUO HopLo 154 apvoewv.

KISS1 Geng

Prepro-kisspeptin
1 10 3 65 B8




YIIOAOXEAX GPR54

1999: Avayvwplotnke wG op@avog VTTOSOXEAG OTOV EYKEPAAO apovpaiov
Avnkel otnv olkoyévela Twv ov{eVYUEVWVY e G- TPWTEIVEG VTTOSOXEWV

2001: tavtomomOnke wg o vmodoxéag ¢ kKiomentivng (KISS1R)

2003: 2 aveaptnteg Snuootevoels (deRoux et al // Seminara et al)

AvakoAvmTeTal 0 KaBoploTikOG pOAOG TOV CUCTHUATOS KIOTIETITIVNG /
GPR54
K oTNV avamopaywyn ws pubutotigs e ékkplons GNRH




Spaong
Apxikn vmtoBeon

2003 * MEeAETEG OE TPWKTIKA KAL GvOpw IO

* ASpavotoinTikn HETAAAaEN 61O Yovidio Tou
GPR54

* YToyovadoTpomiko YToyovasiopo pie:

- K@ amavtnon g vmoeuong oe GNRH

Xoprynon

- K@ Tapovoio Twv vevpwvwv GNRHotov
vToBdAauo

* Xnuaocia tov GPR54 oty ékkplon s GnRH

* TOoTE AKOUA AYVWOTA:
Physiol Aev 92: 1235-1316, 2012 -H éK(ppO(O'T] tov GPR54 OTOVUG stpd)vsg GnRH
-H mapovoia veupwvwv KIGTIETTIVNG




To cVotua Kisspeptin/GPR54 - tpomog




To cvotnua Kisspeptin/GPR54

e — Corpus callosum
Intermediate mass Kol
of thalamus nucleus
Lateral preoptic
Dorsomedial b
nucleus Medial preoptic
! nucleus
aaa?:eltal Posterior
hypothalamic Anterior
nucleus hypothalamic
nucleus
Ventromedial / Suprachi tic
Key: das / / nucleus n:geus lasmal
I Mammillary region Mammillary / ". Infundibulum Supraoptic nucleus
i -
[ ::‘baral region body " Optic chiasm Optic (Il) nerve
- praoptic region A
Pituitary gland
[ Preoptic region -- 4

Ol vevpwveg OV eK@PALOVV TNV KIOTIETTIVT fplokovTal

otov YIIO®OAAAMO
- IIpooBio- mepikotAlakog mupnvag (AVPV) (tpwkTikd) 1

[Ipoomttikn eploy (POA) oe aAda 1o
Tooedngc mupnvags (ARC) // infundibular nucleus (avBpwmog)

°  0& MAAKOUVTA, OpXL, TTAYKPENGS, NP, AETITO EVTEPO




2012

Aeyepon ¢ ekkplons GNRH péow g
oUVOEONG TNG KIOTIETITIVIG 0TOV UTTOS0XEX
™¢ (vevpwvag GNRH)

'EKKpPLOT] T1)G KICTIEMTIVNG UE TIAAULKO TPOTIO
- o€ avadoyla pe v €kkplomn ¢ GNRH kat
m™m¢ LH

ZNUOVTIKOG 0 pOAOG TOV GTNV Evapen NG
EKKPLOTIG TWV YOVASOTPOTILVWV GTNV EVapPEN
™G MPNG KL TG Slatmpnong g
(UOLOA0YIKNG AetTovpylag Tov dEova Y-Y-T
oTNV eVNALKO (w1




e NEYPQONEX GnRH: AEN sk@palovv vtoSoxelg ,‘_\
TWV OTEPOELSWV PUAOV
. : =]
e NEYPQNEX Kisspeptin: )
(  [) ,,,,,,,
Vo

- Ouvevpatovég Toug ekteivovtal amd tov ARC/
Infundibular mupnva (KNDy) péxpt to péco Emapua
omov Pplokovtat ot veupwves GNRH, kat
dteyeipovv TV éxkkplon ™ ( GNRH)

dépovv vmodoxeis Twv otePoESWV TOV PUAOV

€] = = /}U

‘*\
Ksspepmneum ARC

Apouv wg EVOLAETOL KATA TNV APV TLKN N
) J ¢
(& ko @ ARC) 1 O ==
Betikn) (P AVPV) ) maAivépopun pvbuion otov aéova } G
Y 1—‘ L [_] = < cO{:};@ m]
((pU)\STLKog SLUOPPLoPOG TWV VELpwVwV Kp, bt
QVOTOULKA KOL AELTOVPYLKQ)
e
Zuppetéyovv oto Bnuatodotny GnRH bem s
(pulse generator)(ARC) o=
Py
UENOYAMA e dl. @ S
Journal of Reproduction and Development, Vol. 62, No 6, 2016 l =
—_[E] 4— ((Q)) [ovary |

K Singapore Med J 2015; 56(12): 649-656




e

-

Nevpwveg KNDys

" Goodman RL, Lehman MN, Smith | T, Coolen LM, de Oliveira CV, Jafarzadehshirazi MR,
Pereira A, Igbal J, Caraty A, Ciofi P et al. Kisspeptin neurons in the arcuate nucleus of
the ewe express both dynorphin A and neurckinin B. Endocrinology 2007,
12:5752-5760.

o 2007 : AVO(KOO\UL|JO(V o0TL 800 vsvponsnu&a M vsvpomvwn B (NKB 1 TAC3) ko
8uvopcpwn A GUVUTIAPYOLV HE TNV KIOTIETITIVI) GTOUG VEUPWVESG TOU TOZ0EL500UG Tuprvat
(ARC) tov mtpofatov.

o Aleyeptikn 6paom g NKB otnv ékkplon klomentivyg / GnRH
* AvaotaAtikn dpdon ™S Suvop@ivng otnv €kkplom Klomentivng / GnRH
* Oitmeploootepol vevpwves KNDy ekppalovv tov vtodoyéa tng NKB, tov NK3R 1

TAC3R
(J. Reprod. Dev. 62: 537-545, 2016) e

Kp — stimulates GnRH release

~

NKB — stimulates kisspeptin release

Fig. 3 Diagram shows cotransmitters of kisspeptin (Kp) signalling. Dynorphin
= (Dyn) inhibits and neurokinin B (NKB) stimulates Kp release by Kp/NKB/Dyn
Slngapore ME'd 'J 2015. 56[:12:] 649'656‘ (KNDy) neurons.®® ARC: arcuate nucleus; GnRH: gonadotrophin-releasing

hormone; POA: preoptic area (Adapted from Pinilla et al)!2®

\

/




Nevpwveg KNDys - GnRH pulse generator

KNDy vevpwvag amoteAel evdoyevég ouotatikod Tou fnuatodotn GNRH, émovu ta §vo vevpomentidia
AELTOUPYOUV SpWVTAG TIAPAKPLVIKA KAL AUTOKPLVIKA

Anpovpyettat £€ToL Eva KatvoUplo LovTEAo, pe Baor to omtolo ot vevpwves KNDy mailouv kaboplotiko
pOA0 011 Yéveon KaL TV HeTddoom Tov puBukol onpatog otous vevpwves GnRH

H NKB Sieyeipel péow tou NK3R SLoAemoOVTWG TNV EKKPLOT KIOTIETITIVNG KAl

H Sduvoppivn A teppartilel T Aettovpyia tov KNDY (exkpltikn won) (cws HEocw TwV VTTOSOXEWV TWV
omosdwv (KOR)

Ta 8Vo memtidia (NKB , Avvop@ivn A ‘ oVVTOVI(OUV TNV TTAALKT £KKpLOT
TNG KIOTETTIVIIC KoL Kat enéktaon ths GnRH
ko tng LH




TPQKTIKA Arcuate ANOPQIIOX Infundibular

Nucleus Nucleus

@®
. ERa . ERa <
—> PR € PR @
P
Kisspeptin Kisspeptin
neurone neurone
ERx POA/
PR Infundibular
nucleus
Kiss1 Kiss1 KiSS1 KiSS1
GnRH GnRH
neurone neurone
Kiss1 Kiss1 KiSS1 KiSS1
® ® ® ®
* ERa PR ¢
GnRH (sex steroid receptor) GnRH
Pituitary ® Jocn A Pitt.itary
LH/FSH _< LH/FSH
¢ Kiss1r/KiSS1R ¢
(Kisspeptin receptor)
-~
KOR
Sex Steroids (Koppe oplokd eceplor) Sex Steroids

Figure | Schematic diagram showing the neuroanatomy of the kisspeptin-GnRH pathway and the relationship between KNDy neurones and GnRH

neurones in humans and rodents. Kisspeptin signals directly to the GnRH neurones, which express kisspeptin receptor. The location of kisspeptin

neurone populations within the hypothalamus is species specific, residing within the anteroventral periventricular nucleus (AVPV) and the arcuate

nucleus in rodents, and within the preoptic area (POA) and the infundibular nucleus in humans. Kisspeptin neurones in the infundibular (humans)/
arcuate (rodents) nucleus co-express neurokinin B and dynorphin (KNDy neurones), which via neurokinin B receptor and kappa opioid peptide receptor
autosynaptically regulate pulsatile kisspeptin secretion, with neurokinin mory and dynorphininhibitory. Negative (red) and positive (green) sex

steroid feedbackis mediated via distinct kisspeptin populations in rodents, via the AVPV and the arcuate nucleus, respectively. In humans KN Dy neurones in

the infundibular nucleus relay both negative (red) and positive (green) feedback. The role of the POA kisspeptin population in mediating sex steroid feedback

in humans is incompletely explored. ME, median eminence; +, stimulatory; —, inhibitory; ERa, estrogen receptoralpha; PR, progesterone receptor; Kiss | /

KiSS |, kisspeptin; NKB, neurokinin B; Dyn, dynorphin.

Human Reproduction Update, Vol.20, No.4 pp. 485-500, 2014 /




To cvotnua Kisspeptin/GPR54

Metabolic Cues

Gonadal Steroids

e Agbopéva amo melpapatolwa (Kuplws TpPWKTIKG / OnAvkad)
* Kisspeptin amoteAel Tov KUPLO pLOULOTN TG EKKPLOTS TV YovadoTpoTivwy (HEow tng GNRH)

e Amotelel Tov evdilapeco ota epebiopata (evOoKpLVIKA, LETABOAKA Ka) TTOV POAVOUV OTOV
VTOOAAQ L0 KoL T pUOULOT) TNG AVATIAPAYWYNS

* Amapaltmmnywa - v évapén g nBng

-V maAivépoun pvbuion tov afova Y-Y-T' amd ta yovadikd otepoeLdn

- TN yoviuommta
e AoBeveig pe adpavomomtikég petaAragels otnv Kp 11 tov GPR54 : YY / kaBuotépnon npng
e AocOeveiG pe evepyOTIOMTIKEG LETAAAGEELS : TTpOLUN 1N

K Skorupskaite et al. Human Reproduction Update, Vol.20, No.4 pp. 485-500, 2014 /




To cvompua Kisspeptin/ GPR54
Evapdn npng

eaHy JUVENILE PERIPUBERTAL

GnRH GnRH

.3 —_— 0
7 Pubertal transition 2 i __/l
LH LH
[+ = °| FSH
L] L] -
a%

FIGURE 7. Regulstory mechanisme and maturstionsl changes of Kiss1 system during female puberty in
rodente. The maturational and functonsl changes of the Kiss1 system putatively involved in the onset of femala
pubsrty in rodents are schematicaly presented in the mght panel. Thess lkely include 7] the increase in
Kigs T,/ kisspeptin mANA/ peptids levels at certain hypothalsmic nuclsl, mainly the AVPV; 2] the elevation of the
number of projections,/appositions bebween Kies1 end GnRH neurons; and ) the increase in the ssnsitiity,”
responsiveness to kisspeptine, together with a higher efficiency of GPR54 coupling to its signaling systams. In
addition, 4] an elevation of GPR54 expresson,/numbers along puberty sppears to take place also. Numbers
in the scheme [mght pame] correspond to thess maturational changes. In mice, the pubertal activetion of
kisspeptin expression eppesrs to require the permissive,/driving effects of estrogens, as illustreted by the
comparizon between /eft and might panels, which represent the transition betweesn early juvenile and peripu-
bertal stages. This would suggest that the pubsrtal expansion of the AVPY Kieg1 neuronal populstion requinres
& certain degree of ovarian sctivation, and hence estrogen secretion, induced by kisspeptindndependent
mechanisms. This hypotheticsl model would imply sleo that Kiss 1 neurone may opersts &s estropen-dependent
emplfire, rether than primary triggers, of GnAH neurceecretion at the time of pubarty. MNote thet species and
sex differences, in terme of major hypothalamic etee of expression and estrogen dependence, for the
ectivation of Kiss1 system at puberty are likely to exist. [Modified from Roa and TenaSempere [377] and
TenaSempere [453].]

Physiol Rev - VOL 82 . JULY 2012
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ONIAIA KAI GNRH

Genes mvolved m the control of GnRH

Locus

Protein

Inheritance

Phenotype

Stimulation of GuBH synthesiz or secretion

GNRHER
KI553

KISS3R

TACT
TACR3I

4g13.2
1g32.1

19p13.2

129133
4924
8p21.2

GnRH receptor
Eisspeptin
EKizzpephn receptor
Newokinin B

Wewrckinin B receptor
GnRH

Inhibition of GnRH syvnthesis or secretion

Autosomal recessive

Autosomal recessive

Autosomal recessive

Autosomal recessive
Autosomal recessive

Autosomal recessive

Isolated hypogonadotropic hypogonadism

Izolated hypogonadotropic hypogonadism and central precocious
puberty

Izolated hypogonadotropic hypogonadism and central precocious
puberty

Izolated hypogonadotropic hypogonadizm
Isolated hypogonadotropic hypogonadism

Isolated hypogonadotropic hypogonadism

35.46
47,48

42,43, 49

MERNF

CuRH mizgration

15g11-13

Makonn nng finger protein 3

Paternally inherrted

Central precocious puberty

52

WDR3F
HS35T3

SPRY3. and FLRTF

FGF33. L33RD. DUSES,

Xp2231
8pll2
10q24.32
1pl3
20p12.3
8pl2.1

Tql21
10426.12
2q.21

Anosmn-1

Fibroblast growth factor receptor 1
Fibroblast growth facter 8
Prokineticin 2

Prokmeticin receptor 2

Chromodomain helicaze DNA binding
protein 7

Semaphonn-34

WD repeat-containing protein 11
Heparan sulphate §-0-sulphotransferase 1
Genes encoding components of

fibroblast growth factor pathway

H-linked

Autosomal dominant
Autosomal dominant
Autosomal recessive
Autosomal recessive

Autosomal recessive

Autosomal dominant
Autosomal recessive
Autosomal dominant

Autosomal dominant

Kallmann's syndrome

EKallmann's syndroms or 150lated hypogonadotropic hypogonadism
Kallmann's syndrome er 1selated hypogonadetropic hypozenadism
Kallmann's syndrome er 1selated hypogonadetropic hypozenadism
EKallmann's syndroms or 150lated hypogonadotropic hypogonadism
EKallmann's syndroms or 150lated hypogonadotropic hypogonadism

Kallmann's syndrome

Kallmann's syndrome er 1selated hypogonadetropic hypozenadism
EKallmann's syndroms or 150lated hypogonadotropic hypogonadism
Kallmann's syndrome er 1selated hypogonadetropic

hypogonadism

~ T 1.

Abreu and Kaiser Lancet Diabetes Endocrinol 2016 March : 4(3): 254-264
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Mini puberty of infancy

* AvBopunTn, mapodikn evepyomoinon tov afova Y-Y-I' katd tn veoyvikr mepiodo

Gonadal activity

Evtog Aemtwv amo yévvnon: ékkplon GNRH -peydin ad&non LH, evtog wpwv
OTNUAVTLKT] aAUENOT) TECTOGTEPOVTG

'Ew¢ 2 pnvwv: peak teotootepovng 100-410 ng/dL, A4-A, 170H PG

'Ew¢ 6 uynvwv: Meiwon LH, teotootepovng o€ yapunAa emimeda matdikng nAkiog

FSH: akoAovBei LH og onuavtikd yapnAotepa emimeda

Fetal

Neonatal

Childhood

Adolescence

Adulthood

Development of
sexual organs and
GnRH network

Gonada
dysfunction

Priming of HPG axis

‘mini’ puberty

Linear growth and
developmental milestones

Sexual maturation

Normal puberty

Reproductive capacity

Partial
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- EPHBEIA A

o Tlpw v évapén e nBngn GNRH exkpivetal pe MOAUIKO TPOTIO AL, HE XAUNAO EVPOG KAL CUXVOTNTA

*  OvmoBaAapikog fnuatodotng GNRH ( pulse generator) - KaTECTAAPEVOS ATIO AVACTUATIKA EpeBiopaTA
oV epmodifouv TV ameAsvBepwon g GNRH aAAd 6xL N oVvvBeon ™G

* Evepyomoinomng g eKKpLTIKNG SpacTnpLOTNTHS TOU VTTOOAA& OV

e TIpoodevutiki a&nom Tov eVPOVG, XWPIG APYLKA AAAXYT) TNG GLXVOTNTAG, TV WoewV NG GNRH, Wiaitepa
HAAlOTa 0T SLAPKELX TOV VTIVOU

e Algyepon YovadoTpOTIwV KUTTAPWV VTIO@UONS Va avénoovy v mapaywyn LH & FSH
*  Apxwa: ékkplon LH povo tn voxta - avinomn tng teotooTtEPOVNG GTOV 0pO

e Me v mpododo ¢ epnPeiag, n ékkplon ¢ LH otadiakd avEdvetal Kol TpayUATOTOLELTAL TOGO KATA T
SLAPKELX TNG NMUEPAS OGO KL TNG VUXTAG

o TlaAivEpoun pvBuLomn €kkplong yovadoTpoTiVwV

Testis descent Serum hormone levels

AMH
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Inhibin B
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Atovag Y-Y-T kot [IpoAaktivn

[TpoAaktivn : memMTIOIKN 0puoOVN amtd tov IIAY

PRF

Xwplc yvwot @uoloAoykn §pdon otov avépa

H gxieplon g puBuifetat amo v ékkpion
vToTIapivnG amd Tov vTtoBAAa o

Hypothalamus
Nevpwveg DA (ARC vmoBaAdpov
(TIDA)(TuberolnfundibularDopamine)
Exkpivouv DA oto vmtoguoilakd muAaio cuotnua

H DA cvuvdéetal pe toug vmodoyeis g D2 ota
AQKTOTPO@O KUTTOPA TOV [TAY

KataotoAn ™ mapaywyng kat ékkplong PRL

Pituitary gland

E. Nieschlag 2010




Atovag Y-Y-T' xat [IpoAakTtivn

H vmepmporaktivaipio (cuvnBws A0yw adevwpuaTog 1 QAPUAK®Y) ETNPEALEL TO
AVATIAPAYWYLKO CUCTIUA TOV AvEPA UE TOVGS £E11G TPOTIOVG:

1. KataotoAr ¢ maApkns ékkpiong s GnRH otov vmoOdAapo
EmakoAovOn katactoAn ékkpiong LH, FSH - Asutepomabdrg Ymoyovadiopog

B

Alakot) NG pongs Twv epeblopdtwyv ™ GNRH mpog Ta yovadotpoma kOTTApA
(VTTEPEPLTITILOKY) ETTEKTAOT ASEVWUATOG)

3. Kataotpo@rn Twv yovadoTpoTwV KUTTAP®WY AOY®W HOUKPOTIPOAAKTIVWUATWY




Interactions between prolactin and
kisspeptin to control reproduction

Jose Donato Jr.!, Renata Frazdo? Arch Endocrinol Metab. 2016:60/6

Table 1. Summary of the studies that investigated the interaction between prolactin and kisspeptin

Reference Species  Comments

Presence of prolactin receptors in Kiss1-expressing neurons

Kokay and cols., 2011 Rat 86% of Kiss1-expressing neurons in the AVPV co-express PRLRs mRNA in OVX+E2 treated females
79% and 45% of Kiss7-expressing neurons in the ARH of OVX or OVX+E treated animals, respectively, co-express PRLRs mBNA

Liand cols., 2011 Sheep 60% of ARH kisspeptin immunoreactive neurons co-express PRLRs in OVX females

Human Not described

Evid of responsi to prol
Brown and cols., 2014 Mouse 65% of kisspeptin immunoreactive neurons in the AVPV and 35% of kisspeptin neurons in the PeN express prolactin-
induced pSTATS in mice in diestrus
Araujo-Lopes and cols., Rat 70-80% of ARH kisspeptin immunoreactive neurons express pSTATS after prolactin icv infusion (0.5 pg/2 pL) in virgin OVX
2014 or lactating animals
Sjoeholm and cols., 2011 Rat 65-75% of ARH kisspeptin neurons of primiparous rats co-express pSTATS after icv prolactin infusion (2.5 or 100 ng/rat)
Liand cols., 2011 Sheep No co-expression between Kiss7 mRNA and prolactin-induced pSTATS (icv, 20 pg/hr/1 week) in the ARH of OVX-+E2
females
Human Not described

Effects of prolactin on Kiss1 expression

Sonigo and cols., 2012 Mouse Chronic infusion of prolactin (7 pg/24 hr/28 days) significantly decreases hypothalamic Kiss7 mRNA and kisspeptin
immunoreactivity in the AVPY and ARH

Brown and cols., 2014 Mouse 3 sc doses of prolactin (100 pg/200 pg) cause a suppression of Kiss7 mRNA in the ARH of OVX mice

Araujo-Lopes and cols., 2014 Rat lev (4 pg/pL) or sc (0.5 mg/0.2 mL) prolactin injection causes a significant reduction of Kiss? mRNA in the ARH of OVX rats
Li and cols., 2011 Sheep lov prolactin infusion (20 pg/hr/1 week) does not significantly change Kiss7 mRNA expression in the ARH of OVX+E2
females

Human Not described

Effects of kisspeptin on prolactin secretion

Szawka and cols., 2010 Rat/cell Kisspeptin-10 icv infusion (3 nmol) increases serum prolactin release in OVX+E2 and proestrus females, but had no effect
culture in OVX females, diestrus females or males

Kisspeptin-10 does not alter prolactin secretion in anterior pituitary cell culture

Hashizume and cols., 2010 Goat Intravenous administration of kisspeptin-10 (5 mg/kg) does not alter basal serum prolactin levels
Kadokawa and cols., 2008  Bovine/ Kisspeptin-10 (1 pM or 10 pM) increases media prolactin concentration of anterior pituitary cells, extracted from
cell 8-month-old castrated male calves
culture
Ramaswamy and cols., Monkey Intravenous infusion of kisspeptin-10 (10 or 30 pg) induces no change in prolactin serum concentration in male Macaca
2009 mulatta

Jayasena and cols., 2014~ Human Acute or twice-daily for 1 week sc administration of kisspeptin-54 (6.4 nmol/kg) induced no effect on serum prolactin levels
in healthy women
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Figure 1. Scheme that summarizes different biological functions regulated
by prolactin through its action on defined hypothalamic neuronal
populations.




Aéovag Y-Y-T
[IpoAaktivn // Kiomemtivn

* EAayiotolvevpwveg GNRH gk@palovv vtodoxeig
PRL

o Ilpdéo@ata dedopéva : n PRL emSpd otov Y-Y-T
afova pEcw Twv vevpwvwv Kp, oL omtolol ekppalouv
vmodoyeic PRL

* HPRL pa amevBeiag otoug vevpwves Kp emayovrtag P g
KATAOTOAN TNG Tapaywyns Kol ¢ Ekkplomng e (Kp)
koL kot eméktaon ™ GNRH xatl twv
YOVASOTPOTILVWYV
H avactoaAtikn Spdon ™s PRL otV £ékkplon TwVv YOVaSOTPOTILVWYV YIVETAL LECTW
VOO TOATG TNG EKKPLONG TNG KIOTIETMTIVNG




H emidpaon Twv Aoumwyv OpUOVIKWY CUCTNUATWY OTNV
ovaTapoywylkn Aettovpyia touv avdpa

(BupeoelOLKEC OpUOVEC, eTIVEDPLOLAKOC AEOVAC, OPLLOVEC YOOTPEVTEPLKOU)
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