OAT'A KAPATTANOY

“IIoAVpOP@LOUOT TOV OLGTPOYOVIKOD VT000YE0. TOTOV A 6 Kopitola pe Tpawun fqpn”

INEPIAHYH

EIZATQI'H: H npown Mpn eivar 10 @opég mo ovuyvn ota Kopitold ond Ot ota
ayoplo Kot OloKPIveETOL G KEVIPIKN N €E0PTOUEVN OO TIG YOVAOOTPOPIVES KOl GE
avedptn ond Tic yovadotpoeives. H devtepn mepthapPavel Tig TEpTOCES OYKOV
TOV YoVad®v 1N TV erwveppdiov, oykov mov mopdyovv B- hCG ota aydpia,
EVEPYOTOMTIKEG METOALAEES TOV VTodoyéa g LH xobdg ko ékbeon oe emyevn
oTEPOELDN TOV PVUAOL. H kevipikn mpadiun 1pn oesiketon e mpdiun evepyomoinon g
naAukng ékkplong GNRH mov pvBuileton amd to kuxkmpo kisspeptin- GRP54- GnRH
veupmVOV. Xta Kopitola 1 evepyomoinon twv GNRH vevpovav sivat 1dtomadng kabdg
010 92% 1tV mEPTOCEMY Ogv avadelkvieTal evookpavio maboroyia. O ypdvog
évapéng g MPng ennpedleton 1060 amd YEVETIKOLG 0G0 Kol amd TEPPAALOVTIKOVG
napdyovteg. [lpokepévovr vo  eEetdoovpe TN GCULUPOAT] VTOYNPLOV  YEVETIKMOV
TOPAYOVTIOV GTO YPOVO evifmong, HEAETNCOUE TNV EMIMTOCN TOV TOAVUOPPIGUOV
Xbal kot Pvull tov owstpoyovikod vrodoyéa tomov a (ERa) oe kopitoia pe 1010madn
TpOTUN PN pé€oa amd pio LEAETN acOevav- LapTOP®V.

AXQOENEIX KAI MEGOAOI: MegiemOnkav 41 kopitolo mov mapoakoiovBodvton
010 eEMTEPIKO TOO0EVOOKPIVOLOYIKO 1oTpeio Tov TII'NA « ATtikévy AOY® TPOUNG
NPng ko 50 veapéc yovaikeg pe uotoloykn nmikio Evapéng e nPng, ot omoieg
ypnoipevcav g pdpropec. H perémn ompxece and to NoéuPpro 2008 £mg tov Iovvio
2010. H perém eykpibnke and to emotnuovikd cupfodAlo Kot TV €MTPOTn NOIKNG
Kol 0govtoAoyiag Tov voookopeiov. OAec o1 GLUUETEXOVOES EvUEPOONKAY Yo TO
oKOTO TNG HEAETNG Kot VITEYPAYOV EVTLTTO GLYKATAOESTG. XTOV TANOLGHO TG HEAETNG
MOEONKe AETTOUEPES OTOMIKO OVOUVNOTIKO Kot KAnpovouikd 1otopikd. H 1P
otadonomOnke pe ™ péBodo tov Tanner, petprnie 1o Hyog kot To PAPOg KATA TN
Olyvmon eV COUOTOUETPIKE oTolyelo. amd Tn yévvnorn WHéEYPL TN Oldyvemon
Kataypaenkay omd to atopkd PiPAdplo vyeiog Tov Toudov yio EKTiUNon Tov puOpov
avénong. Extyumnke emiong n ootk nAkio kotd tn 014yvwon Kol VTOAOYIGTNKE TO
VYog 6TOY0C e BAon TO HEGO YOVEIKO VYog TV YovémV. AkolovBwg ta Kopitola pe
Tpown PN vroPAnOnkav ce epyactnplokd €leyyo mov meplaupove LH ko FSH,
ototpadtoin (E2) kot tov avépoyovov DHEAS kot testootepovn. Olo to Kopitoio
vroPAnOnkav oe dokipacio oyepong pe GnNRH  xor vmepnyoypdonuo €£cm
YEVVIITIKOV 0pyaveV Yo TV emifefaimon g d1dyvmong e KEVIPIKNG Tpdns Npng,
kabong ko oe MRI vmoBoAdpov- vroPVLoEMS Y100 TOV OTOKAEIGUO EVOOKPAVING
naforoyiog. Ot HapTLPES EPOTNOMKAY YL TV NALKIO ELUNVOPYNG, Y10 TO OTOUKO TOVG
OVOULVIOTIKO Kol TO KANPOVOLIKO TOVG 16Toptkd. TOco amd tov mAnbuoud peléng 6co
Kot amd TOvg HAPTUPES EANEON detypa mepipepukod aipatog yuo amopudvemorn DNA,
PCR ka1 méym pe mepropotikd Evlvua yuoo aviyvevon tov moAvpopeiopmv Xbal xat
Pvull Tov ototpoyovikod vtodoyéa TOTOL a.

AIMOTEAEXMATA: H péon nhxia évapEng e MPng tov tAnbuopod peAétg pog
ntav 7,26 €. H péon nlikia Tpocérenons Tov Koputoldv e mpoiun npn nrav 8,41
ETOV Ko M avtiotoyn péomn ootikn nMkio ntav 9,26 etov. Olo ta Kopitolo eiyov
apvntikn MRI vroBaddpov-vmoéguong, oe mocootd 80,5% eiyav epnPikn amdvinon
¢ LH ot dokipacia 61éyepong pe GNRH, oe mocootd 82,9% elyav vrepnyoypagikd
gvpnuata cvpPoatd pe Evapén NPng Kot o€ tocootd 78,1% mapovoialov 10106LGTATIKN



EMTAYLVOT TG AVENONC. AV VINPYE OTOTIOTIKA GNUOVTIKN O10POPA MG TPOS TOVG
nolvpopeiopovg Xbal kot Pvull tov ERa avdpesa oto kopitolo pe Tpduyn Kot o€
avtd pe euotoroyikn Evapén nPnes. Ta kopitola g opdodag pe Tpdn NP mov eivon
opoluymTeg yia tov moAvpopeicpd Xbal mopovsidlovv onpaviikd vopitepn Evapén
nPpng oe oyéon pHe To KO ol mo L Ogv €0 W N elvon etepoluydTEC YOO TO V
nolvpopoiopd Xbal (p= 0.015). H fpn dapyile vopitepa ota kopitole mov fTav
opoluya kot Yo Tovg dVo moAvpopeicpove Xbal xkar Pvull (p= 0.002), yeyovog mov
VITOOMAMVEL GLVEPYIKT Opdorm TV dV0 ToAvpopelopu®v. EmmAéov dwaxkpivovtag ta
Kopitola ¢ opddog pe Tpoun nPn oe mayvcoapka (BMISDS >2) kol pun maydcopka
(BMISDS <2) katd tn dtbyvmon, SmoTO®GaUE OTL OEV VINPYE CTOTIOTIKG CTLLOVTIKT
GLOYETION OVAUESO OTO OelKTN HALOC CAOUNTOG KATA TN OdyVmoT Kol TV TopoLsia
eite tov Xbal eite tov Pvull moAvpopeiopod tov ERa. Xtig pdptopec n nikia
guunvopyns oev emnpealdtayv oNUavTiKd ovTe amd TNV TOPOLGIN TOV TOAVLOPPIGLOV
Xbal (p=0.8), ovte amd v mapovoio tov Tolvpoppiopov Pvull (p=0.97).
YYMIIEPAXMATA: Ot moAvpopeiopoi Xbal wouw  Pwvull tov ototpoyovikod
vrodoyxéa TOmov a dev oyetilovral pe v avantuén Wionabovg mpmdiung HPng ota
Kopitola. Q01060 6TO KOPITGLH TOV TOPOVSIALoVV 1310Tad TPON HPN, N Tapovsia
opoluymtiag (XX) ywo tov molvpoppiopd Xbal kot og pukpotepo Padbud yo tov Pvull
(pp), odnyel o évapén HPNG o€ oNUAVTIKA PKpOTEPN NAIKI0 ad To KOpitola Tov gival
etepoluya M dev €yxovv KaBOLoL TOV ToAVpOpPIoNd. H emidpacm avth evioyveton oo
Kopitow mov eivor oudluya Koty TOvg OV0 TOAVHOPPIGHOVS, YEYOVOS TOL
EPUNVEDETOL A0 TNV 1OYLPT AVIGOPPOTID. CVLVOESNC HETAED TV VO TOAVLOPPIGUDV
mov Ppiokoviar oto 1010 gcdvio 1. O mOBavoTEPOG PUVGIOAOYIKOS UNYOVIGUOS TOV
EPUNVEDEL TOC Ol TOAVHOPPICLOL TOV OIGTPOYOVIKOD LITOOOYEN TUTOL O EUTAEKOVTOL
ot vopitepn &vopén g MPng eivar ot aw&dvovv TV 010TPOYOVO- EENPTMUEVT
gkepaon tov yovidiov Kissl kot katd cuvémElo EDOOMVOLV TN UETASOGT TOV GTLLOTOG
Kisspeptin- GRP54- GnRH. H un epgdvion evopitepng Npng otig naptupeg umopei va,
e€nynbel péom TG 110GVGTAGLOKNG EMTAYVVONG TS ALENCONS OV TOPOVSLAlOVV Ta
Kopitola pe mpdn NPn, Ko ta omoia £xovv avénuéva enineda IGF-1 oe avtiBeon pe
To. KopiTolo Pe QUGIOAOYIKNY MAkiar évapéng g MPNg To omoia £xovv LCLOAOYIKA
enineda IGF-1. O IGF-1 mpodyet T LOPPOLOYIKT O10(pOPOTOINCT TV VITOOUANUIKOV
VELPDOVOV KOl 1) OpAGT TOV OOKEITOL LEG® GVVOECNG TOV LLE O1GTPOYOVIKOVS VITOSOYELS.
EmmAéov o IGF-1 dweyeiper v éxppaon tov yovidiov kissl. H mpdiun évapén g
evifoong evdéyetar vo mopodoteitar amd To avénuévo emineda tov IGF-1.
[TiBavoAroyovpe OTL O1 TOAVLOPPIGHOL TOV O1GTPOYOVIKOD VTOSOYEN O, 1O10ATEP O XX,
oe &dagpog avénuévov IGF-1, evoddvouv Ttnv &vepyomoinon TOL GUGTNUATOG
Kisspeptin- GRP54- GnRH evwpitepo amd 0Tt 6T0 KOPIToo. TOL dEV PEPOVY TOVG
TOAVLOPPIGHLOVG AL TOVG.

Abstract

INTRODUCTION: Precocious puberty is about 10 times as high more often in girls
as than in boys and it is classified into two types, central or gonadotropin- dependent
and in peripheral or gonadotropin independent. The latter may be caused by includes
adrenal or gonadal tumors, tumors producing hCG in boys, activating LH mutations
and exposure to exogenous sex steroids. Central precocious puberty is triggered by the
premature activation of the GnRH pulse generator, regulated by kisspeptin — GRP54-
GnRH neuronal circuit. Regarding In girls, GnRH pulse generator activation is rather
in most instances is idiopathic, since in 92% of the cases intracranial lesions are absent.



Timing of pubertal onset is influenced by both genetic and environmental factors as
well. In order tom evaluate the contribution of candidate genetic factors in the timing
of puberty, we studied the incidence of the Xbal and Pvull polymorphisms of the
estrogen receptor a (ERa) gene through a case- control study.

PATIENTS AND METHODS. We studied 41 girls with medical follow- up who
were followed at in our pediatric endocrine department unit for central precocious
puberty and 50 young women with pubertal maturation within normal age limits that
served who were as the control group. The study lasted took place from November
2008 until June 2010. The study was approved by the ethics committee of the hospital.
The participants or one of their parents were informed about the purpose of the study
and gave their written consent. A detailed individual and family history was taken from
our study population. Puberty was rated according to Tanner stages. Statural height and
body weight were measured at diagnosis, whereas body height and weight
measurements from birth until diagnosis were assessed registered from the child’s
personal health book in order to evaluate the patients’ previous growth rate. Bone age
at diagnosis was also evaluated and target height according to mid-parental height was
estimated. Then The girls diagnosed with precocious puberty underwent a laboratory
chech investigations, which included including serum LH and FSH (
chemiluminescence), estradiol E2 ( ECLIA), DHEAS (ECLIA) and testosterone
measurements ( chemiluminescence). All girls underwent a GnRH stimulation test and
an abdominal ultrasonography in order to confirm the diagnosis of gonadotropin-
dependent precocious puberty and a magnetic resonance imaging (MRI) of the
hypothalamic- pituitary region for the exclusion of intracranial lesion. The young
women consisting the control group were asked about their age at menarche and about
their medical history and the family's medical history as well. From all girls and young
women participating in the study a blood sample was obtained for DNA isolation. PCR
products, which consisted of the ERa gene, were digested with Xbal and Pvull
restriction enzymes.

RESULTS. Mean age of puberty onset was 7,26 years. Mean age at presentation of the
girls with precocious puberty was 8,41 years and mean bone age was 9.26 years. MRI
was normal in all girls, therefore the diagnosis of idiopathic precocious puberty was
established. 80,5% of the patients had a pubertal response of LH to GnRH stimulation.
82,9% had ultrasonographic findings consistent with pubertal onset and 78,1 %
presented the growth pattern of constitutional advancement of growth. There were no
significant differences in the overall distribution of the Xbal and Pvull genotypes
between the study and the control groups. Girls with idiopathic precocious puberty
homozygous for the Xbal polymorphism had significantly earlier pubertal onset
(SD:1.07) compared to non- carriers (SD:0.78) or heterozygous (SD:0.74) for the Xbal
polymorphism (p=0.015). Onset of puberty was also earlier in girls homozygous for
both Xbal and Pvull polymorphisms, (SD:0.95) (p=0.002), suggesting a synergistic
effect of these two polymorphisms. Moreover, we classified girls with idiopathic
precocious puberty into obese ( BMISDS>2) and non- obese (BMISDS<2) at
diagnosis. We found that there was no significant correlation between BMI at
diagnosis and the presence of either Xbal or Pvull polymorphism of the ERa gene. Age
at menarche of the control group was not significantly influenced by the presence of
either Xbal (SD:1.2) (p=0.8) or Pvull polymorphism (SD:0.6) (p=0.97).
CONCLUSIONS. Our data show that the studied single nucleotide polymorphisms
(SNPs) of the ERa, namely Xbal and Pvull, are not related to idiopathic precocious
puberty in girls. However, in girls that present idiopathic precocious puberty, the
presence of homozygosity for Xbal polymorphism (xx) and to a lesser extend to Pvull
polymorphism (pp) results in onset of puberty at a significantly earlier age than those



that are heterozygous or do not carry any of these polymorphisms. This effect is
amplified in the few girls that are homozygous for both SNPs. These girls have onset
of puberty at an even earlier age than those that are homozygous for only one
polymorphism, either xx or pp. This suggests a synergistic action of both
polymorphisms in the onset of puberty, which can be interpreted by the high linkage
disequilibrium between the two polymorphisms, which are located at the same intronic
site. The most probable underlying mechanism is that these two polymorphisms
upregulate estrogen- dependent expression of kisspeptin gene and consequently
facilitate kisspeptin — GRP54- GnRH mediated signaling. The fact that the young
women in the control group do not present earlier pubertal onset may be explained by
the commonly observed growth pattern of constitutional advancement of growth
(CAG) and the elevated IGF1 levels in girls with idiopathic precocious puberty
compared to girls with normal pubertal onset. The latter do not present the growth
pattern of CAG and they also have IGF1 levels within normal range. IGF1 promotes
proliferation of the hypothalamic neurons and its action is mediated through estrogen
receptor a. Early puberty might be triggered by elevated IGF1 levels. We speculate
that in girls with idiopathic precocious puberty, ERa polymorphisms especially the xx
genotype, on the ground of elevated IGF1 levels, activate the kisspeptin- GRP54-
GnRH circuit significantly earlier than in girls that do not carry these polymorphisms.
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