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EYXAPIZTIEZ

H dwdaktopikn avt) dwrpiPn exmovinke ta €t 2000-2006, kot vrofAndnke oto
Tunua Iatpikng Tov [Havemotnpiov Kpnng tov lavovdpro tov 2007. H cuiioyn tov
detypdtov mov pedetnOnkav £ywve amd £yKveg yuvaikes mov mopakolovdndnkav ot
Matevtikn ko N'vvarkoroyikn Kiwvikn tov Havemompiov Kprng. O npocdiopiopog
TOV emmEO®V NG ovéNTIKNG opudvng tov mhakovvto £ywve oto Epyactipilo
[Mupnvikng latpikng tov [Havemompiov Kpnne.

®a Mbeha Bepud vo evyaprotiow Vv emPArénovca Koabnynrpio Mapia
Koipavty, xobog kot to péAn g tpuerovg emtpomng Kabnyntég Evyévio
Kovpavtakn xar Nwoioo Koapkofitoo ywoo v ouépiomn ocvpmopdotacn Kot
EMOTNUOVIKY] kKoBoOynon oto oyxedlacpud, LAOTOINGCT Kol OAOKANP®ON  1TNG
epELVNTIKNG ovTNG mpoomdbewog. Ilapd v odvvnpr omovcio Tov, oPeil® va
anodmo® ocePacpd kot ayamn otov ekAmovta Koabnynt) Xtého Zumvpdki, mov
vIpée apyIKA 0 EMOTNUOVIKE VTEVOBVVOS TNG O1OUKTOPIKNG dtaTPPnc. Ot coPEg Tov
GLUPOVAEC KO TO KOO UEPIVO TOV EVOLAPEPOV LOV NTAV TOADTLLOL.

®a Mfera va guyaplotnom emiong 6covg pe Ponnoav otnv viomoinom g
nmapovong oatpipng. To ocvluyd pov, Ztavpo Inedxn, Empeintm g Moevtikng
INwvaworoyikris KAwikng ITAINH vy v Ponbewr tov otv emloyn Tov
TEPLOTOTIKOV 7OV pHeEAETNONKOY KaOMG KOl 6T GLAAOYN TOV SEYUATOV OUVIOKOD
vypov Kot aipatoc. Tov Mabnuatiké Mavoin TMayvakn kot v Av. Kabnynrpua
[Tov/piov  Abnvov  YPRovn @PpaykovAn vy 1n ototioTikny enelepyocio TV
arotedecpdtov. Tovg watpovg g Maevtikng Tuvaikoroywkng KAiwikng o
wutepa Tov Mavoin Ayyehdxn yia T cLALOYN TV derypdtwv. To Tpocommikd tov
Epyaompiov TTupnvikng latpikng kot wwitepa v Eipnvn Mavovodkn kot Eon

Enuepdxn yuo TIg LETPNOELS oTa Oetypata Tov eetdodnkay.
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AHMOZIEYXZEIX X2E [IIEPIOAIKA KAI ANAKOINQXEIX Z2XE
XYNEAPIA ME BAXH TA AIIOTEAEXMATA THX AIAAKTOPIKHX
AIATPIBHX

A. AHMOZXIEYXEIX XE AIEONH ITEPIOAIKA

Papadopoulou E, Sifakis S, Giahnakis E, Fragouli Y, Karkavitsas N,
Koumantakis E, Kalmanti M. Increased human Placental Growth Hormone at

midtrimester pregnancies may be an index of intrauterine growth retardation

related to preeclampsia. Growth Horm IGF Res 2006;16(5-6):290-296

Papadopoulou E, Sifakis S, Giahnakis E, Fragouli Y, Karkavitsas N,
Koumantakis E, Kalmanti M. Human Placental Growth Hormone is increased
in maternal serum in pregnancies affected by Down syndrome. Fet Diagn Ther

(accepted for publication)

B. AHMOZIEYXEIX XE EAAHNIKA ITEPIOAIKA

[Marmadorovrov E, Enedkng Z, Zunvpdkig X. [TAakovvtiakn avEntikn oppdvn
(PGH): pvBuotikdg mopdyovrag g euPpuikng  avdmroéng.  EoenPum
IMvawkoroyio Avarapoymyn kot Eppnvoravon 2001;13(2): 128-34

I'. ANAKOINQXEIX XE AIEONH XYNEAPIA

E. Papadopoulou, S. Sifakis, Y. Koumantaki, E. Angelakis, S. Smpirakis, N.
Karkavitsas, E. Koumantakis. Placental Growth Hormone in prenatal sreening
of fetal chromosomal abnormalities and congenital malformations. 10™
International Congress of Human Genetics, Vienna 15-19 May 2001,

Publication of abstract in: Eur J Hum Genetics, 9(suppl 1), 228

E Papadopoulou, S Sifakis, Y Koumantaki, K Papa, E Angelakis, S Smbirakis,
N Karkavitsas, E Koumantakis. Maternal serum Placental Growth Hormone in

prenatal diagnosis of fetal aneuploidies and congenital anomalies. XVII
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International Course “The Fetus as a patient”, loannina, Greece, September 2-

4, 2001

A. ANAKOINQXEIX YXE EAAHNIKA YXYNEAPIA

[Monadomovrov E, Inedkng X, Kovpavtdxn Y, Ayyeddkng E, Iond K,
Zumopakig X, Kaprafitoog N, Kovpovtdkng E. Avénuéva emineda tng
aLENTIKNG OPHOVIG TOL TAOKOUVTO OTO OUVIOKO LYPO gufpbov e
ovyyevelg ovopoiiec. 1lo  TlaveAdnvio Xvvédpro  Ilepryevvmtikng
latpuncg,, Adnva, 3-4 Maptiov 2001

Kovkovpa O, ITarwadomodrov E, Znedkng X, Opaykovin Y, Kapkafitcag
N, Koipoavty M, Kovpavtdxkng E. Avéntikny oppdvn 1ov TAakodvVIo 6To
unTpikd  oaipo Kot 0TO0  apvieKd vypo: Ogiktng avevmAogwdiog Kot
vrokewmwduevng evdopntprag ovdamrvéne. 17" Etfowa Ewdikhy Zdvodoc
Maevtikng ot [uvvoawkoroywkng  Etopeiog EAAGdag. ABnva, 18
Aexepppiov 2004.

(BPABEIO KAAYTEPHX EAEY®EPHX ANAKOINQXHY)
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INEPIAHYH

21 SdpKel TNG EYKLUOGVUVNG 0 TAOKOVVTOS TTOPAYEL TNV QLENTIKY OPLOVT
tov mhokovvta (human Placental Growth Hormone, hPGH), n onoia dwapépet povo
katd 13 apvoléa and v vropuctokn owéntikr oppovn. H hPGH eivan to mpoidv
tov yovidiov GH-V, 10 omoio avikel otnv owoyéveln TV yovidiov g avéntikng
oppovng (growth hormone gene-family) mov &dpdletoar 6t0 pOKpD OKEAOG TOV
ypopoocopatog 17. H  hPGH  mopdyston  kou  ekkpivetor  amd T
GLYKLTIOTPOPOPAACTIKG KOTTOPO KOl OTN OEPKELNL TNG EYKLUOGVUVNG TPOOOEVTIK(L
avtikofoTd 6T UNTPIKN KukAoeopio TNV vmoguolakn avEntikny opudvn. Ot
GUYKEVIPAOGELS TNG BLEAVOVTOL TPOOSEVTIKA 6TO UNTPIKO 0pd omd T 5™-7" £fdoudda
€m¢ T0 TépUO NG KOMoNG. Agv aviyvevetal otnv gufpuikn Kuklopopio oAAd Exet
OeyBel OTL Katéyer onuavtikd poA0 TOGO OTN (QULGLOAOYIKN] TPOGOPLOYN TOV
opyavicHoU NG pNTéPog otnv Kimom 6co emiong kot otnv euPpuikn ovamtuln.
Edikdtepa Katéyel cOUATOTPOTES OIOTNTES KO TPOAYEL TN YAVKOVEOYEVEST] KOL TN
Mmoivon. H hPGH gaiiveton emiong va pvBuiler ta enimeda cvykévipmong ot
puntépa tov IGF-1 o omoiog dwadpapatifer onpoviikd poro otn petapopd yYALKOING
Kot apwvo&émv oto éuPpvo. H mapovsio hPGH vrodoyéwv oty tpopofrdoctn
VIOJEIKVOEL OTL OTL O LGLOAOYIKOG POLOG TNG OPUOVNG TEPAAUPAVEL (o dpeon
enidpacn otV avdmtuén kol Agttovpyion ToL TAAKOOVIO HEGH OQLTOKPLVOVG 1/Kot
napaxpvovs punyavicpov. H hPGH puBuilel tyv moapoyr Bpentikddv cuotatikdv 6to
éuPpvo O péc® TOL TANKOUVTO, KOU OpO OLEYEPTIKA GTOV TAMKOLVTIOKO 1GTO.
JUVETMG 1| OPUOVY] QLTI GUUUETEYEL OTN PLOLICT TNG EUPPLIKNG avamTLENG, KoL EYEL
Bpebel va oyetieton Betikd pe to Papog Tov guPpviov kar o PAPog YEVYNONG TOL

VEOYVOD.
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Me v mopovca SokTopkn OlatpiPny depegvvinke M oxéon TOV
ovykevipooewv ¢ hPGH oto dgvtepo tpiunvo g wximong pe maboAoyikég
KOTOOTAGELS TG KONONG Ko 101KOTEPA Pe To chVOpopo Down kot Tnv vroAewmopuevn
gvoopnTpla avamtuén mov oyetiletal pe mposkiayia.

Melembnkav detypota opod amd 21 €ykveg yuvaikeg oTic omoieg €xe
dayvoobel covdpopo Down oto 2° tpiunvo g komone. To deiypota giyov Aneosi
petaéy g 16™ kot 23™ gfdouddog tng kdnong katd ™ didpkela ¢ eKTEAEONC
QLUVIOTOPOKEVTIONG Y10 TOV TPOGOIOPICUO TOV EUPPLIKOD KOPVOTLTOV. XTNV OUAd
eréyyov ypnowomondnkav delypoata opod mov eAneOncav ce avtictoryn miwio
EYKVHOGUVNG amd 62 yuvaiKeG e LOVIPELS KUNGELG TOL OEV TOPOVCINCHY EMUTAOKES
Kol KoTEANEQY OTN YEVVION VDYDY VEOYVAOV GLGLOAOYIKOV Bépovs. O Tpocdtoptopog
TOV CLYKEVIPDCEWMY TNG OPLOVIG £YIVE LLE OTEPEAS PAoNG POdLOAVOGOUETPIKT LEBOSO
Kot TN gpnon dvo dwpopetik®dv emromwyv. H péon tun tg hPGH otov opd tov
Konoewv pe obvopopo Down Ntav onuavtikd vyniotepn (P<0.05) amd 115
euooroykég kunoels: 9.4 (1.49-39.03) ng/ml évavtt 4.7 (0.53-7.88) ng/ml. H
avEnuévn mapaymyn s hPGH mbové opeidetan oe pa tpocmdfeia Tov mhakovva,
VO AVTIPPOTNGEL TOV EVOOYEVH MEPLOPIGUO TNG EUPPLIKNG avATTLENG, TOV OTOTEAEL
éva otafepd yapokTNPoTiKO TV guPfpdwv pe obvopopo Down. Amouteiton
TEPAULTEP® dEPEHVNON TOL KATE TOGOV 0 TPOGHIOPIGHOG TV emmédwv TG hPGH ot0
unTpd mAAGHO 6TO OgVTEPO TPiUnvo NG KvMomg pmopel vo cuopPdrier otnv
aviyvevon tov kuncemv pe ouvopopo Down. Ewdikotepa, ebv n mpocOnkn tov deiktn
aLTOV UTopel Vo aVENCEL TN SoyveGTIKN gvatcinoia 1 va LELDoEL T0 WELOMDS BeTIKA
QTOTEAEGLLATO. TMV YPTCLULOTOLOVUEVOV TPOYPAULOTOV TPOYEVVITIKOD EAEYYOV.

Me okomd 1 Otepevvnon tov petaforov g hPGH oe kuvioeg mov

EMMAEKOVTOL LE €VOOUNTPLOL VROAEWOUEVT €UPpLIKT ovamTuén Ko Tpoeskiayia,
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eetdoniav avadpopkd Cevyn delyHATOV 0pov Kot OpUVIOKOD VYPoU amd 25 KUNoELg
OV EKONAMCAV TIG TOPAUTAV® TAUOOAOYIKES KATAGTACELS GTO TEAOG TOL B’ TPURVOL 1)
oto v’ Tpiunvo tn¢ komone. Ta Seiypato eiyov ocvileyybei peta&d 16™ wou 22"
ePoopadac TG KOMOoNG KaTd TN OUPKELDL EKTEAECNG OUVIOMOPUKEVTNONG Yol THV
aviyvevorn Tov KapvotHIoLv TOL EUPpHOL, KOl YWPIG Vo VEAPYOLV KAWIKOL 1
VIEPNXOYPOPIKOl OgikTec TposkKAoUyiaG 1 EVOOUNTPLOG VTOAEWTOUEVNC OVATTLENC.
Zov opdda eréyyov 1 ypnopomomdnkoy 62 deiypota opod Tov eiyav Anedei Ty 16"-
22" gBdopddo KOMONG OO YUVOIKEG HE KONON TTOL eV TAPOLGINCE EMMAOKES, £iye
OUOAY] ékPaom Kot 00NYNGE OTn YEVVNGON VEOYVOL LE QUGLOAOYIKO PBapog yévvnong.
Yav oudoa ehéyyov 2 ypnowwomomOnkav 47 Jdelypota opviakoy VYOV To Omoio
eMmoencav and yvvaikes mov giyov copneptinedel oty opdda eréyyov 1, ko giyov
voPAnOei oe apviorapakévinon. O TPOGOOPIGUAIC TOV CLYKEVIPDGEWDY TNG OPLOVIG
éywve pe otepeds Paong podloavosoUETpIKn HEBodo kat T xpnon 600 SloPOPETIKOV
emromov. H péon myun g hPGH otov opd kot 1o apviakd vypd twv Kuncemv Tov
EMEMAGKN GOV LE €VOOUNTPLOL VROAEWMOUEVY OVATTLEN Kol TposkAopyio 1Tov
onuavtikd vynmAidtepn (P<0.05) amd v avtictoyn o€ PLGLOAOYIKEG KUNOELS KATH
mv  16"-22" eBdoupddo  xdnong. Ot upéoeg tpéc (£SD) Wtav  otov  opd
13.16+£10.52ng/ml évavtt 4.39+2.23ng/ml eved oto apviokd vypd 2.49+1.6ng/ml
évavtt 0.82+0.67ng/ml. ITiBava ce kunoelg mov B emmAakobv pe TposkKAayio Kot
eV axoun m vocog evpioketon oe AavOAvov TPOKAMVIKO oTAd0, 1 avEnuévn
nmapaywyn hPGH aroteiel avriotaduotikn avtidpoaon oty euppuikn vrworemduevn
avértuén. Méow g avToKpvog Kol Tapakptvodg Opacng TG opuovng Kot tng
déyepong twv vrodoyéwv g hPGH otov mhakovvta, exdyston n avénpévn odvheon
tov IGF-1. O mopdyovtag avtdg yopaxtnpileTon amd GOUATOYOVES, UTOYOVEG KOt

petaforikés W010TTEG TOGO GTN UNTPIKY, 000 Kol oty guPpuvikn Kvkiogopia,
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YeYOovOG mov emOPE otV eUPpLIKN avAmTLEN HECE® TNG TOPOYNG TEPLOCOTEPW®V
OpENTIKOV GLOTATIKGOV 6TO avorTuccouevo EuPpvo. H Betikn enidpacn wotd6co TV
avénuévov emmédwv ¢ hPGH otopatder mbavd oto devtepo Nuiov g KOnong —
OmoL KOl M VOGOG eKONAMVETAL KAWVIKG - Kot To €uPpuo mopovctdlel dtotapayés
avantuéng. H avamopeukt e£EMEN ¢ VOGOV 00MYel G€ TAAKOLVTIOKY OVETAPKELD. 1|
omoia mBava mpokaAel avenapkn tapaymyr ™ hPGH, mov pe ) ogpd g emteivel
TV evOOUNTPLL  LTOAEWOUEVT]  OvATTUEN. MeyoddTepeg TPOOMTIKEG UEAETEG
amortovvtal yio vo emPBePormbodv Ta amoteAéopato oG g peAétne. Mia tétola
emPefaioon Oa elvar onuoavtiky ko Bo emrpéyel v KAk aflomoinon Ttov
npocdlopiopod tov emmédwv e hPGH peta&d 16™-22" gfdopddac kimong, cov
TPoPAETTIKOD 1)/Kot SoyvOOTIKOL OgikTn Yo TV aviyvevon Kuieemv ovénuévov
KIVOUVOL Yio eKONAMOT TPOEKAOUYING KOl EVOOUNTPLOG VTOAEWTOUEVIS OVATTUENG
7ov Bo 0dMYNGEL 6T YEVVNON VEOYVAV YOUNA0D copatikoy Bépovs. Oa NTav emiong
evolapepovco 1 mapakolovOnon twv petafordv ¢ hPGH xor tov IGF-1
TOAPOAANAO LE TN UETAMTOON Oomd TO TPOKAWVIKO GTAO0 NG VOGOL OTNV KAMVIKA

exdnAovpevn mpoekAopyio Kot otnv €mPPAdvvon TG COUOTIKNG OVATTLENS TOV

euppoov.
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ABSTRACT

During pregnancy, the human placenta synthesizes human placental growth
hormone (hPGH), differing in only 13 amino acids from pituitary growth hormone.
This hormone is the product of GH-V gene, a member of the growth hormone gene-
family, which is located on the long arm of the chromosome 17. hPGH is produced
and secreted by the syncytiotrophoblast, and during pregnancy progressively replaces
pituitary GH in maternal serum. Its concentrations increase in maternal serum
throughout pregnancy from 5-7 weeks’ gestation until term.

hPGH is not detectable in the fetal circulation, but it is believed to have an
impact on the physiological adjustment of the maternal organism to gestation as well
as on fetal growth. hPGH has pure somatotrophic activity and strongly stimulates
gluconeogenesis, lipolysis, positive metabolism, and increases nutrient availability for
the fetoplacental unit. hPGH appears to regulate the maternal levels of IGF-I, which is
an important determinant of glucose and amino acids transport to the fetus. The
presence of hPGH receptors in extravillous trophoblast suggests that the physiological
role of this hormone also includes a direct influence upon placental development and
function via an autocrine and/or paracrine mechanism. Thus, this hormone
participates in the control mechanisms of fetal development, and correlates with fetal
and neonatal weight.

In this study we evaluated the relationship between maternal serum levels of
hPGH with the fetal Down syndrome and the intrauterine growth retardation related to

preeclampsia at gestational midtrimester.
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We analyzed samples of serum retrospectively from 21 women with Down
syndrome pregnancies detected at gestational midtrimester. The samples were
obtained at 16-23 weeks’ gestation during amniocentesis for fetal karyotyping. 62
serum samples were used as controls, which were obtained at 16-23 weeks’ gestation
from women with singleton, uncomplicated pregnancies, who gave birth to healthy
neonates with appropriate for gestational age birth weight. hPGH levels were
measured by a solid phase immunoradiometric assay using two different epitopes. The
median hPGH values in the serum of the Down syndrome-affected pregnancies were
significantly higher (P<0.05) than those of the normal pregnancies at 16-23 weeks’
gestation: median (5™ to 95" percentiles) value in the serum was 9.4 (1.49-39.03)
ng/ml vs. 4.7 (0.53-7.88) ng/ml. It could be hypothesized that the enhanced hPGH
production may be due to an attempt of the placenta to counteract the incipient fetal
growth restriction, a constant finding in the majority of Down syndrome affected
pregnancies. Further investigation is needed to examine if maternal serum hPGH
could be used as an additional marker in prenatal screening of Down syndrome at
gestational midtrimester.

To evaluate the alterations of hPGH levels in pregnancies complicated with
fetal intrauterine growth retardation related to preeclampsia, we analyzed samples in
pairs of serum and amniotic fluid retrospectively from 25 women who manifested
these conditions in the late second or the third trimester of gestation. The samples
were obtained at 16-22 weeks’ gestation during amniocentesis for fetal karyotyping.
At this time, there was no clinical or sonographic evidence of preeclampsia or IUGR,
respectively. 62 serum samples were used as controls, which were obtained at 16-22
weeks’ gestation from women with singleton, uncomplicated pregnancies, with

normal outcome, and appropriate for gestational age neonatal birth weight. 47
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amniotic fluid samples were also used as controls, which were obtained at 16-22
weeks’ gestation from the women that were included in the control group who
underwent an amniocentesis. hPGH levels were measured by a solid phase
immunoradiometric assay. The mean hPGH values in the serum and the amniotic fluid
of the IUGR related to preeclampsia affected pregnancies were significantly higher
(P<0.05) than those of the normal pregnancies at 16-22 weeks’ gestation: mean+SD in
the serum was 13.16£10.52ng/ml vs. 4.39+2.23ng/ml; mean®SD in the amniotic fluid
2.49+1.6ng/ml vs. 0.82+0.67ng/ml. In the preclinical, latent stages of preeclampsia,
the affected pregnancies may be accompanied by an excessive production of hPGH as
a compensative reaction to fetal growth retardation by stimulating the placental
growth hormone receptors. These effects may be exerted by an autocrine and
paracrine route of action, since hPGH has a high affinity to surface receptors on
syncytiotrophocytes. This hormone, in turn, enables the placenta to supply more
nutrients to the developing fetus through stimulations of IGF-I synthesis in placental
tissue and maternal hepatocytes. IGF-I possesses somatogenic, mitogenic, and
metabolic activities in both the maternal and the fetal circulation, which influence
fetal growth. The positive effects by the elevated hPGH levels are not, however,
prolonged, and the fetus begins to display growth disturbance, usually following 22-
24 weeks’ gestation. The unavoidable progress of the disease leads to placental
insufficiency that probably causes decreased production of hPGH, which, in turn,
contributes to further fetal growth restriction. Large-scale prospective studies should
be conducted to validate our findings. The confirmation of our results would support
the diagnostic potential of hPGH, as the evaluation of its levels at 16-22 weeks’
gestation could be used as a predictive or diagnostic marker for increased risk of

developing IUGR associated with preeclampsia. Moreover, it would be of special

18



19

interest to investigate the range of the IGF-I levels in parallel with the change of
hPGH production, throughout the disease transition from a latent preclinical stage to

the clinically manifested preeclampsia.
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KE®AAAIO 1°
INAAKOYNTIAKH AYEHTIKH OPMONH (hPGH)

1.1 Ewoayoym

H euppuikn avantuoén amotelel pia dvvopikd eEeMocopevn dadtkaoio, ot
pOOo” g omoiag cvppetéyovv moAlol mapdyovtec. Ipotapykd eEaptdror amd o
6Tdo10 TNG KUMOMG Kot yopoktnpiletal amd Tov KaBopioTiKd pOAO TNG OLVATOTNTOG
o1abeomng OpenTikK®V CLOTOTIKOV 6TO avantuccopuevo EuPpvo. H tedevtaia avt
owdikacio Paciletor otov oNUOVTIKO POAO TOL TAOKOLVTO €€ ©OC «TOTOLY
avToOALOYNG TG Opentikng VANG eite wg ProAoyikov opydvov exktéleons ocvvleTmv
EVOOKPIVIKMDV AEITOVPYLOV.

H moapodoa perétn eotialeton oty diepehivnon g oxéons g avlpomelog
TAOKOLVTIOKNG ovénTikng oppdvng (human Placental Growth Hormone, hPGH) pe
TOOOAOYIKEG KOTAGTAGELS TNG KUNOMG KO EOIKOTEPOL TNV VITOAEITOUEVT] EVOOUNTPLN
avdamrtuén katl to cvvdpopo Down. H hPGH amotelel mpoidv tov GH-V yovidiov mov
avakaAveOnke kot peretiOnke ta tedevtaio 20 ypovio. H Aeitovpyio ko dpdon g
opHovNC ovTNg omoterel eSoupeTikd mopddElyuo TOL KuLpiapyov pPOAOL TOV
Sdpapatifel 1 TPoPOPAACTY GTNV TPOCAPLOYN TOV UNTPIKOL UETAROAMGHOD OTNV

KOnon.

1.2 MAiaxovvrog kot guPpuiki) avartoin

O «0B0p1oTIKOC POAOC TOV TAAKOVVIO OTNV EUPPLIKN avATTLEN HECH TMOV

TOAMATTADV AEITOLPYIDOV TOV £XEL OMOTEAEGEL OVTIKEIUEVO TOAADV KOl EKTETOUEVOV
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peretdv (1). H otev oyéon peta&d TG Aettovpyiog TOL TANKOOVIO KOL TNG
EUPPLIKNG AVATTLENG ATOJEIKVVETAL, AVAUESH GE GALN KOl ATO TNV OVOAOYIKY GYECT
pey€Bouvg Tov TAaKkovLvTa Kot EUPPLiIKoD PAPovs KATE TN JIAPKELD TNG EYKLLOGVVNG.
Ot kVpleg SOMIKEG KOl AEITOVPYIKEG HOVASES TOL avBpOTIVOL TAaKOLVTO gival ot
YOPLOKEG Adyveg, TV omoimv o apBuds kot To péyebog avdvovtarl kupimg Katd )
OUWIPKEL TOL TPMOTOL TPWNVOL NG kumong. Ot kvttapotpoeofrictes eival
TPOTOPYKE To KOTTOPO EKEIVOL TOL PEGH TOV YOPLoK®V Aoyvadv Bo dmbncovv, Ba
dtelodvcovy Kot o petovactevcsovy N Ba dtapopomomBovy TPog TNV EVOOKPIVIKY
HovVAda Tov TAOKOVVIO, YVOOTH G GLYKLTIOTPOoPoPAdotn (2). H televtaia elvan
YVOGOTO OTL €KTOG amd OV OVTOAAAYNG 0EPIMV Kl BPETTIKMOV CLGTATIKAOV, OTOTEAEL
e€loov onuavTikn HOVAda TapOy®YNS TOAADV TERTIOKAOV OPUOVOV, OT®G NG
avOpamvng yoprovikng yovadotponivng (human chorionic gonadotropin, hCG), ¢
avOpomTivng YOPLOVIKTG COUOTOUAUUOTPOTTIVIG (human chorionic
somatomammotropin, hCS) 1 mlaxovvtiokov  Aoktoyéovov (human placental
lactogen, hPL), xoBdg ko piag €0KNG oéNTIKNG OpUOVNG, TNG TAAKOLVTIOKNG
avénrtikng opudvng (human Placental Growth Hormone, hPGH) (3).

H mapovoio kot n dpbon tg hPGH omotéiecav avtikeipevo perétng ot
oebvn Prproypapio, ®GTOGO TAPAUEVOLY TOAAG OVATTAVTNTO EPMTILATO MG TPOGS TN
oyxéomn Kot v enidpacn g otn pLOUIoT TG Agttovpyiag TG ELPPVOTAAKOVVTIOKTG

HoVAdag.

1.3 To cvotnpa yovidiov avéntikig oppévns — aporaktivis. H onpocio tov oty

pUOIeN TGS ERPpuiKng avdmTLENG
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H mpoéhevon g hPGH oyetiletonr pe 1o yovidwokd ovoTnUe 0LENTIKNG
oppovng (hGH) - mpolaktivng (hPRL), cvotnuo mov agopd opudves pHe SOIKY
OLGYETION KOl KOWO Tpodpoutkd yovo (4). Ta apyéyova yovidwo avikovv cg 600
OLOPOPETIKA YPOUATOCOUATO. XZVYKEKPIUEVA 1| opada yovidiov AGH/hPL €dpaletan
ot yevetikn Béon 17922-g24 kot to yovidio APRL ot0 ypopatécopa 6 (5). H
hGH/hPL owoyévela yovidiov amotedeiton amd 6vo GH xou tpia PL yovidw, pe
napovcio €€icov onuovtiky 1660 ot PYVOUIST TOL UNTPIKOV Kol eUPpuikon
petafoiiopod, 660 kot oty avénon kot avémtuén tov euPpdov (6,7). Ta mévte avtd
yovidw, kdéBe éva ek twv omoiwv £xel mepimov pnkog 1.5 kb, Bswpeitor o1
amotélecav  mPoiov  €EEMENG  yYovidlokoy OumAacloopod Kot ¢ €K TOUTOV
Tapovcotalovy TOAAEG dopukég opototntec. Ewdwkdtepa, Satnpovv katd 91-99%
Kowée oAAniovyieg DNA, mapovcsialovv kowvr] HETAypo@ikny optoBétnon kot
mievpikég DNA aAAniovyieg, popdlovtal éva Koo oynuo opydveoong amd mévie
eEavia (I-V) ta onoia daywpilovral and téocepa evodvia (A-D), akorovBmvtag tnv
e&nc oepd and 5'mpog 3°: hGH-N, hPL-L, hPL-A, hGH—variant (hGH-V) xou hPL —B
(6,7).

Kdabe éva amd avtd to yovidio Kodikomotel (o P Tp®Teiv, amoTteAovUeEV
and 200 mepimov auwvo&éa, ¢ omoiog mpormyeitor odnyd memtido 25 mepimov
apvoééamv. Ta yovidwa ovtd ekppdlovtal oviicTtoyo o€ OVO KOTNYOPIEG 1OTMV:
ewwotepa, o hGH-N yovoc oty vdeuon eved ot vrorowrot (hPL-A-B-L ka1 hPGH)
amOKAEGTIKA otV ovykvtiotpooPrdactn. To hGH-N yovidio kwdiwkomolel tnv
vropuctokn avéntikny oppovn (GH), n omola cvvictoton ce 600 mpoidvra: 22kb
(90%) xor 20kb (10%) (8). H vmoguociokn avéntikny opupdvn ekepdletor otnv

euPpuikn vroéPELON Kot £l PIKPTN 1] 6YEGOV AVOTAPKTN EMLOPOCT] GTO AVOTTUGCOUEVO
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EUPpvo axoun Kot péEypt Tpoy®PNUEVOV otadiov g Konong. Avtd opsiietar otnyv
amovcio Asrtovpyikdv GH vrodoyxémv amd toug epufpuikois totovg (9).

Ta hPL-A kot hPL-B yovidia oynuatifovv éva povo mpwteivikd mpoidv, 1o
TAOKOVVTIOKO A0KTOYOVO 1 yoploviky] copoatopoppotpornivy (hPL 1 hCS), mov
ekkpiveton 1000 o1 pNTpikny 6co kol oty eufpvik kvklogopia petd v 6"
efoopdda g xomong (10). Zto éuPpvo 1o hPL péow Aaktoyevikdv vrodoyimv —
mBovoroyeitow m Vmapén evog povadikov PL vmodoyéa - ¢aiveton va mailet
pLOUGTIKO pOAO oV eUPpLikn avamrTLEn, OTO OAUEGO UETAPOAMGUO KOl OTN|
déyepon g mopaymyng avéntikav mopayoviov (Insulin Growth Factors, IGFs),
WWGOLAMVNG, PAOLOETIVEPPIOOKADOV OPLOVAV KOl ETPOVEIOOPOCTIKOD TTapdyova (9).
To hPL-L yovidio Bewpeitar yevdoyovidlo, evtovtolg vmdpyovv PiAtoypapikés
aVaQOPES YL TV EKPPOST TOL 6Tov TAakovvta. (11).

H hPGH oamoteAel mpoidv ékepaong tov yovidiov GH-V, tov omoiov 1 in vivo
Exppoon dev glye meplypaeetl Yo apkeTd xpovia - Tapd To OTL 1 in Vitro TaPOLGIA TOV
avayvopiotnke oe un avlpomva kottapo €€ apyns (12). H hPGH xotw n hPL dpavrog
amd KOwoL GTN UNTPIKN KukAoeopia dieyeipovv v €kkpior Tov insulin-like growth
factor (IGF), pvOuiCovv to didpueco petafoMopod, cvopParioviag £Tol o€ ovEnpévn
dwbeopodT T YAUKOING KOl OUIVOEEDY GTO aVOTTTUGGOUEVO EUPPLo. AvagépeTatl de
YOPOKTNPLOTIKE 6T BifAoypoeia TepinT®on cLVOVACUEVOL EAAEILILOTOC GTa YoVidla
hPL-A, hPL-B ka1 GH-V, mov emPeforddnke pe PCR avdivon miakovvtiokol
DNA. H eyxvpoctvn avt mov cvvodevtnke amd ninpn éiiewyn hPL kow hPGH,
00N yNoe 61N YEVVNOT VEOYVOD LE cofapn) VITOAETOUEVT avATTTLEY, OAAG Ywpig GAAES
ovyyevelg avopoiieg (13). Zuvortikd, ot epevvnTikég peAéTeG OV dlepediviioay TO
yovidlakd cvotnua avéntikng oppovne (hGH)/mhaxovviikov Aaxtoydévov (hPL) katd

™ JpKeL TG KONONG avadelkvhiouy pio cOVOET OAANAETIOpAoT) TOV OPLOVAV

23



24

aVTOV, T000 PeTAED TOVG, 060 Kol Pe GAAOVG avéNTIKOVG Tapdyovtes. Oempeiton amd
TOALOVG avoyKoio 1 €TEKTAON NG £PEVVAG TOGO GTN SEPEVVNON TOV OEGUMV KOl
oxéoemv petatd tov peddv g hGH/hPL yovidiokng owkoyévelag otn pubuion g
euPpuikng avamtuéng, 600 Kol 6T HEAETN TaPAYOVTOV TOV EMNPEALOVY TNV EKOPOOT
TOV YoVidiov avtdv (9).

Me 1 ypnon 000 €OV HOVOKAMVIK®OV OVTIICOUATOV KaBEva €K TOV OToimV
avTOpd e £VOL GUYKEKPIUEVO EMTOMIO, £Yve duvat TOGO 1 LETPNON TOL TITAOL NG
AVENTIKNG OPUOVIG GTOV 0pd £YKV®V YOVAIK®OV, OGO Kol 0 Slo®PIoHOG HETOED TNG
VTOPLOIOKNG Kol TNG TAOKOUVTIOKNG oavéntikng oppovng (14). 'Etol oe apywég
peAéteg katadeiydnke 6TL amd 10 HEGO TNG EYKVUOGVUVNG Kot HeTd 1 vropuotakny GH
eCapavifetoar amd T UNTPIK KukKAogopio yio va oviikatootadel amd évo edkd
oxeTLONIEVO LE TNV EYKVUOGUVT] avTyOVO, TOL 0moiov 1 dopr| mapovotdlel EAhenym
TOVAYIOTOV EVOG EMITOTION GE GYECN LE VTNV TG VITOELGIOKNG. To aviydvo avtd,
ov PBpébnke e LYNAOTEPES CLUYKEVIPADGELS GTOV TAOKOVVTIO GE GYEGN UE TOV 0po,

amodeiyOnke va elvon n mhakovvtioky ovéntikr oppdvn, hPGH.

1.4 To GH-V yovidwo kor 11 0vENTIK] 0pROVI] TOV TAAKOVVTO.

Nuepa yvopiloope 6t n éxepacn tov AGH-N yovidiov otmv vrdevon
e€aptdtar amd ™ chvdeon Tov pe 10 petaypaekd mapdyovta Pit-1 (15). Avribétwmg,
10 GH-V yovidio dev dvvator va ek@pootel oty vedeuomn, mapd TV Topovcio
Bécemv ouvdeong yia tov Pit-1 (oe avoeepikn katevbuvon oe oxéon pe tov hGH/hPL
yovidlokd tOmo) Kot mopd v endpkewa o€ Pit-1 mpoteivn oty vwdguon. ‘Eva pérog
g NF-1 (nuclear factor-1) owoyévelag @aivetatl vo UTAEKETOL GTNV KOTAGTOAN TNG

VROPLONG GE GYE0MN LE T Yovidlo avOpOTIVOV TAAKOLVTIOK®OV AVENTIKOV OPLOVAV
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(16). Xe mhakovvta tedetdpunvng kimong 1o 0.05% tov mAakovvtiakoh mRNA eivat
€101K6 ywo. to GH-V, ovykprtikd pe to 10-20% tov g1ducod mRNA yia to APL—A xon
hPL—B yovidia, e T0 TPAOTO VO EKPPALETOL TEVTE POPEC TEPIGGOTEPO GE GYEOT) LE TO
dgvtepo (17).

[Mopd ™V eviummoiokn TPA0do, LIAPYOLV GKOUN U] KOTOVONTEG TAELPES
oYETIKA pe T pOBon g Ekepaocng tov yovidiov GH-V. Ze npmtedovia Onlacticd
N €KQPOOT TOL £XEL GLOYETIOTEL Pe TNV avaioyn tapovoic cAMP (18). Ztov dvBpwmo
apd TV wapovsio Tov Pit-1 kot v TpmTEIVIKNY €KEPACT] TOL GTOV TANKOVVTOQ, O
LETAYPOPIKOG 0VTOG TTOPAYoVTOS 08 QaivETOL VO EVEYETOL GTN PLOULOT TNG £KPPOUCNC
tov GH-V yovidiov. To tehevtaio exepalopevo otov mhakoOvia amodidet mRNA
amotelovpevo amd 800 vovukieotidia, To omoio kmodkomolel v mpwteivi) hPGH.

Eyel emiong, éxer meprypagel 1o GH-V cDNA, mov avagépetar g GH-V2
(19). To GH-V2 avtinpoconevel neptocdtepo amd 1o 30% towv cvvolikov GH-V
petaypapav (18). To mRNA tov GH-V2 - pe pnkog 1250 vovkieotdimv avti 800 -
TPOPAETETAL VO KOIKOTOMGEL TPOTEIVN e KOALTTTOUEVN amtd pepfpdvn meproyn, M
omoio dev €xel akoua tavtomonfel.. Avo emmpocheta GH petaypapikd mpoiovta
&xovv avaeepBel otov avBpdmivo mhakovvta (20).

‘Exer dwmotwbel o611 mopdyovieg mov deyeipovv 1M avooTEAAOLV TN
SeOPOTOiNGn TV AOYVEOIMOV  KLTTOPOTPOQOPAOCTOV  0€  KOAMEPYELEG
TPOPOPAACTIKOV KLTTAP®V, LTopolv va puBuicovv v ékepacn tov GH-V yovidiov.
‘Etor 0 GH-V yovidio @aivetar vo amotelel évav kadd deiktn tng dwdkoociog
GYNUATICHOD GLYKLTIOTPOPOPAACTNG, 0TS AAA®GTE 1oYVeL Kot Yoo To hPL yovidio.
[No mapaderypa, N ékppoon tov GH-V av&dver katomy Oepaneiog pe kKokiud AMP
(21), ko To. EMIMESA TOV UETAYPAPIKAOV TPOIOVI®V TOL Yovidiov ovtol avédvovtan

petd amd ovvdvacuévn yopnynon petvoswdomv kot PPAR (22). Kot ot 600
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npoavapepbeiceg Oepameieg  Oeyelpovv 1 dwweopomoinomn TG AoyvdIOVG
TPOQOPALCTNG. AVTIOETOC, 1 VIEPEKEPAOT] TNG LIEPOEEIKNG SIGUOVTACNG YOAKOD
Yevdapyhpov, 1 omoio OVACTEAAEL TN JLdYLON Kol JPOPOTOINCT NG AdYVAOIOVG
TpoPoPAdotng, ehattmvel TNV €kppacn tov GH-V (23). Télog, to mRNA tov GH-V
éxel aviyvevbel kol o€ AAAOVS 10TOVG €KTOG TOL TAOKOVUVIO, OMWG G€ ovOpOmTIvaL
TPOPOPANCTIKA vEOTAGOUATO, CE KOTTOPO YOPLOKOPKIVOUATOG Kol o€ Ogiyuarta
TANPOVG VOATVOOd0VS WOANG (24). Emumpdobeta, m éxepacn mRNA 1660 11ng
VITOPLOIOKNG 00O KOl TNG MAOKOVLVTIOKNG OULENTIKNG Opudvng o€ avipomvo
LOVOTTOPNVOL KOTTOPO TEPLPEPIKOV OiATOg TOOVE VO VITOJEIKVVEL 0LVOGOPLOUIGTIKO
poro kot ¢ hPGH, avédloyo pe avtov mov emiPePoropéva £xer gopebel yo v

vropuotakn GH (25).

1.5. Aopn kot proroykéc worotntes T hPGH.

Onwg mpoavapépdnke, katd T StpKelo TNG KOOGS TOPATPEITAL KOTAGTOAN
™G ékppaong g vroeuotakng GH (hGH-N) oty untépa. EmmAéov po mopoaiioyn
™G, M TAAKOLVTIOKN OWENTIKY 0pprovVT, TPoidv Tov yovidiov hGH-V, napdyston and
TOV TAOKOUVTO, KO OTOVTOTOL GTY| UNTPIKT KUKAOPOPIL GE TPOOSEVTIKG LLEYOADTEPES
GUYKEVIPOGELG.

H hPGH, oppdvn mov péypt onpepa epgaviCetat vo vmépyel 0noKAEIGTIKG GTO
avBpomvo €idog, mapovotdlel amOKAlon TV POAOYIKGOV TG WOWOTNTOV OF
onuavtikd Pabud oe oxéon pe exeivov g vmoevolakne. H  mapoackevn
kekaBappévng hPGH and exyvAicpoto mAokovuvtiokoy 16100 KATésTnoe duvary| TNV
TAnpéotePn PEAETN TV W0t TeV TG H Kataypaen g akpiPovg aliniovyiog tov

apwvotémv anédeEe opotikd 6tt 1 hPGH eivan 10 mpoiov éxepaong tov GH-V
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yovou kot avtiototyel amoivta otmv GH-V mpoteivn (26). Amoteleiton ond 191
apvo&éa kot dapépetl amd v vroguctokn o€ 13 and avtd. H hPGH mapovcidlet
éva mePLocoTEPO eUPaveg Paoctkd wwoniektpikd onueio (pl 8.8) oe oyéon pe v
vroeuotakn (pl 5.5 ) ko mepéyet pia povadtkry N-covdedepévn 0éon yAvkolviimong
omv acnopayivn—140 (27). H hPGH ovvtifetal and ™ cvykvtiotpo@ofrdctn in
vivo Kot in vitro, og dvo maparhayéc TG, por YAvkolvlwpévn (25 kDa) kou o
AN un yAvkolvhopévn (22 kDa) (28-30). Avacvvovaouévn avBpomivi hPGH éyet
napoyOel oe Escherichia coli, kabiotdvtag €tor dvvatd tov Proynuikd ot
OVOGOYN KO YOPOKTNPIOUO NG, Topd TO OTL KOO KOl GIUEP TOAAEG AELTOVPYIES
™G TapaLEVOLY Ayvooteg (31).

Ot Poroyikég OpAcEI TOV OPUOVOV TNG OHAdNS «OLENTIKNG OPUHOVNG -
TPoLOKTiVIIGY Olakpivoviol o€ copotoyodves kot Aoktoydves. Ot coUOTOYOVES
TeEPAAUPAVOUVY TNV KOTA UKOG 00TIKN abENGT Kot TNV €MIOPOOT GTOV UETAPOAMGHO
TV voatavOpdkmv, Le TV HecoAdPnon og kdmoo Pobid Tov TOTKOL 1 NTATIKOV
avéntikov mapdyovio IGF-1 (Insulin like Growth Factor-I). Xto untpwd nmap
kaBog ko og dAla Opyavo m hPGH dweyeiper évtova v yAvkoveoyéveon,
Mmolvon kot TV avoBoAlkn dpactnpldtnta, avEAVovTag, £TGL To TPOSPEPOUEVO
Opentikd ovotatkd mpoc TV epPpvomrokovvtioky povada. Ot Aaktoydveg
Bloroyikéc Opacelg mephapupdvovv  O€yepon tov Oniacpod kabmg Kol Tig
avamopay®ykés Asttovpyieg (32).

H mpaypotonoinon tov Bloloyikdv avtdv dpdcemv amattel TV mopovsio Kot
Oyepon TOGO TV GOUATOYOVIKOV OGO KOl TO®V AOKTIOYOVIK®OV VITOJ0YEMV
Kuttopkng emoeaveiog. [apd 1o 6Tt 1660 1 TAAKOVVTIOKT OGO KOl 1 VITOPLGLOKT
aLENTIKY opUOVN TAPOVGLALOVY OVAAOYT GLYYEVELD GUVIESTG KOt LLE TIG OVO OHADES

vrodoyéwv, evtovutols, | hPGH £€yer onpavtikd younidtepn cvyyévela og mpog Tovg
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AokToyovikoOg vrodoyeic ovykpitikd pe v vmopuvowky GH (32). H hPGH
arotekel 10odbvapo g vrogpvolakne GH, wg mpog tv obvdeon pe v
KukAopopovsa GH cuvdetiki| TpoTeivn, ©G €k TOVTOL KVKAOQOPEL GTN UNTPIKY
KuKAoQopia T0c0 Gav eAeOBepn 060 Kot cov decpevpévn PGH (33).

H avapolikn dpdomn g PGH £xet avadeyBei katdémyv avénong xatd 40-90%
tov peyéBovg movtik®v, ota omoia to GH-V yovidlo evoopotddnke dtoryovidiokd
(transgenic) 610 yovidiopd tovg (34). Me avdloyng a&log peréteg o€ dtoryovidlakoHs
movtikovg mov mepteiyav 10 hPGH-N yovidio kot vroPAndnocav oe vropuoiektoun,
eavnke 6t 1 PGH mpokaiel avénon tov Bdpovg ocdpotog avdioyn pe avtyv e
vroeuolakng avéntikng opuoévng (32). In vitro, m hPGH ovvdéeton pe ta
MITOKVTTAPO Kol AOKEL 6TO MM 16TO TEPOUATOLDOV WWVGOVAIVOTPOTO OVTIOPOOT
Kol AMOAvoT, e TPOTO avAaAioyo eketvov g Procvvietikng vropuoiakng GH (35).
Evtovtolg,  ptoyoévog amdvinon tov AoKToyovika emayopevov Nb2 kuttdpov
omv PGH givor onpovtucd xounAotepn, cLYKPVOUEVN HE ODTNV TNG VTOPLGLUKNG
GH (32). H hPGH napovocidlet 8 @opég woyvpdtepo Pabud cdvdeong vmép tav
COUATOTPOT®V VTod0YEMV e oyéon pe v vroeuotokn GH. H onpoviwé ovt
wyvpdtepn avoroyio copatotpoémov opdon e hPGH wg mpoc t  Aakrtoyodvo,
oLYKpUTIKG pe v avtictoyn ¢ vroevotakns GH, kabiotd gupavh to povadiko

Broroywkd poro g hPGH o1t didpketa TG eykvpocvvng (32).

1.6 Xvykévrpoon ko dwwkvpaveels g hPGH ot pntpun kokrogopio katd

TN SLAPKELN PUGLOLOYIKIG KON GG,

H hPGH d8ev aviyvevetar omnv guPpouikn xvkrogopic kot ovtd Kotopynv

VIOJEIKVOEL TNV AOLGT0 TN AUESTG EMOPACNG TG TNV avATTLEN TOL EUPpLOoV. ATt
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™MV GAAN TAevpd, M OTOKAEIOTIKY TOPOVLCIKt TNG OTNn UNTPIKY  KuKAogopio
oNpovpynce epeuvnTiKd evOl0PEPOV 6 GYéom He {NTHUATO TOV EXOVV VA KAVOLV LE
TNV QUGLOAOYIKT OLOKVUOVOT TOV EMTEOMV TNG, TI CLGYETICN TOVG LE T OVTIGTOLYO
g vropuctokng GH, aAAd kot pe v tehkn ékPaon g Komong.

ZHETIKEC LEAETEG AVAOEIKVDOVY GE TPAOLO GTALN TG EYKVUOGUVIG - HEXPL T
15" gBdopada kimong - tnv vroguotoky GH w¢ kupla popen ovENTikAg opudvng otn
UnNTPIKn KukAoeopia, pe EKKPLoN TOL YiveTal KAT MOCELS, KAOOAN TN SLOPKEL TOV
24mpov (36). And v 8"-10" efdopddo g komong N hPGH Bobuaio avtikabiotd
TNV VTOPLGLOKTY], TA EMIMESQ TNG TEAELTOLOG KOBIoTAVTOL U1 OVXVEDGIUO GTO UNTPLIKO
0pO HETA TNV 241-251 eBdopdda kimong (36,37). H mhakovvtiokn avéntikn oppdvn
o€ avtifeon e TNV LTOPLGLOKT TAPOLGLALEL GVVEYN Kot O)L KATA MoElS Ekkpion (38).

Me ) ¥pfon padlO0VOGOAOYIKOV TEYVIKOV £YIVE EPIKTOG O TPOGOIOPIGUOG
tov emmédwv ¢ hPGH oto puntpikd opd Kot o1 QUGIOAOYIKES OLOKVUAVOELS TNG
Katd ™ ddpkew TG kumons. H ddikacio avtr omnpiytnke o€ 00O LOVOKA®VIKA
aviiloopata (MAD), to 5B4 kot 1o K24 (39). To MAb-5B4 éyet v 1010t t0 va
aviwpd pe 1o NH2-teMikd emtoémo 1000 NG LIOPLGLOKNG OGO KOl NG
nhaxovvtiokng GH kot étot avayvopilet e&icov kadd kot Tig 600 vENTIKES OPUOVEC.
To MAb-K24 otpépetarl £vavtt evog e6mTEPIKOV €MTOMIOL TG LVRoevotokng GH,
dtvovtog €161 T duvaTOTNTA TPOGIOPIGHOD ATOKAEIGTIKG avTS. H dtapopd peta&y
TOV AmOTELECUATOV OV TPOcdlopifovTorl pe Tovg dVO TitAovg, divel T duvatdTN T
a&lorloynong g ovykévipoong ™ hPGH oto puntpucd opd O mpocdiopiopog g
hPGH Baociotnke ocvvenmg oty amovcio avitidpaong g pe o MAb-K24. Ot
otabepég ovyyévelag (affinity constants, Ka) ¢ avtidpaong cvvdeong pe v 22kDa
vropuotoky GH etvar 5 xor 102 nmol/l yia to MAb-K24 xor to MAb-5B4,

avtiotoyya. Ta 6pa aviyvevong T®v padtoavocoroyk®dv tithov (RIAs) etvor 1 mU/]
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(MAb-K24) wor 0,5 mU/l (MAb-5B4). Awctavpovpeves ovidpacel He TNV
avBpomvn PL givor Atydtepo and 0.005% kan pe ta dvo cvotiuata (40). Ztig apyés
g dekaetiog Tov “90 pe t ypnon g avacsvvovacsuévng avlpaomivng hPGH éywve
duvatn 1 mopackeLn €WKoH pHovokAwvikoD aviiompoatog (MAb-E8) to omoio
OTPEPETOL ATOKAEIGTIKA £VAVTL GUYKEKPIUEVOL emTomiov Tov hGH-V yovov, éxovtog
evog Pabupov emkdivyn pe 1o MAb-5B4 (41). 1o Zynuo 1 gaivetor 1 vynAov
Babuov cvoyétion (r = 0,93) peta&d tov emmédwv ¢ TAokovvtiokng GH katomy

TPocdoptopol Toug pe MAb-5B4 RIA kot MADb-E8 RIA oto puntpikd opd katd 0

TéAOG NG KOMong (40).

Yyqpa 1: Xvoyétion petald tov tipdv g mhakovvtiokng GH oto untpikd opod

(38" gBdopddo kbnong), pe ™ xpion MAb-5B4 kot MAb-ES8 titAwv (40).
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O mpocdiopiopdg g hPGH pe ™ ypnon poadloavoGorloyiK®V TEXVIK®V, £0MGE TN
duVaTOTNTO O KATOEG OLGTOVPOVUEVES UEAETEG IOV EYVOV VO TPOGOLOPIGOLY LE
axpifela To g0pog Twv dakvpdveemv e O Mirlesse kat o1 cuvepydteg Tov 10 1993
oe 186 deiypota mov eAfebnoav petald g 8" gfdouddog ko tov TEAOLG TN
Komong, emPePaincov v adEnon e hPGH petd v 24-25" efdouddog kdnong and
12,3+2,0 mU/l (mean £SEM) o¢ éva mhotd g taéng tov 27,5+3,4 mU/l kotd v
34-35" gBdopdda komon, pali pe mrdon g vroguotakng GH oe pn aviyvedoua
emimeda HeTd TV 241-251 gfdopdda khimong (36), OTmg dAlmaote £yl mpoovapepOet.

H avénon g hPGH cuvvodedetal amd mpoodevtikn avénon tov emnédmv tov Insulin

Growth Factor-1 (IGF-1) and 164,0+44,6 pg/l otig 24-25 W o¢ 331,6+63,6 pg/l oto

TéAOG TNG KOMong (Zynua 2).
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Typa 2: Awactovpodpevn HeEALTN TOV EmMTES®V 6To UNTpkd midoupa (a) tg hPGH
kat (b) Tov IGF-1 xotd ™ dudpxea puoloroykng kdnong (n=186). Kabe onueio
avamaplotd to péco 6po Tiudv £SEM and Eeywpiotd delypata mov eAedncav amod
€YKVEG YOVOIKEG GE EVOEJEIYIEVES TEPLOOOVS TNG KOUNOTNG, eKQpaldeveg o efdopddeg
aunvoppolag. Kdébe mepiodog amoteheitar omd tpelg efdopddec péypt v 20"

eBdopada Kot éxtote amd dvo eRdopddes (36).
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BifAoypagikd dedopévo mopovctdlovy o GYETIKY] TOIKIAOUOPPIO. OTIG
dwkvpdvoetg g hPGH peta&d tov eykdav yovakov (36). Eviwaeépov mapovoidlet
10 YeYovog 0Tt Ta emimedo g hPGH, 6mwg avdioya copPaiver pe ekeiva g hCG kot
g hPL, elvar onuavtikd vynAdtepa otov punTpikd opd o€ €yKvpoohveg InAéwv
euppdov, vmodewkvoovtag €tor  pe  mhovy  avénon g pdloc g
GLYKLTIOTPOPOPAACTNG M oL EVOEXOUEVT OVENUEV TAPOYWYN TPOPOPAACTIKAOV
OpHOVAV 0TIg KUNGELS aVTEG (42,43). Exet vodoyiotel 0Tt o€ vYielg £YKveS yuvaikeg 0
péoog ypovog nuioetog Long g hPGH eivor 13.8 min (gvpog 11.5-15.2 min) (44). H
tayeio TTOon - evidg pog dpag — s hPGH oto untpucod opd mpoympnpévng kdnong
HETE TV OTOUAKPVVOT) TOV TAAKOUVTO GE KOLGOPIKT TOWUY|, EPYETOL Vo, emPePfaidoet
1660 TOV GYETIKA Ppayd xpdvo nuicelag Cmng TS opprovng, 0G0 KoL TNV TANKOLVTIOKT
npoérevon g (45). Emmpocheta, po cogng Kot toyeio Helmon Tov emmédmv g
hPGH emonpaiveton katd v évapén tov toketov. Evidc tov 30 mpotov Aentdv
pHeTd TO TWEPAG TOV TOKETOL Odwmotdvetow TANPNG efapdvion g hPGH.
Yvykekpipeva petd o apykd 30 min, mepimov 10 75% (gbpoc, 65%-89%) e hPGH
éxel vootel kaBapon (clearance) amd ™ puntpikn Kvklogopia (44). Metaforéc oty
pon TOL OiUOTOC OTN  UNTPOTAOKOLVTIOKY HOVAdQ, OGO Kol omeAevBEPmOT
TAOKOVVTIOKAOV TPOTENCOV KATA TNV £vapén TOL TOKETOV QAiVETAL VO GUVTEAOVV GE
avto (36). Ta otoyeia owtd delyvouv OtL kéOe pedétn avagpopucd pe v hPGH oto
untpwd opd mpémel va mepthapPdvetl dstypota mpwv and v Evapén Tov TOKETOV,
®ote va amo@evyfovv mhova Yevdr| AmOTEAECUATO KOl TOIKIAES SLOKVUAVOELS OTIG
GLYKEVIPADGELS TNG OPUOVNG 0QeAdueveg otV évapén tov toketod. H dpapotikn
ntwon ¢ hPGH katd v évapén tov toketov gaivetor oto Zynua 3, 6tov ond 26.9

+2.1mU/l ¢ 2.7£1.1mU/, evo ta enineda tov IGF-1 ¢ dtapépovv onpavtikd.
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Yyqpa 3: Metaforés tov emmédwv g hPGH kot tov IGF-1 xotd v évapén tov
TokeT0V. Ze 12 mepumtmoelg, N apoinyio £ywve 2-4 NUEPES TPO TOL TOKETOV KOl KOTAL

v évapén Tov tokeTov (40).
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1.7 O ¢vowroyikdg péroc Tng hPGH

1.7a O govoioioyikog poiog tns hPGH oty pvOuion tov untpixov kou sufpvivov

IGF-1

H hPGH dwdpapatiCerl évav kaboptotikd «poro-kiedi» otn pHOuon tov IGF-1.
Alootovpodpeve HEAETEG TOL  APOPOVV  UeEYEAAO aplBud  PLGIOAOYIK®V KOt
TaOOAOYIKOV KUNGE®V OO SOPOPETIKES OPdOES, Exovv Ogiget Tt ot Tég tov IGF-1

o010 UNTpkd opd oyetiCovran pe tig avrtiotoryeg Twég e hPGH kot avtd ovpPaivet
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ave&aptnto and TV mopovsia 1 Oyl emmAlok®v ¢ kinong (33,36,46). Avtifétwg,
avaAoyn cvoyétion dgv mopatnpeiton pe TG cvykevipaoelg e hPL. Ymdpyer pia
onuavtiky oyéon petald g avénong tov emmédwv g hPGH kot g avtiotoymg
avénong tov untpikov IGF-1, xvpiog amd ™ 18" efdopddo tng kdmong Kot peTd
(P=0.039). H peyalvtepn cvoyétion ovevpioketar petacn 28" kor 32" efdopddog
g komong (P = 0.001) (47). Xe yuvaixkeg pe axpopeyolio, mopd to vymAd eninedo
vropuotokng GH kot tig vyniég Pacikég ocvykevipaoelg tov IGF-1, ta enineda tov
teAevTOioL  mapdyovto  av&dvouv  otadlakd Kot TN Odpkew NG  KOMoMG,
akolovBavtag tovg pvOpovg ékkpiong ™c hPGH (48). H oyetwkd mpdootn
TePLYpOaP TEPITTOONG TPoodevTikng avénong tov IGF-1 omv xukAogopia eykdov
yovaikog HE OVETMAPKEW TOVL HETAYPOPIKOL mopdyovia Pit-1  (mov oOmwg
npoavaépnke n ocvvdoeon pe avtov kabopilel v ékgppaocn tov hGH-N yovidiov
GTNV VIOPLOT| Kol TNV £KAvo g vrroguctakng GH), vmootpilel tnv vdBeon TG N
hPGH ovvictd tov mpotapyikd pvBuiot) tov IGF-1 oto puntpikd opd katd
owpker g komong (49). Emiomg, €xer owmotwbel OTL Ol GLYKEVIPOGES NG
untpkns hPGH og mpoywpnuéva otdola g kimong oyxetiCovron pe tov IGF-1 tov
oppdiov Adpov (P=0.025) kot 10 Bépog/vyog Tov veoyvov (P=0.017) (47). H Betucy
aVTN GLGYETIOT LILOJEKVVEL évol pLOUIGTIKO poro g hPGH 0yt povo ce oyéon pe 10
unTpKo, oAAG Ko pe Tov euPpuikd petafolopd. Avrtikeipevo mpog dlepedivion
Topapéverl To katd toco 1 enidpaon g hPGH otov eufpuikd petaforiopd aokeiton

dueca N Eppeca.

L.7f O o@voroloyios poiog ths hPGH oth 01amiaKovvTiay HETAPOPd YAVKOSHS

Kot oty gufpovixy avamroén
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H meplexticdm o 1oV TAaKOOVIO GE TPOTEIVES KOYNUOTO LETAPOPASH TNG YAVKOING
amotelel €vav Omd TOVG TPWOTOPYIKOVG PLOMGTEG oTn  dSlodkacio UETAPOPAS
YAUKONG petalld pntépag kot gpppvov. Ot TpOTEIVES AVTEG OMOTEAOVV HEAN TNG
owoyévelng yovidiov GLUT kot Aettovpyodv ¢ HETOPOPELS TOL SELKOAVVOLV TN
dudyvon. Eumepiéyovtal otn pukporoyvmor (Tpog TV TAELPA TNG UNTEPAS) KoL TN
Baocwn (mpog v mAgvpd tOov gUPPVOV) HEUPPEVN NG CLYKLTIOTPOPOPAACTNG, T
omoia. GuVIGTA T0 Pacikd TAOKOVVTIOKO Opayprd. OkT® pEAN TG YOVIOOKNG QTG
OIKOYEVELWNG €YOVV TEPLYPOUPEl G€ OvOPOTIVO TANKOVVTIOKO 16TO, OAAG pUovVo 1
GLUTI1 mpoteivn £xet aviyvevbel 6to cuykHTIO, IE ACOUUETPT EVTOVTOLS KOTOVOUN
(50). H puxporayvaddng pepPpdvn meptéyel oNUOVTIKG TEPIGGOTEPOVS UETUPOPEIS
YAVKOING GLYKPITIKG e TN PBactkr]. AVTo £xel cav amoTéAespa 1 factkr pepfpdvn va
Aertovpyel TEPLOPIOTIKG GTNV TOYVTNTO TNHG SUTAOKOVVTIOKNG UETAPOPAS YAVKOLNG.
Kotd ocvvénela, 6t petaforéc g mokvotntag tov GLUT1 ot Pacwkn pepPpdvn
eMNPEALOVY GNUOVTIKA TNV AvTOAAAYT YAVKOING LEG® TAOKOVVTO.

‘Exet dSuumotwbel mog n hPGH aockel Oetikn pubiostikn| dpdomn otnv mpmteivn
GLUTI , o€ cuvdvacpod kat pe aAhovg topdyovies, onmg o IGF-1 kou n vro&ia (50).
H enidpaon drrmwote g hPGH o10 petafoiopd yAvkding e untépog eaivetot Kot
amd 1o yeyovog OTL KATO TN YPOVIKY TePiodo TG KUNONG MOV TOPATIPOVVTOL TO
vymidtepa enineda g hPGH oto pntpikod opd, dniadn tnv 20" — 30" efdopdda (ue
péyloteg Tég mepi T 36" efdoudda), AouPdvovv yxmdpo aVTIGTOWES YVOOTEG
petaporés tov petaforiopod yAvkolng katd v kimom. Ot petaforés ovTég
cuvicTavTol € PHELOUEVN gvaloOncio 6TV VGOLAIVY GE PLGLOAOYIKEG EYKVES KOl GE
abéNomn TV avoyKav vGovAivng oe éykveg pe dwfprtn. H ypovikn oduntwon tov
LETAPOADY QTMV UE TN YPOVIKN TEPIodo NG avénong tov emmédwv g hPGH dev

amoteAel amodekTikd otorKElo, aAAE cap®g vTodewkvoet pia oyéon peta&d e hPGH
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Kol TOV UETOPOAISHOV NG YALKOLNG NG UNTEPOS, ONUIOVPYDVTIOS TEPICCOTEPES
avaykeg yio fabotepn diepgvvnon tov poériov g hPGH oto nedio avtd (47,51,52) .

H oyeticd npdoeatn dnpocicvon avagoptkd pe avantvén cofopov Babpov
aVTIoTOONG OTNV VGOVAIVI] GE TOVTIKOVG WE EVOMUATOUEVO TO Yoviolo hGH-V oto
YoVIdiopd Tovg, £pyetal va vrootnpietl woyvpd to petafoikd poro e hPGH -
napd to 6Tt hPL Bewpeiton o peiov pesorafntig oty aviantuén avtictaong oty
WWGOLAIVY Katd v komon (9,53). Zfuepa o1 TePLocOTEPOL £pELVNTEG BewpOovV OTL M)
ovoppetoyn ™g hPGH oty avantuén avtictaong oty tvooviivn koatd tv kdnon
Bewpeitar oedopévn. Appiopnteital dpwg n cvoyétion g hPGH kot tov IGF-1 pe 1o
dwapTn g KHNoNG Kot T0 caKyapddn dwfntm tomov 2 (51,52,54). Téhog mpémet va
avaeepbel 0Tl 6 HOKPOXPOVID, TPOOTTIKN UeAETN Tov dnuoctevdnke to 2003 ko
apopovoe 51 €ykveg yovaikeg pe cokyap®don dwapntn tomov 1, dtumiotddnke O6TL petd
and v 26" gfdoudda g kdnong, N avénon tev emmédov g hPGH oyetiCetan
onuavtikd pe to Pépog yévvnong tov veoyvov. Ilapd 1o 06T dev amodeikvieTor M
GLGYETION HETAED TNG AVENONG TOV AVOYKOV GE WVGOLAIVY 61N SLdpKELD TG KOMONG
oTIS €yKveg pe dwfntm tomov 1 kot tov emmédov g hPGH (54), o podAiog g
tehevtaiog oppovng ot pvduon t6co tov IGFs 660 g eufpuikic avénong oe

€yKveg Ue oaxyopadn dwafntn tomov 1, Bewpeitan dedopévoc.

1.7y O gvacroioyikog polog tys hPGH otnv mlakxovvriaxy avdrtoln

Ot Frankenne ot ovvepybteg omd to 1992 avoeépbnkav oty moapovcio

vrodoyéwv e hPGH ota kdttapa tov Aayvav tov thakodva.(55). H mapovsia tav

EWIKOV OVTOV LTOO0YEMV KATOdElYONKE KOPLO HECH TEPAUATOV GUVOECNS TOV

ompwotav oe ceonpacpévn avacvvovacuévny hPGH oe mhoakovvtiokd ekmivpoto.
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‘Eva koBoplotikd Prjpa yuoo v €yKoTaoTaon Kol opoAn €EEMEN TG EYKLUOGUVIG
amotelel M Oeicdvon G eE@ALYVING KVLTTOPOTPOPOPAACTNG OTO TOLY®UO NG
pitpag, o dwdikasio. mov  pubuiletor amd TOAAUTAODS OVTOKPIVIKOVG Kot
TAPOKPWVIKOUG Topdyoviec. Ot oppdveg TOL GVAKOLV GTO GUGTNHO OVENTIKNG
oppovng (hGH)-mporaktivng (hPRL) ekgpdlovtar otn guppvountpikn didueon
empdvero. Ot Lacroix kot ovvepydteg to 2005 perémoay 1o mbavo pubuiotikd poro
g hPGH g mpog 1 deiodvtikdtra g eE@Adyviag KuTTapoTpo@ofArdotns (56).
Me 1 ypnom &vog in vitro poviédov dieiodvong, damotdbnke 6t N eE@AdyViog
KUTTAPOTPOPOPAAGTT), TOV amopovadnKke amd yoplakés Adyveg tov 1% tpufqvou Kot
KaAlepynOnke oe matrigel, exkpivet hPGH kot exppdler  tov avBponeio GH
vnodoxéa (hGHR). H hPGH &wieyeiper ™ Oeodvtikotnto g  eEoldyviag
KUTTOPOTPOPOPAAGTNG KOt UAAGTO TOAD 7O OMOTEAECUOTIKO GE OYECN HE TNV
vropvowoky GH (56). Zvvenwg, yivetor ¢ovepd 6t m hPGH ota mhaicio Ttov
QULOOAOYIKOD POAOL NG CLUPGAAEL ©Tn Olagopomoinon Kot Agttovpyio 1Tng
GLYKLTIOTPOPOPAACTNG HECH €VOC OLTOKPIVIKOL 1)/KOl TOPOKPIVIKOD UNYOVIGLOV,

Omm¢ vrodetkvoeTal omd v mapovcio ewik®dv hPGH vrodoyémv otov mhakovvra.

1.8 H pvOpion ¢ ékkprong Tng hPGH

H p0Ouion g éxkxpiong g hPGH Swpépet modd oe oyéom pe v avtictoryn g
vropuolokne. Omwg eaivetar n ekAvTikn opudvn g owéntikng oppovne (Growth-
Hormone-Releasing Hormone, GHRH) 6ev aokel kapio enidpacn otn povbuion g
hPGH, t6c0 in vivo (57), 6co kot in vitro (30). H ékxpion ™g hPGH in vitro
avaoTéAleTol omd TN YALKOLN, Ommg £xel eavel o pelétec 1660 oE TEAELOUNVA

TAOKOVVTIOKG EUQVTELUATA, OCO Kol GE KOAMEPYEEG TPOPOPAAGTIKMY KLTTAPWOV
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(58). In vivo, ot cuykevipaoelg g hPGH dwmict®Onke 0Tl EAaTT®OVOVTOL KOTA TN
doKIaGior VoG Le TV amd ToL GTONTOG YAVKOLN G¢ yuvaikeg pe dtafrntn Konong,
evo Kapio avtiotoyn petafoin oty ékkpion g hPL, g Aemtivng ko g hCG dev

mapotpnOnke (Zynua 4) (59,60).

Yyqpa 4: enineda pntpiknig PGH, Aentiving kor hPL wpwv kon petd 60 Aemtd (Aevkég
Kol OKIOOUEVES OTNAEG OvVTIoTO M) KATOTY QOpTIoNg He YAVKOLN amd to otopa (50
vYp) o€ Kunoeg pe dwfPnn komong (n=30). H otatiotikny avédivon Pacictnke ot
dokpacio Mann-Whitney U test kot Wilcoxon tests. P<0.05 6sopnOnke otatiotikd

onuavtikd (60).

N———— 20

H or leptin pug/L
hPL mg/L

-
¥

P
I

PGH hPL leptin

On Bjorklund kot cuvepydreg perétnooy to enineda TAAKOVVIIONK®OV OPLOVOV
HETd oamd E€100Y®YN] VREPIVOOVAWVIKNG VLROYALKOOG o€ OEKo Yuvaikeg LE

WGOLAMVOEEOPTMOUEVO caKyopddn dwfrtn, katd To Tpito TPiunvo NG KONMOMG.
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Awmotodnke ototiotikd onuoviikny avénon g hPGH xoatd t odpkelo g
vroyAvkoupiog (P<0.0001), oe avtiBeon pe T1g AoméC TAOKOVVTIOKES OPUOVEG, KOt
€0KATEPAL TNV TTPOYESTEPOVT], TV hPL kot tnv 010TptoAn mov dev mapovsiacoy
a&ohoyeg petaforég (61). H avénon g hPGH vrodewkvoet to pdho tov mAakobvta
®G EVOOKPIVIKOV OpYAvVOL LE GLUUETOYN o€ ofgleg peTafolkég KaTAoTAGES, OMM™G
ATV TNG OPUOVIKNG AVTIPPOTNONG TNG VITOYAVKOLLIOG.

[Ipémer va. avapepBel o011 €xer mpotabel €vog mbavog poiog tov NO wg
onuavtikov pviuot g ékkpiong g hPGH oe kohliépyeleg TpopofracTiK®dv
Kuttapov (56). Télog, ta enimeda g hPGH avevpédnoav avénuéva oe mtepumtdoelg
pwitidag tng KHNoNG, EMTPENOVTAG VTOOECELS Y10, GUUUETOYN otV Taboyéveld tne. H
pwitida g KOmong Opmg og oyetileTor onuavtikd pe adéEnomn Tov fApovg GOUNTOS 1)

avénpéva enimeda o1oTPadtOANG, Tpoyeostepdvne 1§ IGF-1 (62).
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KE®AAAIO 2°

XYNAPOMO DOWN KAI MIPOI'ENNHTIKOX EAEI'XOX

2.1 Xovdopopo Down

2.1a Opiouds kot coyvoTyTa

H tpioopia 21 (1 obvopopo Down) amoterel T cuyvOTEPT OVELTTAOELDI TOV
QVTOCHOU®Y YPOUOCOUATOV Kol TO ouvnBéoTtepo avoyvopiolo YEVETIKO aiTio
nvevpatikng ékntoons (63). To ovvopopo Down eglval cuvoLAGHOC GLYYEVOV
AVOULOAIDV, TOV omodidovTal 6TV mopovsio. evog vrepdpifpov ypopocopatog 21,
OTIG TEPICCOTEPEG MEPWMTMOELS OKEPALOL Kol AYOTEPO CLYVA TUAUATOS ovTov. H
oLYVOTNTO TOV EUPPLIKOV TPICOMADV EYEL AUECT GLGYETION UE TNV UNTPIKN NAKio
(64). Ewdwotepa, n cuyvotnta tov cuvopopov Down e€aptdton o€ onpoavtikd Babuo
amd TNV TPOYWPNUEVN NAKio TS UNTEPAS, VD o€ €va Pabud emnpedlet kot n nikio
Konong Katd ™ owyvoon. Ewiwkdtepa, 1 otic 150 mepimov avtopatec amoforég Tov
1? Tpyunvov ogeitovtat oe cuvdpopo Down. To 35% tov kvicemv 6oL 1 didyvmon
0V cvVdpouov yivetar peta&d 15™ kon 28" egBfSouddac to moboroykd Eufpvo
voiotatal evoountplo Bavato pe emaxoOAovdn avtopatn amofoir). Mdvo to éva
TETOPTO TV ToBoAOYIK®V euPpdmv emPirodvel u€xpt to TEA0G TG KiMongs. Oewpeitat
OTL 1] TPOAYLOTIKT cLYVOTNTO OOBOANG LETOPAAAETOL OVTIOTPOP®G OVAAOYO GE GYEOT
pe v nAkio Kdnong xotd tm didyvmon (65).

Avagopikd pe v nAkio g untépag, n mBavotnTo amdKTNoNG Toudlol Ue

ovuvdpopo Down av&dvel oTadlaKd Kot Eva ypoppuko tomo uéyxpt tnv nAkio tov 30
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ETMV, VO UETE TNV NAIKIO T 1 avénon TG oVYVOTNTAS TOL GLVIPOLOL 0KOAOVDET

exBeticn mopeio (Zynpa 5).

Yyqpo 5: Ipocsdopldopevn mBovoTTa YEVVNoEMG veOyvoy pe ocvvopopo Down,

avdAoyo pe T unTpikn niio (66).

Rigk of Dgwn syndreme in livg births {%)

o ¥ *—r———F —# - e

Flaternal age iyeans

H peta-avéivon and tovg Bray kot cuvepydteg 9 dnNUOGIELUEVOV EPYUCLOV LE
otoyyelo oxeTIKA pe TNV EMIMTOON TOV GLVOPOUOL OTN YEVVNOT, OONYNGE GE
GUYKEKPLUEVO GUUTEPAGUOTO MG TPOG Tr OYECM TNG UNTPIKNG MAkiog Kot Tng
oLYVOTNTAG TOL GLVOPOUOL omd TNV NAKia TV 16 Emg 50 etdv. Ot GVYVOTNTES OVTEG
avédvouv and 0.69 ota 1000 Lovta veoyvd (1/1445) omyv nikio tov 20 1oV, ot
38.89 ota 1000 (1/25) omv nhkio tov 45 et@v, pe (o yeviky emintoon 1.42 ota
1000 (1/704). Enpeuwwvetor 0Tt kot ot 9 mAnBvopol mov peretnONKav NTov KLpiwg
EVPOTAIKNG TPpoeAeVcE®CS (67). Eviovtolg meplopiopéva povo dedopéva vrootnpilovv
TNV EMOPOCT] QPUAETIKOV TOPOUETP®V GTN OYECT UNTPIKNAG MAIKIOG Kot Tng

GLYVOTNTAG TOL GLVOPOLLOV.
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2.1 Artoroyio Kol KMVIKEG EKONADOGELG

To ovvopopo Down avayvmpiletal cuvnBwg cvviopa HETA TN Yévvnon amd TO

YOPOKTNPIOTIKO HOVTEAD TOV OVGHOPPIKMY YOPAKTNPIOTIKAOV TOV, OTWMS GOivETL

otov mivaka 1 (63,68).

IMivakag 1: Zuyvotnto SVCUOPEIKMOV YOPOKTNPIOTIKOV GE VEOYVa pe Tplowpio 21

(63,68).

AVGPOPPIKA YOPUKTPLETIKA Xvyvotnra (%)
Eninedo mpo@il mpocomov 90
AcbBevig £KAvoT avTOVOKAOGTIKOD EVOYKOMGHOD 85
Yrotovia 80
Yrepektaoipudtta peydrov apfpocewv 80
XoAopn OEpUOTIKT TTUYTN VYEVOL 80
Moyyologldng popd PAEQAPIKOV GYIGUOV 80
AVoTAOGTIKY] TVEAOG OKTIVOLOYIKE 70
Mikpd, 6TpoyYVAL OTIKA TTEPVYIO 60
Ymomhacio péong earayyas HKpov doKTOAOL 60
Movnpng YEPOUOVTIKT YPOLLUN 45

H o&byvoon emPefordveron  pe Ayn  KOPLOTOTOL  AEUPOKVLTTAPOV
nepLpepkov aipatoc. EAevBepn tproopio 21 damotovetal 6to 95% 1oV atdpwv pe
ouvopopo Down. To 2% tov mepurtdcemv cuvopdpov Down opeiletal 68 HOCATKO,

oNAadn o€ KTO TANOLGUO EVTAOELIIKMY KOl TPIOMMK®V KVTTdpwv 21. To vwdAouro

43



44

3% mapovoidler PoPeptoovia petdBeon, katd v omoio. OAOKANPO 1 TUNUO €VOC
vrepdpBpov ypopocsopatog 21 eivor ocvvevopévo pe GAlo ypopodcopa. Ot
TEPLOCOTEPES PETABESELS YPOUOCOUATOV OV apopobv To 21 givar omopadiké,
®oTOG0 pHePKES KAnpovopoLvtar omd yovéa @opéa 1ooluyiopévng petdBeong
(63,68,69). Moprakég yevetikég peréteg detyvouv 01t 610 95% TV TEPMTOGEWV M
eueavion g tpoopiog 21 elvol amotéhecpa un Oly®PoHod KOTO TN HEWMTIKY
OlpeEDT TOL TPWOTOYEVOLG WOKLTTAPOL. O akpPng punyoviopds mov gvbiveTon yuo

avTO TO «UEIMTIKO AdBog» Tapapével dyvaootog (69).

Ta dtopo pe ovvopopo Down mapovoidlovv cuviBog Mmoo €og peTpla
TVEVUOTIKT EKTTOOT. € LEPIKEG MEPUTTMOELS 1 TVELUATIKY KaBLGTEPN O™ UIopel va
etvar coPBapov Pabpov. IMadid oyoikng nikiag pe cvvopopo Down €yovv cuvinBmg
OVoKOAIEG 6TO AOYO, OTNV EMKOVOVIN Kol 0 AmAES aplOunTcéc mpdéels. Evijlikeg pe
ovuvdpopo Down mapovsialovv vynin enintwon oe voco Alzheimer, pe emdeivoon
™G mvevpatikng tovg Asttovpyiag (70). ‘Evag aplBudc ocvyyevov avopoAldv Kot
EMKTNTOV VOOUATOV eUQaVIfeTon o€ auENUévn cuyvotnta o€ mdoyovta dtopo. H
GLYYEVNG KAPOOTAOELD KOl 1] TTVELOVIO ATOTEAOVV TIG KUPLES atieg Bavatov, Kupimg
Katd TNV TpOTN Toudkn nAkia. Ztov [livaka 2 @aivetal 0Tt £vag aptBuog cuyyevav
AVOUOA®OV Kot ETIKTNTOV voonuatov sueovifovtar pe avénuévr coyvotnta oe
dropo pe obvdopopo Down (70,71). H ovyyevig kapdiomdbeio kot 1 mwvevpovia

AmoTELOVV TIG KUPLES atieg Bvnondrag, ioitepa Katd Ty TpdTn Tondikn nAkia.
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IMivakag 2: Xvyvotto enumthok®v oyetilopevov pe to ovvopouo Down (70,71).

Awtapoyn Xvyvomra (%)
TVELUATIKY KaBvoTEPNON ~95
aVETAPKNG ahENON >95

TpOUn vocog Alzheimer

ovyyevig KoapolomdBelor  (KOATOKOIMOKO KOVAAL, HEGOKOATIKN
emKoOwoVie, — TEPUEUPPOVOONG  LECGOKOWAOKY  EMKOWVMOVIM,
aVOIKTOG  apTnplokdg mopog, tetporoyia Fallot, epummedovoa
aopti)

Bapnkoioa  (oxetildpevn pe péon  otitdoa  pe  vypd 1
vevpoarcsOnnplakov THTOL)

0POOALOAOYIKES daTOPOYES (CVYYEVIC KOTOPPAKTING, YAOOKOUA,
oTPaPLopoc)

emunyio

GLYYEVELG aVOUOMES YOOTPEVTEPIKOV (OTPNGIN dMOEKAOAKTUAOV,
voooc Hirschsprung)

VroBvpeoedIoUOS
Aevyopio
OTAOVTOIVIOKT 00TAOELN LE CLUTTIEGT] TOV VOTIAIOV HVEAOD

avénuévn evachncio otic Aopdéelg (mvevpovia, péon ortitda,
KOATITION, PapLYYiTION, TEPLOOOVTIKT) VOGOC)

avopikn ZtepdTnTa

avoobvraktoppnéio oTig yovaikeg

75 (>60 ém)

40

40 - 75

60

5-10

<1

Ayvoot

>99

30
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2.2 Xovopopo Down kon TpoyevvnTikOg £AeYY0G

2.2a0 Isvika

H pntpicn nhikio omotélece TV TpdT TPOYEVVNTIKY OVIXVEVLTIKT OOKILOGIN
yw v tploopia 21. Ty nlkia tov 35 etov n eninttoon g tpoopiog 21 Katd to
devtepo Tpiunvo g kvmong etvan 1/270 kol wpooeyyilel Tov avapevopevo kivovvo
euPpuikng andielng Aoyw apviomapakévinong (1/200) (72). Xe avtd opeiletal To
yeyovog 0Tt 1 NAIKia TV 35 €TV emMAEYONKE MG «KATOEAL Ktvovvovy (cut-off), épa
and T0 Oomoio TPOTEIVETOL 1 OYVMOTIKY TPOGEYYIST TNG OLVIOTOPUKEVTNOTG.
OepnTiKd, €0V TPOYEVVINTIKA OAeg Ol Yuvaike mAkiag 35 etov ko Gvo
TPOYWPNCOVY GE CAUVIOTOPOUKEVTNGT, avVapEVETOL I aviyvevon tov 30% mepinov twv
Kufoemv pe tpioopia 21 (73).

O oviyveutikdg €AeYY0G TOL UNTPIKOD O0poL HEC® PLOYNUIKOV OEIKTOV
(multiple-marker screening) emtpémel TV OviyveLOT TOV GUVIPOUOL GE KULYOCELG
YOVOIKOV UIKPOTEPNG NAKIOG. YTEPNOYPOQIKA €LVPNUATO, OT®G M UETPNON TNG
OVYEVIKNG SLOPAVELNG GE GUVIVACUO LE VEOLS Proyniikols OeikTeg £Y0VV OmMOTEAECEL
™ Bdomn yio To screening Tov cvvdpduov oto 1° Tpiunvo g kdinong. Ot Proynukoi
deiktec Tov 2% TpunfVoV, amapTilovy TO YVOGTO M «TPITAO TEGT» KOl 1| EPAPLOYN
tov €xel kabepwbel oe mpoarpeTikny PAomn Yoo TOV TPOYEVVNTIKO EAEYYO TOL
ocuvdpopov Down Tig tehevtaieg dvo dekaetieg. H mpoyevwvntikn oibyvoon tov

ocuvdpopov Down divel otovg yoveig tn ovvatdTNTO NG EMAOYNG, GLVEXIONG 1

TEpLOTIoUOV TNG TpooPePAnuévng Komonge.
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2.2p Xvvdpouo Down kai Broynuiroi deixtes 2°° tpiutvov

Elvar yvwoto 611 10 suvopopo Down gppaviletar 6 mocoatd 97% mepinov og
owoYéveleg Ywpic 1otopikd avevmaoewdiog (de novo), onwg kot 6t 0 70% TV
TV pe ovvopopo Down yevviovvior amd yvvaikes pe nikio pukpdtepn tov 35
etov (74). H yvdon tov mopamdve €kave amopoitntn tv avdykn yuo screening
ELEYXO TOL GLVOAOL TOV E€YKOLMV YLUVOIKAOV Yoo TNV TOAVOTNTO KLOPOpilag €vOg
euPpvov pe tproopio 21. Méypt ta péco g dexaetiog tov 80 o €heyyog avtdHS
omplotav otnv Nlkio ™G UNTEPAG KOl TPOTEWOTAY CUVIOTAPOKEVTNOY GE KAOE
éykvo pe mhlkio peyoAvtepn omd ta 35 €. X ocvvéyewr kor pe Pdaon Tig
napotnpnoelg v Merkatz kot cvvepyoatav (1984) kabmg kot GAA®V epevvnTdv, OTL
10 6. Down oyetileton pe yaunAd enimeda ahoa euPpuikng npwteivng (a-fetoprotein,
a-FP) otov opd g untépoc, mpooetédn o ELeyyog yio T0 GUVOPOUO OVTO GTA PEYPL
161 KOOlEPOUEVO TPOYPAULOTA EAEYYOV Yol avoryTég PAGPec Tov votiaiov coinva
(BNX) (75-77). O mpocdiopiopog onaadn tov emmédmv g a-FP otov opd g eykdov
epebng Ba amotelovoe £vdelEn oyt povo yio BNZ (vyniég ovykevipdoelg) aldd kot
v Tproopio 21 (YopnAég GLYKEVIPAGELS).

H a-FP mopdystonr otov miakovvta Kot Tepva ot UNTpik KukAopopio amd
mv apyn ™¢ komong. H ypnowonoinon ¢ oto screening tests ogeidetol oto
yeYovog 0Tl Tal EMIMESA TG GTO PUNTPIKO TAACHO EIVOL LEWOUEVO, GE OVELTAOELDTES Kot
onuavtikd oavénuéva oe eleippota tov votwiov coAnfva. To tehevtoio avtd
YOPOKTNPIOTIKO TNV KAOIGTA XPNGUN GTO TPOYPAULOTO TPOYEVVITIKOD EAEYYXOV TOL
Bacilovtal otovg Proynukong deikteg B’ TpUvov, Yiati TPOSEEPEL T OLVATOTNTO

eLEYYOoL TOGO Yo avevmAogdio 660 Kot yioo BNX. Amotelel delitn devtepng emAoyng,
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petd v B-yoprovikn yovadotponivn (B-chorionic gonadotropin, B-hCG), pia kot 1
terevtaio yopaktpiletal amd peyaldTePN SOKPITIKY KAVOTNTO HETOED KUNCEWMV LE
c. Down ka1l @UGLOAOYIK®V KUNGEWYV, TOGO GTO TPADTO OGO KOl GTO SEVTEPO TPIUNVO
g komong (73,78). Ztovg mopamdve Oeikteg MPOoTEOMKE OTN CLVEXEW 1 WU
ocvvelevyuévn ototptoAn (unconjugated estriol-3, uE3), av kot £xel appiofnndel and
TOALODG M TPOCEOPA NG OTNV EVIoYLON NG OlYVMOOTIKNAG SLVATOTNTOS TOV
cuvovaopol Tev Ploynuikov dsikt®v. Eviodtolg oe 8 peAéteg pe kot yopig v
ypnon uE3, dwumiotdvetan optotikd 1 Betiky cvpPoin g — Kupimg ot Heiwon Tov
TOGOGTOV TOV YeVIMG BeTIKDV amoteleoudtov (79).

Zuepa M yxpNon TOV POYNUIKOV OEIKTOV 200 TPUNVOL OTNV  oviyvevon
YPOUOCOUATIKOV OVOUOMOV - Kot Yoo TV akpifela tov tpiocopedv 21 ko 18 —
ompiletol OTOV  EMPUEPOVG VTOAOYICUO TOV  «OYETIKOV KwOHVOL» amd TOV
npocdopopd g a-FP, ¢ B-hCG kou g uE3, mov emitpémovv ) dnpuovpyio evog
aplunTiKod Tapdyovta (Tov TPOKVTTEL O TOV GLVOVAGHUO TOV TOPATAVE®) O OTOI0G
TOALOTAAGIACETOL LE TOV «OYETIKO KIVOLVO» TTOV TPOKLATEL OO TN UNTPIKN NAKI.
To amotéheopa TG ApOUNTIKNG OLTHG ddKaGTG Elval 0 TPOGIOPIGHOS VO VEOL
«oYETIKOD Kvovvov» Yoo to 6. Down — o omoiog pmopei va eivor vymAdtepog M
YOUNAOTEPOS amd avTdv oL TPokVvITEL POVo amd T unTpikn nmAwkio. IMopd
SPOPETIKN 0poroYyia ov Katd kapovg Exel ypnoworombel (Expanded a-FP test, a-
FP plus, Triple screen, Multiple marker screening test) m Odokiuacio oVt un
EMEUPATIKOV TPOYEVVITIKOV EAEYYOL OMOTEAEL TNV TEPIGGOTEPO YPNGULOTOLOVLEVT MG
screening test yio 10 o. Down (80). IMapd 10 611 0T PAoypagio vEdpyovV
OLPOPETIKA — OV KOl TOPATANGLOL amoTEAEGHATA — Bempeitan OTL 0 cuvdVAcUOS TV 3
dewtdv pmopel va aviyvevoel mepimov to 67% TtV Kwncewv pe 6. Down, pe 5%

yevdmg Beticd amotedéopata (false positive rate, FPR) — dmwg €de1&e petaavaivon
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21 mpoontikdv peretmv (79). H mpocsOnkn tng inhibin A av&dvel ) dayvooTiky
dvvatotta katd 7% (v to 1610 FPR) kot moALd epyastipla - kupiwg otig HITA -
&yovv ocvumeptddfel to deiktn awtd oty dokpacio eEAEyyov (79). H evaicHnoio
(detection rate, DR) twv Boynuikov deiktodv B’ Tpunvou givol oyeTikd puKpotepn
otav epappdlovtal oe KUNoelg pe pnTpikn niwio <35 € (mepimov 60%) ko
peyolvtepn o€ kunoels pe puntpik nikio >35 €m (75%) (81). Eivon d¢ dwitepa
younAn omv niwio tov 20 (mepimov 41%, aAld pe FPR 2.4%) wor avédveron
TPOOdEVTIKG PEXPL TNV NAKia Tov 40, 6mov 1 evatsOncio eTavel to 91% aAld pe
oAb vymid FPR (40%) (81). Ot mopamdve dtopopéc opeilovtor otnv dlaitepn
Bapdtnta Tov £yl N UNTPIKN NAKIO GTOV TPOGIIOPIGUO TOV GYETIKOV KIVOVVOD Yid G.
Down.

H doxpacio dtoloyng pe ™ xprion PoynUikdv dekTdv otnpileTol oty extiunon
TOV «TOAAATAGGIOV TOov pécov dpov» (Multiple of Median, MoM), mov mpokvHRTEL
Ao TOV CYNUATICUO TOV KOUTVADV KATOVOUNG TV TGV TV deiktdv (a-FP, uE3, B-
hCG) oto yevkod (potevtikd) minbvopd. ‘Etot oe petaavaivon 44 epyacidv amd Tovg
Cuckle kot ovv (1995) Bpénke 61t 6t0 6. Down 0 p.o TV Tipdv ™ hCG givan 2.02
MoMs (CI 1.91-2.13), g B-hCG 2.3 MoMs (CI 2.13-2.49), ¢ a-FP 0.73 MoMs (CI
0.71-0.75) kou g uE3 0.73 MoMs (CI 0.7-0.76) (82). Zvvenag ivor Vmomteg Y G.
Down ot kunoelg eketveg OTOL SOMIGTAOVETOL O AKOAOLOOS GLVOLOGUOG: LYNAN B-
hCG + yaunin a-FP + younin uE3. O Ilivaxag 3 deiyvel ta anoteAéopato mov yovv
emtevyBel otV aviyvevon tov 6. Down e T0 cLVOVACUO TOV SAPOP®Y PLOYNUIKOV

dekt@v B’ tpymvov pe v nhkio e untépag (83).
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IMivaxkag 3: n aviyvevon tov 6. Down pe 10 cvvdvacpd Proynukodv dektov B’

TPWNVOL Kot TG NAkiog g untépag (83).

Agiktng (-&¢) + puntpkn nikio

EvaisOnocio (%) yio 5% wevdag

Oetcd amoteléopata (FPR)

Movo pntpikn nakia (>36 £tn) 30
Mntpuci nhkia + 1 deiktng

a- FP 36
uE3 41
hCG 49
Free-a-hCG 38
Free-B-hCG 49
Inhibin A 44
Mntpuci) nhkia + 2 dgikteg

a-FP + hCG 50
a-FP + free B-hCG 54
a-FP + inhibin A 53
Mntpwi nhkio + 3 deikteg

a-FP + hCG + uE3 59
a-FP + free B-hCG + uE3 60
a-FP + uE3 + inhibin A 60
a-FP + hCG + inhibin A 64
Mntpwi nhkio + 4 deikteg

a-FP + hCG + uE3 + inhibin A 67
a-FP + free f-hCG + uE3 + inhibin A 67

EvaicOnocio (1 “detection rate”) opileton 10 m0G00TO (%) TOV KLNGE®V LE G.

Down mov éyovv «Betikn» t dokipacia tov Poynukav osiktav. Yevdmng Betikd
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amoteléopato (1 “false positive rate”) opiletar 10 060616 (%) TOV PLGLOAOYIKMOV
KUNGE®V OV TAPOLGSLALOVY «OETIKT» TN doKasior Yopic 6TV TPOyUATIKOTNTO VO
vrdpyel 6. Down. O Ilivaxag 4 deiyvel 611 KahdTtepT gvancnoia emTvyydveton Tovia
HE Tiunpo To VYNAO TOGOGTO YELOMG BETIKMOV OMOTEAEGUATOV — KOl TO AVTIGTPOPO

(otoyyeio amd pedétn 18000 kvncewv, 1993-97) (82, 84).

IMivakag 4: 1 dwyvootikny duvatdtnta (detection rate, DR) mov emtvyydvetot pe to
GLUVOLOCUO PLOYNUIKOV SEIKTOV otV aviyvevon 6. Down kot 1 dtoekdpavorn tov
yevdmg Betikdv amotedespdtov (false positive rate, FPR) avdioya pe to “cut-off”

mov &gl xpnoomoin et (82,84).

DR for Cut-off risk (o70 Téhog TNG KON ONC)

GLVOVOUGNOG 5% FPR 1:200 1:250 1:300

(%) DR FPR DR FPR DR FPR
hCG +uE3 56.6 55 4.5 59 59 623 72
hCG + o-FP 59.3 58 4.6 62 6 65 73
hCG + a-FP +uE3 62.7 60.3 4.2 63.9 55 667 6.6
Free - hCG +uE3 61 59.3 4.5 63 57 659 69
Free B- hCG + aFP 63.2 62.6 4.8 66.3 6.1 694 74
Free - hCG + oFP + uE3 66.8 64.7 4.3 68.2 55 709 6.6

O xaBopiopog g dokipaciog SloAoyns e Proymuukong ogikteg B’ Tpvov g
«BeTIKNG N «OPYNTIKNG OMOGYOANCGE ONUAVTIKA TOLG gpevvntés. H  «Betucn»
doKlacio. VTOONAMVEL TNV avayKodTNTo EKTEAEONC EMEUPATIKOV TPOYEVVNTIKOD

EAEYYOL YL TOV EAEYYO TOV KOPLOTVLTOL TOL EUPPHOV, EVD 1 «OPVNTIKNY OOKILOGIN
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KpiveTol ®¢ «KaOnoLYaoTIKI» VITOdNA®VovVTag ikp mlhavotnta 1o Euppvo va
nhoyelt oand 6. Down. Q¢ «katdeil kivdvvov» (cut-off) ypnowomoteitar amd to
neplocoTepa epyactnpto ) Tiun 1:250, wov anoteretl v mBovotnTa va yevvnoei éva
ool pe 6. Down oto téhog g ximong amd untépo niwkiog 35 etov. Emiong
ypnoonoteitor n Ty 1:350 ko apopd v mbavotnta o EuPpvo untépag e id1ag
nAkiog va mapovoidlel 6. Down v 16" — 18" gfdoudda kdnong. H «icoduvapion
TOV TAPOTAVE TIHOV Enyeitat amd 1o yeyovog 6t 10 25% tov eufpdov e 6. Down
Ba vrootobv evdountpro Bdvato petacd 16-18ng efdopddog kot tov TEAOVLE NG
kunoewg (85). H emloyn tov 35 etdv otpiletar pdiiov 610 yeyovdg OTL vt M
nlwcio elye ypnowomombel ot apyIKE TPOYPAUUOTO screening €AEyyov OV
Baclotav povo oty nikia g untépac. [oAloi cuyypageis Tdvtwg emionpaivovy
evog Pabuov «avbailpesion otnv emhoyn avtov tov cut-off (1 GAA®V avaioywv).
EvaAloktikd mpoteivouv 0Tt 1 dokiuacio O10Aoyng Oev mpEmel va Kpivetal ®g
«BeTuc» M «opvNTIK» AL va Tapatifetal povo o vwoloylshelg oyeTkog Kivovvog
Kot va gvBappovetal to (guydpt va kpivel av emBupel vo TPOYWPNOEL OE TEPULTEP®
Eleyyo — Hetd mhvto amd KATdAANAN yeEvETIKY cvpPovAievtikn 6mov Ba e&nyeiton pe
anmAd Tpdmo 1M PVGN, Ol FLVATOHTNTEG KOl Ol TEPLOPIGHOL TNG dOKIHAGING LTS Kot Oa
emonuaivetor o kivduvog  amdAgwg  TOL  guPpvov  amd TNV EKTEAEON
OLLVIOTOPUKEVTIONC.

H ypnon tov Boymukdv dektdv 200 TPIUVOL GTHV aViXVELOT] GLVOPOLOV
Down &ruye gupelag amodoyng to terevtaia 20 ypdvia. Avaeépetarl oe LEAETN OTL TO
80% tov gykdwv otig onoleg cuveotNOn M dokyacio d&xOnkav va vrofAndovv oe
avtnv Kot to 78% tov eykdmv pe Betikd anoteléopata anodéyxdnkay va vroBAnfovv
oe emepPatikd mpoyevvntiko Eleyyo (79). Eviovtolg n apeiopfnmmon g eKteTopnévng

xPNOoNG ™S HeBOdov ¢ screening test NTov Kot givor cofapr] Kol EPOTNUATIKA —
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TOALOTEPO KO VEDTEPO — TopapéEVoLY. Ta kupidtepa onpeio KpITIkng eivat To VYNAS
TOGOGTO «YeLOMG BeTiK®V amoterecudtovy (amd 2.4 £og 40%), Kot To Yeyovog 0Tt e
™ péBodo avt aviyvevovtal ta 2/3 tov euPpvov pe o. Down. o va meplopioBoidv
01 OTOLEG OPVNTIKES EMMTAOGELG ALTNG TNG LeBOJOL screening test, LVAPYOLV Lo GEPA
a6 VOdEIEEIS OTMG 01 akOAOVOES: ) 1 «odNYioy OTL 68 «OeTIKO» AmOTELECUA TTPETEL
va  «mpoteivetoany  apviomapakévinon (86), mpémer vo cvvodeveTal omd TNV
TANPoedpNoN O0TL LOVO 6T0 2-6% TV «OeTIKOVY amotedecpdtov 0 EUPpvo Taoyet
an6 o. Down. B) otnv epunveia TV «OpvNTIKOVY OTOTEAECUATOV TPEMEL VL
dtevkpwviletar 6tL To cvpmépacpa TG e&étaong ival 0Tt «to EuPpvo dev gvupioketal
oe avénuévo kivouvon - yopic avtd va onuaivel 6t amokAieietor 1 VIopén TOL
ocuvopopov Down. To tehevtaio avtd evdegyduevo pmopel va copPel oe 1:2000

KUNGELG LE «APVNTIKO OTOTEAEGLOTO PLOyMIKOV deKTAV (79).
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KE®AAAIO 3°

IMPOXAIOPIXMOX TQN EIIIIIEAQN THX AYEHTIKHX OPMONHX TOY
ITAAKOYNTA (hPGH) XTO MHTPIKO OPO QX AEIKTHX ANIXNEYXHX

KYHXEQN ME XYNAPOMO DOWN

3.1 Xyeowwopdg perétng

Eéetdonkav avadpopkd detypoto opdv amd 21 €ykveg yuvaikeg TOv
Kvopopovsav EuPpva pe cuvopopo Down, 6mwg elxe dayvwobet oto B’ Tpipnvo ¢
komong (opddo perétnc). Ta Seiypata eiyov cvihexbei petatd g 16" — 23™
gpoondoac g KOMONG ot OWIPKEWL EKTEAEONG OUVIOTOPOKEVINONG YO TNV
avaltnon tov eUPpuikov KOPLOTOTTOV, HETE amd TOIKIAEG evOeiEels. Xe OAeg TIg
KUNOELG aUTEG aKoAovONnoe dwokomy, petd oand amdéeactn Tov (evyaplod Kot apov
mponyNnOnke yeveTikn SLUPOLAELTIKY. Zov Opada eAEYyov ypnolpomodnkay 62
detypota opod mov eAMfeOnoav peta&d g 16" — 23™ gBdouddag kimong omod
YOVOIKEG e LOVIPELS KUNGELS, YMPIG EMTAOKESG, TOV YEVVNGAV VYU] VEOYVEA pe PBapog
YEVVIONG IKOVOTTOMTIKO Yol TV NALKia KOMomG.

Yrorgeion oyeTIKA e TNV NAKio Kol TUYOV VOCTILOTO TG UNTEPOS, KATVIGUA,
aplOud TPONYOoOUEVOV KUNGE®V, KOODS Kot GAAN ETLONUIOAOYIKA KOl GOUOTOUETPIKA
ogdopéva  eMOONGaV  amd TOVG  1ATPIKOVG  POKEAOVLS TapokoAovONONG NG
eykvopoovvng. Ta delypata mov e€etdodnkay otn peAétn eiyav culieybel to ypovikd
owotnua 1996-2005. 'Eyypagn cvykatabeon eixe Anedel petd and evnuépwon amnd

OLeC TIG £YKVEC YUVOIKEG.
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3.2 Mé£0odog avarvong

H hPGH petpnOnke pe avocopadioperpikr) péboodo otepeds pdong (BIOCODE SA,
Liege, BéAy10). H pébodog avtn mpooepépel vynin €101kt To Yo 600 SloPOPETIKA
emromo ¢ hPGH. To mpdto povokiwvikd ovti-hPGH aviticopo cvvdéeton oe
COANVO TOAVGTUPEVIOL LE TNV OPUOVI TTOV EVPICKETAL 6TO VIO eE€Taon delypo. Metd
amd TNV TPOTN ENMOACT, okoAovOel EEmAvua kot 1 wposHKNn €vOg OevTEPOL
povokiovikod avti-hPGH avticopoatog ceonuacpévov pe 1do10-125. AxorovOel
OeVTEPT] EMMAOCT] KOl O CYNUATIGUOC TOL CLUTAEYHOTOG otepedc ¢daong hPGH -
GECTUOOUEVO OVTIoCOUN. ZTr oLvEXeln yiveton EEmMALUO Yo TNV OQOIPEST TNG
TEPIGOELNG TNG UM OLVOEOEUEVIC TOCOTNTOG TOL OvTio®uatoc. H padievepyog
TOGOTNTA TOL TOPOUUEVEL GTO GOANVA Eivan dueca avdloyn g mocdtntag g hPGH
7ov glvar mopovca oto detypa. H ovykévipwon oto deiypo extipdror og ng/ml. To
KATOTEPO Oplo aviyvevong eivar Aryotepo omd 0.1ng/ml (0 standard + 3SD). Ta
delypota aipotog GUAAEYOVTAL 6E GOANVAPLO, EVA LETA TO OYWPICUO Ao T EpLOPA

apoo@aipta to deiypata opod dtornpovvtol 6toug -20°C puéypt mv e€€tacn toug.

2ratiotiky avdivon
OLeg o1 ototiotikég avaivoelg extelécOnkoav pe 1 ypnon tov SPSS 13.0 v
windows software package. To T-test ypnowomomOnke 7y TG OTATIOTIKEG

dokipaoieg kat TpéS tov P<0.05 Bewprinkov otoTiotikd onuavTkeS.
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3.3 Amoteléopota

[Ipocdopicape ta emimeda g hPGH oto untpikd opd ot dudpkea tov B’
TPYWNVOL TNG EYKLHOCLVNG GE PLGLOAOYIKEG KUNGOELG KAOMDS KOl 08 KVGES OOV TaL
éuPpva mapovsialav cOvopopo Down, pe 6Komd va diepguvnbet av 01 CLYKEVTPMOOELS
™G opuUOVING OVTNG O0PEPOVY ONUAVTIKE OTIS KUNGELG HE TNV GULYKEKPLUEVN
tpoopia. Ta arotedéopatd pag ociyvouv 0Tt Ta emineda ¢ hPGH ftav onpovtucd
avENUEVO OTIG KUNOELG He oOvdpopo Down cuykpitikd pe avtd TV QUGIOAOYIK®V
kufoewv. H péon tuq ovykévipmong e hPGH v 16" — 23" gBdopdda otov opod
EYKVOV YUVUKOV IOV Kvopopovoay EuPpvo pe cuvopopo Down (opdda perétng)
ntav 14.21 ng/ml, Tyun mwov Nrav onuoavtikd vyniotepn (P<0.05) and v avtictoyn
péon TN (4.39 ng/ml) mov mapovsiocav ot YOVOIKES e UN-EMTETAEYUEVES KUGELS
Kol YEVVIOT DYV, PLGLOA0YIKOD Bdpovg veoyvav (opdda er&yyov). Ot péoeg Tiuég

KaBdg kot ALEG GTATIOTIKEG TOPApETPOL PaivovTon otovg [Tivaxeg 5 ko 6.
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Mivaxkag 5. H péon tiun kon dAAeg otatiotikég mopapetpot g hPGH otov opd tov

vd e&étaon eykdov yovokdv v 16"-23" gfdopada kimong. Tiuég g hPGH oe

ng/ml.

2 TOTIGTIKY) Kuoeig pe Kuoeig pe

TOPAPETPOS ovvopopo Down  @uororoykd épufpoa
(opdda perétnc) (opada eAEyyov )

N (valid) 21 62

Mean 14.21 4.39

Std. Error of Mean 2.54 0.28

Median 9.4 4.7

Std. Deviation 11.66 2.23

Variance 135.97 5.01

Range 37.8 8.0

Minimum 1.4 0.2

Maximum 39.2 8.2

Hivakag 6. Inuovikomro ™G OPopas HETasy Tov HEc®V TIH®V; (meantSD).

P<0.05 Bewpnnke ototiotikd onuavtikn. Tiuég g hPGH g ng/ml.

KUNGELS LE KU OELG ue

(PLGIOAOYIKA éuppoa ue

éuppva ovvopopo Down  t df Sig.  oyoio

4.39+2.23 14.21+11.66 -6.36 81 .000 oOTATIGTIKA OTUOVTIKY|

opdg

dupopd
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Agv  vmipyov  OTATIOTIKO ONUOVTIKEG OlPOPES HETOED TOV  KUNGE®V  TTOV
CLUTEPIANPON GOV TNV OUAON LEAETNG KO GTIV OLLAdN EAEYYOV GYETIKA LE oL GEPA
amd ToPUUETPOVG OTWS: NAkior unTépag, TOKOG, NAKio. KiMoNg oty omoia £yve 1M

ovALoy™| tov detypatog (Iivakag 7).

IMivaxag 7. Ileprypoen tov vrd e&étaon mAnBvopov (opddo peréng & opddo

eLEYYOVL).
Kuvnoeig pe Kvnoeig pe
ovvopopo Down PUoL0AoYIKE EpuPpoa
(n=21) (n=62)
(opada peréTnc) (opada gréyyov)
NAwio Kdnong katd ™
GLAAOYN TOV delyUOTOC 19.09+£2.6 17.66 +1.42
(og efdopadeg Komong)
"Evéeién o
OPVIOTAPUKEVTTION
TPOYWPNUEVH UNTPIKT NAIKIOL 8
VITEPNYOYPOPIKOL OEIKTES 5
Sroynuixoi deixreg 3
dlAec evieilerc 5
TOKOG
0 9 (42.8%) 32 (51.6%)
1 6 (28.5%) 17 (27.4%)
>2 6 (28.5%) 13 (20.9%)
Hhkio pntépag 30.9 6.6 28.2+6.8
(svpog: 22-42) (evpog: 17-42)
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Agv vpyov emiong OTATICTIKG OMUOVTIKES O10PopEG HETAED TOV YUVOIKOV TTOV
eetdonkav yoo pio oelpd amd emMONUOAOYIKA, ONUOYPUPIKA KOl COUUTOUETPIKA
ototyela, Tov cuumepAdpufovay To VYog katl to Bapog ™S UNTEPAS, To deiktn palog
OMMOTOG KoL TO KATvicpa (oTotyeia mov dgv mapovotdlovtar). To Zynua 6 deiyvel v
Katovoun g ovykévipmong tov twov g hPGH otov opd, ota delypoata mwov

eetdoniav and T kKunoels pe chvopopo Down.

Yyqpa 6: H xotavoun tov tipdv g ovykévipoons s hPGH og 21 detypata opod
mov gEetdonKay  amd yuvoikeg He Kunoelg pe ovvopopo Down. Emiorng
napovcstalovtar n péon Ty (meantSD) tov emmédwv tov opov g hPGH oTtig
naforoykég kunoelg (opddo HEAETNG) KOl OTIS  QUGLOAOYIKEG KVNOELS (opdda

eLEYYOVL).

45 -
40 -
35
30 -
25 A -
20 -
15 A *

serum hPGH (ng/ml)
X3

10 - i ¢
5 - @’
0 T T T T T T T
15 16 17 18 19 20 21 22 23 24

gestational week

1e®
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Ytov mivaka 8 mopovctalovtal avaALTIKA otolyEgio amd TIG KVNOoE avtég (opdda

UEAETNG).

IMivaxag 8: Kvnoeig pe ohvdopopo Down. TTapovoidloviot ta enineda tng hPGH otnv

gfdopada Kimong émov eANPON 1O detypa.

NAKIo KONONG  GLYKEVTP®OT)
# KOTA TN ANy hPGH otov

TOV OElYUATOG op6 (ng/ml)

1 16 3.9
2 19 14.3
3 17 6.8
4 18 6.5
5 21 33
6 16 1.4
7 22 235
8 23 39.2
9 17 9.4
10 17 5.7
11 23 23
12 18 11.8
13 21 24.7
14 17 59
15 16 3.9
16 22 37.5
17 17 14.7
18 23 53
19 17 7.8
20 22 20.7
21 19 20.3

Mean

19.09+2.6 14.21£11.66
+SD
range 16-23 1.4-39.2
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Y& OAEG TIC TEPUTTAOGELS e aAvELTTAOEWIN TOV gUPpHov, 01 YOVEIS amoPaGIGaV

™ SWKOTN NG KOUNONG MOV &YIVE HE EVOOKOATIKY YOpNynon Moompocstoing. O

[MTivaxoag 9 kat o oynua 7 deiyvouv T1g petaforég OTIC LEGES TIUEG TNG CLYKEVTPOONG

¢ hPGH (£SD) yia v mepiodo tov 8 efdouddwv mapakorovdnone (16" mg 23"

gfooudon), 6mov £yve 0 TPOGOOPICUOG TOV TIUADV TNG OPHOVNG oto Lo e&étaom

detyporto.

IMivokag 9: Ot péoec Tipég e hPGH otov opd (mean values £SD) oo v 16" g

mv 23" eBdoudda, otic kvfoelg pe cHvdpouo Down, kabdOC Kol GTIC KVAGELS WE

@vooroykd Euppoa. N: o apBudg TV yovouk®v mov egtdotnkay ava efooudda.

*: dgv vmp&av detypata wpog eEétaor. Tiuég hPGH o€ ng/ml.

Epdopdda kimeng
énppoa 16 17 18 19 20 21 22 23
®vooro- 2.68+2.38 4.7+2.17 4.634+2.04 2.57+1.08 6.53+1.62 5.85+0.7 1.50+* *
YK (N=9) (N=28) (N=14) (N=3) (N=3) (N=4) (N=1) (N=0)
oOvopopo
3.07+1.44 8.38+3.38 9.15+3.75 17.3+4.24 * 28.85+5.87 27.23+£9.0 15.6+20.49

Down

(N=3) (N=6) (N=2) (N=2) (N=0) (N=2) (N=3) (N=3)

61



62

Yynpe 7: H péon tipn (mean +£SD) g hPGH otov opd amd v 16" g v 23"
epdopdda Kimong twv kunoewv mov efetdobnkav. [ opdg amd KLNCES LE
QuoloAoykd Euppva. A: opdg amd kvnoelg pe EuPpva pe ovvopopo Down; Tiuég

hPGH o¢ ng/ml.

40 -

30 -
25 4
20
15 A
10

meanzSD
|15

-10 -

week

3.4 Xvlqton

Ot XpOUOCOUOTIKEG OVOUOMES GTOV TAOKOLVTIOKO 10TO UTOpoLV  vo
EMOPACOVY TNV TAPAYDYT OPUOVAOV OO TOV TAAKOVVIO HE TOKIAOVS Kol cuyva
AOEVKPIVIGTOVG  UNYOVIGUOVS, £€YOVTOG OOV OmOoTEAECUN TN UETABOA  T®V
OLYKEVIPOGEMY 610 UNTPKd 0pd G B-hCG, g dhpa euppuikng mpoteivng (a-FP),
g mpoTeivng-A g kumong (PAPP-A) kaBd¢ kot dAL®Y OplOVAOY TAAKOVVTIOKTG
npoérevong (79,87-89). H perétn avt €xel okomd va JEPELVNGEL TN GYECT TOV
emmedwv e hPGH pe v napovsio eufpdwv mov napovcialovv cuvopopo Down.
Awmotodnke 0Tl 11 0ppHOVY LT TAPOLGLALEL AVENUEVES GUYKEVIPADGEL GTOV 0pO

TOV KVNGEMV OV EMMAEKOVTOL e GOVOpopo Down, ot d1dpkeia Tov B’ Tpyunvov.
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Ot mapdyovieg mov €vBHvovTaLl Yo TIG OVENUEVES OVTEG CLUYKEVIPADGCELS TNG
hPGH dev givar amoAvtmg katavontoi. H hPGH ovupetéyst ot pdOuion g
euPpuikng avamtuéng, kot &xet Ppebel va oyetiletan Betikd pe to Bapog Tov guPpvov
kaBdg kot 10 Bapog yévvmong tov veoyvol (21,33,44,90). H oppdvn avty mbovd
pLOUilel TV Tapoy OPENTIKOV GLGTATIKAOV 6TO £UPPLO dol LEGM TOVL TAAKOVVTA, Kot
opa dteyeptTikd otov mAakovvTlokd 161 (21). H mapovsio vwodoyéwv g avEntikng
oppoOVNG oToV TAOKOUVTO VTOdEKVOEL Ui Queon emidpacn tg hPGH ot
TAOKOVVTIOKY] AELITOVPYIO HECH OLTOKPIVOVG 1| TapaKptvovg pnyaviopov (55,91,92).
H hPGH ocvppetéyetl eniong ot petagopd yAvko{ng amd tov mhakodvio oo HECH
Beticng pubuiong otv GLUTI, piag npmteivng petaeopdsg tov miakovvta (50,93).
Emunpdcbeta, 1 hPGH mbavd copfdiiel omv avtictaon omv woovAivn (94), éva
avoyKaio pnyoviopd g KOMOoNGg Y. TV TPOSPOPd OPENTIKOV GLGTATIKOV GTO
EUPpLo Yo TV KAALYN TOV AVAYK®V TOV Y10, avamTuén. Zuvenms, Oa pmopovoe va
yiver n vrdBeon O6tt n avénuévn moapaywyn hPGH pmopel va ogpeiheton oe pua
TPOCTAOELN TOV TAOKOVVTO VO OVTIPPOTGEL TOV EVOOYEVT] TEPLOPIGUO TNG EUPPLIKNG
avéntuéng. To televtaio elvar éva otabepd YOpOKTNPIOTIKO GTNV TAELOYNQI0 TOV
euppoov pe ocdvdpopo Down (95,96). 'Etor, n avénuévn mopaywyn hPGH otig
KUNGELG He TNV oveLTAOEWia avty], amotelel €va AVIIPPOTIGTIKO UNYOVICUO OTNV
VROAEWMOUEVT EUPPLIKT] AVATTTVEY, TOV EMAYETOAL LE TNV OEYEPCT] TV VTOJOYEMY TNG
avENTIKNG 0pprovNg Tov mhakovva (88). Ot Proroyikec avtég depyacies cuufaiiovy
GTNV TPOGPOPH GTO OVATTUGGOUEVO EUPPLO TEPIGCOTEPOV BPEMTIKOV GLGTATIKAYV,
TPOPAVAOG HE TNV emay®yn TG ovvBeonc tov IGF-I otov mhakovvtiokd 1610 Kot 6T
puntpwcd nratoxkvtropa. O IGF-I mpodyet tn copatoyéveon Kot KATEXEL PTOYOVEG Kot
avoPoAKEG WO1OTNTES OV EKONAMVOVIOL TOGO GTN UNTPIKN OGO Kol TV eUPpuikn

KuKAOQOpioL Kol TEAIKA guvoolv tnVv eufpuikn avdmtvuén (90,97). Ta erineda tov
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Tapdyovta avToh ot UNTPIKN KukAogopio oyetiCoviar Oetikd pe ovtd tg hPGH,
TG0 GTIC PLGLOAOYIKES KUNGELG OGO KO GE KVNGELS e SLoTapayEG T Aettovpyia Tng
euppvomiaxovvtiokng povados (21,33,36,46,98,99).  AvEnuévn  petaypoaiky
éxppoon pe avénon tov emnédov mRNA tov IGF-I kot tg hPGH éyer Bpebei oe
TAOKOUVTEG TEAEIOUN VOV KUNGEWV HE EVOOUNTPLO VIOAEITOUEVN OVATTTUEN, GOV
amdvinon ommv overapkn ovimtuén tov eguPpvov (100). EmmAiéov, 1o avénuéva
enineda tov IGF-I éyet vmootpydel O6tL elvor M otie yuo TG €AaTTOUEVES
ovykevtpaoels tov IGFBP-1 otov puntpwd opod, oe kunoelg pe tpioopio 21 (88). To
tedevtaio vrofondel Tov opyavicpd va dabéter peyorvtepeg moootnteg tov IGF-1 og
erebBep LOPOY], KOl CUVETMG EVVOEL TIG ITOYOVEG Kol OVOBOMKEG OPAGEIS TOL — LE
oTOYO0 TNV TOPOYN UEYOADTEPTG TOGHTNTAG OPENTIKAOV CUGTATIKAOV KOl EVEPYELNG GTO
VTOAEWMOUEVO, OVOTTUGCOUEVO EUPPLO.

Ot Betikég avtég emmtdoelg Tov avénuévoy emmédwv g hPGH dgv elvan
EVTOUTOLS EMAPKEIG GTO VO OMOTPEYOLY TNV OOTAPOYT TNG AVATTVENG TOV EUPPLOV
pe ovvopopo Down. Me dedopévo 0Tt tétota EUPpuo adLVOTOLY Vo XPTGLLOTON|GOVV
KATOAANAQ TOL TOPEYOUEVO BPEMTIKA GLGTATIKA, ETEPYETOL AVATOPEVKTA 1) EMOEIVOOT
NG VTOAEWTOUEVNC OVATTTUENG IOV 00MYEL LE TN GEPd TG o€ mapamépo adENCT TG
éxkprong g hPGH. Eivon moAd mbavd 6t 6e kunoelg pe suvopopo Down, vrdpyet
petpéEVN GuVOETIKN KovOTNTa TV gufpvo v. Emmpdcobeta, ot ¥poUOGOUATIKES
avopoiies T060 Tov gufpvov 660 Kot Tov TAAKOUVTA, TOAVA GLVOdEVLOVTIOL OO
petaforéc oe mowkiAovg mapdyovteg mov oyetilovral pe v guPpuikn avantoén. H
dwTapayr] TG OpAcNS TOV TOPAYOVIOV OVTOV — HE UNYOVICLOVS Tov gV gival
TAMPpOS Kotavontol — guBivetar mapamépa yio TV TaboyEveln TNG EVOOUNTPLOG
vroiemdpuevng avantuéng (88). Mia oyetikn «avtiotacn» ot dpdon TV avENTIKOV

TapoyOVTOV eVOEYETOL Vo €VOVVETOL YL TNV EVOOYEVN OLTH OVETAPKELL OV
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napovcstalovy ta avevmlosdwd EuPpva. H mpoteivn Insulin-like growth factor
binding protein-3 (IGFBP-3) &yet avagepbel va givar évag 1oyvpdg ovacToréag g
Kuttopikng avamntuéng (101), ko pvBuileton ev péper amd ™ yAvkdln kot v
wvoovAivn (102,103). Ov Chu kot cvv. mpdtewvav 0Tt To awENUEVO EMITESD TOV
IGFBP-3 pmopel va. cupfdiiovy 6TovV TEPLOPIGUO TNG COUATIKNG OVATTUENG TOV
euPpvov mov mapovcidlovv cuvopopo Down (104). Empdcheta, o1 epevvntéc avtol
Bpnkav 61t €dv 0 deiktng awtdg copTEPIANPBEl 6TO TPHYPAUO LalIKOD EAEYYOL T®V
EYKVOV Yuvouk®Vv pe Bdorn tovg Proynuukots ocikteg (tputhd teot B’ Tpyunvov) M
evotoOncio ot Sdyvoon tov cvvdpdpov Down Ba avéavotav onuoviwkd. O
TaBoyeveTikdg unyaviods mov gvbuvetal yuo ) oyetilopevn pe 1o chvopopo Down
YOPOKTNPIOTIKY LT PETafoA TV cuykevipdoewv tov IGFBP-3 oto untpikod aipa
dgv givar yvootdc, aAld mbavd oyetiletal pe v avevmAogdio Tov TAAKOHVTA 1) TN
oxetiky] untpomiokovvtioky avemdpkewon (104). 'Exer 6 Ppebel oe wvnoelg pe
ocuvopopo Down avopoAn kot maBoAoyikr| avdmtvuén tov miakovvia (105,106).
Ewwdtepa o1 Frendo kot cuv €6ei&av 611 o€ kunoelg epuppdwv pe chvopopo Down 1
GUVLTLAPYOVGO AVELTAOELDIN TOV TAUKOVUVTO GYETICETOL UE EAATTOUEVO GYNUOTIGUO
oLyKLTIOTPOPOPAAcTNG in vitro (106). H tedevtaia dwotapayr mbava oyetileton pe
EMATTOUOTIKY GUVOEST KOl OMEKKPLOT) TOV GXETILOUEVAOV LLE TNV KVUTGT OPLOVOV OO
tov mhakovvta. Ot cuyypagelg TG HeAétng avtng vrootnpilovy 0Tt pia HeTaBoAT TOVL
puOuov kdBapong ™g hPGH otic xunoeg pe odvdpopo Down, m omoia mbové
oyetiCetanr pe peto-petaypoekés petaforéc, enyel 1o mapddofo twv avénpévov
emmnedwv s hPGH 6t0 pntpkod aipo (106).

H npod™ avagopd oxetikd pe ta avénuévo enineda hPGH otov untpucd opd
o€ KUNoelg pe cuvopopo Down, ftav amd toug Moghadam kot cuv, to 1998 (88). Ot

gpevvntég avtol £oeiEav akoun ot n hPGH oavéavetoan kot oe dAiec maboroyucég
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KATOOTACELS Omwg oty Tproopio 18 kabhg kot oe PAAPES TOV VoOTIOiOL GOANVO KOt
TOV KOWAMOKOV Totydpatog. Ot televtaieg mapatnpnoelg dev Exovv emiPePorwbei péypt
onuepa oe dAlec peiéteg. Ot Baviera kot ovv €6ei&av ol Mo 0AAD GTOTICTIKG
onuavtiky avénon tov emmédwv ¢ hPGH oto untpikd opd 32 xvnoeswv pe
ouvopopo Down, petd amd cOyKplon pe PLGIOAOYIKEG KVNOELS, 6T dldpkela Tov
Tpymvov ¢ komong (89). Emmpocheta, ot epeuvntég avtol £6ei&ov 1 evocOncio
oV aviyvevorn Tov cuvopouov Down pe ) ypnon povo tov emmédwv s hPGH
ntav 34.4%, pe yevudag Betikd amoteréopata 5%. Me v npoctnkn dpwg ¢ hPGH
OTOVG TPELG KABep®UEVOLS OeikTES (0-QETOTPMTEIVY, UN-cLVELEVYLEVT O1GTPLOAT] KO
B-hCG) kot mavta oe cLVOLACUO pE TN UNTPIKN NAKia, 1 vVToAoyicheica gvaicOnoio
oV aviyvevon g ovevmioewiag avtng ovépyetor oto 71.9%, tynq m omoia
vrepPaivel v evaicOncio tov Kabiepwpévov Tputhov teot (65%).

Me Vv mopovca HEAETN EMPEPUMOGAUE TIC TOAPATNPNOELS OVTES, UETO OO
TPOGOOPIGHO TV cuykevipwoewv g hPGH 6tov 0pd yuvaikdv mov Kvogopovcav
guBpvo pe ovvdpouo Down, peta&d g 16™-23" gBdouddag komong. EmmAéov,
oeiEape OTL oL EMiMEdQ TG TAAKOVVTIOKNG OVTHG OPUOVIG OTIS OVELTAOELOKES VTES
Konoelg avéavovrar onuavtikd. Ot Moghadam kot cuv Bprkav 6t  péon Ty g
hPGH o710 puntpikd mhdopa 21 komocewv pe ocdvopopo Down ftav 5.77ng/ml (edpog
dwkdpavong 1.72-17.2 ng/ml), tun 1 omoia Mtav avEnpévn GLYKPITIKE pE TV
avtictoyn péom T eLGLOAOYIK®V Kunoewv (3.65 ng/ml, edpog daxvuavong 0.9-
7.1) (88). Tl oedv v 8100 ypovikn mepiodo tng kimong (18" évavtt 17™ efdopadog
KOnong — péoeg tpéc) n péon tun g hPGH otic kunoelg pe svuvopopo Down ot
HeAT pHog Mtav 3 QopEC VYNAOTEPT CLYKPLTIKO LE TIG QUOLOAOYIKEG KLT|GELS

(14.2£11.6 évavti 4.4£2.2, e ng/ml).
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H woyvpn avty cvoyétion tov avénuévov emmédwv g hPGH pe kvnoeig
o6mov 10 £UPpvo mapovcidlel chvdopopo Down, otnpilovv v BEon dTL 1 opproOYVT CVTH
umopet vo £xel €vo. pOLO GTOV TPOYEVVNTIKO EAEYYO Y10 TNV OVOYVOPLOT) TOV KV|GEDV
pe v avevmAogdion autr). MeyaAVTEPES, TUYALOTOMUEVEG KOl TPOOTTIKES UEAETES
mpénel vo. vAomomBovv Yo va emPefordoovy akdun mepartépm v afio Tov
npocdoptopod g hPGH 610 B’ tpipunvo g khnong kot va otnpi&ovv m Béom 611 0
Oglktng awtodg pmopel vo ocvumepinedel otic dokyacieg screening €AEYYOVL TOV
HoteuTIKoy TANOLGHOD Yol TNV OVOYVAPLIoT] VTOTTOV TEPITTMOCEDV Yot GUVIPOLO
Down. Ewdikétepa o mpémel va perem el mepartépm katd md6G0 1 TPOosHnkn tov
delktn avtod umopet va avénoet v evatotncio twv pebddwv dadloyng 1/ Kot va
LEWOOEL TO TOGOOTO TMV YELOMS OETIKOV AmOTEAECUAT®V, 7OV 0ONYoLV OTN

OlEVEPYELD ACKOTWV EMEUPATIKAOV EEETAGEWMV TPOYEVVITIKOD EAEYYOVL.
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KE®AAAIO 4°

IMPOEKAAMVYIA KAI ENAOMHTPIA YIIOAEIIIOMENH ANAIITYZEH

4.1 Yrmeptaoiki vO60g TG KNGS — TPoEKAapyia

H vreptacikn vO6og ¢ €YKLHOGUVIG OTOTEAEL OTLOVTIKT OLTioL VOO POTNTOG
kat Ovnowomroc. EpepaviCetar mepimov oto 12-22% tov xvnoemv, kot gvbiveron
dueca v 10 17.6% tov puntpwkaov Bavatov otig HITA (107). And moaiodtepa
VIAPYEL ML GVYYLON OTNV TOSIWVOUNGT Kol KOTO GULVETEDL OTNV OpoAOYio. OV
YPNOOTOIEITOL Y10l TIG SLOUPOPETIKEG HOPPEG TOV EUPAVILETOL 1) VITEPTAGIKY] VOGOG
NG KUMONG. ZNUEPO OLKPIVOVTOL TTEVTE VOGOAOYIKES OVTOTNTEG TOL TEPIAaUPdvovTaL
Vo T0 YEVIKOTEPO OVTO Opo: 1) vépTaon ¢ Komong, 2) mposkiopyia, 3) exiapyia,
4) mposkhopyio mov eueaviCetor oe £30pog YpOVIaG LREPTAONG Kol 5) ypdvia
vréptaon (107,108).

H mpoexkiapyio aroterel to 50-60% ToV TEPIMTOGE®V VIEPTAGIKNG VOGOV TNG
xomong (109). Xapakmpiletar 6 amd opiouévovg wg ovvopouo (110), to omoio
epeaviCetor petd mv 20" gfdopdda g kimone. Edikdtepa de yopoktnpiletar and
VIEPTAOT KO TPOTEIVOLPIQ Kol UTOPEL VO, GUVOOEVETOL OO GUUTTMUATO OTTWS O1OM AL,
datapayég omv Opaoct, Kepaiodyio kot emtyactpikd dAyog (111). H emintoon g
wpoekhapyiog givarl mepimov 6-10% oTov YEVIKO HOELTIKO TANOLGUO, e SLAPOPETIKT
OUMG YEMYPOPIKY] KOoTavopn. Xopaktnpiletol ¢ vOGog TG TPMTNG EYKVHOGHVNG, OALA
npodlabecikol mapdyovteg Oewpovvion emiong n nikio g untépog (kpodTepn amod 20
N peyoldtepn oamd 35), 10 YoOUNAd KOWVOVIKOOIWKOVOUIKO emimedo, 1 Hovpn GUAN, N
TOAVSLUT KONGN, 1| LOAT KUMOT), 1| TOYLOAPKio, O GoKYaPdONG O Tng, 0 eUPpPuiKoc

VOpoTOg, M VEPPIKN VOoOoG, Ko n xpovie vréptaon (112). Me Bdon ™ Papvtnto
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eKOMA®ONG ™G, M Tpoekhapyio dtakpivetar og Mmog 1 coPapng popene. H Mma
npoekhapyio yapoktnpiletor amd apmplokn mieon ion N peyoidtepn oand 140/90
mmHg kot fma apoteivovpia (Tipwég >300 mgr ot cvAroyn ovpwv 24mpov). H
EUPAVIOT VOGS 1 TEPIOTOTEP®V OO Oplopéva KAVIKA 1) epyaotnplokd kprripia (107)

yopaktpilet v Tposkropyio og cofapov Paduot (ITivaxag 10).

IMivaxag 10. KAwvikd kot epyactnplakd kpttnplo g npoekAapyiog cofapov Baduon

(107).

Yvotolkn mieon fon N peyoAddtepn amd 160mmHg 1 dwwctolky| mieon iom 1
peyodvtepn and 110mmHgE e 300 SoPOPETIKES UETPNOELS e ATOCTOCT UETAED

TOVG TOLVAGYIOTOV 6 MPEG KOL LLE TNV £YKVO GE KOTAKALLEVT OEom).

[Ipwteivovpio. ion 1N peyokdtepn amd 5 ypap. o1 CLAAOYN OVpwV 24®pPov 1
TovAdylotov 3+ mpwTeivng oe dVO Tuyaia delypato oVp®V TOv cuveAEyOncav oe

amooTaon HeTa&h Toug TOLVAAYIGTOV 4 MPEC.

O\ryovpia pe ovpa 24mpov 500ml 1 Arydtepo.

Svuntopoata ond 1o KNZ 1 dratapayés oty 0pacn

[Tvevpovikd oidnua 1 Kudvoon

AAyog 6t0 emtydotplo 1 610 €10 VITOXOGVOPLO

AwTapayr| g NIoTIKNG Asttovpyiog

Opoppomevia

YnoAeudpuevn evoountpla avamntuén tov pppvov

H éykvog mov gppavilel mpoekhapyio Oa mpémel va mopakoiovdeitar otevd
vyl pmopel v gpeoavicel: o) cofapn mpoekAopyio TOV UTOPEL VO TPOKAAEGEL

emkivouvn PAAPN o SPOPETIKA GLOTHUOTO TOL OPYAVIGUOV (T.}. GUVOPOUO

69



70

HELLP), B) vreptacikn eykeparonddeia, yv) ekhapyio, 8) datapayés otnv avamtuén

TOV guPpvov.

4.2 TMo00@v610L0Yi0 KOl KAMVIKES EKONAMGELS TPOEKAUPYING

H axpipng artoroyion g mpoekhapyiog dev €xel kabBoplotel péypt onuepa
aAAd - pe Phon ta meprocotepa PiPAoypapikd dedopéva — evoyomotleitarl Kupime M
eEMEPATIK  TPOPOPAACTIKY Oleiodvuorn. AV 1N AVETOPKNG TANKOLVTOTOINOoM
TVPOJOTEL TNV TOPAYWOYT OVCIDOV KO TOPAYOVI®OV QAEYUOVIG TOL HE TN GEPA TOVG
wpokaAovv PBAAPN oto evooBnio tov ayyesiowv g untépac. H yevikevpévn
evooOniaxn ayyewokn PAGPn eivor M otio TG TOAVOPYOVIKIG GULUUETOYNG GTNV
npoeklopyio (113). Z10 KvKAOQEOPIKO cvGTNUO, N OPACT TOV TPOGTAYAUVOIVOV
KoOMOG Kol GALOV AYYEIOKIVITIKOV OLCIOV €YEL OOV OTOTEAECHA TNV avénuévn
SmEPATOTNTO TOV AYYEIMV KAl TNV 0yYELOoVLOTOGT Tovs. H embetikn avamAnpoon
TOV VYPOV OV YAVOVTAL GTOV TPITo YOpo (AOY® NG CUOCGLUTVKVAOONS KOl TOL
ayYelOoTOCHOV) Umopel vo €xEl GOV OMOTEAEGUO TNV  EUGAVICY] 1OTPOYEVOLS
vevpovikod ownpatoc. H coPapotepn emumiokn and 1o KNX eivar 1 ekhopyia, n
omoio. umopel va gpeaviotel oe £d0pog mpoekAapyiog Kot yopoktnpiletal amd v
Omapén YEVIKELUEVOV TOVIKOKAOVIKOV OTOCU®V. ATOTeEAEl O onuovtikny ottio
untpikng Ovnoomtag oty komon (114). Kepararyio kot dwatapayés oty dpaocn
ov umopel vo oPeilovial 6€ AMOKOAANGN TOL OQUEPANGTPOEDN 1| Kol TOPOOIKN
TOPA®OTN pmopel emiong vo gpgoviotodv ce €0apog coPapnsg mpoeskioapyiog. H
EMIOPOOT TNG TPOEKAQUYING GTNV NTATIKY Aettovpyia puropet va apopd amAd pio mo
aOENoN TOV TPAVCOUIVOCOV 1] GE OKPOIES TEPITTMGELS VOL GLVOIEVETAL ATO VITOKAWY10
awdtopa M pnéN ™G KAWOG TOL MMOTOS. X€ Yuvaikeg pHe coPapod Pabupov

TPOEKAQYIN KOl MTOTIKY] GUUUETOYN, Umopel va avartuyfel to ovvdopopo HELLP
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(Hemolysis, Elevated Liver enzymes, Low Platelets). H eupdvion avtod tov
GLVOPOLOL UTOPEl Vo GLVOJELETAL LE GOPOPES EMMAOKEG OMMOG OAMOKOAANCY] TOV
TAOKOUVTO, VEPPIKY KOl NTOTIKY OVETAPKELN, TPOWPO TOKETO, GUVOPOUO OLIYLTNG
evoayyslokng méng, evoountpo Bavoato 1 Bavato g puntépag. O yevikevpévog
AYYEWOGTOCUOG KOl 1) OUUOCLUTUKV®GCT 7OV TOPATNPOVVTOL TNV TPOEKAOUY i
umopet va. £Youv ooV amoTELECL TV ERPAVIOT OAtyovpiag ONAadn 24wpn amoPoAn
obpav pikpotepn amd S00ml. H mopatetopévn olryovpic 1 m emdeivoon g
mBovotato cuvoéetar pe PAAPN OTO VEQPIKO TOPEYYLUO - YOPUKTNPIOTIKY OTNV
TpoeKAaLYio, TOL 0POPAE TO EVOOONALO TOV VEQPPIKOD GTEIPALONTOS KOl TTOL £XEL GOV
AMOTELECUA TN UEIDOTN TNG OTEPAUOTIKNG dONong Kot amékkpiong. Opoppomevia
Kol opOAvon pmopel vor gpeavictodv oto mAaiclo tov ovvdpdpov HELLP. O
alpotokpitng o éykvo  pe  mpoekAapwio emnpedletor  dAAote  amd TNV
QLLOGLUTVKVMOT KOl GAAOTE amd TV aodivon. Mio pn avapevopevn avénor tov
emnédwv ¢ LDH o710 aipa propet vo amodobel oe arpudivon).

TéMOG, M OVETAPKELD TOV TAAKOVVTO GTNV TPOEKAQUYIN EYEL GOV OTOTELECLLOL
™V adENGT TOL KIVOUVOL Yo TPOMPATNTA KOl EVOOUNTPLO VITOAEMOUEVT] aVATTLUEN
tov guPpvov. Emmiéov avénuévog eppaviletor o kivouvog gvdourtpiov OBavdrtov

AOY® 0mOoKOAANONG TOL TAAKOVVTA 1] TG XPOVIAG EVOOUNTPLOG VITOEiag.

4.3. Evoopntpro vroreimopevn avantodn

4.3a0 Opicuos ko1 coyvoTyTa
To6co oTIc avamTuyuEveG OGO KOl OTIS OVATTUGOOUEVES YWOPES TO PApog
YEVVNONG TOV VEOYVOD OamoTEAEL oNUAVTIKO Topdyovta wov kabopilel og onuavtikd

BaBud ™ veoyviky oAAG kar T Ppeeikr] Ovnowomnta, eved TopOAANAQ €)El
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EMATMOOELS 0TN peTémelta madky] voonpdtrta (115). Kabe ypoévo otic HITA mepinov
250.000 veoyvd yevviouvtor pe Bapoc pikpotepo tv 2.500 ypap (veoyva xoumAov
Bapovg yévvnong). To EOvikd Ivotitovto Yyeiog twv HITA (National Institute of
Health, NIH) vroloyilet 611 mepinov 40.000 €€ avtdv eivon teAeidunva aArd £xovv
VrooTel evoounTplo vToAEwOEVN avdntuén (intrauterine growth retardation, IUGR,
N kot intrauterine growth restriction) (116). Zta vrorowma weprhappdvovtar Tpdmpa
VEOYVA MOV €MioNG UMOpEl Vo Tapovcslalovy EVOOUNTPLO VITOAEUTOUEVT] OVATTUE.
‘Etol, 0 akping aptBuog twv veoyvav mov £Yovv LIOoTel evoountpla EmPpdovvon
NG AVATTLENG TOPAUEVEL AOEVKPIVIOTOC, OV KOl GE LEAETEG OVAPEPEPTOL TO TOGOGTO
avto vo gtvor 6-10%.

H dwmictwon 611 n evéountpila vworemopevn avantuén anotelel dadwkacio
OV APOPA TOGO TOoVg avBp®ToLS 650 Kot Ta {da €yve mpv 45 mepimov ypdvia. O
Warkany kot ot cuvepydteg Tov t0o 1961 avaeépbnkav e puGIoOA0YIKEG TIES BAPOVG,
UKOLG KOl TEPIUETPOV KEPOANG VEOYVMOV KOl £3MGAV OPIGUO CYETIKE pe TNV
euppuikn vroiewmduevn avdntoén (117). O Gruenwald (1963) avaeépbnke oto o1
éva tpito mepimov TV yapunAob Pépovg veoyvav NTav dpia Kot 6Tt To pikpd péyedog
toug B pumopovce va epunvevbel ot Paon ypdviov epPpuikod otpeg, mbavd Loy
mhaxovvTokng avendpkeag (118). Ov mopatnprioels avtég kabmdg kot GAleg
001 YNGAV GTO GLUTEPAGLA OTL TO PAPOG YEVVIONG TOV VEOYVOD OgV gival AmOTEAEG AL
pudvo g SLapKeEag TNG KuNONGS, AL Kot Tov puBpov ¢ epPpuikng avamtuéng.

Muepa cav gvdopntpla kabvuotépnon g avantuéng opileton  advvapio Tov
euPpvov/veoyvod va emtOyel gvoounTplo TN YEVETIKO KoBoplopevn dvvatdtnta
avantuéng tov (119,120). Ot 6por «ukpd PBapog v v nAia komone» (small for
gestational age), «ukpd Pdapog yévwnono» Kol «evoountplo. KabBvotépnon g

avantuéne» (intrauterine growth retardation, IUGR) dev eivar cuvadvopor av kot
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VIAPYEL ONUAVTIKY] EMKOADYT HETOED TOVG. Zav KPO Yo TV NAkio KOnong
opiletar To EuPpvo ekeivo 6OV OAES Ol TaPAUETPOL AVATVENG TOL gival KAT® omd o
kobopiopévn exatootiaia 0éon (E®) avamtuéng (cuvibog ™ 10"). To éufpvo pe
IUGR egivar pikpd yio v nlkio kdmong oArd mapovcstalovy emmhéov otoryeio
evoopntpog dvompayiag. To BEPato elvar 61 dev mapovsialovy ta EuPpoa pe younio
Bapog yévvmong maboroyikn evdountpia kabvotépnon g avimtuéne. To 75% twv
euppoov pe IUGR éxovv acOupetpn ovémtuoln, OomAadn dSwtnpeitor oyetkd
peyolvtepo pEyeBog g KEQPOANG CLUYKPLTIKA e TO GALD LEPT) TOL COMOTOS TOV, XAPT
OTO UNYOVIGUO TNG OVOKOTOVOUNG TOV OiOTOg TPOS OPEAOS TOL €yKe@AAov (brain
sparing). Xto £UPpoa [e AGVUUETPT VTOAEMOUEVT] avAnTTLEN Ta aitia oyetilovtan e
UNTPOTAOKOUVTIOKY  OVETAPKEWL OTNV  TOPOYN  OipaTtos-0E0YOVoV-0pentikmv
ovotatik®v. To EuPpva  oavtd €yovv peyodvtepn mbavoétmTa. Yoo  coPapn
wpoekhapyio, evoopnTpla Suompayio, YEVWNON LE KAIGOPIKY TOU Kot oOUnAo Apgar
score. To 25% tov eufpdov pe IUGR mopovstdlovv GUUUETPIKY] VTOAEWTOUEVT
avantuEn (avoroyikd pkpdtePEG SLOGTAGES GE OAOL TO HEPN TOV CAOUOTOSC) Kot
opeideton oe €xbeomn oe MEPPUAAOVTIKOVG YMUKOVS/TOEIKOVS Tapdyovies, ©€
homéelg (kvupimg woyeveic) N oe evdoyevr] advvapio avamTuéng oQeAOpEV) o€

yevetikd aitio (avevmlogdiec, povoyovelkn doopia, k.¢) (119,120).

4.3 Emnraoels TG EVOOUNTPIOS DTOAEITOUEVIS AVATTOENS

Xy dupeon mepryevvntikn mepiodo ta EuPpva pe IUGR mapovoidlovv o cepd amd
eMMAOKEG Om®G vobeppia, vwoyAvKoupio, €yKeQAAKN ooppoyio K.0. AvEnuévn
mepryevvnTiky] Bvntotra (mg ko 12 popég) éxet dwaumotwbdel oe TeEAEOUN VO VEOYVA

tov onoiov 10 Pdapog yévwnonc avtiotoyyel M Ppioketar kGtw amd v 3"-5"
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exotooTioia 0éon yuo v nAkio kimong tovg (121). Xe pekéteg mov Eywvav pe 6Komo
TN VELPOOVOTTVLELOKT EKTIUNGT TEAEWOUNVOV VEOYVOV HE OLOPOPETIKA EVOOUNTPLLL
YOPOKTNPIOTIKE, SOMGTOONKE OTL TOPAE TNV EVVOIKY UOLEVTIKY TopaKoAovON oM, TO
éva TpiTo GYEOOV TV VEOYVMV TOL NTOV WKPA Yo TNV NAkio KONong pe mokiiov
Babuov evoountpro kabvotépnon avdmtuéng, mapovciolov KAmow E€AACCOVA
vevporoywkny  PAaPn  (122). Zxetikd 7mpoOoQOTEG UEAETEG OAVAPEPOVIOL  OTNV
TPOCAPLOYT TOV EUPPHOV GE TEPLOPIGUEVT] TOPOYN BPETTIKMOV GLOTATIKMY KOl GTNV
TPOKANOT TPOSOPIVOV UETAPOADY 5T PLGLOAOYI KOl TO HETOPOMSUO TOV. AVTEG Ot
CTPOYPOUUUOTICUEVES) EVOOUNTPLEG HETAPOAEG QaiveTal OTL AmOTELOVV TNV apyn EVOG
aptBpov voonudatov g evniikov {ong, mov teptlapfdvouy T otepaviaio voco, to

AYYEWKA ETEIGOOLNL, TO CAKYOPDOIN dtaffnytn TOmov 2 Kot v véptaon (123).
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KE®AAAIO 5°

ITAAKOYNTIAKH AYZEHTIKH OPMONH KAI ENAOMHTPIA

YIIOAEIIIOMENH ANAIITYZH XXETIZOMENH ME ITPOEKAAMVYIA

5.1 Ewayoym

Y& TPoNYOUUEVO KEPAANLO £XEL YIVEL AVAPOPE OTIG COUATOYOVES IOLOTNTEG TNG
hPGH, ot dpdion tng ot d1€yepon ¢ YAvKoveoyéveons, TG MTOALOTG, KaOMS Kot
otV avénomn g 01heonc BPENTIKOV CLGTOUTIKOV TPOG TNV EUPPLOTAAKOVVTIOKN
povaoda (32,40). Emiong, €xer emonuoavOel o @uolodoywkog porog e hPGH, mov
nepropPdvel dueon emidpoon TNV TAOKOLVTIOKN OVATTLEN HEC® CLTOKPIVIKMOV
/KO TOPOKPIVIKOV Unyavicumv (56).

Yrapyovv Piproypagikés avaeopés o€ oxéon  He  UETAPOAEC TV
ovykevtpooewv ¢ hPGH oto untpikd opd xobmg kot dAAwv oyetilopevev ue v
avénon mopaydvtwv, G€ KUNGELS TOV GLVOOEVOVTOL OO EVOOUNTPLO VITOAEITOUEV
avartuén (IUGR) (40,46). 'Exouv avaeepbel yaunid eninedo hPGH otov untpiko
0p0O Katd To 0evTEPO MUIoL TG kKumong o€ meputtdcels IUGR pe epepaveic kAvikég
exkonlmwoelg (33,36). H owepevovnon g oyéong hPGH kot IUGR ocuveyiler va
OUYKEVIPAOVEL TO EVOWPEPOV TNG OCLYYPOVNG 1OTPIKNG aPOL 1  EVOOUNTPLL
VTOAEIMOUEVT] OVOTTTUEN oyeTileTon pe auEnuévn mepryevvntikny Ovnrommrta Kot
Bvmowodmta (121), dwrapayés otn vevporoywkn avamtoén (122) kot apvntikég
HaKpompoheces emnTmaelg oty evijlko Con (123).

H mapovca perétn depevvd katd noco ta enineda g hPGH 6o propovoav
Vo Tapovctdlovy TPOIUOTEPT] UETAPOAT] GE KLNGEIS TOV UETEMEITO EMITAEKOVTIOL LE
npoeklopyio kol euPpuikd TUGR. AvoAvcape avadpoutkd to emimedo opov Kot

OUVIOKOD DYPOV OTN OIPKED TOL UECOV TPIUNVOL CE KLNGELS OV EMETAAKNOOV
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apyoTEPA, OTO OeVTEPO Kol Tpito Tpiunvo omd Ttétoleg MaBoAOYIKEG KOTAGTACELS.
2Komd¢ pog Nrov n asoAdynon g ovoyétiong e hPGH pe mpoxkiwvikd otddwa

IUGR oyetildpeva pe mposkropyio

5.2 Xyeowoopodg perétng

E&etaonkav avadpopkd dsiypota opod kot apviakod vypov katd (ebvyn amd 25
£€yKveg yovaikeg mov mapovoiocav tpoekiapyio kow [UGR oe mpoywpnuévo B’ 1 oe
v’ Tpiunvo g komong (opdda perétng). Ta detypota eiyov cuiheydei peta&d g 16™
— 22" gBdopddog ¢ kbhnong otn didpreio, EKTEAEONC OUVIOTAPAKEVTNGNG Y10 TNV
avaltnon Tov  guPpuvikod  kopvoTLTOV, pHETO omd TowKiAeg evoeigelc. Ta
OTOTEAECUATO TOV KOPVOTLTOV NTOV GE OAEC TIS TMEPMTMOELS QLGLOAOYIKE. Ot
yovaikeg e ouddog perétng yévvnoav petacd g 27" — 38" gfdouddag kdnong
veoyva pe pkpd Bapog yévvnong yio v nAtkio komong (SGA).Zov opudda eAEyyov
ypnoworomdnkay 62 Jdeiypata opod mov eAfeOncov petatd g 16™ — 22™
gBoopdong Khinong amd YOVOIKES [LE LOVIPELS KUNOELS, YWPIG ETTAOKES, TOL YEVVIOOV
petaéy 31" — 42" gBopadac kinong vy veoyva pe Bapog yEvvnong tkovomomTiko
yio v nikio komong (AGA) (oudda ehéyyov 1). Emiong, cav oudda eAréyyov
ypnoworombnke cbvoro 47 derypdtov apuviokod vypol (opdda eréyyov 2), mov
eMeOnooy peta&d 16™-22" gfdoudadag kbnong amd Tic yuvaikee mov nepleAiedncov
otV opdda gréyyov 1, pe oxomd tnv avalntnomn tov gufpuvikod KOPLOTLITOV TTOV
NTAV € OAES TIC MEPUTTMOGELS PUGLOAOYIKOC.

Yrorgeion oyeTIKA pHe TNV NAKio KOl TUYOV VOCTILOTO TG UNTEPOS, KATVIGUA,
aplOud TPONYoOUEVOV KUNGE®V, KOOMDS Kot GAAN ETLONUIOAOYIKA KOl GOUOTOUETPIK
ogdopéva  eMOONGOV  amd TOVG  1ATPIKOVG  POKEAOVLS  TapokoAovONONG NG

gykvopoovvng. Ta detypata mov e€etdodnkay otn peAétn eiyav culiexbel to ypovikd
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Swwouo 1998-2004. 'Eyypaen cvykatdBeon eiye Anedel petd amd evnuépoon and
OAEG TIG £YKVEG YUVOUKEG.

Me tov 6po mposkhapyio opiotnke 1 avamtuén vréptaons (apTnploky mieon
>140/90 mm Hg petd v 20" gfdoudda kimone, kabd¢ kol mpwIeivovpiog
(=300mg/24mpeg N =1+ Touvia aviyvevong) pe Paon tovg opiopods tov National High
Blood Pressure Working Group (2000) (124). Erniong, wg IUGR opioctnke Bdpog
guppovov katw and v 5" EO yu v nhikio kdnong (125). To éufpvo avtd Oa
UTOPOVGOV VO YOPOKTNPIOTOOV Kot ¢ He Pépog pikpd yio v nikio kdnong (small
for gestational age, SGA). Ta veoyvd TV YOVAIK®OV TOV GUUTEPIANPONGOV GTHV
ouada egréyyov toSvopnbnkav og pe Pépog kaTAAANAO Yoo TV MAKio KOMong
(appropriate for gestational age, AGA), kaBd¢ to giyav Papog yévvnong peta&d g
5% ko 95™ E® yia tnv nAikia komong tovg (125).

Yrepnyoypapikdg €Aeyxog mpaypoatomombnke oe OAEG TIC YUVOUKEG KOTA
™m13n  efdopdda mepimov g KONong (edpog, 12-14). Ilpoypoppoticuévo
VIEPTYOYPAPTLOTA VIO Oviyvevom eUPpuik®dv avopoidv kot aloddynorn g
euPpuikng avénong &ywov peta&d 21M-24" ko 30™-33" gfdouddac kdmomng,
avtiotorya. Emiong, ocvuyvog vmepnyoypapikdc EAeyy0c TparyLaTomolOnke 6€ KUGELS
pe TPOoodeLTIKA emwdetvovpeva 1 oféo  KAvikd onpeio Kot GUUTTOUOTOL
npoekhapyiog, 1 pe deikteg Doppler evdewtikodg mibavd  eEeAiooduevng
npoekiapyioc. H vrepnyoypapwn dbyvomon tg IUGR PBociotke oe xotoypoaon
Blopetpik®dv TopapéTpov KATA T OIPKELN OLOOYIKMV LITEPNXOYPAPNUAT®V, OTW®S
crown-rump length, apeiBpeypatiky] SAUETPOG, TEPILETPOG KEPOUANG, TEPLPEPELN

KOWA4G Ko pniKog pnpaiov (126).
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5.3 Mé00dog mpocdlopiopod hPGH

H hPGH petprnke pe avocopadiopetpikn pébodo otepeds @dong (BIOCODE SA,
Liege, BéLy0). H pébodoc avt mpoc@épel vynAn €01kOTTa Y10 00 SpopPETIK
emtoéma ¢ hPGH. To mpoto povokiwvikd avii-hPGH avticopo cvvdéetor oe
COANVO TOAVGTLPEVIOV LLE TNV OPUOVT] TOL ELPICKETAL 6TO VIO eE€Taom delypa. Metd
amd TNV TPOTN ENOOOCT, okolovbel EEmlvpa kot M wPooONkn €vog SevTEPOL
povokAwvikov ovii-hPGH avticopatog ceonupocpuévov pe umodto-125. AkorovBel
OgVTEPT EMMOON KOl O GYNUOTIGHOG TOV CLUTAEYHOTOG oTepeds odong hPGH -
CECTUOCUEVO avTioopo. Xt ovvéyeln yivetor EEMAvpHO Yoo TV aQoipeon Tng
TEPIOOELNG TNG UM GLVOESEUEVNC TOGOTNTAG TOL aviio®potos. H padievepyog
TOGOTNTO TTOL TOPAUEVEL GTO COAVA gival dpesa avarloyn g tocotntog g hPGH
mov elvar mapovca oto detypa. H ovykévipwon oto detypo extipdror oe ng/ml. To
KatdTeEPO Opro aviyvevons etvar Arydtepo amd 0.1ng/ml (0 standard + 3SD). Ta
delypata aipatog GLAAEYOVTOL GE GOANVAPLA, EVO LETE TO OoY®PIGHO amd T epLOpd

apoos@aipio, to detypato opov drornpovvtat otovg -20°C péypt Ty eEE€Tacn Tovg.

5.4 XratioTiki] avaivon

Oleg o1 otatiotikés avahvoelg extehécOnkav pe ) yprion tov SPSS 13.0 yw

windows software package. To T-test ypnowomomdnke 7y TG OTATIOTIKEG

dokipacies Kot tipég tov P<0.05 Bempnbnkay oTaTioTikd OMHoVTIKES.
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5.5 Amoteréopora

H péon tyun g ovykévipwong te hPGH peta&d 16™-22" gfdopddag kdnong otov
0pO EYKVMOV YUVOUIK®OV OV Tapovsiocoy evoopntpla vroiewmodpevn avamtvuén (IUGR)
oxetillopevn pe mposkiopyio (opddo perémc) Mrav 13,16 ng/ml, Tyunq onuovtkd
vyniotepn (P<0,05) cuykpwvopevn pe ) péon tyun (4,39 ng/ml) oe €ykveg yovaikeg
HE UN EMMEMAEYUEVEG KVNOELS KOL YEVVIOT VEOYVAOV HE KOVOVIKO Papoc ya tnv
nAkio komong (AGA) (oudodoa eréyyov 1). 'Eykveg yuvaikeg pe evoopntpio
VTOAEWMOUEVT  avATTVEN  oyeTllOpevn pe  mpoekAapyio mapovciocav — emiong
vymAdtepec ovykevipaoelg te hPGH 610 apviakd vypd petac&o 16"-22" gfdoudadag
KONONG, OLYKPIVOUEVEG HE TO OVTIOTOU(O EMIMEON GLYKEVIPOOEMY TMOV EYKLOV
YOVOIK®V TOV EKOVOY OUVIOTOPaKkEVTNOT (Opada EAEYYOL 2) Kot YEVVIOOV VEOYVA LE
Bapog yévvmong wovorontikd yuo v nAikio komong (AGA) (2,49 ng/ml évavtt 0,82
ng/ml, P<0,05). Ot péoeg tpég kabadg Kot ot GAAEG GTATIOTIKEG TOPAUETPOL

napovstalovtar otov [ivaka 11 kar otov [Tivaka 12.
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IMivaxag 11: H péon tyun ko dAieg otatiotikég mapdpetpot s hPGH otov opd kot

OTO QUVIOKO VYPO TV eEeTalOpeEVmY ouddmv petald 16™-22" gfdoudadag konong. Ot

Tipég g hPGH ekppdlovtol oe ng/ml.

Kvnoeig pe IUGR Mn emmemdeypévec i Mn emmenmAeyUEVEG
oyetilopevn pe konoelg  pe  AGA | xofoerg pe AGA
mposKAoyio Bapog yévvnong Bapog yévvmong
(opdda perénc) (opdda eréyyov 1) (opdda eréyyov 2)
0pO¢ apviIoKod vypo 0poO¢ apvVaKo vypo
N (valid) 25 25 62 47
Mean 13.16 2.49 4.39 0.82
Std.  Error of
2.10 0.32 0.28 0.09
Mean
Median 8.60 2.20 4.70 0.70
Mode 8.00 0.60 6.20 0.20
Std. Deviation 10.52 1.60 2.23 0.67
Variance 110.83 2.56 5.01 0.45
Range 35.70 4.90 8.00 3.60
Minimum 1.10 0.40 0.20 0.10
Maximum 36.80 5.30 8.20 3.70
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Mivaxkag 12: Inuovtikn dwgopd petah dvo péowv tumv; (mean+SD). P<0.05

Bewpeitan otatiotikd onpoavtikd. Ot tipég g hPGH ekppdlovtot og ng/ml.

16-22 dvcoroyl-  Kvnoeig pe 2TOTIoTIKG
gpo. K€G KUNGELS IUGR ONUOVTIKO
ue AGA oyxeti{opevn t df Sig. (ZX) pe
Bapog TPoEKA O~ P<0.05
yévvnong yia
opog 4.3942.23  13.16£10.52 -6.27 86 .000 pH
0.82+0.67 2.49+1.60 -6.22 70 .000 pH
OUVIOKO
VYpo
16-18 £fo.
opog 4.3242.26 5.743.25 0.071 63 0.045
pH
opVIaKO 0.84+0.72 1.59+0.86 -3.149 51 0.003
, pH
VYpo
19-22 £fo.
opog 4.75+£2.2 22.65+8.68 6.663 20 .000
pH
OpVIOKO 0.74+0.43 3.65£1.6 4.988 17 .000
, pH
VYpo

AY: apviako vypd; XX: GTATIGTIKG CUAVTIKO.

Ov e€etalopeves opddeg vmodlopédnkav ce dVvo vmoopddes , “16m-18n
gfdopddo kot “19n-22" eBdoudda”, ko ocvykpiOnkav ot péoeg TWEG TOV
QLGLOAOYIKOV Kol TAHOAOYIK®V detypdTmV TV cuykevipmoewv g hPGH otov opd
Kot t0 opviakd vypd. Ot dgopés Tov PECOV TIHOV UETAED QUGLOAOYIKAOV Kot
TaBOAOYIKOV dEYUATMOV MTAV GTOTICTIKA oNUOVTIKEG 6€ OAeg TIC vtoopddes (ITivakag

12). Enuewdveton 01t peta&d g 16™ 18" efdouddag kdnong Swumiot®dnke oplokd
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ONUOVTIKY] OTOTIOTIKY Opopd, €vtoOTolg 1 O10popd oVTH TOPAUEVEL OTOOEKTH
epocov PBpioketal oto eninedo tov 0,05.

Ag SlomoT®ONKOV GTATIGTIKA ONUOVTIKEG O1POPEG LETAED TOV KUGEWV TOL
neplAapPdvovtol oy opddo HEAETNG Kl OTIG OUAOEG EAEYYXOVL OVOPOPIKA WE TO
TOPOKATO: NAKI0 uNTéPAG, aplOUdS TPONYOVUEVOV KUGEMV, NALKIO KUNONG KOTA T
AMym tov detypotog (aipatog 1 apviokov vypov) Kot eVOEIEELS OUVIOTAPAKEVTIONG

(ITivaxag 13).
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IMivaxag 13: Teprypaen g perétng Tov TANBVGHoL Tov pedetdtol (Opddo LEAETNG

Kot opdoeg eEAEyyov 1 ko 2).

Kvnoeig pe

EVOOUNTPLO VITOAEUTOLEVT|

AVATTLEN/TPOEKA ALY 0L

(n=25)
(opdda perénc)

Kvnoeig pe

@LGLOAOYIKS Bdpog

YEVVIIONG VEOYVAV

(n=62)
(opdda eréyyov 1)

Kvnoeig pe

PLGLOAOYIKOPGPOC

YEVVIONC VEOYVOV

(n=47)
(opdda eléyyov 2)

GLAAOYN BEIYUATOV OTIG

17-22 Opdg ko apviako vypo 0pog Apviaxo vypd
gBdouddeg KoMoNg
gfdopdoa Kdnong Katd
18.6£1.93 17.66 +1.42 17.64 +1.29
TN AMYN TOL dElYHOTOC
évoeién . .
OLLLVIOTTOPOKEVTIONG
nlikio unTépag 9 19 19
VITEPIYOYPOPIKOTL OEIKTES 6 10 10
Sroynuirxor deikreg 3 8 8
aAda oitia 7 10 10
efdoudda kbnong otov 34.36 £2.91 38.11 £2.29 38.04 £2.12

TOKETO (evpog: 27-38) (evpog: 31-42) (evpog: 32-41)
Bapoc yévvnong 1658.8 £533.5 3088.3 +449.7 3060.4 +425.5
(og ypayp.) (evpoc: 510-2370) (evpoc: 1700-3880) (evpoc: 1860-3840)

TPOTOG TOKETOV

KOATIKOG TOKETOG 11 (44%) 46 (74.2%) 34 (72.3%)
KouoapIKy Toun 14 (56%) 16 (25.8%) 13 (27.7%)
aplOpog TOKETOV
0 14 (56%) 32 (51.6%) 25 (53.2%)
) 7 (28%) 17 (27.4%) 12 (25.5%)
2 4 (16%) 13 (20.9%) 10 (21.2%)
Ut nAkio 26.9 £6.3 28.2 £6.8 27.7 £6.7

(evpog: 18-39)

(evpoc: 17-42)

(evpog: 17-40)

(*): m évdeign extédeong apviomapakévnong NTav 1 ida otig opddeg perétng 1 & 2. O 47

amo TG 62 KVNGES IOV GLUTEPIAOUPAvovTol 6TV opada eléyyov 1 gival ot idieg pe avTég

oTNV opada peAéTng 2.
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AlmotOONKoY CTOTIGTIKA CNUAVTIKEG OPOPES HETOED TNG OHAdOG HEAETNG KOt
KkdOe piog amd TIg opadeg EAEYYOL avVOQOPLKA L TNV NAKia KON oG Katd T yévvnon,
T0 PBapog yévvmong tov veoyévvntwv kot tov tpdémo toketov (Ilivaxag 13). As
SMIGTOONKOV GTOTIGTIKA CNUOVTIKEG O10POPEG HETAED TOV YUVOIK®MV Y10, Lo GEPAL
EMONUMOLOYIKDV, ONUOYPAPIKADV Kol COUOTOUETPIKAOV TOPUUETPOV,
CLUUTEPIAOUPOVOUEV®V: VYOVG UNTEPOS, PApovg pntépoc Katd v kdnom, deikt
péloc copatog (BMI, kg/m?) kat kdnvicpa (ta dedopéva avtd dev mapovoidlovat).

Yta oyfuota 8 Kot 9 mapovstdleTon 1 Katavoun Tov T®V ovykévipmong ¢ hPGH
oTovV 0pO KOlU TO apviakod vypd ota efetaldpeva detypoto omd KUNGELS 7OV
TOPOLGIOCOV EMUTAOKN UE TPOEKAOUYIN KOl EVOOUNTPLO VITOAEITOUEVT] avATTTVEY GE

TPOYWPNLEVO OEVTEPO TPIUNVO 1 GTO Tpito TPiunvo (opddo PHEAETNC).

Yyqpa 8: H xatovoun tov tudv cvykévipmong s hPGH og 25 delypata opoh mov
eetaoOnkav and yvvaikeg pe IUGR oyetildpevn pe mposkiopyio. Ot péoec tyég
+SD tov emmédwv g hPGH otov opd oe xufoelg mov oyetiCovrat pe mpoekiapyio
(opdoda perétng) kot oe un emmemieypeveg komoels pe AGA veoyévvnto (opdoo

perétng) emiong mapovosidlovrat.

serum hPGH (ng/ml)
N
o
L
o0
.
.

g & L°

15 16 17 18 19 20 21 22 23

gestational week
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Yympa 9: H katavoun tov tipadv cvuykévipowons e hPGH og 25 delypata apviakod
vypov mov eEetdotnkav and yvvaikeg pe IUGR oyetildpevn pe mpoekiapyio. Ot
péoec Tpéc £SD tov emmédwv g hPGH o610 apviokd vypd o€ Kunoel mov
oyetilovtar pe mpoekAapyio (opddo HEAETNG) KOL GE U EMIMENAEYUEVEG KUTOELS LE

AGA veoyévvnra (opdda perétng) emiong topovoidlovrot.

~ 6+
£
?Cn 5 B L 2 ‘
£ . .
5 4 T . *
a
c . .
Tz 3 *
=)
s 2 - 3 ; ¢
3 1. ¢ 1*
% s ° TS
0 T T T T T T T 1
15 16 17 18 19 20 21 22 23
gestational week

O ITivakag 14 mapovotalel avaivtikd dedopéva omd v idto opdoal.

IMivaxog 14: Kvnoeig mov euepavicav IUGR  oyetilopevn pe mpoekiopyio.
[Tapovsialovror ta emimedo g hPGH otov 0pd kot 6to apviakd vypd, n nlxio
KON OMG KATA TNV KAWVIKT KO DTEPNYOYPAPIKY| aviyvevon tng tpoekiapyiog pe IUGR

Ko 1 €kPaon e Kunong.
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nAwcio
hPGH niicio
KONoNG hPGH KAWVIKT u/S
opviIoKod Konong Bépog
# (efd) xotd opog dudryvoon aviyveoon
vypod (eBd) watd yévvnong
™m  Myn (ng/ml) TPOEKAQYIOG IUGR
(ng/ml) TOV TOKETO
delyparog
1 17 8.6 2.2 26 28 34 1670
2 20 19.2 3.9 25 27 32 1220
3 21 18.3 4.1 30 30 36 2130
4 16 8 2.1 29 32 37 2050
5 18 11.5 33 25 27 33 1420
6 22 36.8 52 27 29 35 1810
7 17 6.9 2 24 25 34 1450
8 16 4.1 1.2 27 28 35 1750
9 20 30.1 4.4 26 34 37 2280
10 18 10.4 2.3 28 33 38 2350
11 16 1.1 0.4 30 33 35 1650
12 17 3.5 0.7 26 26 32 1080
13 18 5.1 1.5 28 34 36 1960
14 17 8 2.4 23 25 29 650
15 19 20.8 4.6 24 24 27 510
16 19 18.7 2.3 25 30 35 1690
17 21 26.3 52 26 26 32 1200
18 22 28.9 0.6 32 35 38 2400
19 20 15.7 32 27 32 37 2080
20 17 2.6 1.3 25 29 32 1200
21 18 4 0.5 24 24 30 870
22 22 29.2 53 33 33 37 2050
23 17 1.4 0.6 30 32 36 1930
24 18 4.7 1.7 34 34 38 2370
25 19 52 1.4 27 30 34 1700
Mean 1658.8
18.6£1.9  13.16+£10.5 2.49=+1.6 27.244+2.9 29.6+3.4 34.36+2.9
+SD +533.5
510 -
range 16-22 1.1-36.8 0.5-53 24-34 24-34 27-38 5370
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Tiveton povepd 0Tl To PAPOG YEVVIOTG TV VEOYEVWIT®V NTOV HIKPOTEPO amd TV 5"
E® vy ™ ovykekpévn mikio ximong kotd tov toketd. Ot yvvaikeg mov
TOPOLGIOCAY LTV TNV EMTAOKT YEVVWN GOV VOPiTEPA, GLVHOM®E KATOTLY TPOKANTOV
TOKETOV M KOCOPIKNG TOUNG, COUPOVO e KAVIKEG Kol /1 VIEPNYOYPUPIKES EVOEIEELG
emdeivoong g vocov 1 guPpuikng vmo&lag N kot Tov dvo. H ocvyvotmta g
kocapkng topng Nrov vymin (IMivakoag 13). Xt0TI0TIKA ONUAVTIKY GLGYETION
Bpédnke ya tig Tinég e hPGH peta&d 16™-22" gfdopddac kdnong ya ta 25 (ebyn
0po¥ Kol apVIoKoD VYpoD 6TV opdda Yuvolkav mov toapovoiocav peténerta [TUGR
kot wpoekAapyio (r =0,823, Sig. =0,001, onpavtikd oto eminedo tov 0,01, Beticn
ovoyétion). Avdioyn ocvoyétion O¢ dwmictddnke oto {evyn 0pod Kol OUVIOKOD
VYPOL oT1g 47 Un EMTETAEYUEVES KVTOELS, OOV OElyOTO KOt amrd To 0VO VAIKE NToV
dwbéoa. O IMivakag 15 kot to Zynua 10 mopovcidlovv Tig HeTaPoAEg OTIG HECES
Tipég (£SD) g hPGH yia v mepiodo towv 7 efdopddwv (16 pe 22 gfdopddeg
KOnong), katd v onoia ta enineda s hPGH petprinkav otov 0pod kat 6To apvioko

VYPO oT1G eEeTALOUEVES OLADES.
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IMivokag 15: Méoec tyuéc g hPGH +£SD otov 0pd kot 670 apuvioko vypo petold 161

Ko 22" efdopddo kimong oe kufoelg pe IUGR oyetilopevn pe mposkhopyio kot o€

QUOIOAOYIKEG U emimenmAeypéves Kunoel. N= apfudg tov mepumtocemv. (¥) un

KatopeTpnuévn Tiun 1 amovoia detyparog ; ywég hPGH og ng/ml.

gfoopdda kmong
KUNGELG 16 17 18 19 20 21 22
oK 2.68+2.38 4.7£2.17 4.63+2.04 2.57+1.08 6.53+1.62 5.85+0.7 1.50+*
(0pde) (N=9) (N=28) (N=14) (N=3) (N=3) (N=4) (N=1)
dK 0.7+0.7 0.93+0.8 0.73+£0.58  1.1+0.57 0.63+0.38 0.6+0.4 *
(AY) (N=5) (N=23) (N=11) (N=2) (N=3) (N=3) (N=0)
IUGR 4.443.46 5.1743.05  7.14+3.52 14.9+8.47 21.67+£7.51  22.34£5.66 31.63+4.48
(opdc) (N=3) (N=6) (N=5) (N=3) (N=3) (N=2) (N=3)
IUGR 1.23+0.85 1.53£0.78  1.86+1.03  2.77+1.65 3.83+0.6 4.65+0.78 3.7+2.69
(AY) (N=3) (N=6) (N=5) (N=3) (N=3) (N=2) (N=3)

DOK=pvoloroywkég wvnoels. AY=ouviakd vypd. IUGR=kvicelg pe evOOuNTpleL VITOAEUTOUEVT

avamTuén oxetilouevn pe Tpoekiapyio.

Yyqpa 10: Méogg tipég +£SD g hPGH otov 0pd kot 610 apviakd vypd HETAED TG

16" xor 22" efdopddoac kimong tov efetalOpevev Kuncewv; [ opdg TV

(QUOIOAOYIKMOV KLUNCEWMV; B AUVIOKO VYPO TOV QUOIOAOYIKOV KLUNCEWV; A 0pog

koncewv pe IUGR oyetilopevn pe mposkhapyio; ¢ apviokd vypd komoewv pe IUGR

oyxetilopevn pe mposkropyio. tipég hPGH oe ng/ml.
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m eanxSD

16 17 18 19 20 21 22

week

5.6 Xvlqmon

H epppouikn avantoén eaptaton kupimg omd tig puOoTiKég AAANAETIOPACELS TG
EUPPLO-UNTPOTAAKOVVTIOKNG HOVAONG HE OTOY0 TNV TPOGPOPE  OpenTIKOV
GLOTATIKOV 6TO £UPPLO TOGO KOTAE TN S1UPKEL OGO Kol LETE TO OEVTEPO TPIUNVO TNG
konong. Emopévemg, kdbe miakovvtiokn dvciettovpyio Bo pmopovce va emnpedcet
v euPpvuikn avamtoén. Ta enineda ¢ hPGH domotdvovtol ehattopuévo Katd Ty
EVOOUNTPLO. LTOAEMOUEVN avamTtuén mov oyetiletal pe TAOKOVVTIOKY OVETOPKELN,
OT®OC QoiveTol 0 KAWIKA amodedetypévee mepimtmoel  mposkiapyiog (36,40).
EmnpocBétwg, xpopocopkés avadlataEels oTov TAUKOVVTIOKO 10TO OVOPEPETOL TMG
EMOPOVYV OTNV TAPAY®YN OPHOVOV Héod Omd  adlELVKPIVIOTOVS TOAMVIPOLOVG
UNYaviopovs , YEYOVOg Tov 0dnyel o€ PETAPOAEC TOV CLYKEVIPOOEWDYV OPUOVAOV GTO

unTpikd opd, O6mwg g avOpamivng yoplovikng yovaootpomivng (hCG), g o-
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euPpuikng mpowteivng (o-fetoprotein) kabmg kot GAL®V OPUOVOV TAOKOVVTIOKNG
npoérevong (106, 127).

2KOTO NG TOPOLGOS UEAETNG OMOTEAECE 1 OlEPELVNON NG OYEONG TOV
emmédwv ¢ hPGH kotd 10 péco tpipmvo tng ximong ¢ TPOg TNV TopovGio
EVOOUNTPLOG VITOAETOUEVNG OVATTTUENG oYeTILOMEVNG e TTpoEK Yo KOTE TO TEPOG
TOV OEVLTEPOV 1 KOTA TO TPito Tpiunvo g Konong. Iapd 10 oxetikd pikpd apBpd
TV £EeTOlOUEVOV OEYHATOV KOl TNV OVICOTIUN KOTOVOUN TOLG GE GYEOT ME TIG
ePoopadeg KONONG, SOMOTOGAUE ONUAVTIKE avEnuéveg ovykevipwoels g hPGH
GTOV 0pO KOl OTO OUVIOKO VYPO TOV €YKOMOV YUVOIKOV TOL TOPOVGIOGOV
mpoekhapyio kol yévvnoav pkpd yio v nikio komong veoyvd. Ta svpripota g
TaPoVOOC UHEAETNG  VTOJEIKVOOLY TNV  OVAYKN TEPAUTEP®  OlEPEHVNONG KOt
a&loloynong tov petaPordv tov emmédnv g hPGH oto pntpikd opd petac&o 16-
22" gfdopuddog kdnong pe andTepo oTOY0 Ol UETOBOAEC aLTEG SLVNTIKG V.
AMOTEAEGOVV TTPOYVMOCTIKO OEIKTN YloL TNV EVOOUNTPLO VITOAEMOUEVT avOTTTUEN TTOV
oyetiCeton pe mpoekiapyio. Xvunepthdfape petpnoes e ovykévipoong g hPGH
GTO OUVIOKO VYPO LE GKOTO VO, SOMIGTMOGOLVLE KATH TG0 1 aloddynon avt pumopel
VO TPOCOEPEL TPOGHETES O10YVMOOTIKEG TANPOPOPie. LTNPLOUEVOL GTO ATOTEAEGLATO
™¢ perétng dwmotmdcope avénon tov emmédwv g hPGH oto apviakd vypd katd
M OdpKeEW TOV WHEGOL TPIUNVOL, GE KLNGEWS TOV EMIMAEKOVTOL WE EVOOUNTPLOL
VROAEOUEVT] avamTuEn oyeTilOuevn pe mposkhapyio. Tvykekpiuévo, ueta&d 16™-
18" gBSouddog g kOmong, N avénon tov emmédwv TG Opudvng  OTIg
pocPePAnNUEVES KUNOELS Elval TTLO EKGECTLLAGUEVT] GTO OUVIOKO VYPO GE GYECT LLE TO
unTpikd opd. Oo mpémer PéPora vo onpedoovUe OTL dLVATOTNTA MG TETOLG

a&lohdynomg vrdpyel HOVO OTIS TEPMTMGELS eKeveg pe SaBEoIo apviako vypo,
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Om®G Y. TOPASELYLO. GE KVNGES OV £)El YiVEL OUVIOTOPOKEVTNOT Yo EUPPLIKO
KapvoTLTTO N P AAAEG eVOEIEELC.

Ot mapdyovteg mov gvBovvovtan yio v adénon tov emmédov s hPGH otov opd
KOl TO apvioko vypo dgv givan TANP®G katovontol. Oa propovce vo vrotedel g M
avénuévn ékkpron g hPGH avtimpocwnevel o mpoomdbeio tov mAakobvio va
aVTIPPOTNGEL TNV apyxOuevn euPpuikny vmoAewouevny avantuén. To tehevtaio
amotelel TeEMkd emakdAovfo oty TAEOYMPio TOV EMTENAEYUEVOV e TPOEKAOLY 0L
KuNoewv. Xe mpokAwikd AavOdvovia otdole mpoekAapyiog, ot mpooPefAnuéveg
KUNGELS €VOEXeTOL Vo, ovvodevovtal oamd vrépuetpn mopaymy ] hPGH, ocav
AVTICTOOOTIKY avTiopaoT 6TV EUPPLIKT vITOAETOUEV avATTLEN dtaL TG S1€yepoNng
TOV VTOO0XEMV NG TAMKOLVTIOKNG avéntikng opuovng. H hPGH evepyel cav
EKALTIKOG O1EYEPTNG TOL TAAKOLVTIKOV 16TV (56,59). Ot dpdoeig avtég paivetar va
aoKoOVTOL LEGM OGS ALTOKPIVOLG Kot TapaKptvovs 000V, kabmg 1 hPGH éxet otevn
ovyyévela e vodoyeic emaveiog g cvykitotpoofractng (59). H oppdévn avty
OTN OULVEYEWL, EMTPENEL GTOV TAAKOOVTA Vo Owbécel meplocoTepa  Bpemtikd
OLGTATIKG GTO OvVATTLGCOUEVO EUPpLO Ol TG OEyepong g ovvBeong tov IGF-1
01OV TAOKOLVTIOKO 16T0 Kot ot untpikd nroatokvttapa. O IGF-1 yapaxtmpileton
amd GOUATOYOVES, MTOYOVES Kot UETABOAKES WO10TNTEG TOGO GTN UNTPIKT, OGO Kol
otV guPpuikn Kvkrlogopia, yeyovog mov emdpd oty eufpuikn avénon (90,128). O
Sheikh kot ot cvv. avaEépovy OTL TAOKOVVTES TEAEWOUNVOV KUTGEDV LE EVOOUNTPLOL
VIoOAEOUEVT avAaTTLEN TTapovctalovy avénuévn Ekppaon mRNA tov IGF-1 kot g
hPGH, ovykputikd pe @uostoroyikovg mhakovvteg. H avEnuévn avt) petaypogikn
dpaoctnpomta amoterel mBavA omdvinoTn GTNV LIOAEWOUEVN EUPPLIKT avamTLEN
(100). H Betun enidpaom wotdéco tov avénuévev emmédov g hPGH otapotdet

ocuvnBog petd ™ 22"-24" fdoudda kdnong kot o £uPpuvo apyilel vo Tapovclalet
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Swrapayés oavénong (129). H avamdepevktn e&éMEn g voocov odnyel oe
TAOKOVVTIOKY] avETApKeLD 1 omoia mlava mpokalel avemapkn mapaywyn g hPGH,
OV ME TN oepd G emiteivel v gvdounTplo voiewopevn avdmtuén. [ToAlol
ovyypageig £xovv avapepOel ota yaunAd eminedo g hPGH oe xunoelg pe khvikd
EKONAOUEVT] EVOOUNTPLOL VTOAEMOUEVT] OvATTTUEN KOV TpoeKAapyio, Kotd To
dgvtepPo NIGL TG Koo (33,36,40,46).

Yrépyet onuavtikn cvuoyétion g avénong g miakovvtiokng GH kot g
avénong tov IGF-1 oe @uololoyikég Kvnoelg, mopd 1o OTL 1) GLGYETION OLTY
napotnpeitarl amod Tig 18 gfdopddeg Kinong Kot HeTd, Pe T LEYOADTEPT CLGYETION VO
Bpioketar peta&d 28M-32" gfdopadac kdnong (47) Meréteg éyovv deifel 1L vdpyet
Betkn oyxéom TV petaforodv tov emmédwv ™ hPGH kot tov IGF-1, witepa katd
™ S1dpKELN TOV TPITOL TPYNVOL TNG KOMOMG, LE TNV TavTnTa eUPpuikng avénong, to
Bapog yévvnong, T didpkela TG KOMoNG Kot omokAEoTIKE dcov agopd tov IGF-1, to
Bapog tov miokovvro kotd T yévvnon (90). Ta mopomdve epumvevovy TNV
kaBvotépnon advénong tov euPpvov ce KLNGELS P VTOAEWOUEVT EUPPLIKT avATTLEN
pe mpoekAapyio, kabadg katd to devtepo Tpipunvo ta enineda 100 g hPGH, 660 kot
tov IGF-1, PBplokoviar chottopévo (33,46). Tevikdtepa, m mheoynoio TtV
TEPUTTOCEMV  EVOOUNTPLOG  VTOAEWMOUEVNG  avanTuéng — oyxeddv 10 75% —
OVOTTTUGGETOL KOTO TO 0gVTEPO UIod NG KOnomg, tote mov o IGF-1 dwdpapariler
onuavtikd poro ot pvduon g epPpukng avamtuéng (100,129).

[Tepiocotepec peAéTeg amotovvVIOL pHe OKOTMO TOV TPOGOOPIGUO TV
petaporov tov emmédmwv g hPGH xkoatd to devtepo tpiunvo, ce kvnoelg mov
EMITAEKOVTOL [UE EVOOUNTPLO VITOAETOUEVT avATTTVLEY Kot TpogkAapyia. Edukotepa, 1
épevva Ba mpémetl va eoTi0oTEl GTOV EMAKPLPY] TPOGOOPIGUO TOV KPLTIKOD YPOVIKOD

onueiov xotd 1o omoio m ékkpion ™ hPGH and tov mhakovvta apyiler vo
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ehattdvetol. Oa pumopovcape vo vrobécovpe 0Tl To onNUeio aVTO AVTIGTOLKEL GTO
APOVO EUOAVIONG TOV KAMVIKGOV ekdnAdoewv tng vocov. Emmpocbeta, Oa nrov
evolapépovca 1 Otepedvnon Tov gVpovg TV emmédmv tov IGF-1 mapdAinia pe
petaforéc oy mapaywyn g hPGH, katd t dwdpkela petdfoaong me vocov amod
AavOdvov mpokAvikd otédlo o KAMviKG ekOnAovuevn mpoekiapyio. IIpoomtikég
peAéteg peyding kipokag 0o fondnocovv oty agloddynon tov evpnudtov poc. H
emPefainon TOV CLUTEPACUATOV AVTAOV £IvVOL CNUAVTIKY, MOTE VO VITOCTNPLYXTEL M
duvatotnta afonmoong tov emmédov g hPGH peta&d 16™-22" gBdopddac
KONONG, GOV JAYVOOTIKOD TPOYVMOCTIKOL JEIKTN KLUNOCE®V oLENUEVOD KIVOUVOL Yol

aVATTLEN EVOOUNTPLOG VITOAEWTOUEVNG OVATTTUENG e TPOEKAOLY L.
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KE®AAAIO 6°

YYMIIEPAXMATA

H epPpuikn avantoén amoterel o dvvapikd eEeMocdpevn dadikacio, ot
puOuon g omoiag cvppetéyovv moArol mapdyoviec. O mhakovvtag dadpapotilet
ONUOVTIKO pOAO GE QTN TN J1IKAGIO TOGO MG KTOTOCH) OVTAUAAAYNG TNG OPENTIKNG
VANG 660 Kol G PLOAOYIKO OpYOvVO eKTELEOTC GUVOET®V EVOOKPIVIKOV Agttovpyltwv. H
avOpomelo. mhakovvtiokn ovEnTiky opuovn (human Placental Growth Hormone,
hPGH) amoteAel mpoiov tov GH-V yovidiov mov avakoidednke Kot pelethOnke ta
terevtaio 20 ypovia. H Aettovpyia Kot dpdion g oproving autrg omotelel E0PETIKO
TopadElyo tov  Kuvplapyov poilov mov dwdpopotiCer n tpoeoPrdotn oty
TPOGOPUOYT] TOV UNTPIKOV UETAPOAGHOV 6TV KUNoT. Me Vv mopovca 0100KTOPIKN
dwatpPn depevvindnke n oxéong g hPGH pe mabBoroyucéc kataotdoelg g Kunong
Kol €101KOTEPA TO GVVOpoUo Down kol TV VTOAEWTOUEVT) EVOOUNTPLL OVATTLEN TTOL
oyetileTon pe TpoekAapyia.

H hPGH odev aviyveveton oty guPpuikn KukAo@opiot Kol 0uTO QOIVOUEVIKA
VTOOEIKVOEL TNV  amovcio  dueong emidpacng oty  avdmtuén tov  gufpodov.
Awmotddnke OpOC o TPOodeLTIKA avEavouevo aplBpd HEAETOV Ta. TEAELTOLN
wpovia 01t 1 hPGH «xatéyelt évov Kaboptotikd «poro-KAEWi» otn pvdon twv
OLYKEVTIPOOEWV Kol TG Opdong tov Insulin Growth Factor-1 (IGF-1), ot
OLOTAOKOVVTIOKT UETOPOPA YALKOLNG, OTN OOpOTOincn Kot Agttovpyio TG
GLYKVLTIOTPOPOPAAOTNG HEG® €VOC OTOKPIVIKOV 1/KOL TOPAKPIVIKOD UNYAVIoUOD,
OT®C VIOOEIKVVETOL amd TV Tapovsia £W0k®V hPGH vrodoyéwv otov mhakovvta. H
hPGH pvBuiler v moapoyr Opentik®v ocvotatikdv oto £uppvo o HEG® TOL

TAOKOUVTO, KOl Opa OEYEPTIKA GTOV TAOKOVLVTIONKO 10TO. ZUVET®MG 1| OpUOV) ovTn
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OCLUUETEYEL 0T pOBoN TG euPpuikng avdmtuéng, kot €xel Ppedel vo oyetileton
BeTcd pe 1o Papog Tov epPpHov KabdS kat To Pépog YEvvmong tov veoyvoo.

Ot YpOUOCOUATIKEG OVOUOAEG OTOV TAOKOLVIIOKO 10TO UTOPOLV Vo
EMOPACOVY GTNV TOPAYDYT OPUOVAOV OO TOV TAAKOVVIO HE TOIKIAOVLS KOl cLYVA
aOlEVKPIVIGTOVG  UNYOVIGUOVS, £€YOVTOG OOV  OMOTEAECUO TN  HETABOA  T®V
GLYKEVIPDCEWDY GTO UNTPIKO 0pO OPUOVOV TAAKOLVTIOKNG TPOEAEVONG. XTO TPHOTO
oKEAOG NG Tapovoag dutpPng depevviOnke N oxéon tov emmédwv g hPGH pe
Vv mapovsio. euPpvwv mov mapovoidlovv cvvopopo Down. Awmictodnke 611 M
opuoOVN aTH TAPOLGIALEL AVENUEVES GUYKEVIPADGCEL; GTOV 0pO TWV KVLNGEMV TOV
emmAékovtot pe ovvopopo Down, ot didpkela Tov B’ tpyunvov. [MiBoava n avénuévn
QLT TOPAY®YN VO 0QEIAETOL GE [t TPOOSTAOELD TOV TAAKOVVTO VO, OVTIPPOTGEL TOV
EVOOYEVI TMEPLOPIGUO NG EUPPLIKNG avATTVENG, £va 0TOOEPD YOPAKTNPLOTIKO GTNV
TAgoyMeio TOV EUPPLOV LE YPOUOCOUOTIKEG OVOUAALES Kot Wlaitepa pe cHVOPOLO
Down. Ot Pokoyikés avtég Oepyocieg ovpPdAlovv oty TPOCEOPH GTO
AVOTTUGOOUEVO  EUPPLO  TEPIGGOTEPMY OPEMTIKOV CLOTATIKAOV, TBovE pE TNV
emayoy ] ¢ ovvleong tov IGF-I otov mlakouviiokd 16T0 Ko ©TOL UNTPIKA
nrotokvtTapa. Ot Betikég avtéc emmntocelg v ovénuévev emmnedwv g hPGH dgv
elval evtovTolg emOpKeiG GTO VO AmOTPEYOLV TNV JTOPOYN TNG AVATTVENG TOV
euppoov pe ovvopopo Down. H cvoyétion tov avénpévov emmédov g hPGH pe
Kunoelg 6mov 10 £uPpvo mapovoidler ovvopopo Down, pmopet vo agromomBel
TEPOLTEP® GTOV TPOYEVVNTIKO EAEYYO YO TNV OVOYVOPIOT TOV KUNGEOV LE LYNAO
kivduvo yia v avevmiogdio avt. Meyalbtepeg Kot TUYAOTOMUEVEG LEAETEG TTPETEL
vo vAomomBovv yia va emPePfaidcovy v a&io Tov Tpocdiopicpod g hPGH oto B’
piunvo ¢ kumong Kot va otnpiEovv T B€om Ot 0 deikng avtdg pmopel vo

ocuumepAneBel oTic dokipacieg screening EAEYYOL TOV LOLELTIKOV TANBVGLLOV.
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2mv mapovoo Swtpn depguvinke emiong M oxéon TV emMmESOV NG
hPGH o610 6e0tep0 Tpipmvo g KONONG HE TNV EKONAMOT] - GE PETAYEVESTEPO GTAILO
- EVOOUNTPLOG  LWOAEWOUEVNC  avamTuEng  oxetllOuevng He  mpoekhopyia.
Awmotodnkav onpoavtikd avénuéves ovykevipwoels g hPGH otov opd kot oto
QUVIOKO VYPO TOV EYKLMV YOVOIK®V TOV TOPOLGINCOV TPOEKAUYin Kot YEVVNGoV
pikpd v v mAikio kdnong veoyvd. Xe TPOKAVIKA AavOdvovia  oTddlo
TPOEKAOUYING, VTEG Ol KUNGELG EVOEXETAL VAL GLVOJEVLOVTOL OO AVENUEVT TAPOYWYN
hPGH, cav avtiotafpuotiky avtidpaon otnv euppuiky] VIOAEOUEVT] AVATTUEN HECH
mg S€yepong twv vrodoyéwv g hPGH. Emupémetor étol otov mlokovvta vo
owbécel mePLoGOTEPO OPENTIKA GLOTOTIKG OTO OVOTTLGGOUEVO EUPpLOo S NG
o€yepong g ovvBeong tov IGF-1. O mapdyovrog avtdg yoapaxtmpiletar amd
COUOTOYOVES, MTOYOVEG KOt LETOPOAIKES 1O10TNTEG TOGO GTI| UNTPIKT, OGO KOl GTNV
euPpuikn KvkAoeopia, yeyovdg mov emdpd omnv guPpvikn avdmtvoén. H Betkn
enidpacn motdco TV avénuévov emmédov e hPGH otopatdet mbova petd tn 22"-
24" gBdopdda kimong kat o Eufpvo apyilel va Topovctdlel dratopayss COUATIKAG
avantuéng. H avamopeuktn e£EMEN TS VOGOV 00MYel GE TAAKOLVTIOKT] OVETAPKELD 1|
omoia mlava mpokalel averapkn mapaywyn e hPGH, mov pe t oepd g emtetvet
v gvdountpla vorewmopevn ovamtuén. TloAlol cvyypaesic £xovv avapepbel ota
xopnAd emineda g hPGH og wxvnoeig pe xhvikd exdnropévn  evoountpo
VROAEWMOUEVT aVATTVEN KON TposkAapyic, Katd To Tpito TPiumvo NS KLNONC.
[Teportépow pHEAETEC AmOITOVVTOL PE GKOTO TOV TPOGOIOPICUO TMV UETAROADV TOV
emmedov ¢ hPGH otig xunoelg oavtég mov emmAékovion pe  evoountpo
vroiemopevn avantuén kot mposkiopyic. Ewdwotepo, m €peguva Ba mpémer va
€0TIOOTEL GTOV EMOKPIPT TPOGOOPIGUE TOV KPLTIKOV XPOVIKOL onpeiov Katd to onoio

n éxkpon g hPGH and tov mhaxodvta apyiler va erattdvetar. Oa pumopovce vo
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vrootnpydel OTL T0 oNUEIO0 OVTO OVTIOTOLEL GTO XPOVO EUPAVIONG TOV KAVIKOV
ekdnAdoewv g vocov. Emmpdcbeta, Bo Ntav evdlopépovca n diepedvnon tov
ebpovg TV emmédwv Tov IGF-1 mapdAinia pe petaforéc oty mapaymyn g hPGH,
Katd TN odpkelo petdfoong e vocsov amd AovOdvov TPoKAVIKO 6Tado 68 KAMVIKA
exdnAovpevn mpoekAapyio. MeyoadOTepeg TPOOTTIKEG KOl TUYOMOTOUNUEVES UEAETES
Ba Ppondncovv oty a&loAdynon oy KAVIK) TPAEN TOV EVPNUATOV TNG TOPOVOTG
perétng. Mo tétown emPePaimon Oa eivor onuovtikny kot Bo emrpéyel TNV
a&lomoinon tov Tpocdiopiopod Tav enmédwv g hPGH peta&y 16"-22" gfdopddog
KONONG, OOV TPOYVAOOCTIKOD M/KOL OlyVOOTIKOD YloL TNV  OVIXVELST] KLNCEWMV
ALENUEVOL  KIVOUVOL Ylo OVATTTUEN  EVOOUNTPLOG VTOAEMOUEVNG OVATTLUENG Kot

TpoEKAOLYIOGC.
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ABSTRACT

Objective: to evaluate the relationship between maternal serum levels of human
Placental Growth Hormone (hPGH) with the fetal Down syndrome at gestational
midtrimester.

Methods: We analyzed samples of serum retrospectively from 21 women with Down
syndrome pregnancies detected at gestational midtrimester. The samples were
obtained at 16-23 weeks’ gestation during amniocentesis for fetal karyotyping. 62
serum samples were used as controls, which were obtained at 16-23 weeks’ gestation
from women with singleton, uncomplicated pregnancies, who gave birth to healthy
neonates with appropriate for gestational age birth weight. hPGH levels were
measured by a solid phase immunoradiometric assay using two different epitopes.
Results: The median hPGH values in the serum of the Down syndrome-affected
pregnancies were significantly higher (P<0.05) than those of the normal pregnancies
at 16-23 weeks’ gestation: median (5™ to 95™ percentiles) value in the serum was 9.4
(1.49-39.03) ng/ml vs. 4.7 (0.53-7.88) ng/ml.

Conclusion: hPGH levels in maternal serum were found to be higher at 16-23 weeks’
gestation in pregnancies affected by fetal Down syndrome. Further investigation is
needed to examine if maternal serum hPGH could be used as an additional marker in

prenatal screening of Down syndrome at gestational midtrimester.

Key words: human Placental Growth Hormone; Down syndrome; trisomy 21;

prenatal screening.
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INTRODUCTION

Down syndrome is the most common nonlethal trisomy, and is found in
approximately 1 in 600 live births. Screening protocols to identify women at increased risk of
bearing a fetus with Down syndrome are based on maternal age, ultrasound findings [1], or
biochemical markers [2,3]. The most commonly used maternal serum markers at second
trimester, alpha-fetoprotein, hCG, unconjugated estriol, and occasionally inhibin A, only
allow detection 68-75% of pregnancies complicated by fetal Down syndrome, with a 5%
false positive rate [2,3]. Some of these markers, such as hCG and inhibin A are of placental

origin. New markers with greater detection capability are needed.

During pregnancy, the human placenta synthesizes human placental growth hormone
(hPGH), differing in only 13 amino acids from pituitary growth hormone [4]. This hormone
is the product of GH-V gene [5], a member of the growth hormone gene-family, which is
located on the long arm of the chromosome 17 [6]. hPGH is produced and secreted by the
syncytiotrophoblast [7,8], and during pregnancy progressively replaces pituitary GH in
maternal serum [9]. Its concentrations increase in maternal serum throughout pregnancy from
5-7 weeks’ gestation until term [10,11].

hPGH is not detectable in the fetal circulation [9], but it is believed to have an impact
on the physiological adjustment of the maternal organism to gestation as well as on fetal
growth [12,13]. hPGH appears to regulate the maternal levels of IGF-1, which is an important
determinant of glucose and amino acids transport to the fetus [14]. The presence of hPGH
receptors in extravillous trophoblast suggests that the physiological role of this hormone also
includes a direct influence upon placental development and function via an autocrine and/or
paracrine mechanism [15].

In some pathological situations, the hPGH secretion is impaired. High serum levels of
the hormone are detected in pregnancies affected by chromosomal aberrations [16,17], and
organ malformations such as neural tube defects [16]. Furthermore, maternal serum
concentration of hPGH and other growth-related factors are altered in pregnancies
accompanied by fetal intrauterine growth retardation (IUGR) [18-20].

In this study, we retrospectively analyzed maternal serum levels of hPGH during the
gestational midtrimester of pregnancies affected by Down syndrome, with the aim to
evaluate the relationship with the presence of this syndrome, and to investigate a possible

predictive value that such a marker may have for prenatal diagnosis.
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METHODS

Study Design
We analyzed samples of serum retrospectively from 21 pregnant women with fetal Down
syndrome detected at gestational midtrimester (study group). The samples had been obtained
at 16-23 weeks’ gestation when an amniocentesis had been performed for fetal karyotype
detection, under a variety of indications. All the affected pregnancies were subsequently
terminated after a parents’ decision. As control we used 62 serum samples obtained at 16-23
weeks’ gestation from women with singleton, uncomplicated pregnancies, who gave birth to
healthy neonates with an appropriate for gestational age (AGA) birth weight (control group).
Information regarding mother’s diseases, age, smoking, parity, parturition, childbirth
history, and other epidemiological and somatometric data were obtained from medical
records during the course of pregnancy, and after birth. The samples used in the study were
collected between 1996-2005. Informed consent had been taken from all the pregnant
women. The Institutional Review Board of the University Hospital of Heraklion approved
the study. Until thawed for analysis (within 4-8 weeks), all samples had been stored at —20°C,
at the serum bank of the Department of Obstetrics and Gynecology, University Hospital of

Heraklion, Greece.

Assays

hPGH was measured in a solid phase immunoradiometric assay (BIOCODE SA, Liege,
Belgium), by the use of two different epitopes on native hPGH. A first monoclonal anti-
hPGH antibody bound to a polystyrene tube captures the hPGH in the sample. The first
incubation is followed by the addition of a second '*I-labelled monoclonal anti-hPGH. A
second incubation and the formation of the solid-phase-hPGH-labelled monoclonal antibody
sandwich followed. The radioactivity remaining in the tube was directly proportional to the
amount of hPGH present in the sample, expressed in ng/ml. The limit of detection was less

than 0.1 ng/ml, defined as zero standard +3 SD.
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Statistical analysis

All statistical analyses were performed with SPSS 14.0 for Windows software package.
Comparison of serum levels of hPGH in the examined groups was performed by use of the

Mann-Whitney U test. A P value <0.05 was considered statistically significant.

RESULTS

We measured hPGH levels in second trimester maternal serum from normal pregnancies and
pregnancies complicated by fetal Down syndrome to determine if hPGH concentrations are
significantly different in Down syndrome-affected pregnancies. Our results show that the
maternal serum levels of hPGH were significantly elevated in pregnancies affected by Down
syndrome compared with controls. The median value of the hPGH concentration at 16-23
weeks’ gestation in the serum of pregnant women presented fetal Down syndrome (study
group) was 9.4 ng/ml that was significantly higher (P<0.05) compared to the median value
(4.7 ng/ml) in those pregnant women with uncomplicated pregnancies, and healthy AGA
neonates (control group). The examined groups were subdivided in two subgroups, “16-18
weeks” and “19-23 weeks”, and the median values of normal and pathological samples of
hPGH serum concentration were also compared. The differences of median values between
normal and pathological samples were found to be statistically significant in all subgroups. It
is noted, however, that the statistical significance for the comparison at 19-23 weeks’
gestation is statistically much stronger compared to 16-18 weeks’ gestation. The median
values as well as other statistical parameters are shown in Table 1.

There were no statistically significant differences between the pregnancies included
in the study-group and the control-group as regards to the following: maternal age,
parturition, and gestational weeks of blood sampling (Table 2). There were no statistically
significant differences between the women for a variety of epidemiological, demographic and
somatometric parameters, including maternal height, maternal pre-pregnancy weight, BMI
(Kg/m?), and smoking (data not shown). No freezer storage effects were indicated, as no
statistically significant correlation between length of freezer storage and level of hPGH was
found, by means of Spearman's correlation coefficients, in both groups of controls (r=0.31,

P=0.294) and cases (r =-0.18, P=0.451). Table 3 displays analytical data from the
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pregnancies affected by Down syndrome (study group). Table 4 and Figure 1 depict the
hPGH median values for the period of 8 weeks (16 to 23 weeks’ gestation) that available

measurements of hPGH concentration in the serum of the examined groups exist.

DISCUSSION

Chromosomal abnormalities in placental tissue may affect its hormonal production by
unclear diverse mechanisms, leading to altered concentrations of maternal serum hCG, a-
fetoprotein, pregnancy associated plasma protein-A (PAPP-A), and other placental originated
hormones [2,3,16,17]. The present study was carried out to investigate the relationship of
hPGH levels with the presence of fetuses affected by Down syndrome. We found
significantly elevated concentrations of this hormone in the serum of pregnancies affected by
such an aneuploidy at gestational midtrimester.

The factors accounting for the elevated serum levels of hPGH are not clearly
understood. hPGH is involved in the regulation of fetal growth, and has been found to
positively correlated to fetal and birth weight [10-13]. This hormone may regulate the supply
of nutrients across the placenta to the fetus, and acts as a proliferative and secretory
stimulator in placental tissue [12]. The presence of GH receptors in the placenta suggests a
direct influence of hPGH on placental function through an autocrine or paracrine mechanism
[15,21]. hPGH is involved in placental glucose transfer via a positive regulation on GLUT],
a glucose transporter protein in the placenta [22]. In addition, hPGH may contribute to the
insulin resistance [23], a necessary mechanism of pregnancy to meet fetal growth demands. It
could be hypothesized that the enhanced hPGH production may be due to an attempt of the
placenta to counteract the incipient fetal growth restriction, a constant finding in the majority
of Down syndrome affected pregnancies [24,25]. This compensatory reaction to the fetal
growth retardation allows the placenta to secrete higher levels of this hormone by stimulating
the placental growth hormone receptors, and the IGF-I synthesis in placental tissue and
maternal hepatocytes [16]. IGF-I possesses somatogenic, mitogenic, and metabolic activities
in both the maternal and the fetal circulation, which influence fetal growth [11,14]. Maternal
IGF-I levels positively correlates with hPGH levels, in normal pregnancies and in
pregnancies with foetoplacental disorders [12,13,18,19,26]. Increased transcription of IGF-I
and hPGH mRNA has been shown in IUGR term placentae, in response to growth restriction

of the fetus [27]. The elevated IGF-I level has been proposed as an explanation for the
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reduced maternal serum IGFBP-I level in trisomy 21 pregnancies [16]. This enables the
organism to have more IGF in free form, and, therefore, to enhance its mitogenic and
metabolic activities.

The positive effects by the elevated hPGH levels are not however adequate to prevent
the growth disturbance of the fetuses with Down syndrome. Such fetuses have a reduced fetal
synthetic activity, and probably cannot utilize the supplied nutrients, which consequently
leads to further intrauterine growth restriction and more secretion of hPGH. Furthermore,
chromosomal rearrangements of both the fetus and the placenta may be accompanied by
alterations of growth-related factors, which contribute to the pathogenesis of fetal growth
restriction [16]. Insulin-like growth factor binding protein-3 (IGFBP-3) has been reported to
be a cell-growth inhibitor [28] regulated partly by glucose and insulin [29]. Chu et al. found
that the inclusion of this marker into the triple screen program might enhance the detection
rate of fetal Down syndrome pregnancies [30]. The mechanism leading to the altered
maternal serum IGFBP-3 related to fetal Down syndrome is unknown, although it may be
related to placental aneuploidy or relative uteroplacental insufficiency [30]. In addition, it has
been shown that an abnormal placental development is observed in cases of fetal Down
syndrome [31,32]. Frendo et al. showed that in such cases, the placental aneuploidy is
associated with decreased in vitro syncytiotrophoblast formation, leading to defective
synthesis and secretion of pregnancy-specific hormones. An hPGH metabolic clearance rate
modification, probably related to post-transcriptional modification, may account for the
increase levels in circulating hPGH [32].

The first report on the elevated maternal serum hPGH levels in pregnancies affected
by Down syndrome was by Moghadam et al., in 1998 [16]. In addition, they showed that
hPGH increases in other pathological conditions, such as trisomy 18 and neural tube and
abdominal wall defects. Until now, there have not existed similar reports in the literature to
confirm last observations. Baviera et al. showed a slight but significant increase in hPGH
levels compared with controls, by examined maternal serum from 32 Down’s syndrome-
affected pregnancies [17]. Furthermore, they showed that the mean calculated detection rate
for Down syndrome by using hPGH alone was 34.4%, for a false-positive rate of 5%. By
using the four serum markers of a-fetoprotein, unconjugated oestriol, total hCG, and hPGH
(in addition to maternal age), these investigators showed a calculated detection rate of 71.9%
for Down syndrome, which is better than that of the standard triple test alone (65.6%).

In the present study we verified these observations on the serum of pregnant women

carrying fetuses with Down syndrome at 16-23 weeks’ gestation. Furthermore, we have
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shown that the hPGH levels in the affected pregnancies are considerably increased.
Moghadam et al found that in trisomy 21 cases, the maternal serum levels of hPGH were
elevated to a median value of 5.77 ng/ml (range 1.72-17.2) in comparison to the reference
value of 3.65 ng/ml (range 0.9-7.1) [16]. For almost the same period of observation (median
value of gestational week: 18 vs.17), the median value of hPGH in the affected pregnancies
of our study group was two-fold higher compared with normal pregnancies (9.4 vs. 4.7
ng/ml). The levels of hPGH appear to be more strikingly elevated at 19-23 weeks’ gestation,
but obviously it may have no clinical implication. The increase at 16-18 weeks’ gestation
(when second trimester screening tests are performed) is statistically significant, but the
value of hPGH as a screening marker has to be further elucidated in large-scale prospective
studies.

Based on the strong relationship of increased hPGH levels with Down syndrome
affected pregnancies, our results suggest that a potential role of this hormone in prenatal

screening for Down’s syndrome has to be further investigated.
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Table 1. The median values and other statistical parameters of hPGH in the serum of the

examined groups at 16-23 weeks’ gestation. P is the statistical significance of the difference

between the medians by using the Mann-Whitney U test. P<0.05 is considered statistically

significant. hPGH values in ng/ml.

Gest. Pregnancies with Down syndrome (study group) Pregnancies with normal fetuses (control group)

weeks n range median  5™-95"perc. mean  Stdev  Stdem n range median  5™-95"perc. mean  Stdev  Stdem | P
16-23 21 1.4-39.2 9.4 1.49-39.03 14.21 11.66 2.54 62 0.2-8.2 4.7 0.53-7.88 4.39 2.24 0.28 .000
16-18 11 1.4-14.7 6.5 2.65-13.25 7.07 3.77 1.14 51 0.2-8.2 4.5 0.6-7.75 4.32 2.26 0.32 .021
19-23 10 2.3-39.2 22.1 3.65-38.44 22.1 12.46 3.94 11 1.5-8 4.9 1.65-7.4 4.75 2.2 0.66 .003

Stdev: standard deviation, Stdem: standard error of means;
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Table 2. Description of study population (study group and control group).

1 : Pregnanci ith
Pregnancies with egnancies wit

Down syndrome normal fetuses
(n=21) (n=62)
(study group)

(control group)

gestational age at

sampling (in wks) 18 (16-23) 17 (16-22)
(median value)

indication for

amniocentesis

advanced. mat age 8

sonographic markers 5

biochemical markers 3

others 5

parity

0 9 (42.8%) 32 (51.6%)
1 6 (28.5%) 17 (27.4%)
>2 6 (28.5%) 13 (20.9%)
maternal age 30.9 £6.6 28.2 £6.8
(mean£SD) (range: 22-42) (range: 17-42)
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Table 3. Pregnancies affected by Down syndrome. The serum hPGH levels in the

gestational week of the sampling are presented.

gestat. hPGH

# week of serum

sampling (ng/ml)
1 16 3.9
2 19 143
3 17 6.8
4 18 6.5
5 21 33
6 16 1.4
7 22 23.5
8 23 39.2
9 17 9.4
10 17 5.7
11 23 2.3
12 18 11.8
13 21 24.7
14 17 5.9
15 16 3.9
16 22 37.5
17 17 14.7
18 23 53
19 17 7.8
20 22 20.7
21 19 20.3

range 16-23 1.4-39.2

median 18 9.4
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Table 4. The serum hPGH median values and the range from 16™ to 23™ gestational
week of the pregnancies with Down syndrome, and in pregnancies with normal

fetuses. N=the valid number of cases; * not computed; hPGH values in ng/ml.

week of gestation

16 17 18 19 20 21 22 23
normal 2.7(0.2-7.1)  5.35(1.2-7.9) 4.7(2.1-8.2) 2.1(1.8-3.8) 6.8 (4.8-8) 6(4.9-6.5) 1.50+%* *
(N=9) (N=28) (N=14) (N=3) (N=3) (N=4) (N=1) N=0)
Down 39(14-39) 73(5.7-147)  9.15(6.5-11.8) 17.3 (14.3-20.3) * 28.85(24.7-33)  23.5(20.7-37.5) 5.3(2.3-39.2)
syndrome (N=3) (N=6) (N=2) (N=2) (N=0) (N=2) (N=3) (N=3)
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FIGURES

Figure 1.
Median hPGH values in the serum from 16™ to 23™ gestational week of the examined
pregnancies; [I: pregnancies with normal fetuses; A: pregnancies with Down

syndrome fetuses; hPGH values in ng/ml.
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Abstract
Objective

To evaluate the relationship between maternal serum and amniotic fluid levels
of human Placental Growth Hormone (hPGH) with the fetal intrauterine growth
retardation (IUGR) related to preeclampsia.

Design

We analyzed samples in pairs of serum and amniotic fluid retrospectively from
25 women, who manifested preeclampsia and I[UGR in the late second or the
third trimester of gestation. The samples were obtained at 16—22 weeks’
gestation during amniocentesis for fetal karyotyping. At this time, there was no
clinical or sonographic evidence of preeclampsia or IUGR, respectively. Sixty-
two serum samples were used as controls which were obtained at 16-22
weeks’ gestation from women with singleton, uncomplicated pregnancies, with
normal outcome, and appropriate for gestational age neonatal birth weight.
Forty-seven amniotic fluid samples were also used as controls which were
obtained at 16—-22 weeks’ gestation from the women that were included in the
control group who underwent an amniocentesis. hPGH levels were measured
by a solid phase immunoradiometric assay.

Results

The mean hPGH values in the serum and the amniotic fluid of the IUGR
related to preeclampsia affected pregnancies were significantly higher

(P < 0.05) than those of the normal pregnancies at 16—22 weeks’ gestation:
mean = SD in the serum was 13.16 £ 10.52 ng/ml vs. 4.39 + 2.23 ng/ml;
mean £ SD in the amniotic fluid 2.49 + 1.6 ng/ml vs. 0.82 £ 0.67 ng/ml.

Conclusion
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hPGH levels in maternal serum and amniotic fluid were found to be higher at
16—22 weeks’ gestation in pregnancies that will be complicated subsequently
by IUGR related to preeclampsia. Our findings suggest that the evaluation of
the changes of hPGH levels at midtrimester should be further investigated for
the possibility to provide a potential predictive index of IUGR and
preeclampsia.

Keywords: Human placental growth hormone; Intrauterine growth retardation;
Small-for-gestational-age birthweight; Preeclampsia
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1. Introduction

Human Placental Growth Hormone (hPGH) is the product of GH-V gene, a
member of the growth hormone gene-family, which is located on the long arm
of chromosome 17 [1]. This growth hormone analogue is predominantly
expressed in the syncytiotrophoblast layer of human placenta [2]. hPGH
increases in maternal serum throughout pregnancy from 5 to 7 weeks
gestation until term [3], and gradually replaces the pulsatile secreted pituitary
GH which is virtually absent in late pregnancy [4]. hPGH is not detectable in
the fetal circulation, however its secretion appears to have important
implications for the physiological adjustment to gestation, and especially for
the control of maternal Insulin-like Growth Factor 1 (IGF1) levels [5]. hPGH
has pure somatotrophic activity and strongly stimulates gluconeogenesis,
lipolysis, positive metabolism, and increases nutrient availability for the
fetoplacental unit [6]. The physiological role of this hormone also includes a
direct influence upon placental development through autocrine and/or
paracrine mechanisms [7].

134


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx1#secx1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx2#secx2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx3#secx3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx4#secx4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx5#secx5
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx6#secx6
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx7#secx7
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx8#secx8
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#secx9#secx9
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#ack001#ack001
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bibl001#bibl001
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bib1#bib1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bib2#bib2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bib3#bib3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bib4#bib4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bib5#bib5
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bib6#bib6
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WG5-4KYXJ3C-1&_user=83470&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000059627&_version=1&_urlVersion=0&_userid=83470&md5=4b69fc548a34457791424b1e4c6cb349#bib7#bib7

135

It has been shown that the maternal serum concentration of hPGH and other
growth-related factors are altered in pregnancies accompanied by fetal
intrauterine growth retardation (IUGR) [5] and [8]. Low serum hPGH levels are
detected in the second half of the pregnancy, in clinically presented cases
with IUGR [9] and [10]. IUGR is associated with increased perinatal morbidity
and mortality [11], impaired neurological development [12], and negative long-
term consequences in adult life [13].

This study investigated whether hPGH levels could be altered earlier in
pregnancies which subsequently were complicated by preeclampsia and fetal
IUGR. We retrospectively analyzed serum and amniotic fluid levels of hPGH
during the gestational midtrimester of pregnancies that were affected at late
second or at third trimester of gestation by such pathological conditions. The
aim was to evaluate the relationship of this hormone with the preclinical stage
of IUGR related to preeclampsia.

2. Materials and methods
2.1. Study design

We analyzed samples in pairs of serum and amniotic fluid retrospectively from
25 women who presented preeclampsia and IUGR at the late second or at the
third trimester of gestation (study group). The samples had been obtained at
16—22 weeks’ gestation when an amniocentesis had been performed for fetal
karyotype detection (normal results in all cases). These women gave birth
between 27 and 38 weeks’ gestation to newborns with a small for gestational
age (SGA) birth weight. As control we used 62 serum samples obtained at
16—22 weeks’ gestation from women with singleton, uncomplicated
pregnancies, who gave birth between 31 and 42 weeks’ gestation to
newborns with an appropriate for gestational age (AGA) birth weight (control
group 1). Also as controls we used a panel of 47 amniotic fluid samples
(control group 2) obtained at 16—22 weeks’ gestation from those women
included in the control group 1 who underwent an amniocentesis for fetal
karyotyping (all cases presented normal results).

Information regarding mother’s diseases, age, smoking, parity, parturition,
childbirth history, and other epidemiological and somatometric data were
obtained from medical records during the course of pregnancy, and after birth.
The samples used in the study were collected between 1998 and 2004.
Informed consent had been taken from all the pregnant women. The
Institutional Review Board of the University Hospital of Heraklion approved the
study. Until thawed for analysis (within 4—-8 weeks), all samples had been
stored at —20 °C, at the serum bank of the Department of Obstetrics and
Gynecology, University Hospital, Heraklion, Greece.

2.2. Definitions

Based on the classification of the National High Blood Pressure Working
Group (2000) preeclampsia is diagnosed by the development of hypertension
(blood pressure ==140/90 mm Hg after 20 weeks’ gestation), as well as
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proteinuria (2300 mg/24 h or =1+ dipstick) [14]. We considered as IUGR a
fetal weight below 5th centile for gestational age [15]. These fetuses could be
also characterized as SGA. The infants of the women included in the control
group were classified as AGA, as they had a birth weight between the 5th and
95th percentiles for their gestational age [15].

2.3. Ultrasound scan

All women had a dating scan at approximately 13 weeks’ gestation (range,
12—-14). Scheduled sonograms for fetal anomalies detection and for fetal
growth assessment were performed between 21-24 and 30-33 weeks’
gestation, respectively. Several ultrasonograms were also performed in those
pregnancies which presented gradual or acute clinical signs and symptoms of
preeclampsia, or presented Doppler indexes indicative of possible
subsequently preeclampsia. The ultrasound diagnosis of IUGR was based on
biometric parameters recorded during serial ultrasound scanning, such as
crown-rump length, biparietal diameter, head circumference abdominal
circumference, and femur length [16].

2.4. Assays

hPGH was measured in a solid phase immunoradiometric assay (BIOCODE
SA, Liege, Belgium). This technique offers high affinity and specificity for two
different epitopes on native hPGH. A first monoclonal anti-hPGH antibody
bound to a polystyrene tube captures the hPGH in the sample. After the first
incubation, a washing step was performed followed by the addition of a
second '?l-labelled monoclonal anti-hPGH. Following a second incubation
and the formation of the solid-phase-hPGH-labelled monoclonal antibody
sandwich, the tube was washed to remove the excess of unbound labeled
antibody. The radioactivity remaining in the tube was directly proportional to
the amount of hPGH present in the sample. The sample concentrations were
read from a calibration curve and expressed in ng/ml. The limit of blank was
less than 0.1 ng/ml, defined as zero standard +3 SD. Blood and amniotic fluid
samples were collected into dry tubes. After separation from the red blood
cells, the serum samples were stored at —20 °C until they were to be assayed.
The same protocol of hPGH measurement was used for both serum and
amniotic fluid specimens, in accordance with the manufacturer’s instructions
for use.

2.5. Statistical analysis

All statistical analyses were performed with SPSS 13.0 for Windows software
package. T-test was used for statistical tests and a P value <0.05 was
considered statistically significant.

3. Results

The mean value of the hPGH concentration at 16-22 weeks’ gestation in the
serum of pregnant women presented IUGR related to preeclampsia (study
group) was 13.16 ng/ml that was significantly higher (P < 0.05) compared with
the mean value (4.39 ng/ml) in those pregnant women with uncomplicated
pregnancies who gave birth to AGA neonates (control group 1). Pregnant
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women with IUGR related to preeclampsia also displayed higher
concentrations of hPGH in the amniotic fluid at 16—22 weeks’ gestation,
compared to the corresponding levels of those pregnant women who
underwent amniocentesis (control group 2) and delivered AGA neonates
(2.49 ng/ml vs. 0.82 ng/ml, P < 0.05). The mean values as well as other
statistical parameters are shown in Table 1 and Table 2.

Table 1.

The mean value and other statistical parameters of hPGH in the serum and
amniotic fluid of the examined groups at 16—22 weeks’ gestation

Pregnancies with IUGR Uncomplicated Uncomplicated
related to preeclampsia pregnancies with AGA pregnancies with AGA
(study group) birthweight (control birthweight (control
group 1) group 2)

Serum Amniotic fluid | Serum Amniotic fluid

N (valid) 25 25 62 47

Mean 13.16 2.49 4.39 0.82

Std- error 15 19 0.32 0.28 0.09

of mean

Median 8.60 2.20 4.70 0.70

Mode 8.00 0.60 6.20 0.20

Sud. 1052 | 1.60 2.23 0.67

deviation

Variance 110.83 2.56 5.01 0.45

Range 35.70 4.90 8.00 3.60

Minimum 1.10 0.40 0.20 0.10

Maximum | 36.80 5.30 8.20 3.70

hPGH values in ng/ml.
Table 2.

Significance of the difference between two means; (mean £ SD)

Normal pregnancies | Pregnancies with Statistically
with AGA IUGR related to t df | Sig. | significant at
birthweight preeclampsia P<0.05

16-22 Weeks

Serum | 4.39 +£2.23 13.16 £10.52 —-6.27 | 86 | .000 | SS

AF 0.82 £0.67 2.49 +1.60 —-6.22 |70 | .000 | SS
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Normal pregnancies | Pregnancies with Statistically
with AGA IUGR related to t df | Sig. | significant at
birthweight preeclampsia P<0.05

16-18 Weeks

Serum | 4.32+£2.26 57+3.25 0.071 | 63 | 0.045 | SS

AF 0.84£0.72 1.59+0.86 —3.149 | 51 | 0.003 | SS

19-22 Weeks

Serum | 4.75+2.2 22.65 + 8.68 6.663 | 20 | .000 | SS

AF 0.74+0.43 3.65+£1.6 4988 |17 |.000 | SS

P < 0.05 considered statistically significant. hPGH values in ng/ml.
AF: amniotic fluid; SS: statistically significant.

The examined groups were subdivided in two subgroups, “16—18 weeks” and
“19-22 weeks”, and the means of normal and pathological samples of hPGH
concentration for serum and amniotic fluid were compared. The differences of
means between normal and pathological samples were found to be
statistically significant in all subgroups (Table 2). It is noted that the statistical
significance for the comparison at 16—18 weeks’ gestation was found to be
borderline, but still acceptable at a 0.05 level.

There were no statistically significant differences between the pregnancies
included in the study group and the control groups as regards to the following:
maternal age, parturition, indication for amniocentesis (data not shown), and
gestational weeks of (blood or amniotic fluid) sampling (Table 3). There were
statistical significant differences between the study group and each one of the
control groups regarding the gestational age at birth, the birth weight of the
newborns, and the mode of delivery (Table 3). There were no statistical
significant differences between the women for a variety of epidemiological,
demographic and somatometric parameters, including, maternal height,
maternal pre-pregnancy weight, BMI (kg/m?), and smoking (data not shown).

Table 3.

Description of study population (study group and control groups 1 and 2)

Pregnancies with Pregnancies with AGA | Pregnancies with AGA
IUGR/preeclampsia birthweight (n = 62) birthweight (n = 47)
(n = 25) (study group) (control group 1) (control group 2)
Sampling at 16—
22 weeks’ Serum and amniotic fluid Serum Amniotic fluid
gestation
Gestational age
at sampling (in 18.6+1.93 17.66 +£1.42 17.64+1.29

weeks)
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Pregnancies with Pregnancies with AGA | Pregnancies with AGA
IUGR/preeclampsia birthweight (n = 62) birthweight (n = 47)
(n =25) (study group) (control group 1) (control group 2)

Gestational age
at birth (in 34.36 £ 2.91 (range: 27-38)
weeks)

38.11 +£2.29 (range: 31— | 38.04 + 2.12 (range: 32—
42) 41)

Birth weight (in | 1658.8 £ 533.5 (range: 510— | 3088.3 +449.7 (range: 3060.4 +425.5 (range:

grams) 2370) 1700-3880) 1860-3840)
Mode of delivery

Vaginal 11 (44%) 46 (74.2%) 34 (72.3%)
delivery ' )
Cesarean o o o
i 14 (56%) 16 (25.8%) 13 (27.7%)

Fig. 1 and Fig. 2 show the distribution of the hPGH concentration values in the
serum and the amniotic fluid of the samples examined from the pregnancies
that were complicated in the late second trimester or in the third trimester with
preeclampsia and IUGR (study group). Table 4 displays analytical data from
the same group. It is obvious that the birth weight of the newborns was less
than the 5th centile for the specific gestational age at the time of delivery. The
affected women gave birth earlier, usually after a labor induction or a
caesarean section, due to the clinical and/or sonographic evidence of
aggravation of the disease or fetal distress, or both. The incidence of
cesarean section was high (Table 3). A statistically significant correlation of
the hPGH values at 16—22 weeks’ gestation for the 25 pairs of serum—
amniotic fluid in the group of the women who presented later IUGR and
preeclampsia was found (r = 0.823, Sig. = 0.001, significant at the 0.01 level,
positive correlation). Such a correlation was not found in the serum—amniotic
fluid pairs of the 47 uncomplicated pregnancies where samples from both
materials were available. Table 5 and Fig. 3 depict the alterations in hPGH
mean values (£SD) for the period of the 7 weeks (16—-22 weeks’ gestation)
that hPGH levels were measured in the serum and the amniotic fluid of the
examined groups.

[ . .r
! r T 1|I I
o - Display Full Size version of this image (10K)

Frer.

Fig. 1. The distribution of the hPGH concentration values from 25 serum
samples examined from women with [IUGR related to preeclampsia. The
mean x SD of the hPGH serum levels of the pregnancies related to
preeclampsia (study group) and of the uncomplicated pregnancies with AGA
neonates (control group 1) are also showed.
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Fig. 2. The distribution of the hPGH concentration values from 25 amniotic
fluid samples examined from women with IUGR related to preeclampsia. The
mean £ SD of the hPGH amniotic fluid levels of the pregnancies related to
preeclampsia (study group) and of the uncomplicated pregnancies with AGA
neonates (control group 2) are also showed.

Table 4.

Pregnancies affected by IUGR related to preeclampsia

10

11

12

13

14

15

16

17

18

19

Gestational
week of
sampling

17
20
21
16
18
22
17
16
20
18
16
17
18
17
19
19
21
22

20

hPGH
serum
(ng/ml)

8.6
19.2

18.3

11.5
36.8
6.9
4.1
30.1
10.4
1.1
35

5.1

20.8
18.7
26.3
28.9

15.7

hPGH
amniotic
fluid
(ng/ml)
2.2

3.9
4.1

2.1

33
52

2

1.2
44

23

0.4

0.7

1.5
24

4.6

23

52
0.6

32

Clinical
diagnosis of
preeclampsia

26
25
30
29
25
27
24
27
26
28
30
26
28
23
24
25
26
32

27

US
detection
of IUGR

28

27

30

32

27

29

25

28

34

33

33

26

34

25

24

30

26

35

32

Gestational
week of
delivery

34
32
36
37
33
35
34
35
37
38
35
32
36
29
27
35
32
38

37

140

Birth weight

1670
1220
2130
2050
1420
1810
1450
1750
2280
2350
1650
1080
1960
650

510

1690
1200
2400

2080
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20
21
22
23
24

25

Mean + SD

Range

Gestational
week of
sampling

17
18
22
17
18

19

18.6+1.9

16-22

hPGH
serum
(ng/ml)

2.6

29.2
1.4
4.7

52

13.16 £10.5 | 2.49+1.6 1 27.24+£29

1.1-36.8

hPGH
amniotic
fluid
(ng/ml)
1.3

0.5

5.3

0.6

1.7

1.4

0.5-5.3

Clinical

diagnosis of

preeclampsia | of IUGR

25

24

33

30

34

27

24-34

141

usS Gestational

detection | week of Birth weight
delivery

29 32 1200

24 30 870

33 37 2050

32 36 1930

34 38 2370

30 34 1700

29.6+34 | 3436+2.9 | 1658.8+533.5

24-34 27-38 510-2370

It is shown the hPGH levels in serum and amniotic fluid, the gestational week

of clinical and sonographic detection of preeclampsia and IUGR, and the

outcome of the pregnancy.

Table 5.

hPGH mean values £SD in serum and amniotic fluid from 16th to 22nd
gestational week of the pregnancies with IUGR related to preeclampsia, and
in normal uncomplicated pregnancies

Week of gestation

16
Normal 2.68+238 4.7+2.17
(serum) (N=9) (N=28)
g‘;’n“;:fm 07407 | 093+08
luid) (N=5) (N=23)
IUGR 444+3.46 5.17 £3.05
(serum) (N=3) (N=6)
gﬁﬁoﬁc 1234085 | 1.53+0.78
fluigy | N=I (V=6

18

4.63 +£2.04
(N=14)

0.73 +0.58
(N=11)

7.14 +3.52
(N=5)

1.86 +1.03
N=5)

19

2.57+1.08
(N=3)

1.1+0.57
N=2)

14.9 +8.47
(N=3)

2.77+1.65
(N=3)

20

6.53 + 1.62
(N=3)

0.63+0.38
(N=3)

21.67+7.51
(N=3)

3.83£0.6
(N=3)

21

5.85+0.7
(N=4)

0.6+ 0.4
(N=3)

22.3+5.66
(N=2)

4.65+0.78
(N=2)

N = the valid number of cases; ~not computed; hPGH values in ng/ml.

22

1.50 +*
(N=1)

*(N=0)

31.63 +4.48
(N=3)

3.7+2.69
N=3)
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Fig. 3. Mean hPGH values +SD in the serum and amniotic fluid from 16th to
22nd gestational week of the examined pregnancies; o serum of normal
pregnancies; m amniotic fluid of normal pregnancies; ~serum of pregnancies
with IUGR related to preeclampsia; ¢ amniotic fluid of pregnancies with IUGR
related to preeclampsia. hPGH values in ng/ml.

4. Discussion

Fetal growth depends mainly upon the regulative interactions of the feto-
uteroplacental unit in delivering nutrients to the fetus during and after the
second trimester. Therefore, any placental dysfunction could influence fetal
development. In IUGR associated with placental insufficiency, such as in the
clinically documented preeclampsia, hPGH levels are decreased [8] and [9]. In
addition, chromosomal rearrangement in placental tissue may affect its
hormonal production by unclear diverse mechanisms, leading to altered
concentrations of maternal serum hCG, a-fetoprotein as well as other
placental originated hormones [17] and [18].

The present study was carried out to investigate the relationship of hPGH
midtrimester levels with the presence of IUGR related to preeclampsia in the
late second or at third trimester of pregnancy. Despite the relatively small
number of examined samples and their unequal distribution over gestational
weeks, we found significantly elevated concentrations of this hormone in the
serum and the amniotic fluid of preeclampsia affected pregnant women who
gave birth to SGA neonates. The findings of this study suggest that the
evaluation of the changes of hPGH maternal serum levels at 16—22 weeks’
should be further investigated for the possibility to provide a potential
predictive index of IUGR related to preeclampsia. We included amniotic fluid
hPGH concentration measurements to investigate whether this evaluation
may offer additional diagnostic information. Based on the results of this study,
midtrimester amniotic fluid hPGH levels are increased in the pregnancies
subsequently complicated by IUGR related to preeclampsia. In particular,
between 16 and 18 weeks’ gestation, the increase of the hormone levels in
affected pregnancies is more distinct in amniotic fluid than in maternal serum.
Certainly, the possibility of such an evaluation can be offered only when
amniotic fluid is available, e.g. in pregnancies which have undergone
amniocentesis for fetal karyotyping or other indications.

The factors accounting for the elevated serum and amniotic levels of hPGH
are not clearly understood. It could be hypothesized that the enhanced hPGH
production may be due to an attempt of the placenta to counteract the
incipient fetal growth restriction. The last is the final consequence in the
majority of preeclampsia-affected pregnancies. In the preclinical, latent stages
of preeclampsia, the affected pregnancies may be accompanied by an
excessive production of hPGH as a compensative reaction to fetal growth
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retardation by stimulating the placental growth hormone receptors. hPGH acts
as a proliferative and secretory stimulator in placental tissue [4] and [7]. These
effects may be exerted by an autocrine and paracrine route of action, since
hPGH has a high affinity to surface receptors on syncytiotrophocytes [7]. This
hormone, in turn, enables the placenta to supply more nutrients to the
developing fetus through stimulations of IGF-I synthesis in placental tissue
and maternal hepatocytes. IGF-I possesses somatogenic, mitogenic, and
metabolic activities in both the maternal and the fetal circulation, which
influence fetal growth [3] and [19]. Sheikh et al. reported that IUGR term
placentae show increased expression of both IGF-I and hPGH mRNA in
comparison with normal placentae. This increased transcription perhaps
occurs in response to the fetal growth reduction [20]. The positive effects by
the elevated hPGH levels are not, however, prolonged, and the fetus begins
to display growth disturbance, usually following 22—24 weeks’ gestation [21].
The unavoidable progress of the disease leads to placental insufficiency that
probably causes decreased production of hPGH, which, in turn, contributes to
further fetal growth restriction. Many authors have reported the low hPGH
levels in pregnant women with clinically manifested IUGR and/or
preeclampsia, at the second half of the pregnancy [5], [8], [9] and [10].

There is a significant association between the increase in placental GH and
the increase in IGF-I in normal pregnancies, although this correlation is
observed from 18 gestational week onward, with the strongest correlation
found at 28—-32 weeks’ gestation [22]. Investigations have shown that
alterations of hPGH and IGF-I levels, especially during the third trimester of
gestation, are positively associated with fetal growth rate, birth weight,
pregnancy length, and exclusively regarding IGF-I, placental weight at birth
[3]. This explains fetal growth restriction observed in IUGR pregnancies with
preeclampsia, as at the second trimester levels for both hPGH and IGF-I were
found decreased [5] and [10]. The majority of IUGR cases (almost 75%)
generally develop during the second half of the pregnancy [21], when IGF-I
plays a major role in fetal growth regulation [20].

Further studies are needed to determine hPGH levels’ changes during the
second trimester in pregnancies subsequently affected by IUGR and
preeclampsia. In particular, more investigation is needed to ascertain the
critical time in which the production of the hPGH by the placenta begins to
reduce. We could speculate that this point corresponds with the time of clinical
appearance of manifestations of the disease. Moreover, it would be of special
interest to investigate the range of the IGF-I levels in parallel with the change
of hPGH production, throughout the disease transition from a latent preclinical
stage to the clinically manifested preeclampsia.

It is important that large-scale prospective studies should be conducted to
validate our findings. The confirmation of our results would support the
diagnostic potential of hPGH, as the evaluation of its levels at 16—22 weeks’
gestation could be used as a predictive marker for increased risk of
developing IUGR associated with preeclampsia.
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