XXOAH EINIIXTHMOQN YT'ETIAX
TMHMA IATPIKHX

MAIEYTIKH KAI TYNAIKOAOTTKH KAINIKH
Agvduvig . KaOnyntig AAEEANAPOZ 1. AATIONTE

EPT'AXTHPIO BIOAOTTAX
AgvBvviig: Kanynmge NIKOAAOX BAMBAKOIIOYAOZ

[TPOITPAMMA METAIITY XIAKQN 2IIOYAQN

«BIOAOI'TA THX ANAITAPAT'QI'HX»

AwvBovrig IIME | Kabnynmc AAEEANAPOX . AATIONTE
METAIITYXIAKH AIITAQMATIKH EPT'AXIA

«Emiopaon Tov tepfailovTiKOV TOPAYOVTMV 6T HOPPOA0YLO KL
OTNV KIVITIKOTI|TA TOV GTEPRATOS)

Ap EYAITEAIA I'.'TPII'QNH
BIOITA®OAOI'OX

YrefAnom yuo tnv eKTANP®OT HEPOVG TV
OTTOLTNGEWV Y10l TNV OTOKTNGT TOV
Metantuyiaxod Authopotog Edikevong

AAPIZA
Oxtopplog 2018
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EyxpiOnke ané ta Méin g E€etaotikng Emrpomig:

1°¢ E&etaotig I'eopyrog-Xrvpidwv Avogavtic,
(Emprénov)

Enikovpog KaOnyntic Epppvoroyiog
Hoavemotnpiov Occooiiog

2° E&etaotiig Xprotiva Meoonvy,

Aéktopac Marevtikig kot lNvaikoroyiag
Hovemotnpiov Oecooiiog

3% E&etaotiig AArEEavopog AamovTe,

KaOnyntig Maevtikig kot INvvaukoroyiog
Hovemotnpiov Oscooiiog
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EYXAPIXTIEX

Oa nbsha apykd va euxapLotnow Beppd 0Aoug ekeivoug mou cuvéBalav, o KaBévag e Tov
TPOTIO TOU 6TNV OAOKANPWON AUTAG TNG LETATITUXLAKNG Epyaoiag.

Tov Emtikoupo KaBnyntn EuBpuoloyiag Maveniotnuiov Osocaliag k. Mlewpylo Avudavti yla
Vv avaBeon Tou BEUATOG TNE Tapoloag Epyaciag, TNV EUMLOTOCUVN TIOU Hou €8eLfe, aAAA
KOLL YLOL TNV ETILOTNLOVLKI EMOMTELA TOU 0€ OAN TN SLAPKELA TNE EKMTOVNONG TNC.

Tn Aéktopa TG Mateutikng Kot MuvalkoAloylag latplkng tou Mavemiotnuiov Osooaliag K.
Xplotiva Meoonvn, LENOC TNG TPLUEAOUC EMITPOMNAG, yla Tn OTAPLEN TN pyaciag kal tnv
kaBodnynon tne.

Tov Kabnynty tng Mateutikng Kkat luvaikoAoyiag tou Mavemiotnuiov OsocoAiog K.
ANEEavdpo Aamovte yla To evSLadEPOV TOU, TIG CUUPBOUAEG TOU KOl TNV EUKALPLOL TTOU HOU
£6WOE VA CUPUETEXW OTO CUYKEKPLUEVO UETATTUXLOKO TIPOYPALLUAL.

Oa ABela OUWG va EUXAPLOTACW Kol OAOUC TouG SI6AOKOVIEG QUTOU TOU UETOMTUXLOKOU
TIPOYPAUHUATOG TIOU HE Ope€n kot {NAo, He SLaA£€elg, oulnTAOELC KAl €pyaoThpLla HOG
UETEDEPAV TIG YVWOELC TOUC KOL TNV EUMELPIA TOUG o€ TOLKIAa Kal evSladépovta Béuara,
£\uoayv T amopleg LOg KOL CUVTOVLOAV TLG YVWOELS Hag. Euxaplotw oAU Kal Tn YpOoUUATEN

TOU TPOYPAHUATOC, TNV K. lewpylo KOokka, yia tn BonBeld tng Kot TNV GUECH EMIKOWVWVIA.

TéAog, Ba Bea va euxaplotriow tig Bonboug pou oto Latpeio ylatl xwplg autég 6e Ba eiya
KoBOAou eAelBepO XPOVO YL TIG UTIOXPEWOELG AUTOU TOU TPOYPAUUATOC, AAAA Kot To cUTuyd
HOU 3TEPYLO, OTAPLYUA MoU Ttavta, Kabwg kot ta motdld pag Mavvn kat affiva ya tnv

TIPOYHOTIKA LLEYOAN UTIOHOVH TOUC.
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XYNTOMO BIOI'PA®IKO

H Evayyelia . Tpiywvn yevvnOnke kal peydAwaoe oto TpikaAa.

To ZentépuPplo tou 1988, £xovrag teAelwoel T dpoitnon tng oto 3° Mevikd AUKeLo TplkAAwV Ue AploTa,
£lonXOn pe mavelnvieg efetaoelc otnv latpikn IxoAn tou Mavemiotnuiov ABnvwv. MNpomtuylokad,
EKTOG OUTO TLG UTIOXPEWOELG TNG otnVv EAAASa, tapakoAolBnos og KAWVIKEG 0To vooookopeio Henry Ford
Detroit Micigan otig HIMA.

MApe to mruyio tng latplkig tov lavoudplo tou 1995 pe Alav KaAwg.

YInpétnoe w¢ aypoTIkr LaTpo¢ oto MMepidepelakd latpeio ZnAeutng kat oto Kévipo Yyelag
QOapkadwvag tou Nopou TpkaAwv.

Zekivnoe tnv eldikotnta latpkng BiomaBoloyiag oto Mevikd Noookopeio TplKAAwv ylo €éva Xpovo
(1996-97) kat TN cuvéxloe yla ta UTtOAouta técospa Xpovia oto Noookopeio o EvayyeAlopog otnv
ABAva. (1997-2001)

Eival Stdaktwp tne latplkig 2xoAng MNavemnotnuiov ABnvwv. H dtatplpr) tng €xel Bépa “Avalntnon
KOL MEAETN TWV EWBKWV OUTOQVIIOWHATWY oTn Sldyvwaon, mapakoAolBnon Kol mpoyvwaon Ttng
KOLALOKAKNG”.

‘Exel 6nNUOOCLEVOELG Ot EEVOYAWOOO ETLOTNUOVIKA TIEPLOSIKA, €PYOOIEG KAl AVOKOWWOELG OF
CUVESPLA EVW €XEL TIOPOKOAOUBONOEL TIOAAQ PLETEKTTALSEUTIKA OEULVAPLO, CUVESPLA, NUEPLBEC Kal
ETILOTNUOVLKEC EKSNAWOELG.

AT Tov louvio Tou 2003 péxplL Kat onpepa Slatnpel ISLWTIKO pikpoBLloloyikd epyaotrplo ota TpikoAa.
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«EINIAPAXH TQN HEPIBAAAONTIKQN ITAPATI'ONTQN XTH
MOP®OAOITA KAI XTHN KINHTIKOTHTA TOY
XIIEPMATOX

EYAITEAIAT. TPIT'QNH
[Movemotuo Oeccariag, Zyoi Emomudv Yyeiag, Tuqua latpikng, 2018

AIEYOYNTHZ TOY [TIPOTPAMMATOXZ METAIITYXIAKQN XIIOYAQN
AAEEANAPOX I. AAIIONTE
KAOHI'HTHX MAIEYTIKHY KAI 'YNAIKOAOI'IAY
TIANEIIIZXTHMIOY OEXYAAIAY

TPIMEAHX EEETAXTIKH EIIITPOIIH

Empiénov: I'eopyrog-Zavpidowv AvoQavtig
Erikovpog KaOnyntic Epppvoroyiog
MMoavemotnpiov Occoariog

Xvppoviog : Xprotiva Meoonvy,
Aéktopac Mmevtikig kon INvaikoroyiog
Havemotnpiov Ococariog

Méhog : ALéEavopog Aandvre,
KaOnynmig Mmevtikig kot Nvoukoroyiag
Havemotnpiov Ococariog
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NepiAnyn

AOyw TnC Blopnyavomoinong oAAd Kal TG aAoyLotng xpnong duddopeg TofkEG ouaieg Omwg
ol pBaAIkEC evwoelg, Ta putodapuaka, ol atpoodapikol pUTIOL, oL TOAUKUKALKOL apwpoTikol
udpoyavavBpaKeg, Ta TpolovTa amoAupavong vepol, ta Bapéa pétaAda, ot Slofiveg, n
SlodatvoAn anelevBepwvovtal oto ePLBAAAOV Ao OMOU KOl ELOEPYOVTOL OTOV avBpwIvo
OpPYQVLOUO LE TNV avamvor), Tn Sepuatikn enadn, To LOAUCHEVA TPOPLUA KOL TO TIOGLUO VEPO.
H 6Ao kat pBlvouca mopeia Twv MAPAUETPWY TOU AvVOPLKOU OTIEPUATOG, TNG KLVNTIKOTNTAG KoL
™¢ popdoloyiag, BEtel umoPileg yla TOV EMNPEACUO TOUC OO TOUG TOEIKOUC QUTOUG
TEPLBAANOVTLKOUC TTOpAYOVTEG. ATTOSELKVUETAL in vitro oAAG Kal in vivo o€ melpapatolwa otl
oL TOELKEG QUTEG ouoieg eite Spwvtag ameuBeiag otoug OpXelS £ite WG evdokpLVIKOL
SLOTAPAKTEG, LEOW TOU OEELSWTIKOU OTPEG KOl ETLYEVETIKWY UNXOVIOUWY, ELOIKA OE LEYAAES
MooOTNTEG, ennpPedlouv  apVvNTIKA TNV  KWNTIKOTNTO Kol TN popdoAoyio  Twv
oneppatolwapiwv. Meydhn €TEPOYEVELD OUWE UTIAPXEL OTL UEAETEC OTOV avOpwWILVO
TMANBUOPO Kol €l8IKA OTNV €KOeon O WIKPOTEPEC CUYKEVIPWOELS TOELKWV OUCLWV TIOU
KoOnuepwva umapyxouv oto TeplBAMov. Altio autAG TNG €TEPOYEVElC elval n
dAPUAKOKIVNTIKI KAl OL TPOTOL HETPNONG TWV TOELKWV OUCLWY, N TOWKIAOTNTA TWV
peTaBoAltwy Toug, n SuckoAia oTov MPOaSLOPLOUO TNG XPOVIKNG SLAPKELOC TNG £KBeonG Tou
OTOUOU OF OUTEG KOBWE KOl Ol LOLALTEPOTNTEC TTIOU UTIAPXOUV OTLC UEAETEG TTOU adopoUV To
OTEpHA. AVAyKn €lval va yivouv TIEPLOCOTEPEC TIPOOTITIKEG EPEVVEG YLa TN Yvwaon tng Spaaong
TWV TEPLBOAAOVTIKWV TIAPAYOVIWY OTLG TIAPAUETPOUC TOU OTMEPHATOG CUMPBAAovTAg otnv

nepLdpoUpnaon TNG UYLOUG AvBPWITLVNG YOVLUOTNTAG
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Summary

The growth in industrialization is leading to the manufacture of various chemical products as
phthalates, polychlorinated diphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs),
dioxins, heavy metals, organic solvents, pesticide and many others. In general these toxicants
are directly released in the environment and reach human beings by respiration, skin
exposure, contaminated food products and drinking water. The reported decline in semen
quality, impaired motility and morphology, has been associated with the exposure to these
toxicants. The possible mechanisms are variable. They act as endocrine disruptors, induce
epigenetic modifications, produce free radicals and promote oxidative stress, altering by this
way the motility and morphology of spermatozoa. In humans, however, there is insufficient
evidence on male exposure to environmental toxicants, especially at low to moderate levels,
and its association with sperm motility and morphology. Reasons for the discrepancies in
results could include methodological differences in study populations, exposure levels and
duration, the variability of metabolites and their pharmacokinetics. Clearly, further
prospective studies are needed to clarify the role of environmental contaminants on sperm
parametrs which is necessary in order to ensure a safe reproductive health for all living

organisms.
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KEDANAIO 1 EIZATQrH

1.1 TENIKA

Mua amo TIg BeueAelwbelg apxEC yla TNV eUpubun Asttoupyla, Umapén kal mpoodo evog
olkoouoTAUaToC gival n dnuioupyia vyltwv amoyovwy. H paydaila avénon tng Plopnxaviog
KOL O EKLOVTEPVIOUOC ToV TEAEUTAIO alwva elonyaye pia TAnBwpa CUVOETIKWY CUCTATIKWY
oTO TePLBANOV TWV omoiwv N aAdYLOTN Xpron Ta UETETPEPE O LA CUVEXN ATELAR yLa TNV
ovVamopaywylk Asttoupyla Twv avBpwnwyv Kol Twv AAwv €uflwv oviwv. Elval mAéov
davepo otLautol oL tepBaAlovTikol pUToL 08NyoUV 08 PLELWHEVN AVOTTAPAYWYLKI) LKAVOTNTA
OTOUG Avdpec, evw PAAMTOUV onpavTKA TN Stadikacia tng oneppotoyéveons. Opwg To o
QVNOUXNTLKO OIMOTEAECUA QUTHG TNG KATAOTAONG Eval OTL AUTEC OL TOELKEG OUCIEG EKTOC Qo
TIC SlaTapayEG oTNV MOLOTNTA TOU OTEPUATOC KAL TNV UTIOYOVLUOTNTA ToU emidpEPouV ota
ATOUA, UMOPOUV VO £XOUV OPVNTIKEG EMIOPACELS SLAPECOU TWV YEVEWV BAAITOVTOG TOUG
amoyovouq. AAeG TAAL GOPEC Ol AVOTTOPAYWYLKEG SLaTAPaXEC UTTOPEL PEV val €XOUV WG
adetnpla t™n Ppedpikn nAkkia wWOTOCO OL OTOLEG APVNTIKEC EKPAVOEL( WUTTOPEL va
urtohavBavouv péxpl tnv edpnPeia. H pelétn tng emidpaong autwv tTwv mepBaAlOVTIKWY
TOEIKWY OUCLWV OTO QVATOPAYWYLIKO cuotnua tou avBpwrou pag Bonba adevog va
KOTAVOCOULE TOUC SLAPOPOUC YEVETIKOUC Kal HLopLakoUG TapAYOVTEG TIOU eMNPeAlouY Tn
OTIEPULOTOYEVEDN KOL VO EMEKTEIVOUHE T YVWOELS pa¢ Pplokoviag TpOmoug va TG
nieploplooupe, adeTtépou T BAAMTIKA AMTOTEAECUATA TOUG OTNV OVATTOPAYWYLKN UYELD TWV
{WVTOVWY OpYaVIOUWY Hag BETouV o emaypUmvNon Kol Ha¢ KAVOUV va avoAoyloToU e Kot
VO TIOPOUUE OWOTEG AMOodATELS XAPAOVTAG OTPOTNYIKN LE AUOTNPOUG KAVOVEC ylo. TNV
opBoloyikn xpnon toug. Movo £tol Ba s€aocdaliotel kot Ba mepibpoupnBel éva Loxupo,

TIOLOTLKO Kal aodAAECG LEAAOV YLa TOUG {WVTOVOUC OPYOVLOHOUG.

1.2 ®OINOYZA NOIOTHTA ZNEPMATOZ

Katd tig teheutaieg Sekaetieg MOANEG TANOUCHLAKEG LEAETEG KOl CUOTNUOTIKEG EPEVUVEG TIOU
Sle€nxbnoav os maykoopLo emninedo £€delgav pia pbivouoa mopeia oTIg BACIKEG TAPAUETPOUC
Tou omépparto¢. Mia petaavaAuon mou dnuooteltnke to 1992 (1) umootrplée OtTL ol
OUYKEVIPWOELS TOU OMEPUOTOC OTOUG QvOpe¢ ot OAO TOV KOOUO, XwPLg LOTOPLKO
UTIOYOVLLOTNTOC, HEWWONKE amod pla péon tiun 133 ekatoppupiwv ava ml to 1940 ota 66
EKATOUHUpLa ava ml mevAvta xpoévia petd, dnAadn to 1990. To 2000 ot Swan et al
TIAPOUCILACOV LA ETILKALPOTIONUEVN HeTaavaAuon n omoia emiBePaiwve Kal evioxue ta mio

TIAVW gupnuata Seiyvovtag cuvexr LELWON TWV OTIEPUOTIKWY TIAPAUETPWV (2).
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Mo mpoodateg Snuoolevoelg emBeBaiwoayv akOUO TEPLOGOTEPO AUTA TN dBivouoa taon Ue
ueAéteg mou adopoloav dedopéva amod SLAPOPEC XWPEG TOU KOGUOU. EVEEIKTIKA pumopolue
va avadEPou e OTL EMNPEACUEVN TTOLOTNTO OTEPUATOC BpEBnKe o avdpeg otn MaAAia, Néa
ZnAavdia, Ivéila, Tuvnoia kal lopanA. OAeg adopoloav UYLELC AVOPEC avamapOaywyLKNS
nAkiag kot armodedelypévng yovipotntag. (3-7)

Ot Auger et al pehétnoav 1351 vyleig avdpeg otnv meploxr tou MNaplolol amno to 1973-1992.
KaBe emdpevo nuepoloylakd £tog yévvnong tTwv efetalOUevwy avépwy avilotolyoUoe o€
£TAOLA HELWON TNG CUYKEVTPWONG KOTA 2,6%, TNG KLvnTIKOTNTOC Katd 0.3% Kal Tou Toocootol
duaotohoyikng popdoroyiag kata 0,7 %. (8) e pla PEAETN TECCAPWV OLADOPETIKWY
MANBUOoUWV otnv Eupwrn opadwv avdpwv, ou {oUCOV 0€ CUYKEKPLUEVEG TIEPLOXEG OE KABE
Xwpa Kal eiyav €ykueg ouvipodouc, Ppebnkav SL0popEC OTIC TIUEC TWV TAPOUETPWY
omnéppatog. Exovrag AaBet urt’ 6Yv tnv mepiodo amoxnc, Tnv nAkia kat tTnv emoyn, N LEAETN
BpriKe OTL OL CUYKEVIPWOELG OTIEPUATOC OTOUC AVOPEG IOV Katolkouoav otn MaAAia kal ot
Aavia ATav ONUAVTIKA XOUNAOTEPEG OE OXEON HE auToUg Tou €uevav otn Ouavdia. Ta
enimeda napaywyng onéppatog dpaivetat otL Stadépouv petafd Sladopetikwv Aawv. EKTOg
QIO TIG YEVETIKEC SLadop£C TToU TIBAVWE £XOUV €Vl ONOVTIKO pOAO OTA AIOTEAECUATA QUTA,
gfloou onuavtikn paivetal va givatl n cupBoAn Twv TEPIBAAAOVTIKWVY OpayovIwy. (9)

Av KaL n ToLOTNTA TOU CTIEPUATOG Ao POvn TNG dev elval OPKETH yla vo SLayVWOEL TNV
avE&pLKN UTIOYOVLUOTNTA, EVTIOUTOLE N EKTIUNGN TNG, LECW TOU MPOCSLOPLOUOU TWV KAAGOLKWV
TIAPAUETPWY TOU OTIEPUATOC OE £VOL EPYOOTHPLO, Elval £vag OXETIKA eUKOAOG TPOTIOG yLa [ia
MPWTN aflOTILOTN MPOCEYYLON TNC KoL pa KaAn Baon yla tn pebddesuocn tng mepaltépw

Slepelivnonc.

1.3 2NEPMATOTENEZH

H oneppatoyéveon eival pia Suvapikn dtepyacia moAAamAaclaopol Kot Stadopomnoinong
TWV YEVVNTIKWY KUTTAPWY TIOU TIEpAABAVEL Lo KaAd puBulopevn SLadoxn UITWTLKWY Kot
MELWTIKWY SLOPECEWY ATIO TO OTASLO TOU OTEPHOTOYOVIOU €WwC TO OTASLO TOU WPLUOU
oneppatolwapiou, n onoia AapBAveL XwPa OTO EAEYXOUEVO UIKPOTIEPLBAANOV TWV OPXEWV.
MpOyovog TWV OTIEPLATOYOVIWV TTOU AUEAVOUV HE UITWTIKEC SLALPETELS TIPLV TNV L0080 TOUG
otn Stadkaoia tng Stadopomnoinong eival to PAACTIKO yevvnTIKO KUTTapo. H B€on tnv omnola
£XOUV T KUTTAPO OTO OTIEPUATLKO £TILOAALO Sev sival Tuxaia, kaBwc umtapxet uPnAol Babuou
OPXLTEKTOVLKN) OPYAVWON: OUASEC TTOPOUOLWY AEITOUPYLKA KUTTAPWY TomoBetolvtal Kovtd
HUECQ OTO OTIEPUATLKO €TILONALO pe Ta TALoV dwpa KUTTApa TPog th Baotk HepBpavn Kal T

TIEPLOCOTEPO WPLUA TTPOC TOV AUAO. Ta kUTTapa Sertoli elval cuvéxetla tng BaotkAc LeEUPBPAvNG
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TWV OTIEPUOTLKWY cwAnvapiwv, Bplokovtal avapeoa ota KUTTAPA TNG OTEPLOTOYEVEDSNG Kall

£X0oUV BAOLKO UTIOOTNPLKTIKO KOl pUBLLOTIKO poAo.

1.3.1 ZTAAIA ZNMNEPMATOIENEZHZ

Ao TtV évapén TNG NBNG Kol LETA, TA OTEPUATOYOVLA, TwV omolwv n Slapketa {wng eivat 27
NUEPEC, OPXLKA UETOTPEMOVTAL OE TIPWTOTOYH OTEPUATOKUTTPA (OTIEPUATOKUTTOPO TIPWTNG
TAENG). ITNV MPWTN auThH GACH TNG OTEPUATOYEVEDNC, TOL OTIEPHOTOYOVIA UETAVOOTEUOUV
TPOC TOV QUAO TWV OMEPUATIKWY ocwAnvapiwy, KvoUpeva Petafld Twv Kuttapwv Sertoli.
KaBwg ta tedeutaia eival peydha kUTtopa, e MAOUGLO KUTTAPOTAACU, TepBAAAouV Ta
OTlEPLATOYOVLIO € OAN TOUG TNV Topeia. Ta OTEPUATOYOVLO TIOU TIEPVOUV TL CUVOEDELG TWV
Kuttapwv Sertoli udiotavtalr OSopkEC aMAayEC KOl UETOTPEMOVIOL OTA  HEYAAQ
OTIEPUOTOKUTTAPA TIPWTNG TAENG. KABe mpwTtoTayEg omepUATOKUTTAPO, TIou el 23 NUEPEC,
vodlotatal TNV TPWTN MEWWTKA Slaipeon Kal petatpenetal o SUo Seutepotayn
OTlEPUOTOKUTTAPA (OTtEpUATOKUTTAPA SEVTEPAC TAENG) TTOU ElvaL KPA, ODALPLKA, OTTAOELSH
KUTTOpO.

Ta Seutepotayr OTEPUATOKUTTOPA TIEPLEXOUV LKPO aPLOUO XPWHOCWUATWY KAl £Val LLOVO
DUAETKO XpwpoowHa X 1 Y, BplokovTal 1o KOVTA oTov aUAO TOU OTIEPHUATIKOU cwAnvapiou
Kot foUve pla nuépa oto téAog¢ Tng omoilog udiotavral tn SeUtepn PelwTk Slaipeon
oxnuotilovrag 4 amloeldeic oneppatidec. Katd tn Sidpkela tg deltepng autrg dlaipeong
Sev umapyel GAAN eAdttwon Tou aplBuol Twv XpwHoowudtwy. H Slalpeon autn , mapotL

OVOUATETAL LELWTLKN, LOLATEL TTOAU UE pLa oA LTwTLKA Slaipeon. (10)

Eik. 1 ¥14d10 otreppaToyéveong

1.3.2.2NEPMIOTENEZzH

H omepuloyéveon (spermiogenesis) eival n tehevtaia ¢pAon TG OMEPUATOYEVESNC KATA TNV
orolat oL amhosldikég omeppatideg, Ywpic Tepaltépw SLALPECEL], HUETOTPEMOVIOL OF
omneppatolwapta. Ot BoolkeEG HeTABOAEC TOU AapBAvouv Xwpa KOTA T SLapKeLa 23 NUEPWV

glval o oxNUATIONOC TNG KEDAANG KAl TNG OUPAG TOU omeppatolwapiou, KAl n anwAeLa Tou
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https://www.sciencedirect.com/science/article/pii/S1084952116300209
https://www.sciencedirect.com/science/article/pii/S1084952116300209

KUTTAPOTAQONATOC Tou. H ddon tng omepployéveon xwplletol o€ TECOEPLS EMIUEPOUG
daoelg: Kata tnv npwtn paon (dacon Golgi) oxnuatiletal to akpoowpLko kuotiblo (acrosomic
vesicle), n xpwpativn ¢ KABE oTMEPUATIONS CUUTTIUKVWVETOL SNULOUPYWVTAC L0 CUUTTOYH
pala kot o mupnvag nepLlBAAAeToL anod €va HEUBPAVIKO MOpAywyo Tou cuothuatog Golgi.
Kata tn 6ebtepn dpadon (ddon Cap), To OKPOOWULKO KUOTIOLO PETAKLVEITAL TTPOG TOV TUPHVA
NG OTPOYYUANG omeppoatidag Kat apyilel va oxnuatiletal o mpodpopog tng oupdc (LaoTtiylo)
oo to KeVIpLOAlo. Katd tnv tpitn ¢paon (akpoocwutakr ¢acn), o mupnvag tTng omepUATIOAg
ETUUNKUVETAL Kal oxnuatiletal To akpOowa, Tou TepLEXel Eviupa amopaitnta ylo TN
Slelobuon tou onepuatrolwoapiov oto waplo. TéEAog, Katd tnv tétaptn éaon (daon tng
wplpgavong), To UITOXOVEPLO. CUYKEVIpWVOVTIAL YUpWw amd TO HOOTiylo, TO omolo
Stapopdwvetal mARpw. KabBwg o oxnuatiopog tou omeppotolwapiou mpoxwpd, TO
UEYOAAUTEPO HEPOC TOU KUTTAPOTMAGOUOTOC OomoBAaAAstal. To TEAKO oOTASl0 NG
UETOUOPPWONG TNG OTMeEPUOTIONC o omepuatolwaplo omoteAel 0 OXNUATIOMOC TNG
TIOAUTIAOKNC oupd¢ amo to afovnuatio (axonemal complex), mou amoteAsital and &vo
EOWTEPLKA HOVA Kol evvéa €efwteplkd OUTAA HLIKpOOWANVApPLA. 3TN GCUVEXELX, TO
omneppatolwaplo odnyeitat otnv emdLSupida, OToU WPLUATEL, TIAPAUEVOVTAG EKEL Yot AANEG

21 nuépeg, kat kabiotatal Lkavo ylo yovipormnoinon. (11)

ElK. 2 Imepployéveon

1.3.3 AIMATOOPXIKOZ ®PAIrMOZ (BTB)

O alpatoopykog dpayudc (blood testis barrier- BTB), mou cuvavtdtal otnv empavela
enadng petatld twv Kuttdpwv Sertoli, cupmeplapPavel pepPpavikéc mpwieiveg mou
oxnuatilouv otevoouvdeapoug (tight junctions-TJs), xaopatoouvdéapouc (gap junctions-GJs)
KoL ouvdéopoug mou potdlouy pe dsopoowpota (desmosome like junctions), cupmAgéyuata
PUOLLOTIKWV KOl SOULKWY TPWTEIVWY, KaBwe Kal mpwrteiveg petadopeic doppdkwv.
Alaxwpilel To omeppatiko emBnAo oe Baolkd Slapéplopo Kal mapaaulikd Sivovtag to
gvauopa yla ) owotn gEEAEN g Stadkaoiag tng pelwong KoL TNG OTMEPUATOYEVESNC E

Sadopouc tpdmouc. Etol Spa we a) £Vog TolXog mPooTaciog i we Lo avoooAoyLkr TTUAN, yLa
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TO SLAXWPLOUO TWV AVILYOVWV TIoU €KbpAloVTaL TPOCWPLVA KATA TNV UETOUELWTIKN €EEALEN
TWV OTIEPUATOYOVIWV aTIO TO AVOCOAOYLKO CUCTNLA TOU EEVLOTH), E OKOTIO TNV OMOTPOTIA TNG
TLOPOYWYNG OVTLOTIEPULKWVY AVTIOWHATWYV B) WG eKAEKTIKOC Ppayuoc Tou KaBopilel, ETUTPETEL
N eumodbilel, tn petadopd BPEMTIKWY CUCTATLKWY, NAEKTPOAUTWY, OPUOVWYV KOL OUGLWY TIOU
Spouv MopakpLVIKA puBuilovtag e auTOV ToV TPOTIO TOOO To €(60¢ 600 KOl TNV MTOCOTNTA TWV
OUGCLWV TIOU aOLTOUVTAL VLA TNV QVATTUEN TWV OITAOELSIKWY OTIEPUATIOWY V) EMUTPEMEL TNV
eloob0 ouykekplpuévwy pappakwy pe tn Bonbela lbikwv petadopéwv kat §) Asltoupyel wg
pLa €181k Sopn mou avadlataooetal SleukoAuvovtag T LeTadpopd TwY OTIEPUATOKUTTIAPWY

MPWTING TAENC (PLV IOUV 0TO 0TASLO TNG MPWTNG LELWTLKAC Slaipeonc) Slapéoou autou.(12)

1.3.4. KYTTAPA SERTOLI-POAOZ OPMONQN

Ta Sertoli kUttapa mapéxouv OOWULKN, avoooAoylky Kol Slatpodlky otrplEn ota
OQVOTTTUGOOUEVA apXEyova KUTTOpa. To KUTTAPOMANOUA TOUG To TEPLPANEL CUVEXWC OE OAN
TNV Mopeia Toug Kal Ta oTAdla WPIHAVONG TOUG PEXPL KOL TN UETATPOT OF ETUUNKUOUEVEC
OTIEPUOTIOEC KL TEALKA TNV ATEAEUOEPWOT) TOUC OTOV AUAO WG WPLUO OTtEpUOTOlWAPLA, EVW
n Kopudaia emnidpdaveld Toug GTAVEL OTOV QUAO TWV OTIEPUATIKWY CWANVAPIWV Kol amOTEAEL
TNV TEPLOYN OToU £ival eUBUBLOUEVEC KOL AYKLOTPWHEVEG Ol WPLUEG OTIEPUATIOEG ETOLUES VOl
aneAeuBepwBolv. OL KUpLEG AELTOUPYIEG TWV KUTTAPWY aUTWV gival a) otnplén , mpootaocia
KoL Tpodk pUBULON TWV avVaANTUCCOUEVWY oneppatolwapiwv B) doayokuttadpwon Kot
Slaomacn amno Ta AUCOCWHATA TOUC TWV KUTTOPOTAACHATIKWY KAACHATWY TTOU TIPOEPXOVTOL
KOTA TN OTIEPUOTOYEVECH MO TO MAEOVAOUA TOU KUTTOPOTMAQOUOTOC TNG OMEPUOTISNS V)
Ekkplon mpwteivwy Kol evIUUWV TIOU £XOUV CHUAVTIKOUC POAOUC OTn OTIEPUATOYEVEQDH.
ErumAéov ta kUTtapa Sertoli £gouv OAa Ta opyavidia OmMw¢ OAa To CWHATLKA KUTTAPA Kol
yovidla mou puBuifouv tv emiBiwon kat tnv andéntwon. H akplBnig puBuLon tng ékbpacng
QUTWV TWV yoviblwv elval kaBoplotikn yla va e€aocpaiicouv tnv emiPBiwon twv Sertoli ta
orola otnv mAsoPnodio toug pubuilovtat amdé tnv FSH, tnv teotootepdvn Kal TNV
olotpadlohn. H &pdon tng OBulakiotpomou opuovng (FSH), tng teotootepdvng, NG
oloTpadlOAnG Kal n otevhy Toug aAlnAefdptnon e ta kKuttapa Sertoli kat Leydig sival
KOBopLOTIKNA yLa TNV TopPELa TNG oneppatoyéveond. H FSH eival anapaitntn ywa tnv avénon
ToU aplBuoU Twv oneppatoyoviwv mou Ba prmouv otn pelwon kot pall e TNV TECTOOTEPOVN
0oKoUV dpeco £Aeyxo otnv ékdpaon Twv yovidiwv Tou amottolvtol yld Th owoth
oAokApwaon TNC HElwoNG KAl TwV YEYOVOTWV UETA omd auth. EmumpooBeta n tectootepdvn
glval amopaitntn ywa tn Satipnon tou alpatoopxtkol dpaypol, tne Stadikaciag tng
peiwong, ™ mMPookOAANONG Twv apxéyovwv KuTtdpwyv oto Sertoli kabBwg kot TG

oaneAevBépwong Twv omneppatolwapiwv. Emiong yla tn omepUOTOYEVESN CNUAVIIKO pOAO
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£X0OUV MPWTEIveg UTIELBUVEG yLa TN PUBULON TwV SLadLKACLWV TNG HElwonG Kal pitwong Kabwg
KOlL KATIOLEG KIVAOEG, KUTTOPOKIVEG Kal auéntikol mapayovteg. (13)

JUUTEPAOUATIKA Aoutov Ba Aéyape OTL N MPOOEKTLKA KAl CwaTr pUBULON TNG AEITOUpYLOC TWV
Sertoli koL TwV €L6IKWV OXNUATLOUWY TOUG 0TNV Kopudaia emidpaveld Toug cuvdualopevn Ue
™ OSuvoulkp tou BTB, kaBwg KalL n OCUUUETOXH Twv opuovwv FSH, olotpadloing,
TECTOOTEPOVNG KAl AAAWV avdpoyovwy cuBAAAOUV OTO CXNUOTIOMO SOULKA Kol AELTOU PYLKA

ApTLWV oTeppatolwapiwy oTo KOAA EAEYXOUEVO ULKPOTIEPLRAANOV TWV OPXEWV.

KEDAAAIO 2 EPTAXTHPIAKH ANAAYZH INEPMATOZ

2.1 TIMEZ ANADOOPAZ NAPAMETPQN ZMEPMATOZ

‘Eva Selypo omépUaTtocg ival éva peilypa amno oneppatolwaplo KoL EKKPLOELS amod Tov OpxL Kal
™V embLdupida ta omoio avapelyvUovTal KATd ThY EKOTIEPUATLON UE E€KKPLOELG amo Tov
TIPOOTATN, TIG OTIEPUATOSOX0UC KUOTELG Kal AAoug ad€veg. To 0Ao deilypa kataAnyet va gival
£€va TaXVUPEVOTO LYPO. H MoLOTNTA TOU EKTIMATAL KATOTILV TNG AVAAUGCNC TOU KATA TNV omola
Tpayuatonolouvtal SLapopeg UETPNAOEIC TOOO Twv omeppotolwapiwyv, 600 Kol TOu
OTIEPUOTLKOU TIAAOMATOG. Ta TeAeuTala Xpovia £vag aplBuog and SLadopeg TEXVIKEG EXOUV
aVaTTtUXOel TPOKEIEVOU VO UTIAPXEL OVTLKELMEVIKN EKTIHNON TWV XOPOKTNPLOTIKWY EVOC
Selypatog onéppatog, Omwe yla mapadelypo to computer-assisted semen analysis (CASA). H
KAaokr HEBoSoc¢ avaAuong Tou CTIEPUATOS OUWG, aKkOpa Kal onuepa, Bewpseital wg n mo
aflomiotn. M Tumik avaluon oméppotog TEPAAUPAVEL EKTIUNON OCUYKEKPLUEVWV
TIAPAPETPWY OTIWG

v" Oyko
Kivntikotnta
Mopdoloyia
JUYKEVTPWON
ZwTKoTNTA

Peuototnta — I§wdeg kabwg kot

D N N N N NN

MoooTKomoiNoN KAl AvVOyVWPLoT HN-OTIEPUATIKWY KUTTAPWY KL TNV
avixveuon oVTLOTIEPLATLKWY AVTIIOWHATWY
Ot TWég avadopdc Twv MapaUETpwy evog delypatog onépuatog (14)(15) cupdwva pe tov

MOY eivat oL e€nc:
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NMAPAMETPO2 NEEZ TIMEZ ANAOOPAZ

KATA NOY (2010) TIMEZ ANADOPAZ
ME AIAZTHMATA KATA MQOY 1999
EMMIZTOZYNHZ 95%
OVKOG OTEPLATOS | 51 5 (1.4-1.7) >2 ml

Juykévtpwon: >15 x 10*6/ml (12-16) 220 x 10*6/ml

OAWKOG aplBuoG: >39 x 10*6/ml (33-46) 240 x 10*6/ml

Kwntwotnta >32% (31-34) pe mpowONnTIKNA >50% e tpowONnTIKNA
KnTikotnTa (Katnyopleg a+B) | Kwntuikotnta (KAtnyopleg
€VTO6 60 min amo tnv o+pB) N 225% e taxesia
EKOTIEPUATION TPOWBONTIKA KvNTKOTNTA

katnyopia (katnyopia a)
€vTo¢ 60 min amo tnv

EKOTIEPUATLON
OALKA KlvnTKOTNTA >40% (38-42) pe mpowdNTIKN
KOLL ETILTOTILAL KLVNTLIKOTNTO
(katnyoplieg (a+B+y) evtog 60
min Ao TNV EKOTIEPUATLON
Mopdohoyia 24% (3-4) kata Tygerberg >15% kata NOY 1 214%
kata Tygerberg kat
Selktng
tepatolwoorneppiag <1.6
ZwTkOTNTA >58% (55-63) Lwvta >75% {wvta
(1N kexpwopeva) (1n kexpwopeva)

2.2 NPOZAIOPIZMOZ MOP®OAOrIAZ KAl KINHTIKOTHTAZ ZMNEPMATOZQAPIQN

Kwntikotnta

Ze anmhni avtkelpevodopo mAdka oe Bepuokpaocia Swiatiov petafy 18 kat 24°C, petd amno
KoAn avadeuon tomoBeteital 10ul Tou Selypatog onépuatog Kal pe peyébuvon 25x-40x oe
€VOl OMTIKO HIKPOOKOTIO (0€ HIKPOOKOTO avtiBetng ¢daong esival kaAltepa) yivetal n
EKTINON TNG KWNTIKOTNTAG. € OEPUOKPAOCIEG EKTOG AUTWY TWV opilwv UETABOAEC oTNnv
KWVNTIKOTNTA WMopel va mapatnpnBoulv. H KvnTKotnTa Ba MPEMEL val EKTLUATAL OGO TO
SuvaTov TILo ypHyopa LETA TNV PEVCTOTIOINCN TOU SElyATOC, GUGTHVETAL VA YIVETAL TO TIOAU
of pia wpa omd TNV EKOTMEPUATION. IMePUATOlWAPLO PE KIVATIKOTNTA (a) elval autd mou
KLVoUVTaL JE ToXEla TTpowdNTLKA Kivnon, KAAUTITOVTAS [Lo. arooTtacn TouAdylotov 20mm/sec
(To pLed pnRkog tou oneppatolwapiov). TouAdylotov 200 oneppatolwdapla os SUTAN HETPNON,

6nAadn to Ayotepo 400 oneppatolwdpla 6To cUVOAO, EKTLHOUVTAL UE AUTOV Tov TPOTo,
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amodelyovtag maAvia tnv afloAdynon autwv Tou PBplokovtal KovIid otnv AKpn Tng
KoAumtpidag.

H kwnTikotnta Twyv oneppatolwapiwy ektipdrot cuudwva pe to véo WHO 2010 o€ tpia €idn
o€ avTtiBeon e TOUC TECOEPLE TUTTOUC KIVATIKOTNTAC MOV TMPOTEIVOVTAV OTO IPONyoUHEVQ
gyxelpidla (a. Taxeia mpowBNTIKN, B. vwBpr mpowBNnTIKA,y.emLtomnia, 8.akwvnoia)

-Kivhon oneppatolwapiwv (eite kwolvtal Taxewe eite Ppadiéwg elte mpaypotomololv
peyaAoug KUkAouc) avefaptnTwg TaxUTNTAC

-Ermutéma kivnon (kivnon oe pikpoug KUKAoug, Kivnon tng kedaAng 1 tTng oupdg xwpls va
KLve(Tal To UTtOAOLTTO TN TOU oTeppatolwapiou)

-Akwnola

H aAlayn auth mpotadnke Aoyw tn¢ SuokoAlag mou emikpatel LETAED TwV EPYOOTNPLAKWY,
oTtnVv akpLPn dLakplon Twv orneppatolwapiwy mou Kwvouvtal He VP nAn mpowONTIKN TaxUTNTaA.
H amlomoinon autry otoxeUel otn OLEUKOAUVON TNG YEVIKEUUEVNG TUTIOMOLNONG TWV
QTMOTEAEOUATWY, aV KAl cUUPWVO PE KATTOLOUG ELSLIKOUG 0 SLaXWPLOUOG TwV U0 KOTNYopLWY
TPOWONTLKAG KIVNTIKOTNTAG EVIOXUEL TNV KALWVLIKA onpacia the mopapéTpou

H exktipnon TG KWvnTIkOTNTOG Ba MPEMEL va YiveTal Hovo o€ ekeiva ta omeppatolwdaplo mou
gival aképatla kabBwg autd umoAoyilovtal Kol ot cuykévipwaon.(14)

Mopdoloyia

‘Eva popdoroyika pucloloyiko avBpwrivo oneppatolwaplo anoteAeital ano tnv kedalr, To
UECO CWHA KAL TNV 0UPA. ITNV KEDAAN TIEPLEXETAL O TIUPNVOLC EVW UTIAPXEL KOL TO AKPOCWHA
miou dpucLoloyika Ba mpémel va katadappavel ta 2/3 g kedbaAng Tou oneppatolwapiou. ITo
MECO TUAMA UTIAPXOUV TTIOAUGPLOpA pIToXOVEpLa evw akoAouBel kal n oupd mou e€umnpetel
v kivnon tou oneppotolwapiov, pAkog kepaing 4.0-5.0 um, mAdtog kedbaAng 2.5-3.5 um,
OXNMO OO WOELSEG, akpOowia o€ emidavela 40-70% tng kedaAng, auxévag 6-10 pm, oupd
45 pm.

H aflohdynon tng popdoloylag ouvioTATal va YIVETAL PE T QUOTNPA KPLTApLa Kotd
Tygerberg pe xpwon katd MamnavikoAdou g 200 TOUAAXLOTO oTeppaTolwapLa.

H popdoloyla twv omepupatolwoapiwv OnMwe ¢aivetal oto MIKPOOKOTO Sev eival n
TPpAyHOTIK  Hopdoloyia evog Twvtavol omepuoatolwapiou oA pia €kova  Tou
SnuLoupyolUE. AuTH N elkoOva emnpedletal ano SLadopoug MAPAYOVIEG: TN OTEPILOYEVED,
™ petadopd tou oneppotolwapiou, TNV wpipavon KoLt yneavaen, To XpOVo 0TO CTIEPUATLKO
UYPO, TNV TEXVIKN EMLOTPWONG, LOVLLOTIONONG, XPWONC, EMKOANONC TNG KaAuTttpidag aAld
KaL TNV TOLOTNTA TOU UIKPOOKOTIioU. Me peBOS0oUG TUTIOTIOLNUEVEG KOL EAEYXOHEVEG WG TIPOG

TNV TToLOTNTA, UIMOPOUE VA EAXLOTOTIOLCOUE TIC TINYEC TwV 0OAUATWY TIoU oXeTilovtal
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pe tn Stadikaoia Kal vo EOTLACOUE TIG TTPOoTIAOELEG 0TV KatdTtaln Twv Stadopwv popdpwy

omneppatolwapiwv cUudwva TAEOV LLE TA AUOTNPOTEPA KPLTNpLa. (14)

2.3 IYMNEPAZMATA

H eKktipnon Twv MOPOUETPWY TOU OMEPUOTOG, TIOU OMWG OMOSEIKVUETOL NTOV OPKETA
EUUETAPANTEG UE TO MEPOC TWV XPOVWV, EVEXEL SUOKOALEC OTLG OMOLEG EKTOC O TN CWOTN
peboboloyia Baoikd polo mailel kal n epmewpila kAt n  kplon tou mapatnpnt. H
Xpnolgomnoinon avalutwy mou MOANEG dopEG TTPOoodEPEL UL LEYOAUTEPN QVTIKELLEVIKOTNTA
otn Slevépyela Twv avalloswv ¢alvetal OTL, MPOG To Mapov, dev €xel Baolkd poAo oTo
oneppodiaypappa. O Maykoouog Opyaviopog Yyeioag (WHO) pe tig kateuBuvtnpleg odnyieg,
TPOCOPUOCHEVEC KABe Popd ota dedouéva Tng emMoxnc, mpoonabei va BaAel mAaiola Kal
KOWVOVEC, YloL TN owoTH €KTEAECH TNG €€£TAONG TOU OMEPUOSLAYPAUUOTOG KOL TN SUVNTIKNA
ouykplon twv Sladopwv AMOTEASCUATWY, TIOU Elval amapaitntn ywo TNV &KTIUNCN TNG
YOVLUOTNTAG, TOOO TOU KABE OTOMOU XWPLOTA 000 Kal TWV OuAdwv, yla Tn owoTth Kol

EUMEPLOTATWHEVN EEQYWYN) OUUTTEPACUATWY OTLG SLAPOPEC LEAETEC.

KEDAAAIO 3 NAPAITONTEZ MOY ENHPEAZOYN TI2 NAPAMETPOYZ TOY
2NEPMATO2

3.1 HAIKIA

OL oXeTlOpeVEG PE TNV NAKIOL ETUMTWOEL OTNV OVATTOPOYWYLK A£lToupyia Tou avdpa
odpopouv aAayEG 0To OpHOVIKO TOU TIPOdIA KABwWE Kol AVOTOWLKEG —LOTOAOYLKEC LETABOAEC
oTa Opyova TOU YEVWWNTIKOU CUOTAUATOC HE emakoAouBo, petafy GAAwv, Tn pn owoth
OTIEPLATOYEVEGDT KOLL TNV TITWON TNG TTIOLOTNTOG TOU OTIEPUATOC. ETOL pe TNV avénon tng nAwkiog
TAPATNPEITAL UELWHUEVOG OPXLKOG OYKOC TIOU QVTLKATOTITPIlEL TO UELWHEVO aplOpd Ttwv
Kuttapwy Sertoli, mayuvon tng Baoikng LEUBPAVNG TWV 0PXLIKWY CwANVapiwv, ENATTWGN TOU
mMAnBuopol Twv Kuttdpwv Leydig, Helwpévn AslToupyla TwV EMLKOUPIKWY OSEVWV Kol
atpodia tou mMpootdtn OAAA Kol €VOOKPIVIKEG UETABOAEC OTWG SlaTAPAXEG OTO PUBUO
Aeltoupyiog tou untoBalapounoduaclakoU-opxLlkou déova, HELwWPEVN FSH Kal TEoTOOTEPOV.
AnoteAéopota OAWV TWV TOPATIAVW Elval N Pelwon Tou GYKOU Tou OMEPUATOC aAAQ Kl O
EMNPEACLOG TNG LopdoAoylag Kot TNG KLVNTIKOTNTAG TwV oneppatolwapiwv. (16-18)

EvSelkTika avadépetal OTL o€ avaokomnon tng BLpAloypadiog to 2001 n avénon tng nAtkiog
OUVOEETAL QPVNTIKA HE TOV OTEPHUATIKO OYKO, TNV KLVNTIKOTNTO Kol TNV popdoloyia twv

omneppatolwapiwy Xwpic OUWE va UTIAPXEL KATIOL CUCXETLON HE TNV CUYKEVIPWON TOU
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OTIEPLATOG. ZUYKEKPLIEVOL ELWON TOU OYKOU amo 3%- 22%, TnG KnTkotntag anod 3%- 37%
Kol TNG duoloAoyikng popdoroyiag amnod 4%-18% eival mBavov va mapatnpnBolv os évav

avdpa nAtkiag 50 etwv o oxéon ue €vav 30 Twv. (19)

3.2 ENAOTENHZ KAI ENMOXIAKH AIAKYMANZH

MEAETWVTAG TIG TTOPAUETPOUG OTIEPHATOC BPEONKe OTL EVW N avarmapaywyr Tou avepwrou
Sev SLEMEeTAL Ao emoyLakn SlakUpavaon , evtoUTolg n omepatoyéveon Sev eival idla o 6An
™ SLApKeL TOU XpOvou aAAd tapouoLalel AUEOUELWOELG. 2T ypddnua mou SnpoaoteveTal
oTo eyxelpibio tou MOY meplypadovrtal ol PHeTAPBOAEG OTn cuykévipwon oe 60 Selypata
OTIEPUATOC €VOC YOVIUOU avdpa oe Stdotnua 120 nueEPwWY TOU KATA TIOAOUC EPEUVNTES
ouvodEeVETAL KOl ATIO AVTIOTOLXO EMNPEACKUO TNG HopdoAoyilag Kal TnG KvnTkotntag. (20)
Emiong, n etnola SlaKUPOVON TIOU TOPATNPELTAL OTI( TOPAMETPOUG TOU OTEPUATOC
avtavakAa tic dtadopég ota enineda tng Ospuokpaaciag Kal otn SLapKela LETAEL TNG NUEPAS
KOUL VOXTOG. ZUYKEKPLUEVO TOGO O CUVOALKOG aplBOC, N CUYKEVTPWON KOl N KVNTLKOTNTA 000
KOL TO TTOCOOTO TWV GUOLOAOYLKWY HopPwV TwV omeppatolwapiwy HELWVOVTOL OTaV
Sldpkela TG NUEPOG HeyoAwvel. EmutpooBeta ol xapnAég Beppokpaciec Tou Yelwwvol
£UVOOUV TN OTIEPUOTOYEVEDN VW OL UPNAEC TTOU ONUELWVOVTAL TOUG KAAOKALPLVOUG LNVEG
EMNPEGIOUV OPVNTIKA TNV TOLOTNTA TOU OTIEPUATOC. (21)

MoAAEG peléteg Onwe autég Twv Andolz P et al kot Sobreiro BP et al, otnv lonavia kat Bpaliia
ovtiotolyo, £6el€av OTL OAEG OL MOPAUETPOL TOU OTEPUATOC, O OYKOG, N OUYKEVIpWON, N
KvNTIKOTNTA KOt N popdoloyia kupaivovtav os unidtepa enineda to Mdaptio amo OTL To

YenmtépBpro. (22,23)

3.3 ZYNYNAPXOYZEZ NOzOI

Ol KOTOOTAOELG TIOU UMOPEL va EMNPEACOUY TNV TMOLOTNTA TOU OTEPUATOC MEPAAUPBAvVOUV
OVOTOUIKEG OVWHAALEC TOU YEVWNTIKOU CUOCTHMOTOG TIOU elte KAnpovopouvtol Omwg To
ouvbpopo Kleinefelter, n kuotwky tvwon, ta yovidia AZF-DAZ, eite elval emiktnteg pe
XOPAKTNPLOTIKA Tapadeiypata tnv kpuopxia, tTnv KIpookNAn. AAAEC popEG TTAAL UTLAPYOUV
dAeypovég amnod Sladopoud Loug Kot BakThpla e CUXVOTEPEC QUTEG TTou odeilovtal og HPV
(ol Papilloma), HSV (epmintotoi), HBV (nmatittda B), Chlamydia trachomatis, Ureaplasma
urealyticum kot Mycoplasma hominis. Ot tpootatitidec kot el8IKA oL XpOVIEG £xouv Th SLKA
TOUG OCUMHETOXN OTOV QAPVNTIKO EMNPENCUO TWV TIAPAUETPWY TOU OTEPUATOC, EVW Mia
Slaitepn B€on KATEXEL KAL O KAPKIVOG TWV OpXeEwWV, N vooog Hodgkin kat n Asuyawpio kot

OPKETEC CUOTNHATIKEG VOOOL OTIWE 0 LaBnTng
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3.4 NMAPATONTEZ MOY ZXETIZONTAI ME TO TPOIMNO ZOQHZ

Awtpodn

OAa ta tpodLpa ou eival mAouola o€ avTloEelOWTIKEG ouaieg daivetal OTL BeATIwvVouY TV
KLVNTIKOTNTA KoL TN popdoloyia Tou onéppatog. (24)

To (610 oupPaivel kal pe Ta TpodLUa Tou oxetilovtal Ye T Heocoyelokn dlatpodn dppouta,
Aaxavikad, kotonouAo, Papt, SnuntpLakd. (25)

Noayvoapkio

Maxvoapko cUUPWVA LE TOV TTAYKOGHLO OPYOAVLIOUO LUYeiog oplleTal To dtopo pe Seiktn palag
owpatog (BMI) >30. ApkeTég HeAETEG €xouv Sel€el apvnTik cUoXETlon PeTaty tou BMI kat
NG CUYKEVTPWONG, HopdoAoylag Kal KIVNTLKOTNTAG TOU OMEPUATOG. O KUPLOG UNXOAVIOUOC
daivetal va eival n avénon tTwv KUKAOGOPOUVIWV OLOTPOYOVWV AOYyW TNG OUENUEVNG
UETOTPOTIC TNC TEOTOOTEPOVNG O OUTA. AkOAoUBwWG Mewwvetot n FSH kat LH kot
Slatapacoetal n oneppatoyéveon. (26,27)

AAkoOA

Ao TN Xpovia Kal KaBnueptvr xprion oAkooA ¢aivetal otL emnpedlovral ol TAPAUETPOL TOU
OTIEPUOTOC KATL TTOU SEV LOYUEL YL TNV TIEPLOTACLAKN KATavaAwaor) Tou. Exel anodewxBel otL n
aBavoAn Spa dpeoa TOEIKA OTOUC OPXELS, TIPOKAAEL atpodia autwy, aufavel To ofeldWTIKO
OTPEC PE EMNPENCUO TwWV KUTTApwv Leydig kat Sertoli, aA\a Siatappdoel Kal tov afova
umoBaiapo unoduon kal petwvel tn libido.

Ye pla petoavailuon mou mepleAdppave 57 peNETEG BpEBnKe onUAVTIKA oX€on METAED TNG
KOTAVAAWGONC AAKOOA KoL TNG LopdOAOYLAC, TOU OYKOU KOL TNG CUYKEVIPWONG TOU OTIEPLATOC.
MoAUL AiyoL avtpeg amd tnv Katnyopio Twv aAkooAlkwv eixav duacloloyikn popdoloyia
OTMEPUATOC. To 73% QUTWVY TIOU KATAVAAWVAV LEYAAEC TTOCOTNTEG AAKOOA KOl TO 63% QUTWVY
ME HETPLEC TTOOOTNTEG RTAV TEpATO{WOOTIEPULKOL. (29)

ZwHATKA AoKnon

H nmua doknon otoug avdpeg dev emnpedlel 1 (owg Spa EUEPYETIKA OTNV TOLOTNTA TOU
omnéppatog. MNeplypddnke OTL autol mMoU aokoUVTav TOUAAXLOTO TPELS GopEC TNV eBSouada
and pla wpa kabs ¢opd eixav KaAUTEPEG OAEC TI( TOPOUETPOUG TOU OTEPHATOC
OUYKPLVOLEVOL LLE QUTOUG TIOU OOKOUVTIAV OUXVOTEPA Kal TLo OKAnpd. EWkd yua n
popdoloyia autol Tou aokoUVToV o EAEYXOUEVQ, NTLo. ETtiMeda, eixav onUAVTIKA KaAUTepn
popdoloyia (15.2%), 6vtag ol povasLkol Tou ATAV eVTOg TWV TIUWV avadopds cuudwva Ue
ta kpLtpLa Kruger, o ox€on e autoUC TTOU 0.0YXOAOUVTAY HE KATIOLO QVTOYWVLOTIKO AOANuOL

(9.7%) n, akdua MePLOCOTEPO, HE auToUG Tou ATav abAntég uPnAng Katnyoplag Kol
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anattioswy (4.7%). Kat ot AAAEG TAPAUETPOL OPWG, OTIWGE N KLVNTIKOTNTA KAL | CUYKEVTPWON,
daivetal otL emnpedlovrav avaloya aAd og pikpotepo Babuod. (30)

Aelypota pe  PEWWHPEVN  KVNTIKOTNTO  Kal Kok popdoloyia £€xouv Ppebel oe
papaBovoSpOUOoUG KOTA TNV MEVTAUNVN SLAPKELA TTPOTIOVNONG AAAA Kal o€ TTOSNAATEG TToU
nodnAatovuoav MEPLOCOTEPEC ATIO MEVTE WPEG TV eBdopada. (31,32)

Kwntd tnAédwva

Ta Kwvntd tnAédwva dalvetal OTL EMNPEAIOUV OPVNTIKA TNV TOLOTNTA TOU OTEPUATOC. 2€ pia
petaavaiuon ot Adams et al cuykévipwaoav Tic peAéteg amo to 2000 £wg to 2012 kal Bprkav
OTL N XPNOLUOTOINoN TWV KWVNTWV TNAEDWVWV EXEL APVNTLKA EMIMTWON OTNV KLVNTIKOTNTA TOU
OTIEPUATOC Kol 0TN {WTLKOTNTA, EVW TTOPOEVOUV aDLBOALEG OXETIKA LLE TN CUYKEVTpWON. Ta
KWNTA& ThAEDwva EKTTEUTOUV XOUNANG CUXVOTNTOG OKTIVOPBOALQ, YWWOTH WG NAEKTPOUOYVATIKN
oktwvoPBoAia Katd tn Slapkela ™G UToAoyIoTKAG enefepyaoiog (EMR) kat €va Seutepo €ibog
oKTWoPBoAlag TNV UTEPUBPN akTvoBoAia -KoWwe BepUOTNTA- TIOU EKITEUTIOUV TOL ECWTEPLKA MEPN
TIou €xouv {eotaBel. Ot pn BepUIKEC EMUSPACELS, TIOU €ival N KUpLa 080¢ SpAonG Twv KvNTwv
TNAEPWVWY OTNV TTOLOTNTA TOU OTTEPHATOC, aiveTaL OTL AUEAVOUV TNV TIapaywyr] EAUBgpwV piwv
o&uyovou yeyovog ou odnyel otn BAGPN tou DNA. H rapaywyr) eAeUBepwv pr{wv auéavel Kat ota
ULTOXOVOPLOL UE OTTOTEAECUO. TOV EMNPENCUO TNG KWVNTIKOTNTAC Kat {wtkotntag. Ta Oeppukd
amnoteAéopata odeidovral otnv av€non tng Beppokpaciag mou PoKaAeiTal yeyovog Mou evieiveTatl
oo th GUAAEN TWV KWYNTWV OTLG TOETIEG KOVTA OTA YEWNTIKA Opyava. Kataotpédetal kat' autdv tov
TPOTIO N OTlEPUATOYEVEDN. (33)

Kanviopo

MeTtafl Twv MoAAAMAWY KLYEUVWVY TTOU EVEXEL YLOL TNV UYELD TOU TANBUGLOU TO KATVIoPA Elval
KoL N Helwaon TN YOVIUOTNTAC KOl O EMNPEACUOC TWV MOPAUETPWY TOU OTEPUATOC. OL Avdpeg
Tou Kamvilouv €Xouv HELWHEVN KLWNTIKOTNTA Twv oneppatolwaplwv Kol gAATIWUEVO
TIOC0O0TO KaANG popdoloyia. (34,35)

Ot Guar et al otn peAétn toug avadEpouv OTL LOVO TO 6% TWV KATIVIOTWY TIOU CUMMETEL OV
otn MeAETN NTAV VOPUOI{WOOTIEPULIKOL, &vw TO 39% Twv gladpd Kamviotwy, To 19.2% Ttou
petplou Babupol KAMVIOTWY KAl KOVEVAC amo Toug Papld Kamvioteg eiyav poévo
aocBevolwoomeppuia. (36)

OLmepLocotepol SnAadn and autoug mou KAmviav LETPLA Ko OAoL 6ooL KamviZay oAU siyxav
toutoxpova 006evo, oAyo, tepatolwoomeppia. To KATVIOUO TIPOKOAEL OTOV OPYaVIOUO
dAeypovwdn avtibpaon Kot ofel6wWTIKO oTPeC AANG Kal PLETAPBOAEC oTa EMimMeda OppOVWY,

oUé€non g FSH kat LH kat peiwon tne tectootepovnc. (34)
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Ajbn pappdkwv

MoAAEG KaTnyopileg APUAKEUTIKWY OUCLWYV EXEL avadepOel OTL emnpedlouV TNV MOLOTNTA TOU
OTEPUOTOC. AMO TIG OUXVA XPNOLLOTIOLOUEVEG UMOPOUME va ovadEPOUUE T XPAon
QVTLKOTABAUTTIKWY KOLL AVTLETINAUTTLKWY TIOU £€XOUV GUCXETLOOEL e Lelwan TNG KLVNTLKOTNTOG,
TNG CUYKEVTPWONG Kal TNG owotng pLopdoAoyilag evw n KukAoomopivn BpéBnke emiong otL
EMNPedlel apvnTIKA tn Hopdoloyia TOU OMEPUATOC. TNV KATNYOPlo TWV VOPKWTLKWY
€VOELKTIKA TA KavvopLVoeldr) EAATTWVOUV TNV MOPAYWYN TECTOOTEPOVNG Omd Ta KUTTAPA
Leydig, aAAaZouv Touc puBuoug andntwong twv Sertoli, pelwvouv TN omepuatoyévean, T
KLVNTIKOTNTA, TNV EVEPYOTIOINGN KOl TNV OKPOOWHLKN aviidpaohn Twv oneppatolwaplwv evw
TO oTLoELSN), npwivn Kal peBadovn, HeELwWVOUV TNV KvnTKOTNTa. (37,38)

Emtiong, Ta avaBoAikd emnpealouv oNUAVIIKA OAEG TIC TTOPAUETPOUG TOU OTEPUATOC. (39)

3.5 MEPIBAAAONTIKOI MAPATONTEZ

AOyw ™G Blopnyavomoinong aAAd Kal tng aAoylotng xpnong oladopeg ToflkEG OUOIES
anelevBepwvovtal oto TepBAariov, otov agpa, oto £€6adog Kol 0To VEPO Ao OMoU Kot
EL0EPXOVTAL OTOV AVOPWTTLVO OPYOVIOKO LE TNV AVATTVON, TN SepUaTikn emadn, Ta LOAUCUEVA
TPOdLUO KL TO TIOOLUO VEPO. H O0Ao Kal ¢pBivouoa molotnta Tou avdplkol omEPUATOC BETEL
umoPieg yla Tov enMnPeacuo Tou amo toug Tofkolg auTtolg TepBAAAOVTIKOUC TOPAYOVTEG
YEYOVOC TIOU €lval OVTIKELUEVO £pEUVAC KOL TLG TILO TIOANEC HOPEC aMOSELKVUETAL ATIO TTIOANEG
epyooieg. OL pBaAkéEG evwoelg, Ta dutodapuaKka, oL aTHoodapLkol pUTIOL, oL TTOAUKUKALKOL
opwpatikol udpoyavavBpakeg, Ta MPoldvTa amoAUpavong vepou, Ta Bapéa PETAAAQ, oL
Slokiveg, n Slodatvoln eival poOvVo PEPLKEG QMO TIG ouoieg Tou Pplokovtol yupw HOg Kot

£VOXOTOLOUVTAL YL TNV APVNTLKI TOUG MiSpaon OTIC MAPAUETPOUC oTtépaToc. (40)

3.6 ZYMNEPAZMATA

Katd t Sdpkela OAwv twv otadiwy s {wng Tou avBpwrou Eekvwvtag and tv eUBPULKA
{wn, veoyvikn Kot Tadikr nAtkia kaBwe Kot LeTénelta otnv eviAikn Lwr), MoAAol mapdayovteg
evboyeveig | e€wyevels, KANPOVOULKOL N ETIIKTNTOL IOV €iTe £XOUV ALLECT OXEON LLE TOV TPOTIO
{wng Tou oLYXPOVOU avBPWTIOU KAl TLG AOXOALEG TOU, €lte e Kal TO TePLBAAAoV Ttou LeL Ko
gpyaletal, SUVNTIKA UMOPEL va EMNPEACOUV TN OTMEPLOTOYEVEDH KaL TG TIUPAUETPOUG TOU
oméppartog. AnAadn os 6An tnv mopsia ¢ Snuoupyiag Twv omeppatolwapiwy amo Ta
OTIEPLLATOYOVLO. EWE TA WPLA OTIEPHOTO{WAPLA AUTOL OL TTOPAYOVTEG UIMOpPEL va emdpdoouv

oe S1adopo xpovo kot SLAPOoPEG AVATOULKEG TIEPLOXEG TOU avEPLKOU YEVVNTIKOU GUOTAATOC
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SlatapAcoovTog TIG LoopPOoTIieg Kal mapepnodilovtag tn owaotr SOoWLKA Kal AELTOUPYLKN

avamntuén Twv oneppatolwapiwy KoL KoT' EMEKTOON TNV TOLOTNTA TOU OTEPLATOC.

KEDANAIO 5 ENIAPAZH NEPIBAAAONTIKQON NAPATONTQN ITH MOPO®OAOTIA
KAI 2THN KINHTIKOTHTA TOY 2MEPMATOZz

5.1 AIZOAINOAH A

H AlodatvoAn A (BPA) elvat pia opyavikn XnULkn Eévwon eupéwg StadeSopévn, n omoia Kupiwg
XPNOLUOTIOLEITOL WG TIPOOHETO He AANA XNUIKA Yld TNV TIOPOOKEUN TIOAUKOPBOVIKWV
mAaotikwy (PC). MAaotikd mou meplEéxouv BPA mapouotalouv e€alpeTIK avOEKTIKOTNTA OTN
Bepuotnta eival akapmrta, shadpld kat Siddoava. To BPA ypnolpomoleital o TOAEC
OUOKevaoleg Tpodiwy Kol avaPUKTIKWY, O TTAAOTIKA UIMOUKAALA, TIHALOTEPO KOL OE QUTA
™¢ Bpedikng dlatpodng, w¢ eMiOTPpwon O OPLOUEVEG UETOAALKEG KOVOEPPBEG, OE OLKLAKA
NAEKTPLKA OKEUN, OE TTOUSIKA TTaLXVidLa, o€ LEPLKEG OBOVTLKEG TPOOTATEVUTIKEG KOAUYELG Al G
Ko og Beppoypadikd xaptia kot poakolg emadng. (41) Itic Hvwpéveg moAtteieg mavw amnod To
90% Ttwv cuppetexovtwy otn National Health and Nutritional Examination Survey (NHANES)
Kota ta €tn 2003-2004 kat 2011-2012 eixav aviyvevolpa enineda BPA ota Seiypota oUpwv
riou e€etdoOnkav(42,43).Eniong n ovoia autr aviyvelBnke Kot o AAA UypA TOU CWUATOG
OTIWC OTO UNTPLKO yAAQ KAl OTO QVLOKO Lypo. (44)

AOyw MooV ¢ supeiog Blopnyavikng xprnong tou BPA, umtdpyxouv oAU Tpomol €kBeong tou
ovOpWILVOU OpyovIoHOU O aUTO HECW TOU a£pa, Tou SEpUATOoC, Twv Tpodwy aAld Kal Tou
nootpou vepou. MNa mapadelypa, LEow XNUKwy Stadikaciwv udpoluaonc, To BPA Suvartal va
LETAVOOTEVEL OO TNV ECWTEPLKN OTPWON TNE KOVOEPPBAC TIOU TO EUTMEPLEXEL TIPOG TO TPODLLUO,
oe enineda aviyveuong mou Kupaivovtal petafl Twv 5 kat 38 ppm evw o€ XapnAdtepa
enineda, 0.5-5 ppm, €XeL eniong eVvIomMLOTEL 0TO MOCLUO VEPO, TIPOEPXOUEVO IO TIOAUMEPN
UAKA Tou Ypnotpomololvtal otlg Stadlkaoieg amobrikeuong kot Stavopng tou. MAgov
naykooulwg €xel teBel wg avektn nuepnola mpdoAnyn (tolerable daily intake — TDI) yia to
BPA ta 0.05 mg/kg owpatikol Bapoug avd nuépa. I8laitepn npocoyn €xel 00si ota Bpédn
KOLL TTALSLA TTOU AVAKOUV OTLG OUASEC HE TIC LeyaAlTepeg MBavotnTeg SLatpodikng €kBeong
og BPA og oy£0n e TO CWHATLKO BApOG.

o to BPA Untdp)ouV MEPAPOTIKESG LEAETEG in Vitro oL PIMopPoUV va Yivouv XpnoLUOTIOLWVTAG
TIOLKIAEC CUYKEVTPWOELC €KkBeong otnv ouaoia, aAAd amapaitnTo sivat va yivovtal Kot LEAETEC
in vivo oL omtoieg Ba Stepeuvoulv T §pdon otouc {wvtavoug opyaviopoUE XpNOLLOTIOLWVTAG

KoL YapnAég ocuykevipwoelc £kBesong low dose mapdpole¢ ocuviOwg HE QUTEG TOU
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duololoyika untapyxouv. Q¢ anotédeopa xapnAng 6oong (low dose effect) opifovral auteg ot
TIOPEVEPYELEC TIOU TIAPOTNPOUVIOL OF OUYKEVIPWOEL XAUNAOTEPEC QMO QUTEC TIOU
XPNOoLomoloUvTalL OTIG TOELKOAOYIKEG peAETes. Ma to BPA yaunAég 60c0elg opilovral ot
ULKpOTEPEC o 50 pg/kg/nuépa.(45)

ApPKETA AoLTIOV SeS0UEVA KOL CUUTIEPACUATA EXOULE OO TIELPAUATA O TPWKTIKA. EkBeon oe
xaunAn 6o6on BPA ouvbudotnke HE XOUNAN KNTIKOTNTA Kol HELWHEVO aplBuo
omneppotolwoaplwy o€ TTOVTiKLA KOL Apoupaioug, OMWCE EMIONG KAl AUENUEVO KATAKEPULATIONO
DNA omnéppartog. EmunpoaBétwg, BpEOnkav xaunAd enineda teotootepovng. (46-51)

OUWE UTIAPXOUV Kal KATIOLEC OAAAEC EAETEC TTOU CUMMEPAivouv OTL To BPA &g BAAmTeL tnv
TIOLOTNTA TOU OTEPUATOC.(52-55)

Ocov adopad tnv apvntiky enibpacn tou BPA oOTIC MAPAUETPOUC KOL OTNV TOLOTNTA TOU
OTIEPUOTOC OTOV AvOPpwWIo OAAQ KOl YEVIKOTEPA OTNV OVATTOPOYWYLKN LKAVOTNTA TOU Kol
YOVIUOTNTA, KABWCE KoL 0TI OPUOVEG AVATTAPAYWYNE UTTAPXOUV CUUTEPACHATO TIOU GAAEG
dopEg oupdwvoLv Katd eva PEPOG Kal AAAEG OxL. Me ta onpeplva dedopéva dev umapyouv
£TAPKELG evdeielg yla va pag 06nyroouv 0To CUUTEPAOO OTL n €kBeon oto BPA og péTpla
£w¢ xapnAa enineda, n onoia mpoadlopiletal pe tn HETPNON TNG ToooTnTag BPA ota oUpa,
uropel 6ebopéva va eMNPeACEL APVNTLKA TLG TIHPAUETPOUG TOU OTIEPUATOC KoL TNV avdpLKA
yovipotnta. Mepaltépw €peuvec amaltouvral yla va StalsukavBel o podog tou BPA og auto
TO B€pua.

Ze pLo pooTttikn LeAETN ot Li et al Stepelivnoav Tn ox€on TwWV CUYKEVTPWOEWV BPA ota oUpa
KOLL TWV TIAPAUETPWY TOU OTIEPUATOC OE 218 gpYATEG EPYOOTACIWY ATIO TECCEPLG TIEPLOXEG TNG
Kivag. Bp€Bnke apvnTikr) 5000£EQPTWEVN CUCXETION HETOED TWV CUYKEVIPpWOEWV BPA ota
oUpa Kal Tou aplBpou twv oneppatolwapiwv avd ml, tou ouvoAikoU aplBuol, Tng
KWVNTIKOTNTAG KOl TNG {WTKOTNTAG N omola NTav HeYaAUTEPn OTAV amopovwonkav Kot
MEAETNONKAV OE XWPLOTH OUASA OL EPYATEG TTOU £lXOV KAl EMayyeALATIKN €kBeon oto BPA.
YtV GAAn opdda, e atopa mou dev ektiBovtav otn SOUAELA TOUG Kal sixav HIKPOTEPN
noootnta BPA ota oUpa n LoV MOPAUETPOC GTNV OOl UTIPXE ONUOVTLIKI EAATTWON NTav
N OUYKEVTPWON TOU OTEPUATOC. XTn UEAETn auth Bpébnke OtL oL avdpec mou eixav
aviyvevuotpa enimeda BPA ota oUpa eixav 600 dopég LeyaAUTEPO KIVOUVO VOl £X0UV HELWHEVN
KLVNTLKOTNTO OTO oméppa (<40%), oe oxéon UeE Toug Avtpeg mou Sev eiyav aviyvelowla
emineda, evw 0 KivBUVOC ylot LELWHEVN CUYKEVTPWON KO {WTKOTNTA ATAV ATAV TPELG Kol
téooeplg dopéc peyolltepog oavtiotolxa. Ocov adopd Opwg T HopdoAoyla Twv
oneppatolwapiwy Kal ToV OYKo eKoTiepUATiong &g BpeOnke kaplo cuoyEtion pe tnv £kBeon

oto BPA. (56)
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To ouumépaopa HLoG HEAETNG emumolacpol, mou adopoloe 308 Aavol¢ AGVIPEG TOU
EKTEAOV OOV TN OTPATLWTLKI TOUG BNnTela, ATAV OTL EVW N KLVNTLKOTNTA TWV oneppatolwapiwv
ouoyetiotnke avtiotpoda pe TNV moocotnta BPA ota oUpa evtouTolg Kapia cuoxetion Sev
UTINPEE LE TLG AANEG TTOPALULETPOUG TOU OTEPUOTOG (57). AkoAoUBwc oL Meeker et al peAétnoav
190 Gvépeg amd umoyovipa {euyapla Kot BpAkav Kal autol OTL apvNTLKY) CUCYXETLON WETALU
NG moodtnTog BPA ota oUpa Kot OXL LOVO TNG KLVNTIKOTNTOG aAAd Kal Tt popdoloyiag, Tng
CUYKEVTPWONG KAl ToU auénuévou katakeppatiopou DNA. (58)

Ye Suo AA\eg pehéteg avSpwv amod umoyovipa {euyapLa IOV EMLOKETITOVTAV YUVOLKOAOYLKEG
KALVIKEG TIPOKELUEVOU VA BpOUV TO ALTLO TNG UTIOYOVLUOTNTAG N oootnta BPA ota oUpa, av
KOL TTOPAITANCLOL UE AUTH TNG HEALTNC TwV Meeker et al 8 cuoyetioBnke pe Kopia amo Tig
TOPOAUETPOUG TOU  OMEPUATOC OupmeplAapBavopévwy TG  popdoroylag Kol  TNng
Kwvntikotntag. Afloonueiwto eival ott otn Oeltepn UeAETn BpEOnKE HELWUEVOG
KOTOKEPUATIOUOG OTIEPUATOG O OUENUEVEG CUYKEVTPWOELG Tou BPA. (59-60)

Juvoyilovtag Ba Aéyape OtL evw n PBiBAloypadia slval €KTEVAG KoL UTIAPXOUV TIOAAG
6ebopéva, mou otnpilovral kKol og HEAETES in vitro, mou dev adrvouv audiBoria otL to BPA
el6IKA o€ PeYAAEG TTOOOTNTEG aokel BAamTiky SpAon oTNV KnTkotnta, popdoloyia Kot
VEVLKOTEPQ OTLG TIOPAUETPOUG TOU OTIEPUATOC, EVTOUTOLG OL MEAETEC in Vivo Kal ELGIKA OUTEC
mou odopolv Tov avBpwro eival Alyeg, oL TePLOCOTEPEG EMUMOAACHOU, HUE UEYAAN
ETEPOYEVELA OTOL CUUMEPACHUATA TOUC. Ooov adopd TNV KLVNTIKOTNTA OTLG IEPLOCOTEPES EXEL
Bpebel apvnTlkl CUCYXETION KOl Ot KATIOLEG ALYOTEPEC KOMia, evw avtiotowa yla Tn
popdoloyia otig mio moAEC Sev £xel BpeOel onpavtik cuoxEtion.

M'evikd Aoumov UTIAPXEL pLa acupdwvia oTig HeAETEG TTou UTtdpxouv doov adopd to INThua
TOU EMNPEOCHOU TWV TOPAUETPWY TOU OMEPUOTOG KOl ELSIKA TNG KWWNTIKOTNTAG KOL TNG
popdoloyiag amnod to Babud tng cuykévipwaong tou BPA ota oUpa n omola aviloTolel otn
OUYKEVTPpwWON Tou BPA tou meplBAAAOVTOC. Z€ QUTH TNV ETEPOYEVELA Glyoupa cUPBAAOUVY Kat
KAToLeG LeBOSOAOYLKEG SLopOPEG LETAEY TWV HEAETWY. EKTOC amod ta yvwotd mpofAnpata
Tou apopoUV TN CWOTH KAl OVILTPOCWITEUTIK CUAAOYN TWV SELYUATWY CTIEPUATOS KABwWG
KOLL TNV OWVTLKELUEVLKH Kal, UMWV LE TIG KateuBuvthpleg odnyieg katd WHO ektipnon twv
TIAPAUETPWY, ELOIKA TNG LopdoAoylag, ylati auth OMwE elval yvwoTo eVEXEL TIG LEYAAUTEPEC
SuokoAieg oTov MPOGSLOPLOUO TNG, UTIAPXOUV KAl LSLaLTEPOTNTEC 600V aPopd T GUAAOYH TWV
000svwv Kot Tn GappakokvnTikr Tou BPA. KaBe pehétn avadépetol os Stadopetikd Seiypa
mAnBuopol avépwv GANOTE 0€ YOVILOUC IO Umopel SuvnTikd va ival Alyotepo suaiocbntotl
ot embpdoelg tou BPA kat daMec dopéc o umoyovipoug. Katd Ssltepo Adyo ot

OUYKEVTPWOELC TOU BPA ota oUpa motkiAouv o kaOe pehétn av kat €xouv Bpebel avtidatikd
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QIMOTEAEOHATA OKOUO KoL O HEAETEC TTOU UTIAPYXEL £kBeon o (8leg ouykevTtpwoelg. Emiong
TIOAAEG UEAETEG XPNOLUOTOLOUV HOVO €va Selypa oUpwv wG HETpnon tng €kBeong oto BPA
YEYOVOC N 80KLHo adol n Tofikn auth ouaia €xeL UIKPO XpoOvo nuioslag {wng n o acBevig de
Bploketal oe ouveyn €kBeon o auth Kol £T0L UE TO €va povo Sesiypa dnploupyolvral

OUOLOOTLKA 0DAAUOTA LETPOEWV Kal AUBAUVON TWV CUCXETIOUWV.

CHs
HO OH
CHs

Ewk. 3 Awodawvoln A

5.2 DOANIKEZ ENQZEIZ

OLdBaAikéc  evwoelg, N odOaAikol eotépeg, eival  pla  katnyopio  eupéwg
Slo6eSopEVWV XNULKWV  EVWOEWV TIOU  €xouv  mapoxBel amdé Ttov avBpwrmo Kot
XpNolpomolouvTal KUuplwg w¢ MANCTIKOTOLNTEC (OUGLeg TTOU TpooTiBevTal ota MAAOTIKA yLa
v avénon ™G €UAUYLOLOC TOUC). XPNOLUOTIOLOUVTOL TPWTIOTWE Yl TNV UETOTPOTN
Tou TMoAuxAwpLouxou Bwvuliou (PVC) amd okAnpd oe gullUyloto mAaotiko. Ou ¢pBalwkol
£0TEPEC elval Sl-eotépeg 1 aAAUAKol eotépeg tou 1,2-BeviodikapPBofulikol offoc ( dOaALko
ofu). Otav mpootiBevtal o TAOOTIKA, oL GOOAKEG EVWOELG  ETUTPEMOUV
oTa pakpopopla MoAuPBwvUAlou  va  yAuotpoUv  petagy  TtouG.  Eudavildouv  pikpn
SlaAutotnta oto vepo, uPnAn SltaAutotnta os EAala Kal XapnAn mentikotnta. Eival aypwpa,
GOOHQ UYPA TIOU  TtapAyovTol amo thv ovtidpacn &vog ¢Balikol avudpitn pe pia
KOTAANAN aAkoOAN (pe ouvnBwe 6 wg 13 dvOpakec).

OL ¢$Balikéc svwoelg mapdxbnkav ywa mpwtn ¢opd katd tnv Sekaestia 20, Ko
napackevalovral o peyaAn kAipaka amno tnv dekaetia tou '50, HETA TNV eloaywyr) tou PVC.
OL o gupéwg xpnolpomoloUpeveg eival ot di-2-ethylhexyl phthalate (DEHP), diisodecyl
phthalate (DIDP) kat diisononyl phthalate (DINP). O DEHP givoit 0 KUpLog MAQOTLKOMOLNTHG TTOU
xpnotpormoleitol oto PVC, s€attiog tou xapnAol kdotoug tou. Tafvopouvral os U0 opadeg
Bdoel Tou aplBUOL TV aTOUWY AvBpaKka Kol TwV opddwv udpofuAiwv Tou Ttepléxouy. Ta
XapnAoU poplakol Bapoug (LMW pe 3-6 atopa avBpoaka onwg DEHP, DBP, BBzP) kat ta
udnAou poplakou Bapoug (HMW pe 7-13 atopa avBpaka 6mwg DIDP, DINP). Ta xapnAou
MOPLOKOU BAPOUC XPNOLUOTIOLOUVTAL EUPEWC OE LATPLKA TPOoBEpaTa Kol €EOMALOUO OTWG

eniong Kal o€ MAQOTLKA TIPOLOVTA EUPELAG XPHOEWG OXETIKA LE TO TIOAU BvuloxAwpidio (PVC),
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https://el.wikipedia.org/wiki/%CE%95%CF%83%CF%84%CE%AD%CF%81%CE%B1%CF%82
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https://el.wikipedia.org/w/index.php?title=%CE%A0%CE%BB%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CE%BF%CF%80%CE%BF%CE%B9%CE%B7%CF%84%CE%AE%CF%82&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CF%8C
https://el.wikipedia.org/w/index.php?title=%CE%A0%CE%BF%CE%BB%CF%85%CF%87%CE%BB%CF%89%CF%81%CE%B9%CE%BF%CF%8D%CF%87%CE%BF_%CE%B2%CE%B9%CE%BD%CF%8D%CE%BB%CE%B9%CE%BF&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%A6%CE%B8%CE%B1%CE%BB%CE%B9%CE%BA%CF%8C_%CE%BF%CE%BE%CF%8D
https://el.wikipedia.org/wiki/%CE%A6%CE%B8%CE%B1%CE%BB%CE%B9%CE%BA%CF%8C_%CE%BF%CE%BE%CF%8D
https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%BA%CF%81%CE%BF%CE%BC%CF%8C%CF%81%CE%B9%CE%BF
https://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B1%CE%BB%CF%85%CF%84%CF%8C%CF%84%CE%B7%CF%84%CE%B1
https://el.wikipedia.org/wiki/%CE%9D%CE%B5%CF%81%CF%8C
https://el.wikipedia.org/wiki/%CE%A0%CF%84%CE%B7%CF%84%CE%B9%CE%BA%CF%8C%CF%84%CE%B7%CF%84%CE%B1
https://el.wikipedia.org/wiki/%CE%A5%CE%B3%CF%81%CF%8C
https://el.wikipedia.org/w/index.php?title=%CE%91%CE%BD%CF%85%CE%B4%CF%81%CE%AF%CF%84%CE%B7%CF%82&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%91%CE%BB%CE%BA%CE%BF%CF%8C%CE%BB%CE%B7
https://el.wikipedia.org/w/index.php?title=DEHP&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=DIDP&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=DINP&action=edit&redlink=1

gvw £xouv xapoktnpoBsi wg CMR (carcinogenic, mutagenic and toxic to reproduction)(61).
Ta udnloV poplakoU PBdpoug eival TO aVOEKTIKA Kol OKANPA XPNOLUOTIOLOUVTIAL WG
CUOTATIKA O€ €MLOTPWOELG Samédwy, Tanstoapieg, 6 Bewpolvtalt CMR kat mpowBouvtal
oTnV ayopd wg 1o achaln. Tig POAAKEG EVWOELG YEVIKA TIC CUVOVTOULE 0 BepViKLa VUXLWY,
SoAwpata aAleiog, KOAMeG, AoUoTpa, APWHATA KOL EVIOLONMWONTIKA, XPWOTLKEC OUGCLEC
Badwv, maiyvidla, NAEKTPIKA KOAWSLA, LATPOTEXVOAOYLKA TpoLOvVTa Kal €€0pTHUATA OTWG
OVOTIVEUOTIKOUC OWANVEG 1} evBodAEBLOUC KaBeTrnpeg aAAd Kal o oefoualikd Bondnuata
Tiou ¢tLdyvovtal ano to emovopalopevo "jelly rubber".(62)

Emeldn ol pOaAKEG evwoelg 6 ouvdEovTal XNUKA LE Ta TipoidvTa ota onoia Bpiokovral yU
aUTO ameAeuBepwvovtal ouveXwe oto TepBAarAov Kal ol avBpwrol ektiBovtal 0 AUTEC UE
TNV KATAOCN, TNV €L0TVON Kol Tn Sladepuikn amoppodnon, evw ol PETABOAITEC TOUC
akoAoUBwg amekkpivovtal pe ta oUpa. Ol LOVOEOTEPLKOL Kal 0EELOWTIKOL TOUG peTaBOALTEG
Xpnoluevouv w¢ oAU kool BLodeikteg tng £kOeONC OTIC EVWOELS AUTEC AMOSEIKVUOVTAG
OUWG TNV oAU mpoodatn £kBeon. Mapd To UIKPO XpOvo nuioelag (wWAC CUCTATIKA Kol
UETABOAITEC AUTWV TWV eVWoewv £Xouv evtonioBel ota oUpa og PeyaAUTEPO TOCOCTO TOU
95% TwV aTOMWV Tou €xouv efetaoBel. (63)

H €kBeon otig PpOaAkég evwoelg €xel avadepBel oTL elval To aitio otg 40-69% Ttwv
TEPUTTWOEWV aVSPLKAG UTIoyovLUOTNTAC. (64)

APKETEC peNETEC €xoUV WC BEpa Toug TNV TtofkotnTa TWV GOaAkwY gotépwy. MO KATW
avadEPOVTaL AUTEC TTOU €EETALOUV TNV EMISPACT OTLG MAPAUETPOUG TOU OMEPUATOG. Ot Duty
et al. ouvékpwvav Ta enimeda oktw HETOROATWY TwV GOAAKWY EVWOEWV OTA oUpa LETAEY
avépwv (amo 168 umoyovipa Leuydpla) pe GUCLOAOYIKEG Kal TTAOOAOYIKEG TTAPAUETPOUG
onéppatog. Mapatnpnbnke avtiotpodn oxéon METALU NG Moootntag Vo GOAAKWY
petaBoAltwv ota oUpa (monobutyl MBP kat monobenzyl phthalate MbzP) kat tng
KLVNTIKOTNTAG KABWE KOl TNG CUYKEVTPWONG TWV SELYUATWY CTIEPUATOG. (65)

To amoteAéopata ouTd emPePaALWVOVTOL ATO UL TTOPOUOLOU OXESLOOHOU UEAETN ATO TOUC
Hauser et al. mou mepl\apBavel 463 umoyovVIHOUG AVOPEC KAl amd ULa HUKPOTEPN TIOU
avadeépetal og 45 avdpeg avtiotolya . (66-67)

Ytnv Ivbia og 8U0 avaloyeg pehéteg PpEOnKe apvNTIK CUCGXETLON OTNV TIPWTN HETAfL TWV
erunédwv tou petaBolitn DEHP oto oméppa amd tn Mo HEPLA KOL TNG KLWVNTIKOTNTOG,
OUYKEVTPWONG Kol owotn¢ popdoloyiag twyv oneppatolwapiwv amd tnv dA\n, evw otn
SelTeEPN TIOU ATAV PETAYEVECTEPN OVTLOTOLXN OX€on Hetofy twv DEHP, DBP, DEP kat tng

KntikotnTag. (68-69)
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OL 1o mavw PeAETEC aAAa Kal kAmoleg AAAeG (70) mou €xouv wG Koo OtL avadépovtal o
UTIOYOVLUOUG AvOpEG UTIOOTNPLIOUV OTL UTTIAPXEL CUCKETLON LETAED TWV AUENUEVWY ETUMTES WV
TWV HETABOAITWY TwV GOBAALKWY EVWOEWY oTa oUPA Kal TNG KOKNAG TOLOTNTAG OTEPUATOG,
KUPLWC TNC LELWHEVNC KLVNTIKOTNTOG.

Y& MEAETEC OUWCE TIOU avad£EPOVTOL O ATOHA TOU YeVIKOU TANBUGHOU 1 YOVILOUG AvEpEeg
UTTAPXEL LLOL ETEPOYEVELA CUUTTEPACHATWV.

H moAukeviplky peAéTn emumoAaocpol Twv Thurston et al Siepelvnoe tnv enibpaon Twv
$OAALKWY EVWOEWV OTLC TAPAUETPOUG TOU OTIEPUATOC OTLC HVWHEVEG TTOALTELEG O YOVILOUG
avépeg oupuneplappfavovrag 420 cullyoug eyKUWV yuvalkwy. Metpndnkav evvéa pBalikol
petaBolitec ota oUpa mou oUMEXBnkav tnv (Sla otyun pe To Selypa OMEPUATOC.
Xpnotuomnotnonkov moAAQ oTATLOTIKA povtéAa Kal Stddopol cuoxetiopol AaBaivovtag ur’
oYLV TOANEG TTAPOUETPOUG Kal BpEBnKe povo pia avtiotpodn oxéon HeTaty Tou petafolitn
monobenzyl phthalate MBzP kat TnG KnTIKOTNTAC TOU KOL QUTH ORWC CUUPWVO LE TOUG
ouyypadeic unopei va BewpnBel Tuyaia.

Ot Jonsson et al mpoaSioploav og 234 Joundoug avdpeg MOAAEC TOPAPETPOUG EKTIUNONG TOU
OTIEPUOTOC KOL LETPNOAV TOUTOXPOVA Kot Toug GBaAikoU¢ petaBoAiteg ota ovpa. Bprikav otL
ota atopa pe uPnAa enimeda MEP unrpxe HEWPEVN KLVNTLKOTNTA oto onépua (71) To idlo
oAAQ Kal TNV emnpeaocpévn popdoloyia emiPeBatwvel kat n Lehétn twv Bloom et al (72).

Y& AAAEC TIAAL HEAETEC TTOU avad£POVTaY O ATOUA TOU YEVIKOU TTANBUGopoUL (73) ) yoviuoug
avépeg (74-75) BpéOnke eite pikpn gite Kapio CUOKETION LLE TIC TAPAUETPOUC TOU OTEPHATOC
cupnepAapBavopévng tng popdoloyiag Kat TnG KLVNTIKOTNTAG.

Télog otn petaavahuon Sekatecodpwv peletwv ot Cai et al (2015) ektdg Twv AANAWY
nieplypadouv eniong to Stadopetiko Pabuo enidpaonc tou kabe dpOaAikol petapolitn otnv
TOLOTNTA TOU OTEPHATOC OTWG OTL Kapia cuoxétion 6e Bpebnke petafy tou MMP kat Tng
KWVNTIKOTNTAG KOt popdoloyiag evw BpeOnke BeTikn cuoyEtion e toug MBP, MBzP 1 MEHP.
(76)

Ta mowkiAa CUUTEPACHATA TIOU EVAYOVTIAL OO OAEG TIG MApANAvVW MeAETEC odellovtal
KOTAPXAC OTLS SUCKOALEG TTOU TAVTA UTIAPXOUV OTn oUAAOYN Kol eKTiHnon Twv SelypdTwy
onéppatog. Emiong ol peAéteg ouvnBwg avadépovial oe HETPAOEL SLOPOPETIKWV
peTaBoAltwv KABe ¢opd, evw YPNOLUOTIOOUV €eTepoyeveic TANBUOPOUG, YOVIUOUG,
UTIOYOVLHOUCG Gvdpeg N dtopa tou yevikoU mAnBuopou. H ARdn evocg Seiypatog olpwvy
dalvetal OTL eival avagldmoTn Kol Un avIUTPOoWITEUTIKN £L6LKA yLo Tov petafolitn DEHP kat

yU auTd amattouvtal PETPrOELS MEPLOCOTEPEG TOU eVOG Selypatog olpwv. (77)
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O avBpwrnog ypnyopo petaBoAilel toug ¢OaAlkolG OLECTEPEC OTOUG QAVTIOTOLXOUG
povoeotépet. O xpovog NUIIWAC elval pla nuépa R Kal AlyOTeEPO OMOTE N AviXVeuar) TOUG OTO
omépua Selyvel mpoodatn €kBeon. Mapotavta OPWG Hpict poviun otabepr) CUYKEVIPpWON
umopet va emiteuyBel petd amo xpovia €kBeon o€ xapnAd enineda 6nwg ano tn AnYn tpodwv
KoL T Xprion dtadopwv mpoidvtwy.

H moldtnta tou onéppuatog tn SeS0UEVN XPOVIKI OTLYUN] TIOU EKTLUATAL UTTOPEL VO OVTAVOKAQ
TO QTIOTEAECHO TN EKBECNC TOU OpYyaAVIOHOU O€ TOEIKOUG OPAYOVTEG SEKAETIEC TTPLY, OKOUA
KOL OO TOU TMPWTOUC MAVEG TG eUPBpulkng Lwng. H €kBeon otic pOAAIKEG eVWOELS oTNY
naldikn kot ebnPiky {wr, mepiodol OMOU TO AVAMAPAYWYLKO cUCTNPO eival akopa
guaiodnto, eival umevBuvn yla AAAOLWOELS OTNV TOLOTNTA TOU OMEPUOTOG apyotepa. Ot
TIPOOTTIKEG HEAETEG B BonBoloav MEPLOCOTEPO OTN CWOTH €YWY CUUMEPOOUATWVY.
EmunpooBeta ol epyacieg avadEpovrol o€ SLadopeTIKA (6N E0TEPWV EVW KATIOLO SEV £XOUV
SlepeuvnBel kaBolou. Asv urtapyouv emiong Sedopéva avadopikad Ue TN CUVEPYLKA Spaacn
TWV €V AOYW ECTEPWV.

AUTH n HeyaAn etepoyevela anoPewv otig Stadopeg peAétec umodnAwvel OtL n emidpoaon
TwV GOAAKWY EVWOEWV OTNV KLVNTIKOTNTO , 0TN HopdoAoyia alAd Ko 0TI GANEG KAAOOLKEC
TIOPOUETPOUG TOU OTIEPHUATOG ELVaL YEVIKA ULKPR KATA TNV evhAAlkn {wn), aAla cadwg eivatl
peyaAUTEPN Ot AVOPEG HE UTIOYOVIUOTNTA. EVIOUTOLG Ol EVWOELS QUTEG AOSEIKVUETAL OTL
Suvavtal va ala&ouv AAAOUC TTAPAYOVTEC TTOU £XOUV GXEGCT LE TNV TIOLOTNTO TOU OTEPHATOC

OMw¢ TNV £kdppacn yovidiwv A va au€noouv Tov KAToKepUATLopO tou DNA.

O

OR
OR'

O

Ewk. 4 pBalikol eotépeg
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5.3 OYTOOAPMAKA

Ta ¢putodappoka gival XNUIKEC OUGLEG TTOU XPNOLUOTIOLOUVTAL VLA TNV KATATTOAEUNON TWV
exBpwv TwV PUTWV PE OKOTIO TNV ATIOSOTIKOTEPN KAAALEPYELA. AVAAoya UE TN XNHLKA TOUG
Soun Slakpivovtal os opyavodwodoplkd, opyavoxAwplwuéva, Tupedpiveg, kapBaptdika,
alwtouya, tplaliveg, TpLalOAeg K.ATL. eVW avaloya e Th Xprnon toug ota {Ilavioktova (mou
KATOOTPEOUV TO AyPLOXOPTA TIOU AVATTTUCCOVTAL OTLG KAAALEPYELEG), TO TTAPOLGLTOKTOVO TTOU
KataotpEdouv ta {WKA 1 dUTIKA Tapdactta (mou {ouv ota ¢utd Kot TpEdovtal €1g BApog
TOUG) KOl TA EVIOUOKTOVA (TTOU OKOTWVOUV TA £VIOMQ, TIOU KOTACTPEDOUV TA HEPN TWV
dutwy), xwpic va PAdamtouv ta bla ta ¢utd. Ta teAeutaia eivol ta cuyvotepa
XPNOLUOTIOLOUEVA KaL TIEPIAAUPBAVOUV TLG 0pYavVOoPWOoPOPLKES KOL TLG KAPBAULSLIKES EVWOELG
TIou elvat TIOAU TO&IKEG yla Tov AvBpwro aAAd Kal ta Alyotepo tofika mupeBpoeldn. Ou
opyavodwoPopIKEC EVWOELG TIEPLEXOUV TopAywyo avBpoka Kal dwadoplkol of£og.
Anoppodoulvtal Slopécou Tou OEPUATOG, TWV TIVEUMOVWY KOl TOU YOOTPEVIEPLKOU
ouotnuatoc. Asopelouv To €vlupuo oKetuAoyxoAnveotepdon (Ache) mou PBpioketal oTo
VEUPLKO CUOTNUOA, OTLC VEUPOUULKEG oUVAELS KOl oTa epuBpokUTTapa KaBloTwvtag auto To
£€v{UMO QVEVEPYO Yyl TNV USPOAUGN TNG AKETUAOXOAIvNG o€ YOAlvn kol OflkO AAag, He
anotéAeopa n auvEnuévn moooTNTA Tt va Snuloupyel umtepSiéyepon Twv UTIOSOXEWV TNG.
Metd amod kamola nepiodo to cUpmAoko AChe opyavodwodoplkwV UTTOKELTOL O KATOLX
UETATPOT, YVWOTH W¢ yrnpavaon, n onoia Kablotd 1o EvIUPOo | aVTLOTPENTA avOloTApevo
oTnV enavepyomnoinon tou amno to avtidoto ofiun (mpaAtbofipn). Ol KapPAULOIKEG EVWOELS
anoppodwvtal Slapéoou OAwv Twv odwv £kBeong oe auTEC avtiBeta OpwWG HE Ta
opyavodwodoplkd TPokaloUV TapoSLlKy avaoToAr] TtNG XOANveotepdong Kol £ToL N
TOELKOTNTA TOUC gival HKkpOTePNC SLapKeLag amo Loodupavn 66on opyovodwaodopikwy. ITov
avOpWTILVO OPYAVLOUO ELCEPYOVTAL [LE TNV QVATIVON), TNV KATATOoN aAAd KUplwg SLadep LKA,
OL I. Avudavtng kal cuvepydteg oto Mavemniotnuiakd Noookopeio tng Adploag npodéodarta
(2017) peAétnoav mola eival n enidpaon tng Gueong in vitro €kBeong Tou oMEPUATOC OF
SLaAupa mou mepLéxel To putoddppako Round up, oe cuykévipwaon 1mg/l mou ooduvapel
oe ouykévtpwon glyphosate (yAudoodtn-kUplo cuctatikd tou round up) 0,36 mg/l, otnv
KWVNTIKOTNTA TWV oneppatolwapiwyv Kol OTnV OKEPALOTNTA TWV MITOXOVOpPlwv TOUG.
JUAAEXONKav Selypata omépUATOC oo 66 LyLelg AVOPEC LEPOC TWV OMOLWV EMWACTNKE LLE TO
npoavadepBév dutodapudko ya 1 kat 3 wpeg. Bpebnke OtL n péon mpowdNTIKA
KLVNTLIKOTNTO oTa Selypata mou enwactnkav Atav tv 1" wpa katd 11.16% xaunAdtepn ano
oUTA TG evamopeivouoag moootntoc Twv Blwv Selypdtwv mou dev enmwdotnke. To

avtiotol(o 1mooooto yla tv 3" wpa Atav HKPotepo, SnAadn 6,33%. H XpwoTikr mou
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XpNowlomoBnke ylwo ta pITxovdpla €ixe tnv Wotnta va Badel avtd twv wvtavwv
KUTTApwV. APol AOLTOV N TMUKVOTNTA KL N CUYKEVIPWON TNG XPWOTIKNAG OTA ULTOXOVSpLa
Bewpeital OtL oxetiletal pe tn HopdOAOylKn KOl AETOUPYLKH OKEPALOTNTA TOUG KOl
Tautoxpova n £kBeon Twv oneppatolwapiwv oto Round up EAATTWOE TNV EVOWUATWON TNG
XPWOTIKAG O QUTA, QUTH N gpyacia amodelkvUeL OTL N Helwan TNG TPOWBNTIKAC KVNTIKOTNTAG
mBavwe va oxetiletal pe Suchettoupyla Twv pLtoxovdpiwv. (78)

Ye peteyevéotepn in vitro pelétn toug ol . Avudaviig kal cuvepyateg amedelav OtL n
vAudooatn amd povn TG w¢ auvtouola oucia, os cuykévtpwon 0.36 mg/l, £xel Tofikég
eTUSPACELG OTNV KLVNTIKOTNTA KATA TNV 1" wpa tn¢ enmwaong aAld Sev dlatapdoosl T dopun
tou DNA. (79)

Kat ot 500 mLo MAvw MPWTOTUTIEG LEAETEG Seixvouv TNV TOELKN EMISPACH TWV GUYKEKPLUEVWV
duTtoPapUAKWY OTN KLVNTIKOTNTA TWV OTIEPUATOLWAPIWV O UIKPEG OXETIKA SOOELC £kBeong,
oM\a eneldn eival in vitro &g pnopouv va AdBouv uTt' 0PV TIG BLOUETATPOTIEG TTIOU TUXOV
yivovtal H€ca OTOV OpyaVIOUO, EVW TIPETEL VAL ONUELWOEL emiong OTL N xopnynon tng ToELKAS
ouolag ival amotoun Kat ofeia.

Ye pla petaavaiuon twv Martenies et al ocupmnepleAndOnkav 17 peléteg mou éAafav xwpo
arno tov lavoudplo tou 2007 ewg tov AUyouoto tou 2012 (80) 2tig 15 amd auteg BpédBnkav
ONUOVTLIKEC CUOXETIOELG HeTOEU TG £kBeong ota GUTOPAPUOKA KOL TWV TIAPAUETPWY TOU
onéppatog. OLdVo emiong and autég Slepelivnoay Kal KAtéAn&av otL KamoLol toAupopdLopot
elvat duvatd va £€xouv onuaviikd poAo otn Swopdpdwon tou PBabuol aAUTWV TWV
CUCXETIOHWVY. To TLo ouxvo gupnua tng £€kBeong ota Sladopa GUTOPAPUOKA OTLG LENETEG
OUTEC ATAV N HElwaon TNG CUYKEVTPWONC TwV omeppatolwapiwy Kal akoAouBouoe n peiwon
™G Kwnrtikotntoc. Ocov adopd Tov emnpeacuod tng popdoloyiag unootnpixbnke povo amnod
U0 peléteg, pia pe €kBeon oto DDT kat pia ota opyavodwodoptkd. MoAU Alyeg peléteg
Baolotnkav HOVO OTO LOTOPKO TNG €KBeoNG TwV OTOMWVYV ota GUTOPAPUOKA EVW OL
TIEPLOOOTEPEG ETPOUCAV TOUG HETOPOAITEG OTOV OpO TOU AUATOC KL OTO OTEPUATLKO LUYPO.
Eneldn kabe petaBolitng Sev eival el8IKOG yla Eval CUYKEKPLUEVO GUTODAPLAKO N LETPNON
TOU QVTUTPpOOWMEVEL Mpio opdada ¢utodapudkwy kal OxL amapaitnta €va. Efaipeon
amoteAoUV Ta 0pyavoXAWPLKA Kat n abamectin. MoAAG ano ta putodhAPUAKA LETATPEMOVTOL
oToUG JetaBoAiteg Toug oto meptBAAAOV Kol AAAQ LECO OTO CWHLA TWV {WVTAVWY OPYOAVLOUWV.
Emeldi n mpoéleuon twv petafoAitwv pmopst va e€akplPwOdel povo pe moAl eldlkouc
TPOMoug 8 UMOpOUUE va EMOOTE GlyoupoL yla TNV TPAYUATLKA €midpacn TNG apxikng

8pacTIKAG ouaiag otov avBpwrivo opyaviopd. Tpelg LEAETEC TTOU PETPNOOV LETABOALTES TWV
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mupeBpoeldwy Bprikav CUCXETION TNG €KOEONG O AUTA HE HELWHEVN OUYKEVIPWON TOU
OTEPUOTOC XWPIC va emnpealetal n popdpoloyia Kat n Kvntikdtnta.(81-83)

Ma ta opyovoxAwplka umnpéav PEAETEG TOU HETPnoav SLapOpPETIKOUC UETOBOAITEG TTOU
elyav opwg oxetkn oupdwvio anotedeopdtwy. OL Aneck-Hahn et al og auénuéva enineda
p,p-DDE Bpnkav avgnuévo kivbuvo yla oAlyoomeppia kat ta auénuéva p,p-DDE p,p-DDT yila
aoBevoomneppuia evw ol Messaros et al petpwvrag toug (Sloug PeToPOAITEG KTOC QMO TO
XOUNAG aplBuo Kal KLvnTikotnta BprRKav Kal ennpeacio tneg popdoloyiag. (84-85)

XaunAn kwnuikotnta pe avénuéva enimeda evog aAlou petaBoAitn tou y-HCH Bprikav ot
Pant et al (86) oe umoyovipoug avdpeg, evw otov 8lo MANBuoud otnv 6la peAéTn ta
auvénuéva enineda twv y-HCH, B-HCH, p,p-DDE kat p,p-DDD oxetiotnkav pe YaunAo aplbuo
omneppotolwoapiwyv guprpato mou cupwvouV Kal Pe GAAN HeTayeveéaTepn £pguva (86-87)
Emnpeaopd tng KvNTIKOTNTAC amo tnv £€kBeon oto DDT avaloya HE TN CUYKEVTPWON TOU
urntootnpilouv ot Toft et al, evw oe pelétn oto Me€iko oL De Jager et al ektog amo tov
EMNPEOCHO TNG KLVNTIKOTNTAC avadEPOVTOL KL OE EMNPEACUO TNG HopdoAoyiag Kot PAAloTta
NG oupdg Twv oneppatolwapiwv (88-89)

Ta opyavodwodoplkd ival n cuxvotepa HEAETNUEVN opada putodpapudakwy. MOAAEG oo TLG
gpyaoiec mou avadEpovral oe autd delyvouv OtL og auvénuévn moodTNTA Toug Pplokoupue
XOUNAN OUYKEVTPWON, KATOLEC OMO QUTEG avodEPOUV EMNPEACUEVN KLVNTIKOTNTA, Hia
eVTOTlEL KOl EMNPEACUO TG popdoloyiag. To abamectin pucikig mpoéAeuong eVTOUOKTOVO,
OKAPEOKTOVO TIOU TTAPAYETAL WG TIPOLOV {UHwOoNG tou Streptomyces avermitilis, Baktnplou
tou ebadoug, £xel Ppebel OTL PAAMTEL TNV KWWNTIKOTNTA KOL TOV aplOud Ttwv
oneppatolwapiwv. (90-91)

AtileL va onuewwdel otL ol Messaros et al mepléypadov otn HEAETN TOUC, EKTOG QMO TNV
eniépaon tou DDE-DDT otnv KWNTKOTNTA, KoL TG OAANAEMISPACEL HETAEU TWV
0PYAVOXAWPLKWY CUCTATLKWVY KAL TWV YOVISLwV TTou EUITAEKOVTAL OTO PETABOALOMO TOUG (85).
To DDT kat o kUpLog petaBoAitng tou To DDE umdpyxouv oto mepBAAAOV KaL CUCCWPEVUOVTAL
oTo Awdn LoTO TwV PapLwyv, oTa TTOUALA Kot oTov AvBpwro. H emayyeApatikn €kBeon ylvetat
SLOSEPULKA KAl OO TNV ELOTIVON EVW N [N ETIAYYEALATLKI ATIO TNV KATOVAAWON LOAUCHEVWY
TPodwv. O Xpdvog nuioslag {wng tou DDT oToug avBpwmivoug LOToUG elval TEPLOU EMTA £TN.
Ta EevofloTtika omwe to DDE-DDT petaPolilovral and ta éviupa ¢paong | Tou KUTOXpWHOTOG
P450 (CYP), mou pmopUV va Ta EVEPYOTIOLHCOUV 1) va Ta adpavomoLrjoouy, Kot ard to éviuuo
ddong Il omwg n tpavodepdon tnG yhoutabBeldvng (GST) mou eumAékovral otnv
adpavomnoinon toug. MoAupopdlopol pmopouv va cupBolVv Katl oto Yoviblo tou eAEyxeL Ta

gviupa tou Kutoxpwpoatog CYP 6mwe kat ota GSTM1 kat ota GSTT1 mou odnyoUv oTto pn
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OXNUATIONO TWV OVTIOTOXWY TPWIEWVWV-eVIUUWY. Ol yevetikol moAupopdlopol ota
mapanavw yovidla Suvavral va petaBarlouv ta amoteAéopata tng £kBsong og To&lkolg
niepLBaAlovTikouc apayovtec. Etol anedeiyOn otL ta anoteAéopata tng €kBeong oto DDE-
DDT eivat mto moAUmAoka kal ephapBavouv aAANAETIS pAOELG LETOED TWV OPYAVOXAWPLKWY
CUOTATIKWY aAAA KOl TWV YoVISIwV TIou gUmMAEKovVTaL 0TO UETABOALOUO TouG. Avdpeg Tou
glyav kat ota duo yovidia GSTM1 kat GSTT1 moAupopdlopoug sixav avénuévo kivbuvo yla
XAUNAOTEPO TMOCOOTO omeppatolwapiwy pe KaAn popdoloyia pe tnv €kBeon oto DDT.
Bp€bnke eniong OtL Atopa pe MOAUOPPLOPOUC Kal ota Suo aAAnAdpopda tou GSTT1 €xouv
auénuévoug toug Oeikte¢ Tou ofelbwtikoU otpeg. Emiong to yovidlo CYP1Al 6&pa
T(POOTATEVUTIKA OTN popdoAoyia Twv onepuatolwapiwv. Eivat adpavonointr¢ tou PAH aAAa
KoL Twv PCBs koL EUMAEKETOL OTO METAPROAOUO TWV OTEPOELSWV, AVOPOYOVWV Kal
TpoyeotepovnG. KaBe petafoAn tou kal TMOAUHOPPLOUOC TOU UMOpPEl va emMnpedosl T
omepupaToyéveon. H kavotnta twv moAvpopdlopwy Tou GSTT1 va audvouv TG apvnNTKES
EMOPATELG TNC €KBEONC TWV avOpwWTwY o€ XaunA£C oUYKeVTpwaoelg Tou DDE-DDT eilvat éva
evbladépov {ATtnUa mou xpeldleTal TepALTEPW EMLBePaiwon Kal Epguval.

EvSladEpov opwc eival va yvwpiloupe dv ol ToooTNTEG TwV GuUTOdapUAKWY TTOU Bpiokovtal
ota ¢polTa Kal ota Aaxavika eival IKOVEG omd HOVEC Toug va emidpEpouv BAATTLKA
OMOTEAECHATO OTO AVOPWITLVO OTIEPUA KAl €AV gival SOKLUO Vo TIEPLOPLOTEL N KOTAVAAWGH
TOUG.

Ta ppouTta Kal Ta AaXOvIKA elval ywwoTto otL wdehoUv TNV UYela OTIWGE Kal TNV OLOTNTA TOU
OTEPUATOG. To AVTLOEELSWTIKA TTOU TIEPLEXOUV SeOpEVOUV Kol emobilouv TG eAelBepeg pileg
ofuyovou va dpdoouv mpoAappavovtac tn PAARN Twv oneppatolwaplwy VW EMLMPOCOETA
ONUAVTLKO OeTIKO pONO €X0UV OL GUTIKEG (VEC, TO PUAALKO 0EU. ATtd TNV AAAN pePLd OpWC N
oMo kal aufavopevn xpnon twv ¢putodapudkwy eysipel avnouxia maykoopiws. e dVo
SLa60OXLKEC KAl CUMMANPWUOTIKEG peAéTeg Twv Chiu et al Bp€bnke avtiotpodn oxéon petay
NG KAtavaAwong ¢polTwV Kal AaXaVIKWV HE UPNAR TIEPLEKTLKOTNTA O duTODApHAKA KAl
™G popdoioyiag KabBwe Kot TNG CUYKEVTPWONG TOU OTIEPLATOC, EVW N QVTLOTOLYN CUCXETLON
yla KOTavaAwon $poUTwy Kol AAXAVIKWV HE UKPH WG HETPLA TToooTNTA PUTODAPUAKWY
nrav Betikn). AnAadn 600l KatavAalwvov Teplocotepa ppouta Kal Aayavikd He Alya
dutodapuaka eixav auEnuéveg T GUCLOAOYIKEG HopPEG TwV omepuatolwapiwy Kal TN
OUYKEVTPWON TIEPLOCOTEPO Omd auTouC mou Sev ta KatoavaAwvayv. Kapia cuoxétion Sev
anodeixbnke yla TNV KvnTwkotnta .(92-93)

EtoL ta dutoddppaka gival n katnyopia Twv MEPPAANOVIIKWY TOPOYOVIWY TIOU £XOUV

SlepeuvnBei meploooTepo e TOAAEG epyaoieg amd oAU moAld. Ot pnxoviopol yia tn dpdon
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TOUC OTO YEVVNTIKO CUCTNUA TOU APPEVOC ival ToAUTTAOKOL Kal StadopeTikol emnpealovtag
o€ ueyaAo Babuod o évag tov aAov. OL epeuvnTEC KaTtaAryouv o SLadopETIKA OmOTEAECUATA
Sopwvtag tn S0UAELd Toug He ToKiAoug Ttpomoug, dailvetal OpwWE OTL OL TEPLOCOTEPOL
KOTaANyouv oto OTL N €kBeon ota GuTopApHaKa EMNPEATEL APXLKA TN CUYKEVIPWON TWV
omneppatolwapiwy, aAUECWE UETA TNV KLVNTIKOTNTO Kal Alyotepo Tn Hopdoloyia cuviBwg
outn ™Ng KedpaAng. Oo UmMopoUCapE vo TIOUHME OTL Ol MEAETEC OTNV Katnyopla twv
dUTODAPUAKWY OE OXECN HE OQUTEC TWV AAAWV TIEPLBAAAOVTIKWVY TTAPAYOVIWY avoAUoUV
TeplooOTePO TN BAamtikn enidpacn otn popdoloyia kat tn cuvdéouv pe uPpnAdtepeg SO0l
£€kBeonc. EvoladEpov elval otL avadépovtal oAU HopdLopol yovISLwV TIou §pOouV EVICXUTIKA
(GSTM1, GSTT1 kat CYP) otov emnpeoaopd TnG KOANG popdoloylag Kal molotntag Twv
omneppoatolwoapiwy ylati autd ta yovidia opilouv tn dnuloupyia kal ékdpacn MPWTEIVWV
amopaltnTwy yla To PETABoAoUO Twy putodapudkwy. Epyacieg emiong umootnpilouv OTL n
KOTavAAwaon GpoUTwV Kal AaXOVIKWVY UE UIKPN £WE LETPLO TTOCOTNTA GUTODAPUAKWY LAANOV
glval guvoiKOG¢ TTAPAYOVTAG OTIG TIOPAUETPOUC TOU OTEPUATOC YTl N Ttoflk Toug Spacn
avtiotabuiletal and ta odEAN TNG KOTOVAAWONG TWV OVTIOEELOWTIKWY OUCLWV TIOU
TePLEXOVTAL OTIG TPODEG AUTEC. Mevikad n £€kBeon ota dutodappako eUTAEKEL Kal Slvel To
£vauopa ylwa tnv Kwvntomoinon Stadopwv PnXaviocpwy Spaong os HopLoKO emimedo otov
opyaviopd, ot omoiol cuvSualOpUeVoL UE TO YEYOVOG OTL OL TOEIKEG QUTEC oucoieg €xouv
auénuévo xpovo nuioetag {wng Kol CUCCWPEVOVTAL LE TO TEPAC TOU XPOVOU, KABWC Kal LE TO
otL Pplokovtal os adBovia yUpw pog Kol eivol €UKoAo T(POOPAGCLUEG, TPOKOAAOUV
avapdlopitnta tofikd amoteAéopata Kol yivovtal £vag Heyalog kivduvog yla tnv

OVATIOPOYWYLKH Kol OXL LOVO UYEia Tou avBpwrtou.

5.4 NMPOIONTA ANNOAYMANZHZ NEPOY

To MpOBANUA TWV ETUKIVOUVWY yLa TNV UYEela mopampoidviwy mou Unopel va oxnuatiotolV
KOTA TNV SLAPKELA TNG AOAU LAVONG TOU VEPOU avEKUE oTa Héoa TG Sekaetiog tou 70. And
TOTE amoteAel éva amod ta mMAEov oulntnUéva Kal EpEVVOUMEVA {NTAKATA TNG Blopnxaviag
TOOLOU VEPOU OTOV KOOMO TomoBetwvtag To {NTNHa autd aAd kal Ttnv enefepyaocia tou
TOOLUOU VEPOU YEVIKOTEPA OE VEEG BACELG. TA AMOAUMAVTIKA OTIWG TO XAWPLO, TIoU lval To
TIO OUXVA XPNOLUOTIOLOULEVO, UTOPEL VO avTLOpACOUV HE TLG OPYAVIKEG EVWOELS GUGLKAG
TPo£AeUONG TOU Bpilokovtal oto Tipog enefepyacio vepod kot va mapaxBolv emikivbuveg
EVWOELC YVWOTEC WC OPYOVIKA Ttaparpoiovta anoAvpovonc (disinfection by-products, DBPs).

Ta cuvnBéotepa sival ta Tpladoyomnapdywya tou pebaviov (THMs) onwg xAwpododputo,
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Bpwpodopuo, xAwpodBpwpouebavio, PBpwpodiyAwpopebavio kobwg koL T
aAovovomapaywya tou ofikoU of£oc (HAAs). (94)

OLtpomol €kBeang Tou avBpwIou OTLG OUGLEG AUTEG lval e Tn Sepatikn amoppodnon KAt
TO MAUCLUO TWV XEPLWV KOL TOU UIMAVLOU, LE TNV ELOTIVON USPATUWY OTO VTOUC Kal BERala pe
TNV KATAmoon Kal anoppodnaon Tou OCLUoU VEPOU oo TOV TIEMTLKO CwARVa.(95)

ApKeTEQ epyaocieg ota {wa SnAWvVOUV OTL UTTAPXEL OXECN OTNV MOCOTNTA KATAOONG Kot
anoppodnong LECW TOU MENMTIKOU Twv DBPs, cupmneplapfavopévwy twv THMs aAAd Kot Twv
HAAs, kal ot SUCHEVEIG EMUMTWOELS TIOU E£MLPEPOUV OTN AELTOUPYIO TOU OPCEVIKOU
YEVVNTLKOU CUOTNHATOG. MEPLKEG ATIO QUTEG £lval N AUECH OMEPUOTOTOELKOTNTA, PAATITIKN
enidpoon oTnV MoLOTNTA TOU OTEPUATOC OTN HopdoAoyia Kal KVNTLKOTNTA, KaBUuoTEPNUEVN
aneAevBépwon wplpwyv oneppatolwapiwv amd ta Sertoli, LoTomaBoAoyIKEG AANOLWOELSG
OTOUG OPXELC KOl TNV emSUSLULSa, Ttapodikr) uTtoyovipotnta. (96-100)

Evtoutolg, 6cov adopd tov avBpwro Alyeg epyacieg umapyxouv mou dev amodelkvUouv Kal
TEKUNPLWVOUV OVAANOYEG EMUMTTWOELS OTO avOPLKO aVOPWITLVO YEVVNTLKO CUGTNUA.

Y€ pLa peAétn otig HMA ouppeteiyav 228 avdpeg xwplc mpoPAnpata yovipotntag. H €kBeaon
ota DBPs ouumepleAappave tTnv KatavaAwon mOoWou vepol OMwG miong Kal tn Xpnon
vePOU ylol UTTAVIO KOl VIOUG EVW HETPNONKE n MoodTNTA Toug OTo VEPO TNG LSpPeUoNnG. Ae
Bp€bnke cuoxétion petafl tng €kBeong oe peyallUtepn moocotnta THM kat HAA kat tng
KLVNTIKOTNTAG, TNG Hopdoloyiag KaBwe Kot TNG CUYKEVTPWONG TOU OMEPUATOG. (101)

Ye pa @AAn €peuva peAetnOnkav 157 uyleilg avdpeg amd leuydpla mou Sev elyav KAmoLo
mapayovta umoyovipuotntag. Ta emimeda THM oto vepd HeTpnOnkav, OMWC Kol OTLG
TeEPLOOOTEPEG HeAETEC, 90 NUEPEC IPLV TN GUAAOYH TOU OTEPUOTOG. As Bp£OnKe CUCKETLON TWV
emunédwv THM Kol TwV TIAPAUETPWY TOU OTEPUATOC TIAPA HOVO MO KPR TITWON TG
KLVNTIKOTNTAG Yot KABe avénon pag povadag twv emmedwv tou BpwuoxAwpopebaviou (Br-
THM). (102)

Ztnv Kiva pehetnBnkav 324 dvdpeg mou mpopnBeloviav vepod amo tnv dLa mepLoxn Kot
Aappavovtag urt’ 6Py 6Aoug Toug TPOTouC €kBeong oto vepd BpéBnke otLta TTHM, Br-THM
kot TCM &ev emnpedlouv TNV KWNTIKOTNTA TOPA MOVO TN  OCUYKEVIpWON Twv
oneppatolwapiwv. As pehetnBnke 6uwg n popdoloyia. (103)

Kapio cuoxétion petafl DBPs kat KvnTikotntag 6e Bpédnke kat otnv AyyAla xwplg kL edw va
peletnBei n popdoloyia. (104)

MetaBoAéc otn popdoloyio twv oneppatolwoapiwy, avénon Twv pUn GuoLoAoyLKWY KEaAwV
og vPnAA Opwe katavalwon TTHM, Bp£Onke amo toug Fenster et al oL omoiol 6w cuvictolv

nepatépw Slepelivnon Twv eVpNUATWY Touc. (105)
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Ma to oxedL0oUO0 TWV HEAETWV SLa TIC EMIEPATELS TWV TTAPATPOIOVTWY YAwplwaong Tou vepou
oTov AvBpwro TpEneL va AdBoupe utt' Oy 6Aoug Toug Tpomoug €kBeang ota DBPs tou vepoUl
6nAadn va mapoupe TAnpodopieg yLo Toug TUTIOUG KOL TNV TTOCOTNTA TOU OGOV VEPOU TTIOU
KOTOVOAWVETAL LETPWVTOG TA TTOTAPLA, TN CUXVOTNTA Kal TN SLAPKELX TOU UTTAVIOU KAl VIOUG
KABe nuépa, tn Bepuokpacio Tou vepoU TIOU XPNOLUOTIOLELTOL YLOL TO OKOTIO QUTO OTIWGE KOl TN
Slapkela tng KoOALUPNONG o YAwpwUEvn Tiolva €av UTTAPXEL auth n Spaoctnplotnta. Me
Sladopouc padbnuatikolg TUMOUG cuvumoloyilovtal OAe¢ ol mapanmdvw TAnpodopieg
T(POKELUEVOU VO TTPOooSLlopiooupe TNV TeAK Toodtnta twv dadopwv DBPs otnv omola
EKTEDNKE KABEVAG QTG TOUG CULHETEXOVTEG TOUG TPELG LAVEG TIPLV TN cUAAoYH Tou Selypartog
TOU omépuatoq. Emiong kaBe mapdywyo THM éxet tn Sk Tou pappakokivntikr. EtoL to Br-
THMs petaBoliletal meplocdtepo o evepyolG MeTABOAlTEG oL omoiol Slavépovtol oto
Amwén oté evw ta TCM mpoegpydueva amd thv TOon vepoUu Spolv TUPATETAUEVA
npokaAwvtag BAABN oToug LoToUC otoxous. MEtpnon twv emumédwv twv THM oto aipa
avadEpetal o pia HEAETN OOV OUWC N HETPNON €YLVE AMOE PE AMOTEAEGHA VO LNV €lval
OVTUTPOOWTEUTLKA. AOYW TN EMEUPATIKOTNTAG TOU €VEXEL N alpoAnPia eival SUoKoAo va
edpappootei e1dika MoAAEC popég oto iSlo dtopo.(106)

Oa propouace va TOUKE OTL Ol HEAETEC yLla TNV EMIOPAON TWV TTOPATIPOLOVIWY Tou YAwpiou
OTNV KWVNTKOTNTA TOU OTEPHUATOC elval Alyeg Kol aUTEG yLa T popdoloyia eAdXLoTEG. Av Kot
AaBaivovtag urt' oPv ) Bewpntikr BAAmTIKA eMidpoon Twv MapAPOLOVTIWY Tou YAwplou
0TI OTMEPULOTOYEVEDN B0l TEPLUEVAE EMNPEACHO TNG KVNTLKOTNTAG Kol TG popdoioylag twv
omneppatolwapiwy, evtoUToLS, LE TLG UTIAPXOUOEC LEAETEG LAANoV daiveTal OTL Sgv UTTAPXEL.
'OAeg OpWC cuaTHVOUV TIEPALTEPW Blepelivnon Tou BEUOTOG evw avaykn gival va umapéouy
KOLVEC YPOUUEG ylati AOyw TG HEYAANG ETEPOYEVELOC TWV EVWOEWVY KAl TWV LOLOTATWVY TOUG

Sev elvat duvatd va e€axbouv aodaln cuumepAoaTA.

5.5 ATMOZO®AIPIKOI PYNOI

H atpoodalpikn) pumavon eivol €UPEWG YyVwoTO OTL €XEL TAPEVEPYELEG KAl PBAATTLKA
anoteAéopaTa OTNV UYEla TOU avBpwIou cUUMEPIAAUPBAVOUEVWY TWV KAPSLOAVATIVEU OTIKWV
VOO WV, TNG TEEPLYEVVNTIKNG vOoNpOTNTAG AAAG KAl TOU VEUPLKOU cuotipatog. (107-110)
JUOYETI(eTOL PE OUOTNUOTIKA av&non TG GAEYUOVAG OTOV Opyaviopd Kobwg Kal Tou
o€eldwTkoU OTPEC evw Bewpeltal KoL oNUAVTIKOC TTapAayovTog Kapkivoyéveong. (111)
Mapott ota {wa ToAMEC peAETeg €xouv Seiel OTL umtapyel avopdloprntnta oxéon petafd TN

pUMAVONG TOU Q£pal KOl TOOO TNG YOVIHOTNTAG 000 KAl TNC TOLOTNTAC OMEPUATOC Ol
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avtioTol(eEC OUOXETIOEL yla TouGg avBpwrmoug &ev €Xouv TANPWCE TPOOSLOPLOTEL Kol
anocadnviotel. (112-114)

OL KupLOTEPOL pUTIOL £ival To To S10&eidLlo Tou Beiou (SO2), To povoeidlo tou avBpaka (CO),
ta o€eidla tou alwtou (NOY), ot uSpoyovavBpakeg (HC), Ta aiwpolpeva cwuatidia (PM =
particulate matter) kat to 6Zov (03). H £€kBeon otnv atpocdalpikr pumaven £xeL urtoAoyloBet
OTL TIPOKAAECE TEPLOGOTEPOUC amod 3.7 ekoToppUpla Tpowpous Bavdatoug swg to 2012.
ISlaitepog Adyog yivetal yla Tov emntkivbuvo podo twv PM ta omnoia tafvopolvtal avaioya
LE TN SLAUETPO TOUG. AUTA TTOU £X0UV SLAUETPO ULKPOTEPN Tou 10 um Kalt dlaitepa KpOTEPN
TOU 2,5 um daivetal OTL £X0UV TIC TIEPLOCOTEPEC APVNTLKEC EMLOPACELG OTNV UYELa.

Xwplg va umdpyxel ocupdwvia petafld OAwv Twv peAetwv daivetal OtL n atpoodalpikn
pumavon ennpealel tn popdoloyia, TNV KWNTIKOTNTA TOU OTMEPUATOC KAl ALYOTEPO EWG
KaBOAoU tn ouykévtpwor] Tou. Exel Ppebel otTL 0 aplBuodg Twv oneppatolwapiwv oxeTileTal
Betika pe ta emnineda tng FSH mou pe tn oelpd NG €XEL ONUAVTLKO pOAO otnv emBiwon Twy
VEVVNTIKWV KUTTAPWV KOl €ival puBuLoTr¢ TG opXLKAC Asttoupyiag dnAadn sival amapaitntn
yla TN OTEPUOTOYEVEDH. H apxIKn Tapaywyr TOU OMEPUATOS OUwG KabBopiletal amod ta
enimeda tng FSH n kat adou dev €xel Bpebel otL Ta emineda tng FSH emnpeadlovral amno tnv
atpoodalplk) pumavon eival moAU mBavo OtTL n teAeutaia emMSpd O HETAYEVECTEPQ
emnineda tng oneppartoyéveonc. (115-116)

Mo ta idla xpovika otadla emidpacng avadépovral kot ot Rubes et al umootnpilovtag otL n
oIk emibpoon Twv evepywv HeTOPOAlTwY Twv PMI10 mou ¢Tdvouv OTOUG OPXELG KO
ovtidpouv pe to DNA Tou oméppatog yla vo. Snptoupyrnoouv cUUTAoKa, AapUBAVEL Xwpo oTa
televtaia oTASLO TNC OTEPUATOYEVEDNG, OTOV SV UTIAPXOULV EMLSLOPOWTLKOL pUNYaviouol Kat
£T0L TIPOKUTITEL OUENUEVOG KATAKEPUOTIONOG Tou DNA Tou OTépPUATOC e Ta emakolouba
anoteAéopara.(117)

Ot Hamoud et al utootnpilouv 6tLTa PM 2.5 emidpouv otn cUvBeon KATIOLWY TPWTEIVWY TTOU
EMNPEAIOUV TNV KWVNTIKOTNTA TOU OMEPUATOG KATA TN SLEAEUCH TOU OTO AVOPLKO YEVVNTIKO
ocvotnua. N autd ta PM 2.5 emnpedlouv TNV KWNTIKOTNTA  KOL OXL TG QAAEG
MapApETPOUC.(118)

‘ExeL eniong umootnpxBel 6tL o O3, LIoXUPO 0&eldWTIKO, tpoKaAel BAAPN oto DNA péow tou
MNXOVLIOHOU TOU OEELSWTIKOU OTPEC TO OTOLO JLE TN OELPA TOU EMNPEALEL TNV OPXLKN AELTOUpYia
KOLL TRV TIOLOTNTA TOU oméppatoc. (119)

AMec peléteg umootnpilouv 6tL to O3 6pa ameubelag oto DNA otov mupAva Ttwv

oneppotolwapiwv BAGTTOoVTOag TNV KWvnTIKOTNTA Touc.(120-121)
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OL Guven et al mpoondaBnoav va pehetnoouv TNV enidpacn tng pumavong pe diesel, evog
piypuatog moAamAwv punwv, cuumnepAopBavopévwy agpiwv, ocwpattdiwv Kal Bapgwv
MeTAAwWV. Eywvav melpapata o€ movtikia mou ekteOnkave oe UPNAEG SOOELS TwWV PUTIWY
QUTWV Kal BpéBnke OTL elxe emnpeactel OAn n Stadikacia TNG mMaPAywWyng TOU OTEPHATOC, OL
oneppatideg kal ta kuttapa Sertoli, evw tautoxpova mapatnpndnkav evolapeco oidnua,
£KPUALOTIKEG KOl VEKPWTLKEG AAAOLWOELG, KOBWE KAl KataoTtpodr Tou oneppatikol emibnAiou
TO omola Xelpotépeuav 000 n moodtnta tou diesel ywotav peyalutepn. Ta MEPAUATA AUTA
coadwg €det€av OTL n £€kBeon oe PeyAAn MOOOTNTA MOAUCUATIKWV oEepiwv emnpedlel T
omeppatoyéveo. MapotL WG OL TOOOTNTEG AUTEG elval LeyEDn ota omola o avBpwrog dev
EKTIOETAL KOl EMOUEVWG TA CUUTEPAOATA auTd Sev eival duvatd va Loxouv autoloLa yla
To avBpwrivo €idog, evioUTOLC UMOPOUUE Vo TIOUHE OTL SUVNTIKA N OTEPUOTOYEVEDN
ennpealetal Kal otov avBpwro oe alote alo Babuo amod tnv ékBeon tou o autd. H
gpyaoioa autn £6lée peTaBoAEG oTNV KIVATIKOTNTA KAl 0T popdoAoyia Kal otov aplOud twv
omneppotolwoapiwv.(122)

Jtnv Toexia peletnBOnkav avtpeg mou elyav ektebel o uPnAn atpoodalplki pumaveon os
pla Blopnxavikn meploxn Kal cuykpidnkav pe Ta amoteAféopata avtiotolng HeAETNG o
TeEPLOXN ME YapnAotepn pumavon. MNoapatnpnbnke OTL OTnV TEPLOXN HE TN HEYAAUTEPN
pumavon UTNPXE UEYAAUTEPO TIOCOOTO OVWHAAWY popdwy omepuatolwapiwy, LELWUEVN
KLVNTIKOTNTA OTIWGE KoL TIEPLOGOTEPO QUENUEVOG KOTaKEPUATIOPOS DNA onépuartog (123)

2TLG TULO TTOAAEG UEAETEG O EMNPEACHOC TWV TTAPAUETPWY TOU OTEPHATOC TTAPATNPNONKE HETA
v £kBeon oe pumoug Tou TEPPANNOVIOC TIOU EiXOV OUYKEVIPWOEL( EVIOC TWV
ETUTPEMOUEVWV 0plwv, YEYOVOC TIOU HOG ETILTPETEL VAL LOXUPLOTOULE OTL OL TOPAUETPOL TOU
OTIEPUATOC UTtopoUV va eival mpwipot Seikteg tng To€kNG emibpaong TG ATHOOGOLPLIKAC
punavong (124)

Mo Alyeg epyaoiec avadépovral oe enineda €kBeong o puTavon UPNAOTEPA TWV OVWTEPWY
ETUTPEMOUEVWV oplwv (125-127)

Atilel va avadépoupe Ta AMOTEAECUATA KATIOWWV HEAETWY TOU PBpRKav OTL O AUENUEVOC
KOTOKEPUATIOMOC Tou DNA TOou OMEPUATOG OXeTIlETAL UE KATIOLOUG TIOAUMOPdLOUOUG o€
MeTaBoALKA yovidla, cupnepdopata mou (owg pag fonbouv pa epfablvoule MeEPLOCOTEPO
OTOUG HNXOVLOMOUG LE TOUG omoloug N atpoodalplky pumaveon ennpedlel TRV MOLOTNTA Kol
TIG TApOUETPOUG Tou oméppatoc. Ot Rube et al urtootnpilouv OTL oL dvtpeg mou eivat opdluyol
yla tn glutathione-S transferase M1 (GSTM1) €xouv pKpAOTEPN LKOWVOTNTA VO ATIEVEPYOTIOLOUV
£VEPYOUC LETOPOAITEG TWV KAPKLVOYEVETIKWY TIOAUKUKALKWV APWHATIKWY USpoyovavOpakwv

hydrocarbon (c-PAHs) mou eilval ot umelBuvol ylad TA APVNTIKA QAMOTEAECUATA TNG
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ATHOOGALPIKAC PUTIAVONG 0T XPWHATIVN TOU OMIEPUATOG KOL ETMOUEVWG TA ATOLO QUTA Elval
TEPLOCOTEPO evaiobnta. (128)

OuL 6oL ouyypadeic peAétnoav emiong tnv UmMapén Kamowwv TOAUVUOPPLOUWY OF
emdlopBwtika yovidia (XRCC1, XPD6 kot XPD2 3) cuoyetilovtag tnv Umapén Toug Le UPnAo
Kol pecaiou Babuol BAGBN tou DNA tou onéppatog (129)

H peAétn twv Noble et al £6elfe OtTL kapio GAAn mapdpetpoc de cuoyetiletal Ue TV
oatpoodalplky pumavon eKTOg TNG HoPPOAOYIOC KoL CUYKEKPLUEVA TA XOPOKTNPLOTIKA TNG
KedaAANG, TO UKPOTEPO PEYEOOC KO TO AUENUEVO TTOCOOTO e akpoowpa. H umoia yia Tig
ULKpOTEPEG KEDAAEG elxe avadepBel kal oe kamoleg aMeg epyoaoiec. Ooov adopd TO
OKPOOWUA, EAV KoL TIPETEL TIEpALTEPW Va emiPefalwbdel, paivetal otL n €kBeon oe xapnAd
£we peoaia eminmeda atpoodalplkng pumavong odnyolv oe WIKPEG OAAAYEG HECW HTILOU
0&eldWTIKOU OTPEG Kal pLa SuvnTKA emakoAouBn avénon TNG AKPOCWHLKAC avtidpaong Kat
OXL OTLC OPVNTLKEC OCUVETELEC TNG €KkBeong o uPnAad emtineda. (130)

Ma tn popdoloyia avadépovrtat kal ot Lao et al oL onoiot peAétnoa 6475 atopa otnv TalBav
aro 1o 2001-2014 napakoAovBwvrag thv £€kBeor) Toug ota PM2.5 yia TpeLg HRveg Kat ya SUo
XPOvia. XapoKTNPLOTIKO TNG MEAETNG QUTAC EKTOC Ao TN LAKPOXPOVLA TtapakoAolBnaon ival
KOlL O TPOTIOG HETPNONG TWV PUTIWY TIOU €YLVE VLA KABE ATOUO XWPLOTA aKPLBWE ylo TO XWpPo
Tou €ueve pe tn Bonbela kamolou Sopudoplkol cuoTAUAToC. H avénon TG CUYKEVTPWONG
Twv PM 2.5 katd 5 ug/m3 oxetiotnke pe pelwon tng owotng popdoloyiag katda 0.83% yla
Bpoayuxpovia €kBeon Twv TPLWYV KUNVWV Kot Katd 1.29% yia tnv €kBeon twv 600 eTwv. Aev
napatTnpnOnKe emnNPe0oUOC TNG KLVNTIKOTNTOC evw Bpebnke avénon tng ouykévipwonc.(131)
Y€ KAMOLEG LEAETEG AoUOV meplypddetal Pelwaon TNG KVNTIKOTNTAG TOU OTIEPUOTOG OO TOUG
atpoodalpikolg punoug (116,122,123,127) kot os dMeg 6yt (117,119,126,130,131) svw
yla TN owoth popdoAoyla oL EPLOCOTEPEG PEAETEG CUUPWVOUV OTL UTIAPXEL ETNPEACHOG
autig (116, 122,123,126,130,131)

EkTOC amo ta yevikOTepa TTPOPBAALATA TTOU £XOULE OTIC UEAETEC TTOU OXeTiovTal pe Selypota
OTEpUATOC 000V adopd TNV atpoodapikr) pUTIOVGH TIPOCTIBEVTAL KOL AUTA TNG LETPNONG TWV
pUTWV. ZuvnBw¢ uTtoAoyilovtal oL HECEC CUYKEVIPWOELS TWV ATUOOPALPLKWY pUTIWV Ao EVal
KEVIPLKO OTABUO EAEYXOU YLO CUYKEKPLUEVO XPOVLKO SLdoTnia, ouvhBwg yla 90 nuéEPES TpLv
™ oUAAoyn Tou Oelypatog KaAUTITOVTOG KAT aUTOV TOV TPOTMo OAn Tn SlApKEld TNG
OTIEPLATOYEVEDNG, N AAAEC DOPEC TPOOUETPATAL EVAG ETNOLOG LECOG 0POG. ALlyOTEPEG POPEC
yivovtal petproelc yla kaBe e€etaldpevo YwpLoTA Kol KaBnpepva avaloya e ToV TOTO TToU
pEvel, SlebBuvon — TaXUSPOUIKO KWSLKA, Xpnolpomolwvtag dtadopa HLoVTEAA UTIOAOYLOOU

1l XPNOLUOTIOLWVTAG HETPAOELG TOU TILO KOVTLvoU. OL peAéteg emiong amodidouv Tig aAhayEg
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OTNV TOLOTNTA TOU OTEPHOATOC OTI( UETPNOELS TwV pUTIWV 90 nuUépeg mpwv T ARYn tou
Selypatog xwplc va cuvumoloyilouv TIC TUXOV UOVIUEC aAAAYEG TIOU €xouv cupBel Adyw
OQUTWV TIPOYEVEDTEPQ, TLG TEPLOCOTEPES HOPEC eV avadEpeTal n SLAPKELD TNC EKBEGNC OTOUC
puToug kol &ev E€poupe €dv To Atopo eixe tnv (Ola €kBeon kabnuepvd. OL 1O TTOAAEG
MEAETEC avadEpovTal OTA AMOTEAECUATA WULOG OUVIOUNG €kBeong otnv atpoodaplki
pumavon. Autd OPWG TIOU TIPAYMOTIKA TIPEMEL va HeAETNOel elval TO AMOTEAECHUA LOG
MOKPUXPOVLOG XOUNANG OUYKEVTPWONG €KBEONG TTOU QVTILOTOLXEL OTLG TPAYHOTIKEG CUVONKEG
SloBiwong Tou avBpwWIou oTLE CUYXPOVEC TIOAEL.

Oa Aéyape OTL n molkopopdia Twv peBoSoloylwv TwV PETPNCEWV TWV ATLOCHALPKWY
PUTIWV KOl N TIOKIAOTNTA QUTWY OUVOUATIOUEVEG HE TIC LOLAUTEPOTNTEG TNG EKTIUNONG TWV
TIOPOUETPWY TOU OTIEPHLOTOG KOL TOU TPOTOU {whG dnptoupyolv SUCKOALEG 0T CUYKPLON TWV
SLadopwv PEAETWV yLa TNV €aywyn EUTMEPLOTATWHUEVWY CUUTIEPACUATWY KOl TN YEVIKEUON
autwyv. Ta amoteAéopata TG Xxpoviag EKBeong os pETpLa emineda atpoodaAlPLKAC PUTTOVONG
ota ornoia {oVue Sev ival KAAA TEKUNPLWUEVA KOL OL UnXaviopol 6paong 6ev £xouv TANPWG
SlaAsukavOel kal katavonBel kal xpelalovtal TEPLOCOTEPEC KOl OKPOXPOVIEG UEAETEC YL
TNV enibpaon QUTAC YEVIKOTEPA OTO OAO Kal AUEAVOUEVO TIPOBANA TNG UTIOYOVLUOTNTAC. EXEL
OMWC amodeLyBel OTL UTIAPXEL oadWE LA OPVNTLKA CUCXETION HETAEY TNG £KBEoNC 08 OAa Tl
£lbn twv atpoodalplkwy pUMWVY Kal tnG KaAng popdoloyiag tou omépuartog, lbIKA TG
kedaAng, kabBwg Kal LeTafD oploPEVWY amd auTolg, eVOEIKTIKA avadEépovtal ta PM 2.5, Kkat
NG KWWNTLKOTNTAC. JUCKETIOMOG UTTAPXEL KAL PE KATIOLOUC TIOAUHOPDLOHOUG 08 UETABOALKA

yovidia, GSTM1 XRCC1, XPD6 kaL XPD2 3

5.6 ZYMMNEPAZIMATA

Mo TLg To€IkEC ePIBAANOVTIKEG EVWOELG TTIOU HEAETNONKOV OTNV TtapoUoa MTUXLAKL Epyacia
amodelkvUeTaL in vitro aAAA Kat in vivo o€ melpapatolwa OTL oL epLBAAAOVTLIKOL TTAPAYOVTEG,
€0IKA Ot HeYAAEC TOOOTNTEG, €MNPEAlOUV TNV KLWVNTIKOTNTA Kal tn Mopdoloyia Tou
OTEPUATOG. MeyGAn €TepoyEveld, €VTOUTOLG, UTIAPXEL OTLC UEAETEC OTOV avOpwImLvVo
TANBUOUO KOl €LOIKA OTNV €KOEOn O WIKPOTEPEC OUYKEVIPWOELS TOELKWV OUCLWVY TIOU
KaBnuepwva umapyouv oto meplPailov. Etol 6oov adopd tov avBpwro, yia tn Stodpatvoin
dalvetal  OTL yla £kBeon ot PETPLEC EWC XAMNAEC TIOOOTNTEG N KLWNTIKOTNTA UAAAOV
EMNPEAlETOL APVNTIKA EVW yLa TN popdoloyia ev umdpyouv emapkeic evdeifelg. Avtiotolya
yla tnv €kBeon ot GOAAIKEC EVWOELC OTIC EPYACIEC HUE UTIOYOVIUOUC AVOPEG £XOUUE
MELWHEVN KLVNTIKOTNTO EVW O HEAETEC UE OUASEC YOVIUWY OvEpWV Ta amoTteAéopata sivat

£TEPOYEVH XWpic ocadeic ouoxetioelc. AkoAoUBwG otnv £€kBeon ota TPoiovVTa OMOAUAVONG
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Tou vepol Oev €xeL BpeBel apvnTIKOG EMNPEACUOC TNG KLVNTIKOTNTAG TApd HOVO OTOo
BpwpoxAwpouebavio, evw yla tn popdoAoyia ol epyacieg eival moAl Alyeg kal dev evayetal
Kavéva oupmépaocpa. MoAAEC OpwC HEAETEG Tou avadépovial o dutodappoKa Kal
atHoodalplkol¢ pUTOUE, OTL( GUVNBELC CUYKEVTPWOELC TIOU UTIAPXOUV OTO TePLBAAAov,
amodelkvoUV OTL oL TOELKEG AUTEG oualeg eMnPedlouv APVNTIKA TNV KWWNTIKOTNTA KOl TNV
KoAn popdoroyia Tou avBpwrivou omépuaroc. Kdmolol moAupopdlopol yovidiwv (0mwg
GSTM1, GSTT1 kot CYP) avadEpeTal OTL eVTeivouv TOV EMNPEACUO TNG KAANG LopdoAoyiag Kot
moLoTNTAG TWV oneppatolwapiwv ylati autd ta yovidia opilouv tn Snuloupyla kot Ekdppaon
MPWTIEiVWY omapaitntTwy yld TO METABOALOUO APKETWV TOELKWV OUCLWV ONMWG TWV
dutodapudkwy. Epyacieg emiong unootnpilouv OtL N KatavaAwaon GPoUTwV Kal AaXAVIKWY
LLE LLKPN £WC HETPLO TTOCOTNTO GUTODAPHAKWY LAAAOV ELVOL EUVOIKOG TTOPAYOVTAG OTNV KOAN
popdoroyia Twy oreppatolwapiwv yati n toéikn toug dpacn avriotabuiletal amo ta opéAn
NG KATAVAAWGCNC TWV OVTIOEELSWTLKWY OUGLWYV TIOU TTIEPLEXOVTAL OTLG TPODEG QUTEC.

EivaL olodavepo Otl meploocotepa  Sedopéva  xpslalovrol yla  va  TEKUNPLWOEL
EUMEPLOTATWHEVA N EMiSpach TwV MEPLBAANOVTIKWY TTOPAYOVIWYV Kal LOLALTEPWG N £€KBeoN o€
XaunAég 86oelg, amod TIC omoieg Kabnuepwvd BAalAetal o avBpwmog, otn popdoloyia otnv
KLVNTLKOTNTA AAAQ KOL YEVIKOTEPQ OTNV TIOLOTNTA TOU OTIEPHATOG.

AlTla aUTNG TNC ETEPOYEVELAG Elval N GAPUOKOKLVNTLKE KAL O TPOTOG HETPNON TWV TOELKWV
ouolwv, N BLodLaBeotudTNTA TOUG, N MOKIAOTNTA KAl To MARBOC Twv HeTABOALITWY TOUG, OL
TOaVEG CUVEPYELEC UETOED TOUG KABWG Kol oL LOLALTEPOTNTEG IOV SLEMOUV TLG HEAETEG TTOU
opopoUvV TO OTEPUO. I€ OPLOUEVEG TIEPUTTWOELG ETIONG HECOAOPEL £VOl ONUOVTIKO XPOVLKO
Slaotnuo amnod tnv £€kBeon €wg TNV UdAVION TWV CUUMTWUATWY KOVOVTAC TN UEAETN TNG
6pdong toug Slaitepa SUokoAn. H aflohdynon ekBéoswv Tou mapeABoviog oOf
niepBaAloviikoUg puTtouc amoteAel ouviBwE Hia aSUVALA TWV ETILSNULOAOYIKWY LEAETWV.
Eniong oL meplooodtepeg UEAETEG e€lval €MUMOAAOMUOU, EKAELTOUV OL TIPOOTITIKEC ToU Ba
odnyoloav og AoPAAECTEPA CUUTIEPACHATAL.

ATO TIG TOEIKEG TIEPLBOAAOVTLKEG EVWOELG TIOU PEAETHONKAV OTNV mapoloa ITTUXLAKI Epyacia
daivetal 6tL mMoAAd and ta dutodapuaka Kol apkeTol atpoodalpkol pumot, otig cuvnBeLg
OUYKEVIPWOELS TIOU UTIAPYXOUV OTo TEePLBAMOV, emnpedlouv TNV KWNTIKOTNTA KAl TN

popdoloyia Tou avBpwvou OTEPLATOC

KEDDAAAIO 6 MHXANIZMOI APAZHZ NEPIBAAAONTIKON NAPATONTON 2TH
MOP®OAOTIA KAI KINHTIKOTHTA TOY 2NEPMATOZ2

6.1 TENIKOI MHXANIZMOI APAzHZ
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6.1.1 Ol NEPIBAANONTIKOI MAPATONTEZ QX ENAOKPINIKOI AIATAPAKTEZ

H Blounxavikn emoxn €bepe XIALASEC AvOPWITOYEVEIG OUGIEG TTOU KOTOLOKEUAOTNKAV YLa XAPN
™G PBeAtiwong tng Lwng pog. Edepe eviopoktova, dutoPpapuaka, KAAAUVTIKA Kol TTOAAQ
avemBuunTa mapAaywya TG BlopnXavikng enefepyaociag, Onwe to YAwplo Kal TG dtofivec.
Aev NTav Opw¢ eVBUC €€ ApXNC YVWOTEC OL EMUTTWOELG TOUG 0TO MePLBAAAOV Kal oTnVv uyeia
TWV £UBLwV OvTwy oUTE Kal 0TV Uyeia Tou avBpwrou. Kavévag dev yvwplle € apxng otL ol
ouoleg aUTEC elyav £va KOWVO yVWPLOUA: VA HLLOUVTAL TIC OPUOVES KAl va TTopeUaivouv oTto
OPHOVLKO CUOTNHA TwV avpwnwyv aAd Kal Twv {WwV, KUE ATIOTEAECHA VA TIPOKAAOUV TO
dawopevo g evloKpIKAG Slatdpaéng, yU autd Kal amokaAoUvtal €evSOKPLVIKOL
SLOTOPAKTEG.

JUudwva PE ToV opLouo Tou €xel 500el wg evbokplvikol Statapakteg (endocrine disrupting
chemicals -ECDC), xapaktnpilovtal ol efwyevei¢ eVWOELC 1 HIYyHOTO EVWOEWV TIOU
UTTopoUV va TIPOKAAEOOUV SUCUEVEIC EMISPACELS OTNV UYEiA €VOC OpYavIOUOU N OTOUG
QTOYOVOoUG ToU efaltiog peTaBoAwyv ou pokaAouUv otnv eVOOKPLVIKI Aettoupyia. OL EVWOELSG
OUTEG UTIOPOUV va EMNPEACOUV TN olVOeon, €kkplon, petadopd, mpookoAAnon, Spaon,
amnevepyomnoinon f e€dAeuhn Twv GUCIKWVY OPUOVWYV OTO CWHO. (132)

Tig Teleutaiceg Sekaetieg ol ovoieg autég mpoPAnuatifouy Kot amacoAoUV GNUAVTLIKA OAOUG
QUTOUG TIoU aoxoAouvtal He T dnpoota uyeia. H xprion toug eivatl moAv StadsSopévn Kat ot
TiNYEG €kBeong MOAAAMAEG adoU Umopel va elval Pe podaveig TpOToUG amnod tnv tpodr, To
VEPO, TOV aépa Kal To €5adog, aAAd Kal EMUMPOcOeTa PEoW TNG MNTPLKAG 060U (HéCw TOU
TAQKOUVTA KAl LEoW Tou BnAacpou)

H €kBean otoug evbokpLvikoU G SLatapdkteg adopd 6Aov Tov MANBuouod g yng. O avBpwrog
OUWG ElVOL TTEPLOCOTEPO EVAAWTOC OTLG XNMLKEG QUTEG OUOLEG KATA TNV EUPPUTKA Lwn) Ko KaTd
v modikn nAwkia, kabwg evdéxetal va mapéuPouv otn Sladikaoia NG avamtuéng.
OpLOMEVEG XNULKEG OUGCLEC TNG KATNyoplag AUTAG A Ta TapAywyd Toug Uropel va Spouv pe
TIOAAQITAOUG UNXAVIOMOUG KOl OE OPLOUEVEG TIEPUMTWOELG LECOAOPEL £val GNUAVTIKO XPOVLKO
Slaotnuo amnod tnv €kBeon £wg TNV gUGAVION TWV CUUMTWUATWY. JUVETIWE, N UEAETN TNG
Spdong toug yivetal Slaitepa SUOKOAN. YmApXel avaykn UAomolnong emidnULOAOYLKWY
MEAETWV WOTE VO XOPOKTNPLOTOUV Kal va SLeukpvioTtel n 6paon touc, aAAG KUPLWG KPATIKWY
pnxaviopwy mpoAndng yia va amodpeuyBel n £kBeon oTIC ouaieg AUTEG.

Q¢ evbokpLVIKOL SLOTAPAKTEG AOLTIOV UIMOoPEL voL SpAcouy, UiyHato XNUWKWY 0UCLWY, UVABWG
UE Heyalo Xpovo nulwng, mpolovia NS XNUIKAS Blopnyaviag, onwc ta MoAUYAwWpLWUEV

SidpawvUAla (polychlorinated biphenyls, PCBs) (€xouv xpnolpomnolnBel eupéwg w¢ LOVWTIKA
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UVAlka), to moAuBpwuiovyxa SiupawvOAdla (polybrominated biphenyls, PBBs) (€xouv
xpnowtomownBel w¢ emPpaduviikd avapAeéng oe NAEKTPLKEC CUOKEUECG KOl TTAOOTLKA), Ol
Sloéiveg, Ta mMAaotikd, 6ntwe n Sipatvodn-A (bishenol-A, BPA) (xpnotpomnololvtal o€ TAQOTIKA
UTULUTTEPOV, UTTOUKAALO VEPOU, KOUTLA avVOPUKTIKWY K.ATL.), Ol TAQCTIKOTOLNTEG, OTIWE Ol
dOaAlkég evwoelg (xpnolpomololvtal oe Tadikd matyvidia, mpoiovrta meplnoinong,
CUOKEUAOLEG TPOd LWV K.ATL), Ta duTodappaka (6nwg to DDT kat o petaBoAitng tou to DDE),
oplopéva dappaka onwe n diethylstilbestrol, ta dutoolotpoydva kat ta Bapéa PETaAAa.
Noyw tne $pBivoucag moLOTNTAC TOU CTIEPUOTOG KAL TWV EMUTESWV TEGTOOTEPOVNG AAAA Kall
TWV QUENUEVWV TIEPUTTWOEWY KOPKIVOU TWV OPXEWV OTOV avSPIKO MANBUGUO, OL ETILOTHOVES
£PEUVVNTEG OAAQ KOl OAN N KOWVOTNTA OVNOUXOUV LSLOLTEPWG yla To SUVNTIKO Kivduvo otnv
oavarmapoywyLkn Vysia tou avépa.

Ol evBOKpLVLKOL SLOTOPAKTEG ElVAL YWWOTO TTAEOV OTL £XOUV OLOTPOYOVIKEG LOLOTNTEG KoL TNV
LKOVOTNTA VOl SECUEVOVTAL OTOUC UTTOS0XEIC Kal va cuvaywvilovtal Ta eVOOYEVH) 0LOTPOYOVA.
JTov avdpa SLaTapAcoouV T OTEPOELSOYEVEDH UETOBAAAOVTAG TIC AVOITAPAYWYLKEC OPUOVEG
Ol OTIOLEC €lval ONUAVTIKOG MAPAYOVTOC TNG OTEPUATOYEVEGNC. APOUV WC avtlavdépoyova,
OVTLOLOTPOYOVA EVW TAUTOXPOVO EUMOSITOUV Ta 0TEPOELSOYEVETIKA £VIULO TIOU EUTTAEKOVTOL
otn 6paon Kal mapaywyn Twv oppovwy. Eniong aAAnAemidpolv pe Tig BupeoelSIKEC OPUOVEG
KOL TOUC UTIoSOXEelG TOUCG aKOpO Kal PE Tov eykédaAo Kal Tov umoBaAopounodpuolokd
aova.(133)

Ol evloKkpLVIKOL SLOTAPAKTEG OUWE EKTOC Ao TIC TULOPACELG TOUG OTO OPUOVIKO cUoTnpa
dalvetal otL Spouv Kol HECW GAWV UNXOVIOHWVY OTWG TOU OEELSWTLKOU OTPEC KoL TWV
ETILYEVETIKWV oAAQyWV TIoU elval Suvato va emiipépouv. Kot autov Tov TPOTIO POEKTEIVOUV
N BAAITIKA TOUG EMISPAON KOL AMOKTOUV KEVTPLKO Kol Baotkd poAo otn SucAeltoupyia Tou

avEpLKOU avamapaywyLlkoU CUOTHATOG.

6.1.2 O POAOZ TOY O=ZEIAQTIKOY 2TPEZ 2TO 2MEPMA

OelbwTIKO OTpeC elval n umepPoAikn mapaywyn Spactikwv eAeuBépwy pllwv ofuyovou
(Reactive Oxygen Species-ROS) pe tautoxpovn TePLOPLOUEVN SPACH TWV AUUVIIKWY
QVTLOEELSWTIKWVY NXOVIOUWY TOU KuTtdpou. (134)

Quololoykd n ocuykévipwon twv ROS kot Twv avilo§eldwtikwy oucwwv Bpiokovtal e
Loopporia. YPnAa enimeda ROS aviyvelovtal oto omépUa Tou 25-40% TwV UTIOYOVLUWY

avépwv evw cuvelopépouv otnv attiodoyia oto 30-80% Tou OUVOAOU TWV TEPLTTWOEWY

avdpkng urtoyovipotntoag.(135)
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Ta popla Twv dpactikwy eAelBepwv pl{wv Katatdooovtal o U0 ouddeg : ot pileg TY.
aviov udpofuliou,unepoeidlo, povoéeidlo tou alwrtou,pila umepofuliou Kot ota pn PL{LKA
puopta (m.x. 6Zov aviov ouyovou, untepoeidlo Tou udpoyovou, Ardikn umepoleldaan).

31O oméppa onpavtikotepeg mnyeg ROS eival ta AeukokUTTapa Kal tTa onepuatolwapla ta
omola €Youv UTOAE(MHOTA KUTTAPOTMAOOCUATIKAG oTayovag (134). O au&nuévog aplBpog
Aeukokuttdpwy (>1.000.000/ml cUpdwva pe tov NOY) £xel cuoxeTloBel Pe TV apaywyn
ROS. Ta moAupopdomnipnva mou amotedovv 1o 50-60% TOU OUVOAOU TWV BOETIKWV OF
uTepo&eldAon ASUKOKUTTAPWY TOU OTMEPUATOC TIPOEPXOVTOL ATO TOV TPOOTATN KAl TIG
omneppatodoyxoug kUotelg. H mapouocia ¢Aeypovng 1 Aolpwéng evepyormolel autd Ta
AeukokUTTAPA TO OTIOLO OTN CUVEXELA EMAYOUV TNV TIAPAYWYH EKATOVIANMAACLWY TTOCOTHTWY
ROS, o€ ox€on e Ta pn evepyomolnpéva. Emiong ta KUTTapOmAQGUATIKA UTIOAEIHpOTA £XOUV
UeyaAn moootnta tou eviUupou G6PD Tto omoio eAéyxel tnv mapaywyn YAUKOING Kol thv
evbokuttaptkn apaywyr] NADPH n omoia mupodotel tnv dnuoupyia ROS. Auth n Stepyacia
AapBAavel xwpa otV KUTTOPLK MEUBpavn péow Tou cuothiuoto¢ NADPH ofslddaong Kal
£161KA OTOUC UTIOYOVIHOUG AVOPEG OTO ULTOXOVEPLA HECW HNXAVIOHOU ofslboavaywyaong
g€aptwpevng amo to NADPH. Ot ROS o€ XOUNAEG CUYKEVTPWOELC ELVOL ATAPALTNTES KOL £XOUV
pubulotikd polo oe dladopeg Slepyaocieg Onwg n wplpavon onepuatolwapiwv otnv
eruddupida, n moapoucia GuUCLOAOYIKNG CUYKEVIpWONG omneppatolwopiwv, o Babuog
UTIEPEVEPYOTIOINONG, N KAVOTNTA Tou omepuotolwapiou vo udlotatal OKPOCWHULKA
avtidpaon, n ouvdeon Tou omneppatolwapiov Pe TO wAplo, n otabepomoinon TNG
pitoxovéplakng kapoulag oto evbildpeoco tunpa(13e). OL otdxol Spaocng twv ROS ota
KUTTapa gival SuvnTika oAa ta pakpopopla (Aumapd oféa, TMPWTEiVEG, VOUKAELVIKA OE€a Kot
OAKYOPQ). ITIC XNULIKEG OVTLOPAOELG TTIOU CUUUETEXOUV oL ROS amopokpuvetal to eAsUBepo
NAEKTPOVLO TOUG yeyovog Tou odnyel otnv ofeidwon twv Autdiwv Twv pepPpavwy, Twv
OQULVOEEWV TWV TIPWTELVWY KOL TWV USATAVOPAKWY EVTOG TWV VOUKAELWVIKWY 0EEWV.(135)

Onwcg oe OAa ta agpofla KUTTOPA €TOL KL OTO OTMEPUATOlWAPLA TIPEMEL Ylo TN CWOTH
A€LTOUPYLA TOUG VA UTIAPXEL La LoOPPOTTLA LETOEL TwV ROS KAl TWV AVTLOEELS WTLKWV OUCLWV.
ATO TN HLa LEPLA TO 0EUYOVO Kal oL eEAeUBEePEG pileg oL TPOKUTITOUV ATt TO HETOBOALOUO OE
dUCLOAOYIKA ETMESA GUVLIOTOUV GNLOVTLKO TIOPAYOVTA YL TNV KUTTAPLKH AElToupyla Kal amo
™V AAAn otav ta enineda aufnBouv TMOAU €XOUV KOTOOTPEMTIKA Spdon oto kuttapo. H
napoucia ROS og YoUNAEG CUYKEVTPWOELG Eival ammapaitntn yla TNV cwoth mpayuotonoinon
NG OKPOOWHLKNG avtidpaong, tng unepevepyomnoinong (hyperactivation), tng evéuvapwong

(capacitation), Tng mpowBnong kat tng oculeuénc oneppatolwapiov kal wapiou. (134)
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Ta oneppatolwdpla eival Eévag eUKOAOG 0TOXOC yla Tn dpdcon Twv eAelBepwv pllwv yloti
£XOUV EAAXLOTO KUTTAPOTAQCUA TTOU Eival amapaitnTo yla TNV Umapén TwV avTLoEELSWTIKWY
eVIUULKWY OUUVTIKWY HNXOVIOMWV aAAd Kol ylatl n pepPpdvn toug eival mAovolo o€
oAU aKkopeoTa Autapd of€a ta omoia napouacialouv evalcdnoia otn dpdcn Twv eAeVBepwv
pilwv. H 8pacn twv ROS ota Autapd oféa Twv PEUPPOVWV EMAYEL ULO OELPA XNHULKWY
QVTLOPACEWV YVWOTWV w¢ AUk unepoeidwon. Eva and ta umonpolovta gival To Hoplo
™G HoAovaAdeldng to omoio amotelel deiktn Tou Babpol TNG 0feldWTIKAG AUTLOLKAG
Kataotpodnc Twv oneppatolwapiwv. (137)

Apdon otn pepppavn : H auvénuévn mapoucia ROS €xel ouoxetioBel pe peiwon tng
KLVNTIKOTNTAG Twv omneppatolwapiwv. To unepoeidlo Tou uSpoyovou Slaxéetal HEOW TNG
KUTTOPLKNG MEMBPAVNG Kol avaoTEAAEL Tn Asttoupyia tng G6PD kal GAAwv eviUpwv. Etol
pewwvetal to NADPH kot egumodiletal n dnuloupyia MPOOTATEUTIKWY OVTIOEELOWTIKWY
MNXQVIOHWY Omwg TnG yAoutaBeldvng. Emiong ot ROS mpokaAouv peiwon TNG HEUBPOVIKNG
PEVCOTOTNTAC KOl OuvemakoAouBa peiwon ¢ Pwodopuliwon Twv TPWIEIVWV TOU
afovruarog Kat aklvntomnoinon tou oneppatolwapiouv. (134,136)

Apdon oto DNA : Inupavtikn eivat n dpdon twv ROS oto mupnvikd DNA. ErtiBevral pe apeco
TPOTMO OTI¢ Baoelg moupivng Kat mupLdivng kabwg kot oto §gofuplPoloviko OKEAETO TOU
popiou tou DNA. Toéoco n maketaplopévn Sopn Tou HE TIC MPWTOMiveg 600 Kal n
OVTLOEELOWTLKA 6pAcT TOU CTIEPUATLKOU UYPOU TIPOCTATEVOUV TO OTIEPUATOlWAPLO Tt AUTH
v enibeon. Qotdéc0 oL UTIOYOVIHOL AVEPEG TaPOUCLAloUV EAAELTT TPWTAKIVWON YEYOVOG
TIOU KaBLOTA O€ OUTEG TIG TTEPUTTWOELG TO HOpLo Tou DNA Slaitepa eunmaBég o 0€elOWTLKEC
emudpaoelg. OL mpokahoUpeveg BAAPeG elval tpomomolroelg Baocewy, eMelelg, emiylaopol
KOL XPWUOOWHLKEG OVAKOTATALELC. ETtiong To 0&el8WTIKO OTPEG £XEL CUOYETIOOEL pe mapouaia
Kotatuioewyv oto DNA. O yeveTIKEG LETAANAEELC LIE TN OELPA TOUG (ONUELAKEG LETAANAYES
TmoAupopdlopol) pe tnv enidpacn ofeldwTkol OTPEG KOl TNV €makoloubn mpokAnon
emdelvwong otnv moLotnTa Tou onéppartog. (134,136, 137)

Apdon oto ptoxovdplako DNA : To uitoxovéplokd DNA eneldr) 6& ouvdéstal pe MPWTEiveg
eudaviZel moAL uPnAotepo Babuo petaratewv amo to mupnvikd DNA kal elvat o eudAwto
ot BAABec mou mpokaAoUv ol ROS. Etol ota omeppatolwdpla €KTOC ommd TLG BAOITTIKEG
emdpaoels twv ROS oto DNA tou mupniva £XOUME Kal EMLEPACELG KAl 0TO Hitoxovdplakd. H
auénuévn auth ofeldwrtikn emidpacn ota PToxovdplo e TIC eTakOAouBeg petarayég oto
mtDNA oxetiletal e peiwon TNC KLYNTIKOTNTOC TwV omeppatolwapiwv. (138)

O&el6wTLKO stress kal anontwon : H mapouacia udnAwv emimédwy ROS oto oméppa pokoAel

eniong Slotdpagn NG €0WTEPIKNAG Kal £EWTEPIKAC HEUPBPAVNG TWV HLTOXOVSPiwvY TOU

45

Institutional Repository - Library & Information Centre - University of Thessaly
27/07/2024 21:19:21 EEST - 52.15.221.227



omneppoatolwapiou enayovtag tnv aneAeuBépwon MPWTEivwy , evIUUWV Tou Kutoxpwiatog C
KOlL EVEPYOTIOLWVTAG TIG KOOTIAOEG Yeyovog Ttou odnyel otnv amnontwon. Exel Bpebel otL oe
UTTOYOVLIOUG AvEpeg n uTtepPOoALKN KaTaoTtpodn Twv oneppatolwapiwv Adyw ROS cuvdetal
pe auvénuéva emineda kutoxpwpatog C kot kaomdaong 9 kat 3 mou amoteAoUv SeikTeg
anontwong. H evepydtnta Tng KOOMAoNG €xel evtomioBel oto mMpocBlo pEPog Tou
OKPOOWHUATOG KAl OTO £VOLAUECO TUNHA TOU omeppotolwapiou. H mapeumodion tng
OLUVTLKAG avTLOEELOWTIKAG SpAcNG TOU KUTTAPOU Onwe amno tnv £AAewdn yAoutabelovng

dalvetal OTL emiong cUPBANAEL OTNV ATOMTWON TWV oneppatolwapiwv (134,137)

6.1.3. ENIFTENETIKOI MHXANIZMOI KAI NEPIBAAAONTIKOI MAPATONTEZ

Emyevetikn eival n HeAETN KANPOVOUNOLUWY aAAOYWY oTNV £Kdpocn Twv yoviSiwv Xwpig
oMayég otnv aAAnlouxia tou DNA. OL TPElg KUPLOL EMLYEVETIKOL pnxaviopol eival n
pebuAiwaon tou DNA, oL TPOTIOTIOLACELG TNG LOTOVNG Kot N UTtapEn HUkpo-RNAs (miRNAs). Kat
OL TPELG HNXAVIOMOL pmopolV va puBpicouv T petaypadr Twv yoviSiwv TPOmonoLwvTag tTh
npooBacn oToug UTOKLVNTEG YoviSiwv (gene promoters) Kal ot pUBULOTIKEG TtEPLOXEG. H
pebuAiwon tou DNA, O EMLYEVETIKOG HNXOVIOUOC TIoU €Xel HeAeTnBel koAUTEpA OTIG
TIEPLOCOTEPEG €PEUVEG, adopd TNV MPocBnkn UEBUAIKWY opAdwV OTI KUTOGIVEG HE TN
ouppeTox] evlUHWV yvwotwv w¢ pebBulotpavodepaoec (methyltransferases). Auti n
TPOCONKN €XEL OAV OMOTEAEGUA TN GUITILEST TNC XPWHATIVNG KoL CUVETIWGE TNV KATOLOTOAN TNG
£kdpaong tou yovidiou. H peBuliwon tou DNA cuvelodépel eniong otn Slatripnon tng
OKEPALOTNTAG TOU YOVISIWUOTOG, gpmodilovtag tn petaypadrn Twv emavolapfavopevwy
oAnlouxiwv tou DNA (repetitive DNA sequences) koL Twv &vdoyevwv HETAOETWV
(transposons) . OL TPOMOTMOLACELS TNG LOTOVNG 0POPOUV LETA-UETADPAOTIKEG AANAYEC OTIC
LOTOVEC, TIC 0DALPIKEG TPWTEIVEG MOU oxnuatilouv T Xpwuativny kal tagvopouv to DNA ot
VOUKAEOOWHATA. AUTEG OL TPOMOTOLNoel Wnopel va eilval aketudiwon, peBuliwon,
dwodopuliwaon, KitpouAviwon, N kat ptoludiwon pe Sipwaodopikr) adevoaoivn Kat emdpolv
o€ TOLKIAEG BLoAoyLKEG Slepyaciec, Omwe tn pUBLILON TWV yovidiwy Kal TV emdlopbwaon Tou
DNA (rt.x. n akeTUuAlwon ¢ Lotovng ouvnBwg oxeTiletal pe evepyomoinon tou yovidiou). Ta
mMiRNAs eivat povng-aAuvoidag tunpata RNA mou O6ev  petadépouv  KWOIKEG yla
MpwteivoouvBeon kat pubuilouv apvNnTIKA TNV EKbpacT TwV yovidiwy SeCEVOVTAG TTEPLOXEC
ayyeAlodopwv RNA (mRNAs). (139)

OL emuyevetikol pnyaviopol €xouv cuoyetlotel pe £€kBeon oe meptBailoviikouc pUTIOUC.
Evlelktikd n €kBeon oe toflka pétala, cupmepAapBavouévwy Tou apoevikol, kadpiou,

pHoAUBSou, vikeliou, xpwpiov, kot peburo-ubpapylpou, €xel cuvOeBel pe TTaPEKKAIVOUOEG
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aA\ayég otn peBuliwon tou DNA Kol TPOTOMOLARCELG TNG LOTovNG . Elval yvwoto ot ta
METOAAO aUEAvVOoUVY TNV TTapaywyn avildpaoTikwy pl{wv ofuyovou (reactive oxygen species),
KoL ol ofeldbwtikéC PAABec tou DNA pmopoUv va TPOTOMOLGOUV TNV KOVOTNTA TWV
pebudotpavodepacwyv va oAAnhoeridpouv pe to DNA £€xovtag cov QmOTEAECUA TNV
napékkALlon amnod ta dpuctlohoyikd npdtumna pebuliwong tou DNA (140)

H £kBeon og agploug pUTIOUG, OTIWCE N cwWHATLSLAKN UAN, 0 HaUupog avBpakag Kat To BevioAlo
£XeL emiong ouoxeTloTel pe aAAOYEC OTN Vevikn Kou/n €8Ik yla CUYKEKPLUEVA yovidla
peBuliwon tou DNA. Autég ol aAlayEG TPOGOUOLA{OUV TIG ETILYEVETIKEG XAAQYEC TIOU €XOUV
aveupebel og voonpoTa OU £XOUV CUCXETLOTEL e €KBEON OTOUC OEPLOUC PUTIOUC, OTIWG
KOPSLOYYELOKA VOOHUATA KOL QLUOTOAOYLKEG KOKONOeleG. XnULKA ToU TPOKAAOUV
eVOOKPLVLKEG SLaTapayEC Kal TOELKEG YLaL TO QVATTAPOYWYLKO cUOTNUA ouoieg [SlodatvoAn A,
So€ivn, SlalBuAoTtiABeoTtpOAn, emipovol opyavikol pumol (persistent organic pollutants),
TIOPOLOLTOKTOVA, KOL XNHLKA OTO TIOGLUO VEPO] €lval EMIONG LEPLKEC AAAEC XNULKEC OUOLEC TTOU
N OX£0N TOUC UE ETILYEVETIKEG OAAOYEG €XEL SlepeuvnBEel O MEIPAPATIKEG KOl EPYACTNPLOKEG
UEAETEG OAAG KOl O HEAETEC OE avOPWIOUC

Ta gupnuata mou cuoyetilouv TIG TEPLBOANOVIIKEG EKOECELC UE ETILYEVETIKOUG OEIKTEG
auEAvoVTaL TAXEWG, EVW UTIAPXOUV UEAETECG TIOU £XOUV GUOXETIOEL TOUC 8LOUC 1 TTAPOUOLOUG
ETILYEVETIKOUC SEIKTEC LE VOO LOTA | VOOOUVTEC LOTOUG TIOU £XOUV OLTLOAOYLKWG oUVEEBEL e
TI¢ (6leg meplBarovtikeég ekBEoelc. Qotdo0o, Sev elval OKOUN YVWOTO AV OL ETLYEVETIKEG
oA\ayEC TOU TopoTnpoUvTal £melto and €kBeon oe ToflkEC ouaieg Bplokovral otnv
ottoloyiky alvoiba petaly £€kBeong kal voonuatog. Eivat mbavo ol aAAoyég oto
eryovibiwpa vo B€touv Ta ekTeBelpéva ATOUA EMLPPET OTNV AVAMTUEN TOU VOGHUATOC.
ErmunpdoBeta, oL EMIYEVETIKEG eMIOPACELC Umopel va Sladpapati{ouv onuaviikd poAo otov
KOBOPLOUO KLVOUVWV TIOU PETADEPOVTOL OO YEVEA O€ YEVEQ OTIWG ETILONG KaL 0TNV UPpUikni
TIPOEAEUCH TWV VOO UATWY. YTIApXouv avadopEC XNLKWY OUCLWV TIOU €XOUV TIPOKAAECEL
Suopevelc ouvéneleg oL omoleg petadibovralL amd yeved O Yyeved KOl n MeETASOON
ETUYEVETIKWV aAAaywV £xeL mpotabel wg duvntika evdilapeco otadio (141,142)

H €kBeon oe meplBAAAOVTLKOUG XNULKOUC TTAPAYOVTEG KATA TNV TIPOYEVVNTLKA KAl TIPWLUN
naldikn nAkia oe kplowa otadla tng avamtuéng €xel Ppebel va TPOKAAEL ETILYEVETIKEG
aAAOyEC, OL OTloleG OTN OUVEXELD EVOEXOUEVWG Va TIPpOKOAOUV Sduopeveic embpaoelg otnv
vyeia otnv evalikn Lwn kot GAAeg dopég va petaBLpalovral otig emdpeveg yeveéc.(143-144)
H a&lohdynon skB£oswv tou mapeABdvtog os meptBalovtikolg pUToug amotelel ocuviOwg
pLoe aduvapia twv ermdnuioloyikwy pehetwv. OL emiysvetikol Seikteg £xouv tn duvatdtnta

va BeAtlwoouv tnv aflohoynon tng £kBeong otnv €peuva emeldn pmopet va dtatnpndolv
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aKOPa KoL Otav n €kBeon €xel oTapATAOEL €€alTiOG TNG LKAVOTNTOG TOUG va petadibovral
MEOW TNG KUTTAPLKNAG Slaipeong. Juvenwg, £€xouv tn SuvatdtnTa va OVILMTPOCWNIEVUOUV
napeABoloecg £wg Kal evOOUNTPLEG TTEPLBOANOVTIKEC eKOETEL SPWVTOC WG LOPLAKA apXEia
TWV eKOECEWY QUTWV.

H meptBalovTikn) emLyeveTikn eivat avapudiBoAa évag avantuooopuevog Topéag, ot e€eitelg
Tou omolou pmopel va mpoadépouv evdeifelg yia To Twe oL tepLBAANOVIIKES TOELKEG ouaieg
emdpolv Suopevwg otnv avBpwrvn uyela. Qotooo, umapxouv TOANEG SUOKOALEG Kal
T(POKANOELG OTN MEAETN TNG OXEONG TWV ETLYEVETIKWY UNXAVIOUWY UE TOEKEG EKOEOELG Kall
OXETIKEG ekPaoelg voonuatwv. KaBe mneplBarlovtiky €kBeon pmopel va mpokalel
ETILYEVETIKEC TPOTIOTOLNOELG TIOU TOLKIAAOUV altd LoTO O€ LOTO KAl AUTH N TOLKIAOTNTA Umopetl
Va EMEKTOOEL KL 0TO KUTTAPLKO ETMESO. TUVETIWG, OL ETILYEVETLKEC EMLOPACELG UMOPEL va. unv
gival duvatov va yevikeuBoUv ge AAAOUG LOTOUG KoL Ol PEANOVTIKEG WEAETEG TIPEMEL Vol
€EETAOOUV TIC ETLYEVETIKEG ETUOPAOEL TwV (Olwv TEPIPAANOVTIIKWY TOPAYOVIWY OF
SladopeTkoUg LoToUG. Ml AAAN TPOKANGN TIOU QVTLUETWII{OUV Ol EPEVUVNTEC Elval TO
YEYOVOC OTL OL TTOPATNPOUEVEG AAAOYEG TOU ETILYOVISLWHATOCG UMOPEL Vol LNV ponyouvtal
ToUu voonuatog aAAG avtiBeta va emnpealovral and tnv Umapén tou voonuatog. OnoTte, n
avtiotpodn attiotnta (reverse causation) mpémnet va AapBAavetal utoYn o€ QUTEC TIG UEAETEG
edbdoov ol emyevetikol deikteg pmopolv va aAlGfouv pe thv mdpodo tou Xpovou. Ma va
KoBOlepwBel pia altlohoyikr) cuoXETLoN, gival amapaltnTog 0 KAAOG OXeSLOUOG TIPOOTITIKWY
MEAETWY, WOTE va GUAAEYOUV TIPOOTITIKA TTANPOGOPIEG OXETIKEC HE TNV £KBEON, Vo LETPOUV
OWOTA TOUG KOTAAANAOUG OelKTeC EMLyEVETIKWY OAAQYWV OTOUC LOTOUG-0TOXOUC, Kol
napaAAnAa va cuAéyouv MANPodOpPLeg OXETIKEG UE TLG TIPOKALVLKECG KOL TLC KALVIKEC EKBACELC
TWV voonuatwv evéladépovroc.(141-142)

Yroloyiletal OtL €va Moocooto TNG TAgng tou 20% TWV TEPUTTWOEWY UTIOYOVILOTNTOG
napapével avegnyntn. MAfov, elpaote oe Béon va unmoBEéooupe OTL TOAAEG QMO QUTEG TIG
TIEPUTTWOEL, OdellovialL Ot EMIYEVETIKEG Tpomomnolnoelg. Eotidlovtag otnv  avdpikni
UTIoyoVvLLOTNTA, N LeBUAlwon Tou DNA pnopel va eMNpeAoEeL TO OTEPRLA KATA TN SLAPKELA TNG
TIAPAYWYNG TOU OTOUG OPXELG I KATA TNV wpipavon Twv oneppatolwaplwyv otnv emididuuida.
QG OMOTEAECQ, TO OTEPUO QUTO UMOPEL VA EMNPEACEL TNV LKAVOTNTA Yovipomoinong, n
OKOMA Kal TNV moldtnTa TNG €UPPUIKNG avamtuéng. Aedopévou OtTL umdpyxouv Sladopa
yovibla mou oxetilovtal pe TN yovipotnta, n un ¢puoioloyikn pebuliwon pmopel va sivat n
ondvtnon o MoANEC mepMTwoel. Adyw autrig tng pn $UCLoOAOYIKAG TpoTomnoinong yla
napadsypa prmopei vo emnpedlovral yovidla mou oxetilovtal pE TNV LKAVOTNTA TWV

omneppatolwapiwy va «eVTomi{ouv» To waptla f T tkavdtntd toug va Stetodvouv og auto.
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ISlaitepa evbladépov eival to yeyovog OtL n un ducotoloyikn pebuliwon umopel va
oupBaivel, TNV 6l OTYUA OUWC OAEG oL AAAEC TOPAUETPOL TOU OMEPUATOC (TT.).
OUYKEVTpwOn, Hopdoloyia, Kwnukotnta) vo mapouctdlovral ¢ucoloAoyikég.  Eilval
autovonto Aouov, OTL pla amAn avaAucon onéppatog Sev eival apkeTh yla va SlayvwoeL

TETOLEG MEPUTTWOELC.

6.2 MHXANIZMOI APAZHZ EMIMEPOYZ NEPIBAAAONTIKQN NMAPATONTQN
6.2.1 AIZOAINOAH A
MéxpL ONUEPA, ETMLOTNUOVIKEG HEAETEG €Xouv Seifel OTL KATw Omd £LOIKEC oUVONKEG (TT.X.
vdnAn Bepuokpooia, Kol eKTETAPEVOC XpOvVoC amoBrnkeuong tpodipou, emavelAnupévn
xprnon-katamnovnon), to BPA pmopel va eloxwpnoel oto TpOPLUo Kol gv cuvexela otov
avOpwWIMIVo opyaviopo emidpEpovtog TOMEG Slatapaxec. Mia Oelpd HEAETWV ylol TO
peTOoBOALlOUO TOU £€xouv mpaypatorolnBel oe melpapatolwa, Kuplwg oe emipves. Ta
QTOTEALCHOTA TWV EPEUVWV aUTwWV Segixvouv OTL To BPA amoppoddtal Taxéwg amd To
YaoTpevTePLKO cUotnua (MEZ) LETA Ao TNV KATAOoN KAl TN CUVEXELD eTaBoAileTal Kuplwg
ouvdeOUEVO e YAUKOUPOVIKO 0EU og yAukoupoviSlo BPA oTo Amap Kol OVIAC MEPLOCOTEPO
V6pOdIAO amoBANETAL HECW TwV VEDPWV. To U Seopeupévo Pe yAukoupovidlo, Snhadn to
eAelBepo BPA eival auto mou eival umteUBUVO yLa TIC OPVNTIKEG EMLIOPACELG OTNV UYELQ TOU
ovOpwrou. Aopikd to BPA givol avaAoyo Twv 0LOTPOYOVWV Kal KUPLwe dpa w¢ eVEOKPLVIKOG
Slatappaktng (endocrine disrupting chemical -EDC). Eivatl SnAaédn cbudwva e ToV 0pLoUo
oMW €xeL N6 avadepOel £vag s€wyevng mapdyovtag mou MopeUPAAETAL OTNV TTapaywyn,
aneAevBépwon, petadopd, déopsuaon, dpdcn f MEPLOPLOUO TWV GUOCIKWY OPUOVWV OTOV
ovOpwrvo opyoviopd oL oTmoleg Ye T OElpA Toug gival umevBuveg yla tn Slatnpnon tng
opoldoTaonc Kot tn puBULON TN avamtuélaknc Stadwkaoiag. (145-146)
ErunpooBeta Opwcg £xet £xeL Bpebel kal Evag GAAOG ONUOVTLKOG TPOTIOG SpAcNG TOU TIOU £lval
N MPOKANCN EMLYEVETIKWY aAAaywV LECW KUpiwe TG urtopeBuAiwong tou DNA, evw Spa Kot
amnevBeiog otov opxKo LoTO (147)
Mapott n ékBeon OAwv Twv £uPlwyv OVIWV Kol Tou avBpwrmou oto BPA eival 6Ao kot
peyaAUTEPN KoL OAO KoL TTEPLOCOTEPO SlepeUVATAL, EVTOUTOLC UTIAPYOUV QTTOPLEG OXETIKA UE
TOUG HOPLOKOUG UNXOVIOHoUC Spdong, He Tt SladopseTikn avramokplon kabe otol otnv
£kBeon Tou otnv oucia auth aAAd aKOUA KoL OE TIOLa XPOVLKH Tieplodo oL Lotol oto)oL eivat
TEPLOOOTEPO £V NIOONTOL OTLG SPACELC TOU KOl OTLG TIOPEVEPYELEC TTOU TIPOKOAEL.
Y€ LOPLAKO ETUMESO UTIAPXOUV APKETOL TPOTIOL KOL HOVOTIATIA HECW Twv omolwv Tto BPA

eNMnpedlel, tpomomolel kol KaBopilel TG KUTTAPIKEG OmMAVINOeElS. QC Un OTEPOELSEG
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olotpoyovo mopepPBaivel otn dpacon Twv eVOOYEVWVY OLOTPOYOVWY 0ol CUVEEETAL UE TOUG
0LOTPOYOVLKOUG TtupnvikoUG urtodoxeic ERa kat Loyupotepa pe toucg ERPB, oL omoiol €xouv
EUPELO KOTOVOUN OTOV avOpwWILVO OpYavIoOUO €XovTog eviomioBel akopa Kal ota idla ta
omnepuotolwapla. (148)

‘ETOL Mapdyovtal OTn CUVEXELO CNUATO TPOTIOTOLNEVA TToU aAAG{oUV TNV TIPOKABOoPLOUEVN
£kdpaon Twv e€opTWHEVWY Ao Ta 0LoTpoyova Yovidiwv. OL pnxavicopol yia th puBuion Kat
£kdpaon autwv Twv yovidiwv Héow TwV UTodoxEwv eival TIOAUTTAOKOL KOl €€QPTWVTAL OF
peyaio Babud amd tnv mopoucia Twv e8IKWY yla KABs L0TO CUVPUBULOTIKWY apayovIwy
mou Sladopetika kaBe dpopd emnpedlouv TNV alAnAenidpacn twv unodoxéwv (ER) pe Tig
el6Ikég BOfoelg Séopeuong otoug ekkwntég (EREs) kal mpokoAoUv TIG ouvakoAouBeg
peTaBOAEC oTn peTaypadr] Twv yoviSiwv.(149)

Tautoxpova daivetat OtL umapxet uvPnAR ouyyévela Kal HE Suo  HEUBpAVLKOUC
olotpoyovikoUg umtodoxeig tn G mpwteivn-coupled estrogen receptor 30 kat to pePPpaviKO
0LOTPOYOVLKO uTtodoxéa o (mERa) kaBwg Kat e €vav MUPNVIKO UTTIOSOXEQ Y TIOU OXETI(ETOL PE
Ta olotpoyova. Emiong to BPA Seopeletal otov avdpoyovikdo umodoxfa, perixome
proliferator-activated receptor y epnodilovtag tn §pdon twv avépoyovwy Kal os UTIoSOXE(C
TwV BupeoelSlkwv oppovwy cludwva pe apatnpnoslg os {wa. (146,150-152)

Mo cuykpLpéva yla To avdpLKO avarmapaywylko clotnua £xeL Bpebel otL oL xapunAég §6oelg
BPA pewwvouv tn BloolvBeon NG TECTOOTEPOVNG KATA 25% WG OMOTEAECUA TNG LELWUEVNG
€kdpaong tou eviou 17 a povootuyevdaong, TnG 17 B olotpadloAng Adyw tng mapeunddiong
™G 8pAOoNG TNG APWHATACNG, EVW KOO TILO XOUNAEG SO0ELG Lelwvouy Ta entimeda mMRNA g
LH kat av&avouv tnv ékdppaon Twv untodoxéwv ERB otnv undduon.(153)

Ze kamola AAAn peAéTn meplypadnke n enidpacn tou BPA otov mupnviko untodoxéa Nur 77
ME ouvakoAouBeg petaBoAég otn otepoeldoyEvean Twv Opxewv. (154)

Bp€bnke emiong otL uTtapxel Apeon BAamtik enidpaon tou BPA otn OmMepULOYEVESH KO
OTIEPULATOYEVEDH. ITOUC OPXELC Ta KUTTapa Sertoli ekdppdlouv pepppavikéc mpwteiveg mou
SnuLoupyolV HECOKUTTAPLOUC CUVEECHUOUG AmopOitnTOUC YLt TN CWOTH OTEPUOTOYEVED.
Exel mapatnpnBesi o6tL to BPA Omw¢ Kot GAAeg ToflkEC ouaieg toug emnpealouv eite
gAATTWVOVTAC TNV MOCOTNTA TWV MPWTEIVWV TOUC €T PETAKWVWVTIAG TEG OF N OWOTEC
£kTomeg evbokuttapleg B£oelc.(155-156)

To 0€el6WTKO stress, UNXAVIOUOC TTOU CUUUETEXEL O TIOAAECG SLEPYAOIEG TOU OPYAVIGUOU LOC
datlvetal 0tL padAlov £xel B€on Kal otn SnULoUpylo TV APVNTIKWY QMOTEAECUATWY Tou BPA

(157)
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'OAa ta mopanavw utodnAwvouv cadwe To ApVNTLKA ATOTEAECLATA TIOU UTTOPEL vl eMLEPEL
OTO QVOPLKO aVATIOPAYWYLKO CUCTNUA KAl OTLC TIOPAUETPOUG TOU CTIEPUOTOG N €kBEon OTO
BPA kol TO gpwtnua €ival eav oKOUO KOl Ol CUVABELC CUYKEVIPWOELG TIOU UTIAPXOUV OTO

niepBaAlov duvaral kal o€ Ttolo Babuo va €xouv BAATTTIKEG EMLOPAOELG.

6.2.2 ®OANIKEZ ENQZEIZ
Onwc 1o BPA £tol Kal ot $BaAKEG eVWOELG TtapeBANNOVTAL OTL OPHOVIKEG SLadLkaoieg,
Slokontouv to BTB, emnpedlouv TN Aettoupyla Twv KUTTApwv Sertoli, amoppintouv ta
apxEyova yeWNTIKA KUTTapa Kal §ivouv To évauopa yla TNV amontwon toug. Emiong eivat
Suvatd va SnNUOUPYAOOUV  ETLYEVETIKEG aAAayEC yoviSiwv Tou  eUTAéKovTol OTh
OTIEPUOTOYEVEDH, 0TN BLocUvBeon TNC XOANOTEPLVNG, OTNV TTAPAYWYN TNG TECTOOTEPOVNC KOl
0T0 0&eldwWTIKO stress. Oplopéveg paAlota GOAAKEC evwoel onmwe to DEHP, MEHP
TapaTNPNONKE OTL EMAYOUV EMLYEVETIKEG aAay£EC TTou daivovtal OTL ival n kUpLa attia yla
TN SL0LWVLoN TNC UTIOYOVILOTNTOC Ao YeVEQ o€ yeved. (158-159)
OL 800 1o kaha pehetnuéveg dOalikég evwoelg eival to diethylhexyl phthalate (DEHP) kat o
petafoAitng tou mono-2-ethylhexyl phthalate (MEHP). Kot ot 800 £xouv &iadopoug
UNXOQVLIOUOUG E TOUG OTIOLOUG EMNPEATIOUV TNV TTAPAYWYN TOU OTEPUOTOG. APXIKA SpOUV WG
evbokpikol Olatoapdkteg kot €xel omodelxBel OTL pewwvouv TNV  Eékdpacn TwvV
oTePOELSOYEVETIKWYV eVID LWV, KUPLWE TOU KUTOoXpwHatog P450scc Kal thg mpwteivng StAR evw
CUUBAGAAOLV OTN HElwon TNG MapOYWYNE TNG TECTOOTEPOVNG. (160)
To DEHP og peyaAUTepeC MOCOTNTEC LELWVEL TO EMIMESO TNE TECTOOTEPOVNC EVW OE XOUNAEG
oauéavel To eminedo AUTAC yeyovoTa Tou 08nyolV O£ OPLOVLKA aVICOPPOTILa KOl AMOTTWwaon
TWV YEVETIKWV KuTtapwyv. To MEHP &pa ota kuttapa Sertoli au€avovtag tnv ékdpacn Twy
Fas, FasL Kol Twv KOOTIAOWV KoL EMOKEVWG TNV ATOMTWOoTr) Toug (161)
Bp€Onke OtL To DEHP pewwvel Tnv €ékdpacn Twv yovidiwv DDx3Y, Usp9Y, RBM, E1F1AY, EGF,
FSHR kat EGFR evw aufavel tnv ékdpaon twv Cypl7al, Cypl9al, LHR kat FSHR. To mpoldv
Tou yovidiou DDx3Y avrikel otnv owkoyévela twv DEAD (asp-glu-ala-asp) box RNA gAkacwv
TIOU €XOUV ONMAVTIKO POAO amo Tn oUvBeon UEXPL Kal TNV amodounon tou RNA. Auto to
yovidlo Bploketal otnv meploxn Tou Y XpWHOOWHATOC TIou oXeTiletal e TNV alwwoTrepuia
KoL HeA€teg Selxvouv OTL N HETAMAEN 1 N apvnTikn pUBLLON TG PpwWTelvng Tou ekdpalel
oxetiletal dueoo pe BAOaMTIKEG eTIOPAOEL 0TO oméppa. NMapopolo polo pe to DDx3y £xouv
Kol ta yovidio Usp9y (Ubiquitin specific peptidase 9 Y-linked) and RBM (RNA binding
motif) mou edpdlovtal kol autd otnv iSla meploxn tou Y xpwpoowpatog. Emiong €xet

oavadepbei 6tL To DEHP ghattwvel tov aplOpod twv MLH1 foci ota ypwpoowpato oto otadlo
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https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/peptidase

™T¢ mayutawioag. H MLH1 elvat n mpwteivn KAl mou eUmMAEKETAL OTOV OROAOYO
avaouvduoopo HeTafl TwV XpwHoowudatwy. Elval anapaitnta yla tnv crossover formation
KoL TOU pnxaviopou 8opBbwong AabBwv DNA mismatch repair (MMR). MetaBoAég autnig tng
npwTteivng emnpealouv Tov OUOAOYO aVaGUVSUOOUO Kal TTPOAyouV TNV tavaon the Helwong
(162)

‘Ooov adopa to petafolitn MEHP oL Zhang et al Bprikav OTL mpokaAel BTk puBULON OTO
yoviélo MTAL1 to omoio gival urmteBuvo yla pla pwteivn mou mpokaAel anoketuAiwon ota
yovidla otoXouG TNG KaL eivat puBpLoTtng tng Asitoupylag twv Kuttadpwy Sertoli. AAAEG LeAETEG
avadEpouv OtL N £kBeon oto MEHP aufavel tnv ékppacn Tou MYC petaypadikol mapdyovia
0 OToloG e TN oelpd Tou auédvel TNV Mpwteivn MTAL Kal 0T CUVEXELA AUTH KOTAOTEAEL TNV
£kppaon tng TIMP mpwteivng. H cwotr wooppomia twv TIMP2 kat MMPs sivat mpoinéBeon
yla va UIOpECOUV Ta YEVNTIKA KUTTapa va SexBouv tn otrplen twv Kuttapwv Sertoli. Otav
MElwveTAL N €kppaon Twv TIMP aufavel auvt twv MMPs yla va amopokpuvBouv otn
OUVEXELDL OUMITAOKQ TPWTEIVWVY POoKOAANoNG onwg n abBl integrinlaminin-333 evw ot
Aapiveg mou ameleuBepwvovtal Spouv W OUTOKPLVIKOL TTOPAYOVIEC TIOU TIPOKAAOUV
evbokUTwon twv vesicle mediated mpwteivwy dlakomtovtag to BTB. Tautoxpova n MTL1
SleyelpeL tnv ékdpaon twv NF-kB Kol mpodyel TNV aneAsuBépwaon Twv KUToKvwy IL-1a, IL-1B,
IL-6 koBwc Kol Tov Tapdyovta VEKpwoNnG tTwv oykwv TNFa ouoieg mou cupBdlouv otn
Snuloupyia Twv amapaitnTwy CUUMAOKWY TIPWTEWVWV YLa TOUC SEC0UOUC OTO OTIEPHATIKO
eruBnAo. Anhadn n €kBeon oto MEHP evepyorolei to MTA1-NF-kB katappdktn, ooKel
opvnTik puBulon oto TIMP, mapeufaivel ota CUUMAOKO TPWTEWVWV TIOU SnuLoupyolv
ouvbéoelc oto emOnAlo Sertoli, evepyonolel tnv amdéntwon péow FAS odnywvtog otnv

kataotpodn Tou BTB kat To BAvaATOo TwV YEVVNTIKWVY KUTTApwWV (163-164)

6.2.3 QYTOOAPMAKA
MeAéteg Selyvouv OTLTa Pputodappaka Spouv wg eVOOKPLVIKOL SLOTAPAKTEG Kal BAATTTOUV TN
OTlEPLATOYEVEDT ETNPEATOVTAG TIG AELTOUPYIEG TWV OPLOVWV KaL TNV €KPPACT TWV YOVLSLWV.
‘EToL aoKoUV 8pAcn OTIC OPLOVIKEG LOOPPOTILEG, SNILOUPYOUV ETILYEVETIKEG OAAAYEC Kol
napepBaiovral oTig Astoupyieg Twv KuTtapwy Sertoli emidpépovrag ahhayEg otn popdoioyia
Twv onepuarolwopiwv kal otov aplOud touc. Emiong €xel mapatnpnbel OtL mapdyouv
eAelBepeg pileg kol TMPOdyouv TO OEEOWTIKO OTPEC oTa KUTTApA Oodnywvtag to otnv
anontwon. AvaAuTikotepa Kamota ord ta upeBpoeldn (evtopoktova) auédavouv ta emineda
tou umepoleldiou tou udpoyovou Katl akoAoUBwc tnv umepofeibwon Twv AUSiwv oTig

TIEPLOXEC TOU OPXEWG TTOU ELvaL TTAOUCLEG OE LTOXOVEPLA KO ILKPOCWHLAKE EVIUO AOKWVTOG
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enidpacn ota avdépoyova, aufAvovtag Tov aplBud Twv avwpoAwyv oneppatolwoapiwy Kot
LELWVOVTAG TNV TTOpAywYyr) OMEPUATOC. (165)

MNna to Round up €xeL BpeBel OTL MpokaAel ofeldWTIKO OTPEC TO OMoio evepyomolel MOAAQ
povomatia avildpacswv mou enidpEpouv to Bdavato ota kuttapoa Sertoli. AUTO TO yeyovog
auéavel to Ca+2 1o omolo mpokaAel Slatapaxy Tng opoldotacng Tou acPeotiouv. Evag
UNXavIoUOC Ttou €xeL mpotaBel yU' autr) T dpdon meptA\apBAveL TV evepyomoincn Twv TUTou
L-e€opTWHUEVWY MO TNV NAEKTPLK TAON KOVAALWYV QCPECTIOU TIOU HE TN OELPA TOUC
EVEPYOTIOLOUV TIOAAATAEG TIPWTEIVIKEG Kivaoeg (PKC,PKA kat P13K ) kaBwg kat ta MAPK
onpatodotikd povomartia. Emiong n yAudoodtn daivetal OtL eival Kal £VSOKPLVLIKOG
SLOTAPAKTNG TIPOKOAWVTOC METABOAEC Ot SpAch TG APWHATACNG Kol oTa emimeda tng
TEOTOOTEPOVNG. (166)

Tooo yla to petafolitn tou DDT, p,p-DDE (167) 600 kat yia to Round up €xet Bpebei otL
Snuoupyolv pla SucAettoupyia Twv UITOXOVOPIWY. AOYyW TOU CNUAVIIKOU pOAOU TwV
uLtoxovdpiwv otn BloolvBeon twv otepoeldwv OppovVWY aAAA Kal atnv oAoOKARPWaOn Twv
AELITOUPYLWVY TWV UTIOSOXEWV TOUG, OTNV TOPAYWYN EVEPYELAC KOL OTO OLELOWTIKO OTPEC
daivetal 6tL onotadnmote SuoAsltoupyla TOUG eMNPEAIEL TNV KIVATIKOTNTA TOU CGTIEPLOTOG
OoAAG KOl TN YEVIKOTEPN TUXN TOU KUTTAPOU, TNV emiBlwaon 1 TV amontwor) tou. (78-79)

H eCayxAwpokukhogfdvn Tou aviKel Kol auth oto mupeBoeldry aAldlel tn Spdon Tng
Seubpoyevaong tng copPLtoAng kat tng yAukolo-6-dwodopiknc Ssudpoyevaong, tng y
yAouTtopuA tpavonentiddonc Kabwg kal TnG B yAoukoupoviddong. AOYyw auTwv HELWVOVTaL
Ta enineda TNG TECTOOTEPOVNG, O APLOUOC Twv omeppatolwapiwv Kol n Kwntkotnto
(168)

To lindane 8ieyeipeLtnv £kdppaon tou FAS, to eminedo 3 Tng kaomaong Kalto FASL kal tpodyet
TNV AMOMTWOoN TWV YEVVNTIKWY KUTTAPWY aKopa Kat étav xopnynBel os pia kat povo doon
twv 5 mg/kg Bapoug ocwpatog. Emiong pmlokdpel tn olvBeon twv avdpoyovwv Kal
kataotpédel Ta kUTTapa Sertoli. (169)

To peBoplAlo éva KopBapko Tapdywyo TPoKaAel BAAPBEC OTOUG OPXELG KOL OTAUATA TN
omneppatoyéveon.(170)

To SiBpwpoxAwpornponavio (DBCP) dnuoupyel aAllayéG otov MUpNVA TWV OTEPUATIOWY
npokaAwvtog alwwornepuia, oAlyooneppia, aAAayeg otn popdoloyia Twy Kuttdpwv Sertoli
Kalemnpealovtag opkeTd otddia tng dadopomoinong twv yevnTikwy Kuttdpwv. To DDT
TPOAYEL TNV amontwon ota Sertoli pe tn BonBeia twv putoxovdpiwv. (171-172)

Qaivetat Aoutdov otL ta dutoddappaka emnpedlouv Aueca Ta KUTTAPA TwV OpPXEWV

napayovtag eAeVBepeg pilleg, PELWVOUV TA EMMESA TNE TECTOOTEPOVNG, HeTABAlouv TN
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popdoroyia kal Asltoupyia Ttwv Kuttapwv Sertoli evw mpokaloUv SuoAsltoupyia Twv
pLtoxovdpilwv. Emiong éxel mapatnpnBel 0TI MPoKAAOUV EMLYEVETIKEG OAAQYEC LEPLKEG OO TLG
omoleg petaBLpalovral oTIG EMOUEVES YEVEEC, EVIOXUOVTAL OL TOELKEC TOUG EMLOPACELG UE TNV
UTtapén MOAUPOPDLOUWY OE CUYKEKPLUEVA YOVISLO TTOU CUUHETEXOUV OTO UETOBOALOUO TOUG,

oAAQ kol mapepParlovial otnv evoKpLVIKA Asttoupyia

6.2.4 NPOIONTA ANOAYMANZHZ NEPOY
H BAamtikr 6pdon Twv mapampoiloviwy tou vepol oth popdoAoyia Kal KWVNTIKOTNTA TwV
oneppatolwapiwyv dev éxel amodeyBel. Ta THM elval n peyaAitepn katnyopia twv DBPs ka
£xeL amodelyBel otL mpokalouv BAARN oto DNA kat ofeldwtiko otpeg. OL Gemma et al Bprikav
OTL 0 peTaBoAlopog Twv TCM mapadyel eAeVBepec pileg Kal ouvdésTal pe xapnAn GSH evw ot
Yuan et al umootrptéav OtL To XAWPLWHEVO TIOOLHO VEPO aufdvel tn HaAovaAdeldn Kol
MElwVEL TN yAoutaBswwvn docosfaptwpevo ota HepG2 KUTTOpO TPOKAAWVTOC EMioNg
o&eldbwtiko otpeg. Eniong ta THMs miBavwg £xouv BAamTkEG emdpAoelg ota KUTTapa Leydig
Kot Sertoli kol YevikOTEpA OTOUG OPXELC OMWC €Tiong SnULOUPYOUV MO avdpOoyoviKn
OVETIAPKELD E UELWHEVN TNV OALKH TECTOOTEPOVN, MAPAYOVIEG TTOU SUVNTIKA 0dnyouv os

EMNPEOCUO TNE TOLOTNTOG TOU OTEPUOTOC.(173-176)

6.2.5 ATMOZ®AIPIKOI PYNOI
MoAAol pnxaviopol EUIMAEKOVTAL OTOUG UNXAVIOUOUC SpAong TwV atHoodalplkwy pUTIWV OTLG
TIAPAUETPOUC TOU OTIEPUATOC KaL TIEPLOCOTEPO 0TN Hopdoloyia. EvEelkTikd avadEpovtal ol
avadopég Twy Lao et al. Ittnv gpyaocia toug yla thv enidpacn Twv PM2.5 oTIg MapapéTpoug
TOU OMEPUOTOG UTEUOUVOUC ylo Tov emMnpeacpd tng popdoloyiag Bewpolv apyikd To
0EelOWTIKO OTPEC KAl TG EAeUOepeC pileg mou Ttapdyel, oL omoleg pe Toug HeTaBOAITEG TOUG
kataotpEédouv to DNA, ta Autidia kat tng npwteiveg petafaloviag ta eVIUULIKA CUCTHOTO
KOL TNV KUTTOPLKN QIOMTWOoN Kol EMOMEVWS BAGMTOVIAC KAL TNV MOLOTNTA TOU OTEPLATOC.
Eniong umootnpilouv ottt tTa PM 2.5 ¢épouv Sladopa otolxeia Kal TOAUKUKALKOUG
apwpatikol¢ udpoyovavopakeg (PAHs). Ta pev otolyela omwe o POAUBSOG Kal TO KASLO
EMNPEALOUV TN OTIEPUATOYEVEDN AUeDa, oL & PAHs 6pouv Kol wg EVOOKPLVIKOL SLATAPAKTEC
JE Ta avaloya anoteAéopata. H augnuévn cuykEVTpwon anodobnke oto yeyovog OTL £kBeon
0 XOUNANG CUYKEVTPWONC a€pLwv pUMWV Umopel va auénoel ta enineda tg FSH kat LH
(hormesis phenomenon) oL omoleg EVOUVOUWVOUV TN OTEPLOTOYEVEDN KOL TN CUYKEVTPWON

Twv oneppatolwopiwv. (131)
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6.3 XYMMEPAIMATA
Ou mepiBarlovtikol toikol mapdyovie¢ OSpouv pe TMOAAATTAOUC UNXOVIOMOUG KOl HEOW
TokiAwv povomatiwy tou TTOAAEG POPEG TO Eva cuvavTd Kot emnpedlel to GANo. Eloépyovral
OTOV aVBPWIILVO OPYAVIOUO HE TNV KOTATTOGN, TNV £L0TIVON Kal T Sladepuikr) amoppodnaon
£VW ouvnBwg oL petaoliteg Toug amekkpivovtal He T oUpa. AELToUpyoUV we evOoKpLVLIKOL
Slotapakteg Seopeudpevol os UTIOSOXEIC opuovVWY, emnpedlovtog tov umoBdlapo, TV
unoducon, tv FSH, tnv LH, tnv tectootepdvn alAd Kol ameuBeiog oTov opXlkoO LOTO, ot
KUTTOPA TOU KOl OTOUG BLOXNKLKOUCG KUKAOUG Tou. To o€eldwTIkO OTpeG eival évag Baotkog
UNXaVIoUOC HECW TOu omolou ol meplBalloviikol mapdyovteg PAAMTOUV TNV KLVNTIKOTNTO
Kol tn popdoloyia Twv oneppatolwapiwv. Emnpedaletl Tn pepppdvn tou oneppotolwapiou,
to DNA Ttou mupnva tou, to ptoxovéplakd DNA aAAd kot tnv amomtwon. Emiong Ou
ETILYEVETIKOL pnyaviopol €xouv cuoyetiotel pe £kBeon oe meplBalioviikolg pumoug. H
pebuAiwaon tou DNA pmopel va emnpedoel To onEpUa KOTA TN SLAPKELA TNC TTAPAYWYHG TOU
OTOUG OPXELG N KOTA TNV wpipavon Twv oreppatolwapiwv otnv emiStdupido. MoAAég popég
OMWCG OE QUTEG TLC TTEPUTTWOELG OL KAAOOLKEG TTOPAETPOL TOU OTIEPHLOTOG OTIWCE N pLopdoioyia

KOlL N KVNTIKOTNTA &V EMNPpeAlovTal KoL LLa aTtAr) avaAuoh OTEPUOTOC SV Elval QPKETH

Ewk. 5. NeptBaArovtikol Tolkol mapdyovTeg Kal n eMSPACT TOUG 0TO AVSPLKO avamopaywylkd cuoTNUaA
(Jenardhanan P, Panneerselvam M, Mathur PP.Effect of environmental contaminants on spermatogenesis. Semin
Cell Dev Biol. 2016 Nov;59:126-140)
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KEDAANAIO7 3YNOWH

Katd t Sapkela OAwv Twv otadiwy g {wng Tou avBpwrou EeKVWVTAG amo TV eUBpuLki
{wn), veoyvikn Kot Todikr nAtkia kabwe kot LeTénelta otnv eviAikn {wr), ToAAoOL Tapdyovteg
evboyeveig 1 e€wyeveig, KANPOVOULKOL i} ETIIKTNTOL IOV £(TE £YOUV AUEDN OXEON LLE TOV TPOTIO
{wn¢ Tou cuyXpovou avBpwToU KalL TIG acXoAieg Tou, ite Kal pe To meptBarlov mou {eL Kat
gpyaletal, duvntika pmopel va emdpacouv oe S1adopo Xpovo Kal SLAPOPEC AVOTOULKEG
TIEPLOXEC TOU avOPLKOU YEVVNTLIKOU CUOCTNUATOC, O OAN TNV Topeia tng dnuioupylag twy
onepuotolwopiwy. AlQTapACOETAL UE QUTOV TOV TPOTIO h ONMEPUATOYEVECN Kol
mapeunodiletal n cwaotr SOMIKN Kal AELTOUPYLKN avamtuérn Twv oneppotolwoapiwy Kot Kat'
EMEKTAON N TIOLOTNTA KOl OL TTOPAPETPOL TOU OTIEPUATOC.

H peyaAn avénon tng Blopnxaviog Kot 0 EKLOVTEPVIOUOC TOV TEAEUTOLO aLWVA ELCHYOYE [La
MANBwpPA OUVOETIKWY OUOCTATIKWYV oTo TepBAAov Onwg oL PpOaALKEC evwoelg, Ta
dutodapuaka, ol atpoodaplkol pumol, oL TOAUKUKALKOL apwatikol udpoyavdavBpakec, Ta
mpolovta anmoAUpavong vepou, ta Bapéa peTtala, ot Sloiveg, n Stodalvoln Twv omolwv n
oAOYLOTN XPNON Ta UETETPEYE O ULaL CUVEXN OTELAN YL TNV avaTapaywyLkr Asttoupyia. H
dOivouca mopeia oTIC BACLKEC MOPOUETPOUG TOU OMEPUATOC elval éva avapdlopntnto
YEYOVOC TIOU KOTAYPAPETAL Kol amOSEIKVUETAL KATA TIG TEAEUTALEG OEKAETIEG O TIOAAEG
TIANBUOULOKEG LEAETEG KOL CUCTNMOTLKEG EPEUVEC TTOU SLle€AyovTia o€ MayKOoLo emtinedo. Ot
KAOQLOOIKEG TTAPAUETPOL TOU OTIEPLATOC OE EVOL EPYAOTNPLO, LETAED TWV OTOLWVY N KLVNTIKOTNTA
KoL n popdoloyia eival €vag oXeTIKA EUKOAOC TPOTIOC yLla [ia mpwtn adprn afloAdynon tng
avEpLKAG YOVLULOTNTAG KAl pLa KOAR BAaoh yla Tn uebodeuon tng nepattépw Slepelivnong TnG.
H ektipnon tng KnTkOTNTOG KOt TNG popdoloyiag Twy oneppatolwapiwy evéxel SUCKOALEG
OTLG OTIOLEG EKTOC Ao TN owoth peBodoloyia Baciko polo mailel kat n eumelpia katn kpion
Tou TapatnenTh. H xpnotpomnoinon avalutwy mou MoAAEG GOpPEC IPOOHEPEL L LeyaAUTEPN
OVTLKELUEVIKOTNTA OTN Slevépyela Twv ovaAloswv daivetal OtL el8IKA oTNV eKTiunon tng
popdoloyiag bev evdeikvutal. O Maykooplog Opyaviopog Yyelog (WHO) pe T
KatevBuvTApLEG 06NYieg, Mpooappoopévec KABe dopd ota Sedopéva TG EMOXNG, TpoomoOel
va BaAel mAaiola Kot KAVOVEG, YLOL T OWOoTH EKTEAECHN TNG EE£TAONG TOU OTIEPLOSLAYPAUUATOC
KoL tn duvntikn olUykplon Twv Slopopwv AMoTEAECUATWY, IOV £ival amapaitntn yla tThv
EKTLNON TNC YOVILOTNTAC, TOGO TOU KABE OTOUOU XWPLOTA OG0 KOL TWV OpASWV, yLa TN owaoth

KOl EUTIEPLOTATWHEVN €€QYWYI) CUUMEPAOUATWY OTLG SLAdOPEC UEAETEG.
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Ma TG Toélkég mepBAANOVTLKEG EVWOELG TTOU HEAETONKAV oTnV tapolod MTUXLOKH Epyooia
amodelkvUeTaL in vitro aAAA Kat in vivo o€ melpapatolwa OtL oL epLBAAAOVTIKOL TTAPAYOVTEG,
el6lKA 0t HEYAAEC MOOOTNTEG, emMnpedlouv TNV KVNTIKOTNTA KoL tn HopdoAoyia tou
omépuatoC. Meydhn etepoyévela, €vioUTOLG, UTIAPXEL OTIC UEAETEG OTOV avBpwrvo
MANBUOUO Kol €l8IKA OTNV €KOeOn O WLKPOTEPEC CUYKEVIPWOEL TOELKWV OUGCLWV TIOU
KaBnuepva unapyouv oto neptBaiiov. Etol, 6cov adopd Tov avBpwro, yia tn Stodavoin A
dalvetal OtL yla €kBeon o HETPLEC €wWC XAMNAEC TTOOOTNTEC N KLWNTIKOTNTA UAAAOV
EMNpPeAleTOL APVNTIKA EVW yLa TN popdoloyia ev umapyxouv emapkeic evdeifelg. Avtiotoya
yla tnv €kBeon ot GBAAIKEC EVWOELS OTIC EPYACIEC HUE UTIOYOVILOUC AVOPEG £XOUUE
MELWHEVN KLVNTIKOTNTO EVW O UEAETECG LE OUASEC YOVIUWVY avEpwV Ta amoteAéopata eivat
£TEPOYEVN XWpPIC cadeic ouoxetioelg. AkoAoUBwWC, otnv €kBean ota mpoidvta anoAluavong
Tou vepol Oev €xel Bpebel apvnTIKOG EMNPEACUOC TNG KLVNTIKOTNTAG TAPA LOVO OTOo
BpwpoxAwpouebavio, evw yla tn popdoAoyia ol epyacieg ival moAl Alyeg kal dev evayetal
KOaVEVQ oupTiEpacpa. OLTIEPLOCOTEPEC OUWE LEAETEC TTOU avadEpovTal o€ GUTODAPHLAKA OTLG
OUVHBELC CUYKEVTPWOELC TIOU KaBnUepLva uttapyxouv oto meptBariov, anodeikviouv OTL oL
TOEIKEG QUTEC OUOLEC EMNPEAIOLV APVNTIKA TNV KLVNTLKOTNTA KAl TNV KoAr popdoAoyia tou
oVOPWILVOU OMEPUATOC EVW OUTEC Yl TOUG aTHOOGALPKOUC pUTIOUG, €VTOG TwV
ETUTPEMOPEVWY  oplwv, oavadépouv ocadn ennpeacud tng popdoAoyiog. Kamolot
moAupopdlopol yovidiwv (6mwg GSTM1, GSTT1 kat CYP) avadépetal OtL evisivouv tov
EMNPEACHUO TNG KAANG popdoloylag Kal molotntag Twy oneppatolwapiwy yati autd ta
yovidla opilouv tn Snuloupyia Kol £KPpacn MPWTEIVWY AMOPAITNTWY YLO TO UETABOALOUO
OPKETWYV TOELKWV OUCLWV OTWE TwV dutodapudkwy. Epyacieg eniong umootnpilouv o1l n
KOTAVAAWGN GPOoUTWV KoL AQXOVIKWY E ULKPN £WE LETPLA TTOGOTNTA GUTODOPUAKWY LAAAOV
elvat euvoikog mapdayovrag otn popdoroyia yati n toflkn toug Spdon avtiotabuiletal ano
T 0PEAN TNG KATAVAAWGON G TWV AVTLOEELSWTLKWV OUGCLWV TIOU TIEPLEXOVTOL OTLG TPODEG QUTEG.
A(Tla UTNC TNG ETEPOYEVELOC TWV CUUTIEPOOUATWY OTLG LEAETEG TTOU adopoUV TNV enidpaocn
TWV MEPLBAANOVTLKWY TIOPAYOVIWY GTNV KLVNTIKOTNTA Kol popdoloyla Tou onépuatog eivat
N GOPUAKOKLVNTLKI KL O TPOTIOG HETPNON TWV TOEIKWY ouatwy, N Blodlabeoludtntd toug, n
TIOLKIAOTNTA KAl TO TARB0G TwV HETABOALTWY TOUC, OL TILBAVEC CUVEPYELEG PETAEY TOUG KOBwWG
KOLL OL LOLALTEPOTNTEG TIOU SLETIOUV TIG LEAETEG TOU alpopoUuV To omépua. Emiong n emthoyn Twv
OWOTWV OPASWV PHEAETNG OAAQ KOL N CUVEKTIUNON OAWV TWV TIAPAYOVTWY TTOU GUVUTIAPXOUV
KoL SUVNTIKA UMOPEL VoL EMNPEACOUV TNV TIOLOTNTA TOU OTMEPUOTOG ELvaL TTAPAYOVTEC TIOU
nipenel va AndBolv um' OPv. 3& OpPLOUEVEG TIAAL TTEPUTTWOELS HecOAABEL £vol onUAVTLKO

XPOVLKO Sldotnpa amno tnv £€k0son £wg TV EUdAVION TWV CUUMTWUATWY KAVOVTAC T LEAETN
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™¢ 6paong Twv MEPLBOANOVTIKWY TTapayovtwy olaitepa SUokoAn. H afloAoynon ekBéoswv
Tou mapeABoviog oe meplParloviikolg puUTouG amoteAel ouvnBweg pla aduvouio Twv
ETUONULOAOYLKWY LEAETWV.

‘Evag aA\o B€pa eival OtTL oL meploodTepeC PUEAETEG elval emumoAacpoU Kal ekAEl(mouv ol
T(POOTITIKEG TtoU Ba odnyouoav og aopaAECTEPA CUUMEPACHATA.

Ou meplBarlovtikol toflkol mapdyovteg Spouv pe TOAAAMAOUG HLNXOVIOUOUG Kol HECW
TIOKIAWV povoTaTiwy TIou TTOAAEC HOPEC TO £va cuvavta Kat emnpedlel to dAho. Eloépyovtal
OTOV avOPWITILVO OPYAVIOUO HE TNV KATATOOH, TNV £loTtvon Kal tn Stadeputkny anoppodnon
£VW ouvnBwg oL peTaBoAlteg Toug amekkpivovTal Pe T oUpa. AELToUpyoUV w¢ evokpLvLKol
Slotapakteg Seopeudpevol oe UTIOSOXEIC OpuovVWY, emnpedlovtog tov umoBdlapo, Tnv
umtoduan, tnv FSH, tnv LH, tnv tectootepovn alld kal ameuBeiag otov opxLKO LOTO, Ot
KUTTOPA TOU KOl 0TOUG PBLOXNHLKOUG KUKAOUC Tou. To ofeldWwTLKO OTPEG £ival £vag Baolkog
UNXOVIOUOG UECW TOU oTtoiou ol mepIBAAAOVTIKOL TapAyovteg BAGMTOUV TNV KLVNTIKOTNTO
Kot Tn popdoroyia twv oneppatolwapiwv. Emnpedlel tn pepBpavn tou oneppatolwapiouv,
to DNA Ttou mupnva tou, to ptoxovéplakd DNA aAAd kot tnv amomtwon. Emiong Ou
ETILYEVETIKOL pnyaviopol €xouv cuoyetiotel pe £€kBeon oe meplBalioviikolg pumoug. H
pebuAiwaon tou DNA pmopel va emnpedoel To onEpUa KOTA TN SLAPKELA TNC TTAPAYWYHG TOU
OTOUC OPXELC I KATA TNV wplpovon Twy oneppatolwapiwv otnv embdupida. MoAAég dopeg
OUWC OE AUTEC TLG MEPUTTWOELG OL KAOOGLKEC TIAPAETPOL TOU OTIEPUATOC OTIWG N Lopdoloyia
KOLL N KLYNTIKOTNTO eV eMnpedlovtal KoL Kia amAr avaluon orépUatog Sev elvol apKeTh.
Eivat oAoddvepo, Aoumdv, OtL Teploootepa Sedopéva Xpeldlovtal yla va TeKUnplwbel
EUMEPLOTOTWHEVA N EMLSPACT TWV MEPLBAANOVTIKWYV TIOPAYOVTWYV KoL LOLALTEPWC N €KBeon oe
XapNA£C O0eLg, amo TIG onoleg kaBnuepva BAAETAL 0 AVOPWTOC, OTNV KLVNTIKOTNTA, OTN

popdoloyio aAAA KL YEVIKOTEPQ OTNV TIOLOTNTA TOU OTEPLLATOG.
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