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Elmyeveig llapdayovrec mov mapeufaivoovy ot
YXYNOEXH, META®OPA, METABOAIXMO,
YXYNAEXH XTON YIIOAOXEA 1 AIIEKPIXH




» “Silent Spring”, Rachel Carson, 1960
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AIAMEZOAABHZH APAYHX

e ATAMEXOY IIYPHNIKQN OPMONIKQN
YIIOAOXEQN (016TpoyoviKoi, avopoyoviKot,
TPOYEGTEPOVIKOL, OVPEOEIOIKOL, PETIVOELOIKOI)

e ATAMEXOY MH IIYPHNIKON YIIOAOXEQN
YXTEPOEIAIKQN OPMONQN
(xvtTapomiacpatikoi), MH X TEPOEIAIKQN
YIIOAOXEQN (vmoooycic vevpopetafifpoctov
.Y caporovwng, vronauwngvopanwa(ppwng),

BrAY.




ATAKOIITQN
(pvoroioyiky amoyn)

Mopwr, PYXIKA | XYNOETIKA, tov, owepnécov
TOV TEPLPAALOVTOS 1] OKOTAAANANG £EKOEONC KOTG TNV
avamTTLEN, TPOTOTOLOVV TO OPUOVIK( KL

OLLOLOGTUTIK( GUGTNUUTO TTOV ETTPETOVY GTOV
opyoaviouo v EINIKOINQNIA tTov o1e@opmV




EIAH ENAOKPINQN

e OYXIKA XHMIKA KAI TOZEINEX AITIO
®YTA KAI MYKHTEZX (pvTto-owstpoyovo
.. YKOVIGTEIVI], KOOUEGTPOAN, VTAIvVTLEIVD)

e OYXIKEXZ OPMONEX AIIO ANOPQIIO
KAI ZQA T10Y AITOBAAAONTAI XTO




BAXIKA AOMIKA XAPAKTHPIXTIKA

« MIKPO MOPIAKO BAPOX (< 1000
Daltons)

e ®AINOAIKOI AAKTYAIOI
e AAOT'ONIKOI YIHOKATAXTATEX
(xr@pro, Bpdpro)




XHMIKH AOMH
I'NQXTQN




EIAH X YNOETIKOQN ENAOKPINQN

e YYNOETIKA XHMIKA ME XPHXH BIOMHXANIKQN
ATAAYTQN [ AIITANTIKQN / TYAAIZTIKQN KAI
ITAPAITPOIONTA TOYZX [rolvyloplopuévo, S1QaivorLo,
(PCBSs),molvppomiouiva ovparvoiie (PBBS),d10&iveg
(2,3,7,8—=eTpoyropoorpevio-p-oro&ivy (TCDD)]

e MMPOXOETIKA TPO®POQN, KAAAYNTIKQN, DPAPMAKQN
(parabens)

 IMAAXTIKA [owpavoin A (BPA)]

o IMAAXTIKOIIOIHTEX [@Ooiika aroto kot a@épec (ovo(2-




ITHI'EX ENAOKPINQN

®YXIKO INEPIBAAAON (aépac, vepod, £60.90g)

e TPO®IMA (c6y10, 66TPLO, MVUPOGTOPOL, YAVKOTTUTATES, TPLYVAAL)

e DYTA (putootsTpoyova, YNUIKE 6€ POVTA, AAYUVIKA, QUGOALd,
YOPTUPLKA)

e IPOIONTA OIKIAKHX KAGAPIOTHTAZX (amwoppvravtikd,
VOVUAQUIVOAES, OKTVAPUIVOAES)

« ENTOMOKTONA, MYKHTOKTONA, ®YTO®APMAKA (DDT,

gvo0covAPav), atpalivny, vitpoaivn, TpifovTiAionéva Tapdynyw)

IMAAXTIKA (S1@owvodn A, proiikoi on0£pES)




MHXANIXMOI APAXEIX TQN

e 2YNATOQONIXTEYX ®OYXIOAOI'TKOQN
OPMONQN 2XTH XYNAEXH TOYX XTOYX
ANTIZXTOIXOYX YITOAOXEIX

e ANTATQNIXTEY OYXIOAOI'TKQN
OPMONQON XTH XYNAEXH TOYX XTOYX
ANTIZXTOIXOYX YIIOAOXEIX

[ | [ Y [ Y N /] B W Y4 B \ /] | Y@ Y\ 2 & Y




KATHI'OPIEX ITPOIONTQN ME YIIOYIA

e 87000XHMIKA [75500Bwopunyovika ynuka, 900
evTopnoktTova/mapacitoktova, 250001 a
yekaoTIKA (avtipvknticlokd), 8000koounTikd
KU1 OO TPOPIKA TPOcOeTa]

e« MONO I'TA 95AIIO0 AYTA EINAII'NQXTH H

ALTA A [ = A KA 1 Al A (T()P A a




AY2ZKOAIEX MEAETHX

 ETEPOI'ENEIA MOPIQN —ITHI'QN - EKOEXHX -
AAXITIOPAX

e ATA®OPEX XTO XPONO YIIOAITIAAXIAXMOY KAI
AIMTIOPIAIKOTHTAX

e AI'NOIA THX ®YXHX TQN ENAOKPINQN
AIAKOIITQN

e INEIPAMATIKA MONTEAA
 MEOOAOAOITA ITPOXAIOPIXMOY




MEO®OAOI METPHXHXZ ENAOKPINQN
ATAKOIITOQN XTO ITIEPIBAAAON KAI

« ANAAYTIKEX (aéprog kot vypn
AP ORATOYPUPIA, VYPT] (PORATOYPAPLO
VYNNG 0T00061S, PUGROTOCKOTIO nalog,
QUOROTOOKOTIN nalog vYNANG EVKPIVELNG)

* BIOAOI'IKEY (0&£06nevTIKES OVUADGELS
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OAOI EKOEXHX XE

 AEPAX
* TPODEX




EINIPPEIIEIA XTHN ITPOXBOAH

 EMBPYA
* NEOI'NA




ITAPAT'ONTEX KAOOPIXMOY THX
BIOAOI'IKHX BAABHX AIIO THN

HAIKIA EKOEXHY (* Fetal/Developmental Basis of Adult
Disease”)
e AIAPKEIA EKOEXHX

e XPONOX AIIO THN EKOEXH XTHN EKAHAQXH
BIOAOI'IKHX BAABHX

e EKOEXH XE MII'MATA ENAOKPINQN AIAKOIITOQN

l‘lIA'AA. AN I/ NAMIKE A. g P




ATA®POPEX THX MEAETHX TQN

ENAOKPINQN AIAKOIITOQN

e HIIIA —XTAAIAKH - AOPOIXTIKH
ATAITIOKH ®YXIOAOI'IKHX APAYXHX
OPMONQN

« MIKPH AOXH APAXHX

D DIAWNY A




ANOXOIIOIHTIKO XYXTHMA
AIMATEI'KEDAAIKOX ®OPAI'MOX
XYXTHMA AIOPOQYXHYX BAABQN DNA

AIMA, AEM®OX, HITAP, NE®POI,
ENTEPO, IINEYMONEX, AEPMA




AITIEX ANEITAPKOYX

e ANEITAPKH XYXTHMATA
AITIOTOZEINQXHX

e JATAITEPA YWYHAO ®OPTIO
< (< - N0 vec VYOI




e Toxic Substances Control Act

* Federal Insesticide, Fugicide and Rodentici@le
Act

 Food, Drug and Cosmetic Act




TPOIIOI AIIO®YI'HXY THXY EKOEXHX X E

 ENHMEPQXH

e EIIIAOI'H OPTANIKQN TPO®QN

e ANNIO®YT'H XPHXHX YEKAXTIKQN
e AIIOD®YI'H AIITAPOQN TPODOQN

e AIIO®YI'H YAPIQN AITO AIMNEX, IIOTAMIA,
KOAIIOYX

e AITIO®YI'H OEPMANXHYX TPO®HX XE INAAXTIKOYX
IHHEPIEKTEX

ATTOG 1 XPH - MIAAAKON TITA A < ON




AITIOAEIZEIX EIIIBAABOYYX EKOEXHX

* APGEVIKOL YAGPOL HE AVUTUPAYDYIKO GUGTI LA
Onreong amrd avyd ektedewuéva o DDT, Davis,
California University, 1981

e Melmwon T€6T06TEPOVIS GTOVS APPEVES UALYATOPES

™™g Aipvns Apokaoetn FLORIDA, Louis Guillette,
1992







TABLE 3.

Effects of some specific EDCs on the female reproductive system

EDC

Exposed animal and effecis

Possible translation to the cinical
condition

Potential mechanisms

Vinclozolin

DDT/DDE

Dioxins

Phthalates

Fetal rat: multisystem disorders including

tumors {12)

Fetal mouse: transmitted susceptibility to

malignancies (39)

Immature female rat; sexual precocity
(27)

Inhibited mammary duct development
and increased branching (145}

Increased mammary gland density,
increased number of terminal ends
(146)

Reduced weight of vagina (473)

Endometrial stimulation {(473)

Early puberty (474, 475)

Fetal and early postnatal rat:
neuroendocring effects in two
generations, and behavioral changes
(296, 477)

Fetal rat; altered breast development
and increased susceptibility for
mammary cancer (473)

Early pubertal rat: blocked ovulation

Vaginal adenocarcinoma in daughters
of women treated with DES during
pregnancy (19)

Precocious and early puberty (17)

Reduced fertility in daughters of
exposed womien (472)

<15 yr: increased breast cancer risk

Miscarriages

Premature thelarche (25)

Epigenetic: altered DNA methylation in germ
cell line (12); reduced ERw expression in
uterus (44)

Neuroendocrine effect through estrogen
receptors, kainate receptors, and
AhRs (27)

Inhibition of apoptotic activity in breast (145)

Increased number of progesterone recepior-
positive epithelial cells

Reduced sulfotransferase inactivation of
estradiol (45, 46)

Nongenomic activation of ERK1/2 (476)

Actions on estrogen receptors,
neurotransmitter receptors

Inhibition of cyclooxygenase? via AhR (479)




AITOAEIZEIX EIIIBAABOYYX EKOEXHX

Kapkivog kérmov kar ptpag otny enpeio, Kapkivog 0pyemv, avocoroYIKE,
OVOTTUELIKES KOl GAAES un Kapmvucsg owaTapayéc og owopw (kpoyopyia,
owatapayic onippratog) Ka kopitowa, 1940 — 1971 ékOeon wévre
ekatoppvpiov yovarkov 6 DES pog amo@uyn amofoing

Melopévog dEIKTIG QLTINS TALOLOV TOV YEVVIIONKAY aTd UNTEPES TOV
KOTovaimovay yapua oo T poivopévy pe PCBsiipvny Michigan, Josephkau
Sandra Jacobson, Wayne State University, 1996

AAOGLOG OGS VTOGTaOL0S Kol Kpowopyias netaéy 1968ka 1993, mpocsfoin 1
ota. 100veoyévimta ayopua, £ék0eon o DDE kot avripvknticwoka, Len
Paulozzi, 2008

AvEnon tov pey£0ovg Tov TPOSTATN KUl peimon Tov aptdpov Tev
GIEPRATOLOUPIMV 6E AppeEva TOVTIKLA 0o £KOEGT o€ dLPULVOIN A, eméKTaon
ctov GvOpomno, Frederich vom Saal, Missouri University, Columbia




. Mechanism Health Effect
Chemical

In humans — female — vaginal cancer,
reproductive tract abnormalities;

Sl e Mimics estrogen male — abnormalities of the penis and

testicles, semen abnormalities

In adult humans — lowers cholesterol,
may decrease breast cancer risk. In
animals — infertility.

Mimics estrogen, blocks

Naturally occurring in soybeans
y 9 y testosterone

In male mice — alters prostate size,
decreases sperm production, affects
behavior

Resin in dental sealants, lining of food cans, and o
. Mimics estrogen
polycarbonate plastics
In male rodents — feminization, nipple
Pesticide/fungicide Inhibits testosterone development, abnormal penis
development

No longer made; still found as a pollutant Inhibit thyroid hormones In humans — Fielayeq r_1eurolog|cal
development; 1Q deficits

In female rodents — delayed puberty,
increased mammary cancers. In
male rodents — decreased
testosterone, penis and testicular
abnormalities, feminized sexual
behavior. In humans — decreased
thyroid hormone levels; decreased

Decreases estrogen; testosterone; cancers
By-product of industrial processes including incineration decreases testosterone;

alters thyroid hormone Read more: Endocrine Disruption -
effects, environmental, United States,
types, EPA, pesticide, chemicals,
industrial, human, sources, use,
health
http://www.pollutionissues.com/Ec-
Fi/Endocrine-
Disruption.html#ixzz0ZeaGpiVo




EIIIBAABEIX EIIIAPAXEIYX ENAOKPINQN

ANAIITYEH MAZIKOY AAENA — KAPKINOX TOY MAXTOY (DDT,
BPA, TCDD, DMBA)
ANATTAPAT QI'TIKH KAI ANAIITYZIAKH YI'EIA APPENOZX [avopalicg

OVPOYEVVITIKOD GUGTILATOG (vnocnaﬁw Kpn\yopxw) VTTOYOVIROT T KO

HELMOT] 6TEPRATOLMUPIOV, KUPKIVOS 0PYLKAOV YEVVITIKAOV KVTTAP®V — £KOEGT
o ¢Oukda, PCBs,ow0éiveg]

KAPKINOX TOY IPOXTATH [avactoi} CYP1A2 kan CYP3A4 mov
peTaforilovy 016TPAOLOAT, OLGTPOVI] KUL TEGTOOGTEPOVT] 6T0 Ntap — £kBeon o€
BPA, PCBs, DESkadomo, apoeviko, avtiavopoyova (Bivkrolorivy, DDT/DDE]

NEYPOENAOKPINEIX XTOXOI [GNnRH vevpaveg, HPA, guietika
OLLOPPIKEG EYKEQUMKES TEPLOYEC]




TABLE 1. Disorders of the human reproductive system possibly involving EDCs in their pathogenesis: A sexually
dimorphic life cycle perspective

Fetal/neonatal Prepubertal Pubertal Adult

Frocesses Intrauterine growth Adrenarche Gonadarche Spermatogenesis
Sexual differentiation Cvulation
Haormonal control of prostate,
breast, uterus, and
lactation
Male disorders  IUGR (15) Premature pubarche Small testes and high F5H (18) Oligospermia (14, 20¢°
Cryptorchidism (14, 207 Early puberty (25) Testicular cancer (14, 208
Hypospadias (14, 20)° Delayed puberty (25) Prostate hyperplasia (24)
Female disorders  IUGR Fremature thelarche (25) Secondary central precocious puberty  Vaginal adenocarcinoma
(17, 27) (19, 28)
Peripheral precocious puberty PCOS (18, 25) Disorders of ovulation (29}
(17)
Premature pubarche (18) Delayed ovulatory cycles (17, 18) Benign breast disease (29, 31)
Breast cancer (30, 31)
Uterine Tfibroids (29)
Disturbed lactation (29}

2 Cryptorchidism, hypospadias, oligospermia and testicular cancer are Tour components of the "testicular dysgenesis syndrome” as a common entity.




ABLE 4. Female reproductive disorders and their possible relationships to EDCs: Some experimental and human

Female
reproductive
disorder

Experimental data

Human epidemiological data

Reproductive tract
abnormalities/
malignancies

Endometriosis

Precocious puberty

Premature thelarche

Disturbed lactation

Breast abnormalities/

cancer

PCOS

Fertility and fecundity

Mice prenatally exposed to DES have structural abnormalities
of the oviduct, uterus, cervix, and vagina, leiomyoma,
infertility-subfertility, immune dysfunction, ovarian cysts,
ovarian tumors, vaginal adenocarcinoma (420)

Adult monkey exposed to TCDD (dioxin). promotion of
growth and survival of endometriosis impants (110)

Immature female rat exposed to DDT: sexual precocity (27)

Female mouse fetuses exposed to BPA: early puberty (474)

Rodents exposed to atrazine: impaired lactation through
prolactin inhibition (484)

Fetal rats exposed to dioxins (TCDD): altered breast
development and T susceptibility for mammary cancer
(A78)

Mice exposed to BPA: altered organization of the mammary
anlagen, accelerated ductal development, and inhibition
of lumen formation in the fetus (123)

Mice exposed to BPA: increased number of epithelial
struciures (145, 146)

Rats exposed perinatally to BPA: development of
preneoplastic lesions (intraductal hyperplasias) and
carcinomas in situ (1438)

Rats exposed perinatally to BPA; increased susceptibility to
neoplastic development {149)

Rats: lactational exposure to BPA: shortening of the latency
period and increased tumor multiplicity after carcinogen
challenge {150)

Mice exposed to BPA: development of preneoplastic lesians
(intraductal hyperplasias) {147)

Prenatal exposure to high levels of testosterone results in
fetal programming of PCOS traits (60, 61)

Rats fed with high vs. low AGE diet: T androgens— T
ovarian volume and AGE ovarian deposition (461}

Mice prenatally exposed to DES (480)

In utero exposure to DES: abnormal cervical,
uterine, and oviduct anatomy (481), vaginal
adenocarcinoma (19), subfertility and infertility,
ectopic pregnancy (480)

T plasma concentrations of DEHP in women with
endometriosis vs. controls (113); T levels of
phthalates (DNBP, BBP, DnOP, DEHP) in Indiary
women with endometriosis vs. controls (114)

High levels of the DDT metabolite p,p’'-DDE, in
plasma from foreign immigrant girls with
precocious puberty in Belgium (482)

Breastfed girls exposed to high levels of PBB in
utero (=7 ppm): earlier age at menarche (483)

Higher levels of phthalates and its major
metabolite mono-(2-ethylhexyl) phthalate in
serum of girls from Puerto Rico with premature
breast development (26)

Megative correlation between DDE (metabolic
product of DDT) and duration of lactation (484)

Limited and conflicting evidence

M2 polymorphism in the cytochrome P450 TA1
gene modify the association between PCB
exposure and risk of breast cancer (51)

Increased levels of serum AGEs in women with
PCOS and positive correlation between AGE
proteins and testosierone levels (64)

In polycystic ovaries, increased immunostaining of
colocalized AGEs, RAGEs, and activated nuciear
Tactor-«B (211, 485)

Isolation of persistent organochlorine chemicals
from ovarian follicular fluid of women
undergoing IVF (51)

Indications that exposure to pesticides may

contribute to female infertility in some

occupationally exposed groups (484)

1. Increased; DEHP, di-(Z-ethylhexyl) phthalate; DNEP, di-n-butyl phthalaie; BEBP, butyl benzyl phthalate; DNOP, di-n-octyl phthalate.




