DISRUPTORI (PERTURBATORI)
ENDOCRINI



DEFINITIA DISRUPTORILOR
ENDOCRINI (EDCs)

» Substante exogene care altereaza functionarea
sistemului endocrin si care induc efecte adverse
asupra starii de sanatate a organismulul sau
asupra descendentilor. (WHO)

P Susbtante exogene care interfera cu sinteza,
secretia, transportul, metablolismul, legarea de
proteinele de transport sau degradarea unor
hormoni responsabili de hopeostazia
organismulul, de reproducere si de dezvoltarea
organismului.



Exposure of environmental contaminants

Mechamsms of action

v Direct damage to the structure of cells

’

v Interference with biochemucal processes necesse or normal cell function

v' Biotransformation resulting i toxic metabolites

Distuption of hormonal function

Interference with hormone synthess

iference with hormone release and forage
Interference with hormone nd cloarance
Interference w )t recognation and binding

Interference with thyroud function

Intexference with centnl nervous system

Potential Effects on Reproductive System

Modulation m hormone levels
Ovanan cycie iregulanties
Impaired fert

onlaneous abotlion

Menstrual cycle disturbances

J
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Farannal Indwustrial
care products  SUSPECTED  chemicals

ENDOCRINE

DISRUPTING  synheric &
Pesucides CHEMICALS  naturally

Herhicicles occurring

Fungicides hormones

Phuarmaceutical
drtigs




Fhytoestrogens

Organohaloge ns

Festucides

Fhtal ate s

Heawy metals
Drugs

Industnal products

D aidzein, genistein, formo mnanatin,

Dbioc hamn-A, prunetin, prate nsein,

gy citein, eqgual, desmetilangolestn,
enmerolactone, enterodiol, matairesimol,
Zzea rale nane

Dioxans, furans, palyc hilo nnated biphemes,
hexachlorobenaz=ne, penta chlorophe nol

Dichlorodiphe mdtrichloroethane (DDTY),
methoxys hlor, endosulfan,

24 dichlorophenoxyacetic acid, alachlor,
aldicart, amitrol, atrazine, bemnormyl,
dibromo chloropropane, carbamg,

c hlordane, ethyl parathion, he ptac hlor,
kepone, keto conazole, indamne, methammnl,
permeth rnn, mal athion, i uralin,
winclo=olin

Dietrwihexy| phthalate, butd Dbenayl

p hthalate, d-n butyl phthal ate,

di-hexyl phthalate, di-propyl phthalate,
dichlora hexyl phthalate, diethnd phthal ate

Arsemc, Cadrmiwm, uramniwm, lead,
MErcury

Oral contraceptives, diethylstilbestrol,
cime bod ine

Eisphenal A, polybrommated biphemads




Mecanismul de actiune

Mechanism of action

Estrogenic

Antestroge nic

Androgenic

Antandrogenic

Dichlorodiphenyltrichloroethane (DDT) and
Is metabolites

Methoxychlor

Methoprene

Phytoe strogens (in high conc entra tio ns)
Polychlorinated biphemds (PCBs)
Bisphenol A

Endosulfan

Dioxins

Phytoestrogens (in low concentrations)

Testosterone
Trenbolone acelate

Fhthalates
Dichlorodiphenytrichloroethane (DDT)
Vinclozolin




FITOESTROGENI

Plant compounds similar to mamalian
estrogens and their active metabolites.

| Estrogen

Estradiol ‘

Isoflavone




Phytoestrogens

Coumestans

]

Isoflavones

Lignans

|

Prenylflavenoids

Coumestrol

Genistein
Diadzein, Glycetein
Formononetin

Secoisolariciresinol
Matairesinol

Prenylnaringenin

Clover
Alfalfa

Beans &
Pulses
especially Soya

Linseed
Small amounts in
most cereals
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FITOESTROGENI:
mecanism de actiune

Muclear ER Miembrane Mediatec
Core D F Events

DBD region region Growth
505 Factor Receptn =

I:lrane
ER

RTC
Ligand Al’.:tlvatlnn

Phosphorylation

B Cascade
l cﬂmplal“ AKT MAPK

CQREp‘rEEEGr CoActivator SER-167 SER-118

Ubiqmtylatmn Accumulation LEX B
and
. B

Destruction

Suppression

- Gr -
Activation

‘Cell Proliferation




FITOESTROGENI:
efecte

pigenetic process
« Steroid synthesis
» Steroid transport

» breast cancer risk

P precocious and
delayed puberty

» undermasculinisation
of male genital tract

(hypospadias,

cryptorchidism)

» uterine fibroids
development




BISFENOL A (BPA)

> 1391

» 1950: polymerized to
make polycarbonate
plastic



BISFENOL A (BPA)




BPA: mecanism de actiune

» IN VITRO: agonist for both a and  ESR

» IN VIVO: agonist for both a and  ESR
and GPR 30 and antagonist ESR 3



Tisouk Sronnleation -ALTERED SEXUAL DIFFERENTIATION

of sexually -ADVANCED PUBERTY
d'm°'°"':n%"“°t“'es -ALTERED ESTROUS CYCLES

\e (gene induction) -ALTERED OVARIAN HOMEOSTASIS

-ALTERED DUCTAL INVASION AT PUBERTY
-ALTERED REMODELING OF TERMINAL END BUDS

Tissue organization -INCREASED NUMBER OF PROGESTERONE RECEPTOR
and POSITIVE CELLS AND DUCTAL CELLS

cellular phenomena
(gene induction) -INCREASED LATERAL BRANCHING
-INCREASED NUMBER OF ALVEOLAR STRUCTURES
-ALTERED RESPONSE TO ESTRADIOL

N

Weight gain

-DECREASED WEIGHT OF THE VAGINA
- -INCREASED PROLIFERATION IN ENDOME TRIAL GLANDS
Rep':'?du‘t:t've Tissue °;2:"'““°“ -INCREASED ENDOMETRIAL EXPRESSION OF ER AND PR
(E,;aacor CoRular phienoimens INCREASED ANOGENITAL DISTANCE IN MALES
ER R) (gene induction) -INCREASED PROSTATE SIZE
N -MALFORMATIONS IN THE URETHRA
-DECREASED SPERM PRODUCTION AND QUALITY

-




BABY BOTTLE
BPA

POTENTIAL
HEALTH EFFECTS:

BEHAVIORAL CHANGES,
PREDISPOSITION TO PROSTATE
AND BREAST CANCER, EARLY
PUBERTY
e

This product does not contain any BPA

BPA FREE




FTALATI (PHTHALATES)

» Substante chimice utilizate pentru
cresterea flexibilatii produselor din plastic.




PHTHALATES

« | estrogen secretion
« | aromatase activity
* reproductive teratogenes

progesterone production



Phthalate diester
Diethyl phihakoie

Di-n-butd phihalaie

Butybbenzyl phihalate

Dij2-ehyhexyl) phthalate

PHTHALATES

Potential sources of exposure*

Persond care produds [e.g. fragrances), coafings [e.g.
pharmaceuficals], dyes, insecficides

Cellulose acetate plostics, persond care produdts [e.g.
nail palish, cosmetics), lacquers, vamishes, coatings

le.g. pharmaceuticak]

Vinyl floaring, adhesives and sealants, car-care product,

oys, food pud.uqmq =;m’r|‘eh: |eather, industrial solvents,
perso nal care prndu:#

PVC pastics used in household products [e.g. foys, floor

fles and furniture uphokiery, wal coverings), lbod packaging,
blood storage bags and medicd devices

Potential heakth effecst

Reduced qrnwth mte, food consumpfion and increqsed
organ weights
Hepatic and renal efects, developmentol and reprodudive

effects, reduced fefol weight, cryp’rcrdu ism, hypospadics,
reduced urncpnrtuHuhn:e in males,

Testicular taxicty, cryplorchidiam, reduced mnagenitd
disknce, feratogenic, modulales skroid hormane levels

Hepatocellular carcinoma, testicular oxicty, anovulation,
terctogenic af high doses, affeds fetd growh




PESTICIDE

» 105 substante sunt pe lista pesticidelor

INSECTICIDE IERBICIDE FUNGICIDE

46% 21% 31%




PESTICIDE:
mecanism de actiune

» AGONIST > ANTAGONIST
RECEPTOR RECEPTOR AND
INTERFERING
WITH:

SYNTHESIS
TRANSPORT
METABOLISM




PESTICIDE:
efecte

» reproductive and sexual development
P gametogenesis

» early development of the fetus

» intellectual function

» CNS function



PESTICIDE

» Residential proximity to

agricultural activity— low
birth weight, fetal death,

and childhood cancers

(Xiang et al. 2000, Bell et al. 2001,
Reynolds et al. 2002)

» Higher prevalence of

cryptorchidism and
hypospadias was found in
areas with extensive
farming and pesticide use
and in sons of women
working as gardeners

(Kristensen et al. 1997, Carbone et al.
2006, Weidner et al. 1998)

Is a perfect lawn REALLY

8 worth the risk?

' To our CHILDREN
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PESTICIDE

DO wou ALSO
=A1T THESE
WITH THAT
MasKK o 2/




CONCLUZII

» Expunerea la disruptorii endocrini este frecvent
Intalnita, dar consecintele asupra populatiei si
adaptarea la expunerea cronica au cam fost ignorate.

» Impactul pe care-| au disruptorii endocrini asupra
mecanismelor fiziopatologice sunt complexe si acestia
Interfera de obicel cu mal multe mecanisme, ceea ce
face aproape imposibil anticiparea efectelor toxice
asupra animalelor si oamenilor.

» Influentele pe care le exercita asupra procesului de
reproducere, dezvoltare si comportament sexual fac
din acesti disruptori endocrini niste substante extrem
de periculoase pentru sanataie.




“Every man sitting in this room today is

half the man his grandfather was,

and the question is, are our children going to
be half the men we are?”

1993 - Lou Guillette to US Congress referring to the
perceived decrease in human sperm counts.




