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Desde 1991...

Roy Hertz writes EPA meeting on EDC European Food Safety
of the potential research needs Authority statement
for human exposure  Early 1970's:
1o hermones used Health consequences Waorld Health Organization, Woerld Health Organization,
in cattle feed lots of DES exposure identified Global Assessment of the State of the Science of
State-of-the-Science of Endocrine Disrupfors Endocring Disrupting Chemicals
1860's:
Wildlife studies i
reveal strange Uéﬁﬂ%ﬂ?&?g}gﬁfs Copenhagen Workshops
reproductive Wingspread | RFAs for EDC research on Endocrine Disruptors
patterns conference l : l ;
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NIEHS | Estrogens in the Enviranment '
Founded | 1] 1}
Rachel Carson, EPA Endocrine Disruptor
Silent Spring Founded Screening Program

(EDSTAC) launches

Gordon Research Conferences on
Environmental Endocrine Disruptors

Endocrine Sociaty statement

Tiered Protocol for Endocrine
Disruption (TIPED)} developed

Schug, TT et al. Molecular Endocrinology 30: 833, 2016.




Dietilestilbestrol (DES)

) Primeiro estrogénio sintético — 1938

) DES — tratamento para previnir abortamento em milhdes de
gestantes entre 1938 — 1971

) Efeito transgeracional com envolvimento do receptor
estrogénico

() Associacdo entre o uso de DES durante a gestacdo das maes
e adenocarcinoma de células claras de vagina em jovens
mulheres e meninas (Herbst et al, NEJM, 1971) — acdo do FDA

L FDA suspende liberacdo do DES — 2000




= swonns v Q s Ehe New Work Tinmes Magazine 1 Silent Spring - escrito por Rachel Carson em 1962

How ‘Silent Spring’ Ignited the
Environmental Movement

) Série de artigos publicada pela revista New Yorker

By ELIZA GRISWOLD  SEFT. 21, 2012

] Lista de best-sellers do New York Times

) Inspirado na preocupacao crescente do publico
com a poluicao e os pesticidas

J Influenciou o banimento do DDT em 1972 nos EUA




Evidéncias em Animais
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1996, Guillette LJ, et al. "Reduction in Penis Size
and Plasma Testosterone Concentrations in
Sex Juvenile Alligators Living in a Contaminated

Environment”. General and Comparative
s+ Endocrinology.

Male
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PL
igram of the alligator penis showing the morphom i
lin this study. PL, length of the penis tip; CD, dian Penis Tip Length Penis Cuff Diameter
cuff. Penis Characteristic



Wingspread Conference - 1991

e B | Julho de 1991 - Wingspread Conference - World

ARE WE THREATENING OUR FEETHIT'H'. INTELLIGENCE,

Wild Life

AND SURVIVAL?—A SCIENTIFIC DETECTIVE STORY

() 21 cientistas de diversos paises, 15 disciplinas
pesquisas relevantes sobre alteracoes
transgeracionais de saude

THED TOLTRRL DANE DUMANDSK. . W il ~  [J“Chemically Induced Alterations in Sexual
J | ETERSON MYERS f d . . .

- : Development: The Wildlife /Human Connection”
(Colborn and Clement, 1992)

J O futuro roubado - 1996




Desreguladores Endocrinos — Definicao

Desregulador endocrino (DE): Substancia ou uma mistura de
substancias exogenas que alteram uma ou varias funcoes do sistema
endodcrino e tem, consequentemente, efeitos adversos sobre a saude

num organismo intacto, sua descendéncia ou (sub)populacdes.

FONTE: COMISSAO DAS COMUNIDADES EUROPEIAS
Bruxelas, 17.12.1999
Programa Internacional de Segurang¢a Quimica ( IPCS )
Comité Cientifico da Toxicidade Ecotoxidade e Ambiente (CCTEA )



Desreguladores Endocrinos - Definicao

J Compostos Exdgenos — potencial de alterar regulagdo hormonal e do sistema
enddcrino norma

) Interferéncia:
° Producao
Liberacao
Metabolismo
Eliminacao
Mimetizar efeitos naturais dos hormonios
Mecanismos Epigenéticos

[e]

o o o o

(Casals-Casas, C; Desvergne, B; 2011)
(Stein, RA; 2011)




Conceltos
Basicos

JParadigma de Dose-Resposta da
Toxicologia — Curvas dose-resposta
nao-monotonicas

) Janela de Exposicdo
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(JParadigma de Dose-Resposta da Toxicologia —
Curvas dose-resposta nao-monotonicas

) Mecanismos: citotoxicidade, especificidade
tecidual e celular de receptores e cofatores,
seletividade de receptores, desensibilizacao e
down-regulation de receptores, competicao de
receptores e alcas de feedback negativos
endocrinos.
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Quais Evidéncias Existem??




Evidencias dos Desreguladores Endocrinos

Table 1. Legacy Endocrine Dispurting Chemicals

Compound Use/Source Disease Links References
BPA Plastics, thermal receipts Breast and other cancers, metabolism, puberty, 83-86
neurobehavioral
Phthalates Plastics, fragrances Low sperm count, metabolism, birth defects, 87, 88
asthma, neurobehavioral
PCBs Electrical coolant and other uses  Cancer, developmental issues 89
PBDEs Flame retardants Thyroid disruption, neurological issues 90, 91
Lead Drinking water, paint, gasoline Neurological issues, premature birth, kidney disorders 92, 93
Mercury Burning coal, seafood Neurological issues, diabetes 94
Dioxin Formed in industrial processing Cancers, sperm quality, fertility, neurobehavioral 95, 96
DDT/DDE/DDD Pesticides Cancers, developmental toxicity 96
Arsenic Drinking water, animal feed, Cancers, diabetes, immune suppression, 97, 98
herbicides, fertilizers neurodevelopment, cardiovascular disease
Cadmium Tobacco smoke, fertilizers Cancers, reproductive issues 99
Atrazine Herbicide Alterations in pubertal development 100
Alkylphenols and Detergents, additives Breast cancer 101, 102

p-Nonyl-phenol

Schug, TT et al. Molecular Endocrinology 30: 833, 2016.
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Padrao Hormonal Oposto Dependendo
da Janela de Exposicao
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Blood Increased TSH and T3
BPA effects on Reduced T4

peripubertal rat

Hypothalamus Inaltered Trh and Thrb1
Increased Mct8 and Thrb2

Bi!_“itﬂ'!,‘x% Reduced Thrb2, Dio3, and Mct8
" Increased Thsb,"/GhrDjQ%Zi Thral, Thra2, and Thrb1

Liver Reduced Thrb1
Inaltered Dio1

||| L

Heart _V‘Red uced Glut4, Mhca, and Mb
- “Inaltered Serca2 and Mhcb

Q@ Sapiens SCIENTIFIC ILLUSTRATIONS

Desregulacao do Eixo Tirodiano — BPA-PP




Estudo HOME

JEstudo HOME — Health Outcomes and Measures of the Environment

o Grdvidas 16 semanas — 1263 mulheres elegiveis — 468 recrutadas e 389 foram seguidas
> Medida de BPA na urina — 16 e 26 semanas
o Medida de TSH, T3 e T4 — soro da mae com 16 sem e no corddao umbilical

) Correlacao negativa da medida de BPA na urina as 26 semanas com TSH
em neonatos do sexo feminino.

Romano, ME. Environmental Research, 2015




Research | Children’s Health

Maternal Urinary Bisphenol A during Pregnancy and Maternal and Neonatal
Thyroid Function in the CHAMACOS Study

Jonathan Chevrier,’ Robert B. Gunier,! Asa Bradman,” Nina T. Holland,? Antonia M. Calafat,? Brenda Eskenazi,’
and Kim G. Harley'

Center for Children’s Environmental Health Research, School of Public Health, University of California, Berkeley, Berkeley, California,
USA,; 2Division for Laboratory Sciences, National Center for Environmental Health, Centers for Disease Control and Prevention, Atlanta,

Georgia, USA
X & Male
® Female 476 gestantes
=10 }
=
- | l |
E 0 T iR T
& n=176 J n=13
: n="98
o -10 n=T74
n=91 n=145
_m = IT I I n=85 I
Average 1st Znd ard
Trimester of BPA measurement

Figure 1. Change in neonatal TSH for each doubling in
maternal urinary BPA concentration (pg/g creatinine)
by infant sex and trimester of BPA measurement.

I —
voLume 121 | numser 1| January 2013 - Environmental Health Perspectives
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Metab Brain Dis
DOI 10.1007/s11011-017-0066-5

ORIGINAL ARTICLE

Anatomical specificity of the brain in the modulation
of Neuroglobin and Cytoglobin genes after chronic
bisphenol a exposure

Rodrigo Rodrigues da Conceiciio' - Janaina Sena de Souza' -
Kelen Carneiro de Oliveira' « Rui Monteiro de Barros Maciel " +
Marco Aurélio Romano? - Renata Marino Romano” « Magnus Régios Dias da Silva'+

Maria Izabel Chiamorela' » Gisele Giannocco
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Arch Toxicol (2010) 84:309-317
DOI 10.1007/s00204-009-0494-z
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REPRODUCTIVE TOXICOLOGY 0 Age at preputial separation

L L

39
Prepubertal exposure to commercial formulation of the herbicide

L2
glyphosate alters testosterone levels and testicular morphology
38 A
R. M. Romano - M. A. Romano - M. M. Bernardi -
P. V. Furtado - C. A. Oliveira
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Nanoparticula de Prata

INanoparticulas de prata (AgNPs) - aglomerados de dtomos de prata
com diametros, variam de 1 a 100 nm;

JAplicacOes crescentes em campo médico, industria alimentar e
setor téxtil devido ao seu excelente potencial antibacteriano.



Alteracao no Metabolismo do Hormonio
Tiroidiano com AgNP
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O que podemos fazer?

Recomendacdes para a populacao da U.S. Environmental Protection Agency — EPA:
° Educacao sobre os Desreguladores Enddcrinos,
> Uso de alimentacao “organica” sempre que possivel,
° Evitar uso domeéstico de pesticidas,
° Informar-se e fazer campanha contra o uso uso de pesticidas em escolas e creches,
° Informar-se sobre a origem de peixes, rios e lagos contaminados,

° Evitar aquecer alimentos em recipientes plasticos, ou armazenar alimentos gordurosos em recipientes,
sacos ou filmes plasticos,

> Nao dar para criangas pequenas mordedores ou pequenos brinquedos plasticos,
> Apoio a leis mais rigidas e pesquisas sobre desreguladores,

o Lavar bem e descascar frutas e vegetais,

o Seguir todas as precaucdes para o uso de pesticidas,

o Armazenar pesticidas e outros quimicos domésticos fora do alcance das criancas.
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