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Cancer de mama y exposicion a plaguicidas

Marieta Fernandez

Universidad de Granada
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Incremento en la incidencia de cancer de mama-ajustado por edad (OMS, 2010)



e

CULTIVEMOS

)
2 "V MUJERES

EL FUTURO

JunToS OW VWA VICTIMAS DE PESTICIDAS

Tendencias de incidencia en cancer de mama (1985-2011),
segun grupos edad (mujeres)

250 1

—0-49 — 50-64 —65-74 — 75y mas

200 -+
S
g; PCA=+2.8*%
2150
g PCA=+1.7*%
g
§1°° PCA=+2.7*%
®©
@
= o | PCA=+4+4.2* %

0 T T T T T T T T T T T T T T T T

03 0
x‘b@@%%@é@Q’%«,q%qxqqugq\/x‘?’&@q%xqq »‘?96@96@9«@q%@qm@g@Q\/@&@&@Q > 'LQQ’%@@@Q%@&@@@Q

* p< 0.05
Fuente: Registro de Cancer de Granada



Factores de riesgo relacionados con cancer de mama
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Exposicion a “estrogenos”

Edad avanzada
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Exposure of women to organochlorine pesticides in Southern Spain™

Begona Botella, Jorge Crespo, Ana Rivas, Isabel Cerrillo, Maria Fatima Olea-Serrano,

Residues of studied pesticides in adipose tissuel{N = 458) \

and Nicolas Olea”

Environmental Research 96 (2004) 34-40

Exposiciéon a pesticidas
Organoclorados: Tejido
mamario

Chemosphere 62 (2006) 1917-1924

Environmental and lifestyle factors
for organochlorine exposure among women living
m Southern Spain

. Cerrillo ®, M.F. Olea-Serrano °, J. Ibarluzea €, J. Exposito d
P. Tome ¢, J. Laguna ", V. Pedraza *, N. Olea **

Pesticide Mean® SD*  Mediaf® Per-::entale
o,p’-DDT 401 6535 ° 17.46
pp-DDT 1374 392 ° 22.27
o.p-DDD 6234 14781 ° 20.52
p,p-DDE 50114 49663 39231 97.38
5 DDTs 659.98 74435 496.06] 98.25
Endosulfan | 182 1014 ° 21.39
Endosulfan 11 782 2865 ° 11.13
Endosulfan-ether 1.79 706 031 50.43
Endosulfan-lactone 148  9.06 " 15.93
Endosulfan-diol 479 258 ° 29.69
Endosulfan-sulfate 034 420 ° 10.04
5" Endosulfans 3883 159.82 9.00 69.65
Aldrin 1051 2708 P 30.34
Dieldrin 652 3104 P 2249
Endrin 1384 3090 P 11.57
Lindane 1791 6057 ° 39.30

“ng g of lipid.

P Below detection limit,




Exposicion a retardantes de la llama (PBDEs/PBBS)
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Residuo de compuestos
3 persistentes organobromados

g
E (ng/g de tejido), tejido adiposo,
= mujeres 45-65 afnos.
Provincia de Granada
10
CHEMOSPHERE
-
??' r'; E i I{é 2 % 5 E E E wphere xxx (2006) xxx-xxx
E E E E E E E E E E = www.elsevier.com/locate/chemosphere

Congeners
PBDEs and PBBs in the adipose tissue of women from Spain
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M.F. Fernandez *, P. Araque “, H. Kiviranta °, J.M. Molina-Molina “,
) . . b O o T S o S S o I o ) A
P. Rantakokko °, O. Laine °, T. Vartuainen ™, N. Olea
* Laboratory of Medical Investigations, Clinico University Hospital, University of Granada, 18071 Granada, Spain
b Department of Environmental Health, National Public Health Institute, P.O. Box 95, FI-70701 Kuopio, Finland
© Department of Environmental Sciences, University of Kuopio, P.O. Box 1627, FI-70211 Kuopio, Finland
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Residuo de compuestos quimicos-disruptores
endocrinos presentes en tejido adiposo mamario

Botella et al., Environ Res

96: 34-40, 2004 17 pesticidas organoclorados (OC)
o ek 37 pifenilos policlorados (PCB)

Fernandez et al., Chemosphere. 10 PCBS hidroxilados Yy dioxin-like PCB,

66:377-383, 2006

Carrefio J, Environ Res. 15 diOXinaS y fu ranos1

103(1):55-61 . 2007

8 bifenilos polibromados (PBB)
11 esteres de PBBs (PBDE)

Fernandez MF, Reproductive
Toxicology 24(2):259-64, 2007

Lopez-Espinosa MJ, Environ
Res 106(1):1-6., 2008



POPs—Plaguicidas persistentes y PCBs

© PCBs are released from multiple sources into Puget Sound |
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Aves y mamiferos marinos:
14-1°500 ng PCB/g lipidos

Peces: 70 ng PCB/g lipidos
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Principal via de exposicion: Alimentos grasos

v Bio-acumulacion
v' Bio-magnificacion



Rios
hormonados

Amplia presencia de plaguicidas
disruptores endocrinos
en los rios espaiioles
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Datos de 2012 y 2016

NO ES COSA DEL PASADO

Presencia de plaguicidas en todas
las cuencas hidrogréaficas espafiolas
(10)

Dosis bajas

Muchos de ellos NO AUTORIZADOS
Lindano, DDT, ...
Clorpirifos
Glifosato
La mitad de los detectados:
DISRUPTORES ENDOCRINOS

MEZCLAS (hasta 34 diferentes)
- Insecticidas (47%)

- Herbicidas (43%)

- Fungicidas (5%)



Widely Used Pesticides with Previously Unknown Endocrine Activity

Revealed as in Vitro Antiandrogens
Frances Orton, Enka Rosivatz, Martin Scholze, and Andreas Kortenkamp

Fungicidas

Procimidona
Metil—pirimifos
Ciprodinil
Pirimetanil
Imazalil
Clorpropham
Fludioxonil
Orto—fenilfenol
Fenhexamid
Procloraz
Tebuconazol
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Organochlorine Pesticides in Breast Milk
MIREX
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Datos: «The Moms and POPs project (MaPP)” www.momsandpopsproject.org



http://www.momsandpopsproject.org/

DEs

Organochlorine pesticides
Polychlorinated byphenils
Parabens

Phtalates

Metalloestrogens

Polycyclic aromatic hydrocarbons
Phenols

Plastics
(phthalates,

alkylphenols)

Plants/mushrooms
derived compounds

(isoflavones. . .) :

Pharmaceutics
(EE2, DES...)

<:l :> Qﬂeavy metals
(cadmium)

Food-processing,
pesticides
(DDT...)

Various origines

Sources of combustion:

cigarettes, diesels. ..
polycyclic aromatic hydrocarbures)

Cosmetic
(benzophenones,

parabens. . .

Electric systems
(flame
retardant), PCB

)




Compuestos Disruptores Endocrinos (DEs)

“An exogenous agent that interferes with the
synthesis, secretion, transport, metabolism, binding
action, or elimination of natural blood-borne
hormones that are present in the body and are
responsible for homeostasis, reproduction and
developmental process.” US EPA

Efectos Claves
v’ Reproduccidn v' Momento exposicion
v" Neurodesarrollo v’ Latencia
v’ Sistema Inmune v’ Bajas dosis
v’ Cancer v’ Respuestas no-lineares
il v Obesidad v' Mezclas complejas
e

GLOBAL ASSESSMENT OF THE STATE--OF--THE-SCIENCE OF ENDOCRINE DISRUPTORS, 2013
(http://www.who.int/ipcs/publications/en/toc.pdf)



http://www.who.int/ipcs/publications/en/toc.pdf
http://www.who.int/ipcs/publications/en/toc.pdf
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Hipotesis de trabajo

La bioacumulacion de contaminantes
medioambientales- disruptores endocrinos
puede causar efectos adversos en salud

Por ejemplo,

DDT y metabolitos

Dieldrin

HCH isOmeros

PCBs

.... Incrementan el riesgo de cancer de mama




Cancer de mama
y exposicion a disruptores
endocrinos (compuestos
organoclorados) presentes
en tejido adiposo
de mujeres de Granada y Almeria
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Biomarcadores de exposicion y efecto (DEs)

* Una aproximacion novedosa de investigar el efecto de una
mezcla compleja de DEs, que actuan a través de mecanismos
de accion comunes, en salud

— Total effective xenoestrogen burden (TEXB):
* Biomarcador de exposicion a mezclas de xenoestréogenos

* Va mas alla de la cuantificacion de estrégenos medioambientales
particulares

* Mide la actividad bioldgica resultante de la mezcla de xenoestrégenos



Riesgos en cancer de mama

Estudios universitarios 6.48 (2.09-19.07)*
Antecedentes familiares 5.02 (1.99-12.70)
Carga quimica ambiental 3.80 (1.37-10.56)
Clase social elevada/CB 3.19 (1.49-6.85)
Consumo de tabaco 2.23 (1.21-4.14)
Consumo alcohol 1.99 (1.16-3.43)
Estudios secundarios/NE 1.98 (1.11-3.51)
Edad de menarquia >12 1.88 (1.10-3.22)
Lactancia (>34meses) 0.43 (0.24-0.77)
Numero hijos 4-5 0.40 (0.20-0.81)
Casada/soltera 0.31(0.11-0.81)
NUmero hijos >6 0.23 (0.10-0.57)
Cancer Causes and Control 15: 591600, 2004. 501

© 2004 Kluwer Academic Publishers. Printed in the Netherlands.
Breast cancer risk and the combined effect of environmental estrogens

’ - ’ o] - - ] - o]
Jestis M. Ibarluzea'. Mariana F. Fernandez’. Loreto Santa-Marina', Maria F. Olea-Serrano®. Ana M. Rivas®, Juan
’ o 3 . g . - . - .
J. Aurrekoetxea', José Exposito®, Miguel Lorenzo®, Pablo Torné”, Mercedes Villalobos®, Vicente Pedraza®, Annie
7 . 2,
J. Sasco’ & Nicolas Olea™*
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factor de riesgo en cancer de mama

TEXB-alpha elevado:

Ibarluzea et al.
(2004), CCC
13, 591-600

OR ajustado por edad, hospital de referencia,
numero de hijos, edad primer hijo, historia familiar de
cancer de mama, alcohol y tabaco, TEXB de la fraccion beta

Normal weight, postmenopausal women

OR =5.67 (95% ClI 1.59-20.21)

Cuando el cuartil superior (>197.51 pM Ee/g lipid)
se compara con el cuartil inferior (<0.25 pM Ee/g lipid)

p trend <0.01



Cancer de mama
y exposicion a disruptores
endocrinos
(compuestos organoclorados)
presentes en suero:
Estudio MCC




Total Effective Xenoestrogen Burden in Serum Samples and Risk for Breast
Cancer in a Population-Based Multicase-Control Study in Spain

Roberto Pastor-Barriuso,?* Mariana F. Fernandez,??* Gemma Castano-Vinyals,?>*>% Denis Whelan,'7-¢
Beatriz Pérez-Gomez,"? Javier Llorca,2® Cristina M. Villanueva,2%%% Marcela Guevara,?1?

José-Manuel Molina-Molina,? Francisco Artacho-Cordon,? Laura Barriuso-Lapresa,?'? Ignasi Tusquets,® 1112
Trinidad Dierssen-Sotos,?? Nuria Aragonés,’? Nicolas Olea,?? Manolis Kogevinas,?*°% and Marina Pollan'?

Environmental Health Perspectives - voLume 124 | numser 10 | October 2016
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Total effective xenoestrogen burden of alpha fraction (Eeq pM/mL)
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Characteristic Serum TEXB-0“ (Eeq pM/mL) Serum TEXB-B? (Eeq pM/mL)
Tertile1 Tertile2 Tertile3 pfor TUndetermined P- Tertile1l Tertile2  Tertile3 pfor TUndetermined  p-
(=< 2.62) (2.63—- (= 8.76) trendb estrogenicity Value® (= 4.56) (4.57- (= 11.28) trend'{l estrogenicity Value©
8.75) 11.27)
No. of control 35 36 35 90 42 42 42 70
Median serum 0.07 4.78 15.18 2.29 7.41 19.89
level (Eeq pM/mL)
TEXB-alpha OR* (95% CI) TEXB-beta  OR* (95% Cl)
pM Eeq/ml pM Eeq/ml
<2.62 1 <4.56 1
2.63-8.75 1.77 (0.76-4.10) 4.57-11.27  2.35(1.10-5.03)
> 8.76 3.45 (1.50-7.97) >11.28 4.01 (1.88-8.56)

p trend 0.003

p trend 0.001

*Adjusted for province, age, BMI, education, serum total lipid levels, smoking status, number of
births, age at first birth, menopausal status, hormone replacement therapy, previous breast

biopsy, and family history of breast cancer.
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Estudios epidemiologicos

Evidencia clara de asociacion entre exposicion (prenatal) a DEs
especificos y cancer de mama (CM).

v' Cohorte “Child Health and Development Study-CHDS”

DDT y PCBs y mayor riesgo de CM, tanto en expuestos como en
su descendencia (Cohn et al., 2007, 2012, 2015).

v' Cohorte de Nacimiento Nacional Danesa (DNBC)

PFOSA y mayor riesgo de CM antes de los 40 afnos (Bonefeld-
Jorgensen et al., 2014).

v' Cohorte de Seveso (ltalia)

Dioxinas (TCDD) y mayor riesgo de CM (Warner et al., 2011).



DIFICULTAD:

Cohorte nacimiento
con 50 anos de
seguimiento

Ventanas criticas

Relacion
exposicion-efecto

Largos periodos de
Latencia

Enfermedades de
Causa multifactorial

DDT Exposure in Utero and Breast Cancer

Barbara A. Cohn, Michele La Merrill, Nickilou Y. Krighaum, Gregory Yeh,
June-Soo Park, Lauren Zimmermann, and Piera M. Cirillo

Child Health and Development Studies (B.A.C., N.Y.K., LZ., P.M.C.), Public Health Institute, Berkeley,
California 24709; Department of Environmental Toxicology (M.LM.), University of California, Davis,
California 95616; Environmental Chemistry Laboratory (G.Y., 1.-5.P.), California Department of Toxic
Substances Contrel, Berkeley, California 94710; and Public Health Institute (G.Y.), Oakland, California
94607

Context: Currently no direct evidence links in utero dichlorediphenyltrichloroethane (DDT) expo-
sure to human breast cancer. However, in utero exposure to another xencestrogen, diethylstil-
bestrol, predicts an increased breast cancer risk. If this finding extends to DDT, it could have
far-reaching consequences. Many women were heavily exposed in utero during widespread DDT
use in the 1960s. They are now reaching the age of heightened breast cancer risk. DDT exposure
persists and use continues in Africa and Asia without clear knowledge of the consequences for the
next generation.

Hypothesis: In utero exposure to DDT is associated with an increased risk of breast cancer.

Design: This was a case-control study nested in a prospective 54-year follow-up of 9300 daughters
in the Child Health and Development Studies pregnancy cohort (n = 118 breast cancer cases,
diagnosed by age 52 y and 354 controls matched on birth year).

Setting and Participants: Kaiser Foundation Health Plan members who received obstetric care in
Alameda County, Califernia, from 1959 to 1967, and their adult daughters participated in the study.

Main Outcome Measure: Daughters’ breast cancer diagnosed by age 52 years as of 2012 was measured.

Results: Maternal o,p'-DDT predicted daughters’ breast cancer {odds ratio fourth quartile vs first =
3.7, 95% confidence interval 1.5-9.0). Mothers® lipids, weight, race, age, and breast cancer history
did not explain the findings.

Conclusions: This prospective human study links measured DOT exposure in utero to risk of breast
cancer. Experimental studies are essential to confirm results and discover causal mechanisms. Fimd-
ings support classification of DDT as an endocrine disruptor, a predictor of breast cancer, and a
marker of high risk. (J Oin Endocrinol Metab 100: 2865-2872, 2015)
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Estudios epidemiologicos

Deben analizar y cuantificar la exposicidon a compuestos
medioambientales con actividad hormonal, cuando traten de
estudiar su relacidon con efectos adversos en salud humana

Nuestro grupo de trabajo esta contribuyendo al conocimiento
del impacto de la exposicion a contaminantes ambientales en
diferentes enfermedades y patologias

... Y lo esta haciendo en el contexto actual de exposicidn para
poblacion general, es decir, mezclas complejas, a bajas dosis,
en momentos criticos y durante largos periodos de tiempo.
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Editorial

Disruptores endocrinos, jsuficiente evidencia para actuar?

Endocrine disruptors. Is there sufficient evidence to act?

Mariana Fatima Fernandez* y Nicolas Olea

Institwro de investigacidn Biosanitaria de Graneda, Universidad de Graneda, Granada; CIBER de Epidemiologla v Salud Publica, CIBERESF, Espafta

marieta@uaqr.es
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