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Chical and MoleculanEpideniologicfiCances

@ B. Conferencia: "éDeberiamos analizar los compuestos toxicos persistentes
que tenemos en la sangre?”

® Accumulation of genetic and epigenetic alterations: a key causal process
between the environment and the occurrence of cancer

® Integrating lifecourse, environmental, molecular and epigenetic epidemiology

® Environmental toxic substances: exposed individuals and exposed populations

' ® Between molecules and the environment: keeping patients in the picture
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Les accions individuals per protegir-nos de la toxicitat dels #plastics sén
necessaries pero molt febles: les Lleis 1 Politiques sén molt més eficients:
donem suport (amb el vot i amb tots els mitjans democratics) a les
organitzacions, institucions i empreses que ho fan bé.
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de les concentracions en orina
de ftalats i compostos fenolics

dins la campanya ‘Salut de Plastic’

versio 2.3
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Miquel Porta @miquelporta - Oct 25 o
Individual actions to protect us from #plastic toxicities are necessary but too
weak: Regulation & Policies are much more efficient: let's support
organizations, institutions & companies that act to control human
#InternalContamination from plastic residues. y

Resultats de I'analisi

de les concentracions en orina

de ftalats i compostos fenolics

dins la campanya ‘Salut de Plastic’

versio 2.3
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Los toxicos y tu: tanto que hacer

De modo que cada dia vivimos hechos intimamente conectados con esta idea

S hicIMpodemos estar razonablemente contentos (o no) con la calidad de
vida que tenemos -y disfrutar o no de muchas cosas maravillosas de la vida—y a

la vez reconocer que debemos y podemos mejorar otras muchas cosas.
Reconocer las ventajas que nos aporta la quimica sintéticay, a la vez, que
muchos de sus usos nos cobran una factura onerosa: enfermedades y muertes

prematuras con unos elevados costes humanos y econdmicos, por ejemplo.

Hacer nuestra esa realidad toxica y reaccionar, cada uno a su manera, es

perfectamente compatible con seguir disfrutando sin miedo de la vida. RElgzRe 5

ella.
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sustancias cuya toxicidad es objeto de preocupa-
cion razonada en las sociedades mas avanzadas.




THE MOVEMENT THE COALITION RESOURCES TAKE'ACTION

plasticpollutioncoalition

Plastic is a substance thie-earth cannot digest. CONE

REFUSE
SINGLE-USE
PLASTIC

Resources

9
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THE PROBLEM SCIENCE TAKE ACTION EDUCATION




plasticpollutioncoalition THE FACTS

Plastic never goes away. Plastic piles up in the environment.
Plastic spoils our groundwater. Plastic poisons our food chain.
Plastic attracts other pollutants. Plastic costs billions to abate.

Plastic threatens wildlife.

Plastic affects human health.

Chemicals leached by plastics are in the blood and tissue of nearly all of us. Exposure to them is
linked to cancers, birth defects, impaired immunity, endocrine disruption and other ailments.




@ Danish Ministry of the Environment
Environmental Protection Agency

Hazardous sub-
stances 1n plastics

Survey of chemical substances in consumer
products No. 132, 2014



Food
Packaging
Forum

FOO D ,y,P ; *-:-‘-’i’j'i‘”f’ﬁf'i ‘ H
SCIENTIFIC STUDY""

A scientific publication by the Food Packaging Forum reviews mlgraf
concern legally used in contact with food

Read more

S,

7

FPF WEBINAR ON MIGRATION OF
SVHCS

////5‘

Join the FooadPackaging Forum’s webinar discussing its new scientific study /
migration of substances.of very high concern from food contact materials; M/arc
13,2017! /7



@ FWG's Skin Deep® https://www.ewg.org/skindeep/

Procter & Gamble Raises the Bar on 3

i’ Fragrance Ingredient Transparency :

S Procter & Gamble, the world’s biggest maker 3
of both household cleaning and personal

care products...

Is Teflon in Your Cosmetics?
Most people know Teflon as the coating on
nonstick cookware. It's also used in stain-

resistant fabrics, waterproof clothing and an
array of industrial applications...
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Pop Stop: Denmark retailer stops
sale of microwave popcorn amid
health fears

ZOE LAVENTHOL PERMALINK

{7
Some love it, some hate it: that overwhelming buttery, salty smell that fills the house every
time you throw a bag of popcorn in the microwave. However, [Elf el H=T R EVEN D

Danish retailer Coop Denmark to pull microwave popcorn from the shelves of their 1,200
NeIEe) Highly fluorinated chemicals like those used in food packaging have been linked to
immune system problems, increased risk of miscarriage in women, and several types of

cancer.

Highly fluorinated chemicals are commonly used
in microwave popcorn bags and other food
packaging products because they help make
surfaces grease resistant. They also have
water-resistant, grease-resistant and other
useful properties and are used in waterproof
jackets, stain-resistant carpets, nonstick
cookware and more. However, many fluorinated

compounds are also bioaccumulative, meaning
they build up in the body over time, and persistent, meaning they remain in the

environment for as long as millions of years.
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Fenoles
Bisfenol A, Parabenos,
Benzofenoles, Triclosdn

Se utiliza para para
Proteccion de
onvases alimentarios

Dan forma y resistencia
alos

Se encuentran en

Tickets, botellas de agua,
conservas, juguetes,
Cosméticos, productos
capilares, protector solar.
Detergentes, textiles,

productos de limpieza,
material escolar.

Disruptores hormonales

Bifenilos
policlorados (PCB)

Se utiliza para
Antiinflamable, aislante
térmico, estabilizador
Se encuentran en
Sl
[-) ores, oS,

papel de albarén.

EL INDEPENDIENTE

Bromadt;s (BFR)

Se utiliza para
Retardantes de llama,
inhiben la combustién
Soencuentranen

poh'o slasdobobéﬁpiczu
plistico de equipo electrénico.

Publicado el 30/09/2017
AMERICA VALENZUELA

Perfluorados

Se utiliza para
Aplicaciones industriales

Se encuentran en

Envases y papel, textiles, cuero,

fotografia, impieza, cosméticos,
poscado, marisco, bolsas do
palomitas de microondas



Chemical threat to
brain development

BPA Phthalates/ BFRs
Till receipts and BFRs

Car upholstery,
tin cans

Household dust sofas, screens

B

Pesticides
Agricultural
pesticide sprays

BPA/PFCs

Food containers
like Pizza boxes

PFCs

st ’ Waterproof
0000000 S clothing

* Arsenie

s Lead 4

* Methylmercury (
+Perchlorate A

For more details: WWW.Chemtrust.org.uk/brain

CHEMTrust

Protecting humans and wildlife
from harmful chemicals

No Brainer

The impact of chemicals on children’s brain development:

A CHEM Trust Report

a cause for concern and a need for action

March 2017
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Blood Concentrations of Persistent Organic
Pollutants and Unhealthy Metabolic Phenotypes in
Normal-weight, Overweight and Obese Individuals

Magda Gasull ™, Conxa Castell, Natalia Pallares, Carme Miret, José Pumarega,

Maria Tellez-Plaza, Tomas Lépez, Jordi Salas-Salvadé, Duk-Hee Lee, Albert Goday
Miquel Porta

Published: 30 June 2017 Article history v \
o P View Metrics
¢¢ Cite A Permissions «$ Share v :
ABSTRACT

Factors underlying metabolic phenotypes, such as the metabolically healthy
but obese phenotype, remain unclear. Differences in metabolic phenotypes
—particularly, among individuals with a similar body mass index— could be
related to concentrations of persistent organic pollutants (POPs). No studies
have analyzed POPs and metabolic phenotypes in normal-weight persons. The



Catalonia 2002. The prevalence of diabetes increases with Body Mass Index
and with serum concentrations of PCBs (N = 684).

Adjusted OR
for diabetes

R

10

9 -

8 .

T - PCBs: Sum of orders of
PCBs 118, 138, 153, 180.

6 .
All odds ratios (OR) are

5 | computed with Q1 and
normal weight as the

" reference category, with
models adjusted by age,
sex, total cholesterol and

31 triglycerides.

Q2 PCBs

Normal weight Overweight

Obese

Body Mass Index Gasull M et al. Environ Sci Technol 2012






3 tipos de razones por las que los toxicos nos importan:

1. La mayoria de personas acumulamos
mezclas de contaminantes a lo largo de la vida,
tanto a concentraciones bajas como altas;

contaminantes ambientales:

su papel en las enfermedades humanas.

;spor qué
molestarse?




3 tipos de razones por las que los toxicos nos importan:

1. La mayoria de personas acumulamos
mezclas de contaminantes a lo largo de la vida,
tanto a concentraciones bajas como altas;

2. Existe mucho conocimiento (basico, toxicologico, clinico,
epidemiologico) sobre los efectos conjuntos de tales mezclas
(por €j., alteraciones sobre funciones metabdlicas y expresion
genica, papel que los toxicos tienen en la acumulacion de
alteraciones genéticas y epigenéticas, etc.); y

3. Desconocemos las causas de muchas enfermedades
(cuando no tenemos en cuenta 1y 2).

;spor qué
molestarse?

[ por eso.




Los toxicos a dosis ‘bajas’, constantes y
a lo largo de toda la vida contribuyen a causar:

* infertilidad, endometriosis

* malformaciones congeénitas

 problemas de desarrollo, de aprendizaje

* trastornos hormonales

» trastornos en lipidos e hipertension arterial
* diabetes tipo 2. ; sindrome metabolico?

» algunos tipos de cancer

» enfermedades neurologicas

* enfermedades inmunologicas, autoinmunes
» genotoxicidad indirecta y epigenética
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Bone & Mineral Cardiovascular & Lipids Diabetes
(Available Now ) (Available Now ) (Available now )

Obesity Thyroid
(Available now ) (Available now )




Executive Summary to EDC-2: The Endocrine
Society’s Second Scientific Statement on
En rine-Disr ing Chemical

A. C. Gore, V. A. Chappell, S. E. Fenton, J. A. Flaws, A. Nadal, G. S. Prins, J. Toppari,
and R. T. Zoeller

This Executive Summary to the Endocrine Society’s second Scientific Statement on environmental endocrine-
disrupting chemicals (EDCs) provides a synthesis of the key points of the complete statement. The full Scientific
Statement represents a comprehensive review of the literature on seven topics for which there is strong mech-
anistic, experimental, animal, and epidemiological evidence for endocrine disruption, namely: obesity and
diabetes, female reproduction, male reproduction, hormone-sensitive cancers in females, prostate cancer, thy-

roid, and neurodevelopment and neuroendocrine systems. EDCs such as bisphenol A, phthalates, pesticides,

persistent organic pollutants such as polychlorinated biphenyls, polybrominated diethyl ethers, and dioxins

were emphasized because these chemicals had the greatest depth and breadth of available information. The
Statement also included thorough coverage of studies of developmental exposures to EDCs, especially in the
fetus and infant, because these are critical life stages during which perturbations of hormones can increase the
probability of a disease or dysfunction later in life. A conclusion of the Statement is that publications over the
past 5 years have led to a much fuller understanding of the endocrine principles by which EDCs act, including
nonmonotonic dose-responses, low-dose effects, and developmental vulnerability. These findings will prove

useful to researchers, physicians, and other healthcare providers in translating the science of endocrine dis-
ruption to improved public health. (Endocrine Reviews 36: 0000-0000, 2015)



Table 1. Classifications, Histories, Chemical Properties, and Physiological Effects of Common EDCs

Introduction Restricted/ Route of Effects/Body
EDC Group date Ban Date Exposure Sources Half-Life ~ Burden
Phthalates l
Plasticizers 1920s Restricted 2009 Ingestion, Contaminated food, ~12 h
inhalation, PVC plastics and
dermal flooring, personal
absorption care products,
medical devices
and tubing

Carcinogen, liver
damage,
reproductive and

Gore et al developmental
(Endocrine Reviews 2015) effects, asthma,

obesogen




Cardenas, Oken. JAMA 2018. ENVIRONMENTAL HEALTH
PFAS 4 peso.

Liu, Sun. PLoS Med 2018.
q

Parma consensus statement on metabolic
disruptors

Jerrold J. Heindel", Frederick S. vom Saal? Bruce Blumberg?, Patrizia Bovolin, Gemma Calamandrei®,
Graziano Ceresini®, Barbara A. Cohn’, Elena Fabbri®, Laura Gioiosa®, Christopher Kassotis?, Juliette Legler'®,

r

Abstract

A multidisciplinary group of experts gathered in Parma Italy for a workshop hosted by the University of Parma, May
16-18, 2014 to address concerns about the potential relationship between environmental metabolic disrupting
chemicals, obesity and related metabolic disorders. The objectives of the workshop were to: 1. Review findings
related to the role of environmental chemicals, referred to as “metabolic disruptors’, in obesity and metabolic
syndrome with special attention to recent discoveries from animal model and epidemiology studies; 2. Identify
conclusions that could be drawn with confidence from existing animal and human data; 3. Develop predictions
based on current data; and 4. Identify critical knowledge gaps and areas of uncertainty. The consensus statements
are intended to aid in expanding understanding of the role of metabolic disruptors in the obesity and metabolic
disease epidemics, to move the field forward by assessing the current state of the science and to identify research
needs on the role of environmental chemical exposures in these diseases. We propose broadening the definition of
obesogens to that of metabolic disruptors, to encompass chemicals that play a role in altered susceptibility to
obesity, diabetes and related metabolic disorders including metabolic syndrome.

Keywords: Metabolic disruptor, Obesogen, Obesity, Diabetes, Metabolic syndrome, Developmental Programming




https://cen.acs.org/sections/pfas.html
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CHEMICAL & ENGINEERING NEWS

PERSISTENT POLLUTANTS

A guide to the PFAS found in our environment

Chemical structures and origins of per- and polyfluoroalkyl substances that are polluting our world

ACS
W Chemistry for Life®

The American Chemical Society urges action to address climate change



Lauren Zanolli and Mark
Oliver

Wed 22 May 2019

PIZZA

PIZZA

A Of the more than 40,000 chemicals used in consumer products in the US, according to the EPA, less than 1%
have been rigorously tested for human safety. Illustration: Guardian Design

ynthetic chemicals are in nearly everything we touch and consume.
But some chemicals can be potentially harmful and a number of
experts are anxious about possible long-term health effects of our
everyday exposure. They say US regulations could be stronger.
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How can we decrease exposure to phthalates?

Food & Beverage

* Common source of
exposure to phthalates
from processing and
packaging materials that
come into contact with
foods and beverages.

* We can make food and
beverage choices to
reduce exposure.

+* Reduce use of
processed and

packaged foods
¢ Increase use of fresh

foods

+* Reduce storing and
heating foods and
beverages in plastic
containers

Perfumes & Personal Care
Products

Household Goods
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Exposure to phthalates may raise risk of preg-
nancy loss, gestational diabetes

plasticizer—it helps make inyl chloride (PVC) plastics flexible and
durable. It’s found in items such as medical equipment, building materials, showe

curtains, plastic window blinds, and headphone cords. PVC plastics with DEHP are also

used in manufacturing, such as in tubing or conveyer belts in food processing plants.

Because DEHP is only loosely chemically bonded in plastic products, it can easily leach

out, and people can be exposed to DEHP through air, water, food, intravenous fluids, or

skin contact with DEHP-containing plastics.

One study tollowed a group of 256 women at Massachusetts General Hospital Fertility

Center from 2004 to 2014 who were undergoing medically assisted reproduction, such as
in-vitro fertilization. The researchers measured concentrations of 11 phthalate
metabolites in the women’s urine around the time of conception. Women with the
highest concentrations of a type of phthalate called di-(2-ethylhexyl) phthalate, or

DEHP, were [JJoR ) =R LEVATR R o) (= DO ROPIRANELE than those with the

lowest concentrations, the study found.



Health & Environment

Connection

Top Cosmetic Chemicals to Avoid

Phthalates Triclosan BHA Formaldehyde Parabens
On Label (pronounced thal-afes) ' (@ Formaldehyde (® butylparaben*
i :ar g | @ DBP or Dibutyl phihaiate @ Triclosan ;@TBIH:\ Zf ?c::;':n T () methylparaben
LgL utylate i
Score® AESreD sty hyc;/roxycnisole (8)-0 Bronopol (2-Bromo-2- ® propylparabent®
©-@: low | Phihalate . Nitropropane-1,3-Diol) (B polyparaben
®-G (7) DEP or Diethyl Phthalate ()-® DMDM hydantoin

Moderate | ® Fragrance ® Quaternium 15 @ ethylparaben

(D-(0: High | “Fragrance" is proprietary. A ® Diazolidinyl urea ® isobutylparaben

BN cgronce mdy contain 3,000 & ® Imidazolidinyl urea

skindeep chemicals, including phthalates.

Found in | Nail products, deodorants, Liquid soap, bar soap, Makeup, Eye cosmetics, nail care, | Thousands of products,
fragrances, hair spray, soap, deodorant, face wash, moisturizers, and shower gel, shampoo, including lotion/
shampoo, lotion, makeup toothpaste, mouthwash food products conditioner, liquid soap, moisturizers, makeup,

acne freatments bubble bath, baby wipes | anti-aging products

Purpose Help cosmetics penetrate skin. Anti-bacterial, Preservative Preservative, Preservative
Prevent chipping in nail polish. Registered pesticide Biocide,

Fixatives in fragrances. Emulsifiers Nail Hardener

Health Hormone Disruptors Hormone Disruptor: Hormone Disruptor: | Cancer: Hormone Disruptor,

Effects DBP: Cancer and Birth Defects Disrupts thyroid, estrogen, | Strong evidence as | “Known Human Cancer: Parabens act
(Testicular atrophy, structurall androgen hormones (EPA), | endocrine disruptor. | Carcinogen” like estrogen—thus
defects of penis, reduced sperm | Cancer: Reacts with (European (US. NTP's 12" ROC). raise risks for certain
count) in laboratory animals. chlorine in tap water to Commissionon Iritant: to the eyes, nose, | cancers, impaired
DEHP: Cancer: "Probable Human | create chloroform Endocrine Disruption). e e i fertility, and altered
Carcinogen” (U.S. EPA), (*Probable Human Cancer: development of a fetus
“Reasonably Anficipated Carcinogen” (U.S. EPA)). “Reasonably or young child. Found
Human Carcinogen” (Us. National | Allergies in children, Anticipated Human in cancerous breast
Toxicology Program’s (NTP) 12" Report on | Anti-bacterial resistance: Carcinogen” (U.S. tumors.

Carcinogens (ROC)) Overuse is linked to these. NTP's 12'h ROC). *Banned in Denmark in
DBP & DEHP: Banned in Europe ; - ; ; cosmetic products for
s : Restricted in Canada & Banned in Europe Banned in Japan & P
(classified as mutagens causing children under 3 years
genetic damage) Japan Sweden
Alternatives
Look for DBP-Free nail polish. Proper hygiene. Use Preservatives that cause the least iritation and fewest allergic reactions
Instead Cosmetics, perfume, or cologne | castile or mild soap & according to The Safe Shopper’s Bible by David Steinman and Samuel S.

scented with plant-derived
essential oils.

warm water. Rub hands
for 30 seconds. Rinse.

Epstein:

Grapefruit seed extract
Sorbic acid
Potassium sorbate

Vitamin A (retinyl)
Vitamin C (ascorbic acid)
Tocopherol (vitamin E)




RESEARCH LETTER JAMA, November 23/30, 2011

Carwile JL et al.

Canned Soup Consumption and Urinary
Bisphenol A: A Randomized Crossover Trial

lata

Results. Ot 84 volunteers, 75 (89%) completed the study.
Median age was 27 years and 51 (68%) were female; me- \Z
dian treatment adherence was 100% (TABLE). Bisphenol A comida
was detected in 77% (n=58) of samples after fresh soup con- J
sumption and 100% (n=75) of samples after canned soup
consumption. The SG-adjusted geometric mean concentra- cuerpo
tion of BPA was 1.1 png/L (95% CI, 0.9-1.4 pg/L) after fresh J
soup consumption (unadjusted: 0.9 pg/L; 95% CI, 0.7-1.2 orina
nrg/L) and 20.8 ng/L (95% CI, 17.9-24.1 png/L) after canned J

soup consumption (unadjusted: 17.5 png/L; 95% CI, 14.1-
21.8 png/L). Stratification by treatment sequence revealed simi-
lar values (FIGURE). Following canned soup consumption,
SG-adjusted urinary BPA concentrations were, on average, hay
22.5 pg/L higher (95% CI, 19.6-25.5 pg/L) than those mea- . =
sured after a week of fresh soup consumption (P<<.001), migracion
representing a 1221% increase.




Chemical contaminantsinfood

empleados para tratar a los animales
durante la cria.

efsam

Chenvical contaminants in food

Los residuos de los
materiales en contacto con los alimentos

también pueden pasar
a nuestros alimantos.
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Fluorinated substances in paper
packaging passed on to the cake table

18. mar 2016
Af Niels Sondergaard | Translation: Pia Saxild

A new test from the Danish Consumer Council THINK Chemicals establishes the
presence of problematic fluorinated substances in paper packaging for cakes such
as frangipane tarts, raspberry Swiss rolls, carrot cakes and muffins. Manufacturers

declare that they will phase out the substances.




Food packaging and migration of food
contact materials: will epidemiologists
rise to the neotoxic challenge?

Jane Muncke,' John Peterson Myers,
Miquel Porta’

J Epidemiol Community Health 2014

Lifelong, low-dose exposure to FCMs is
of concern for several reasons. First,
acknowledged toxicants are legally used in
FCMs in Europe, the USA and other

regions (notably, China). In the USA,

several types of asbestos are authorised as
indirect food additives for use in rubber.!”
Formaldehyde, another known carcino-
gen, 1s widely present at low levels in
plastic bottles made of polyethylene ter-
ephthalate®®; formaldehyde also migrates
from melamine formaldehyde table-
ware.”' Considering how widely bev-
erages are consumed from polyethylene
terephthalate soda bottles, this may
amount to a significant, yet unrecognized,
exposure of the population.



OPINION

The secret danger of
everyday things

RICK SMITH AND BRUCE LOURIE
SPECIAL TO THE GLOBE AND MAIL
PUBLISHED FEBRUARY 8, 2019
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The coating on cash-register receipts is an unlikely
source where people may be exposed to BPA and a
related substance, BPS.
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Food and Chemical Toxicology 50 (2012)

A review of dietary and non-dietary exposure to bisphenol-A

Tinne Geens *¥, Dominique Aerts ™¥, Carl Berthot ©¥, Jean-Pierre Bourguignon ¢
Philippe Lecomte ", Guy Maghuin-Rogister #¥, Anne-Madeleine Pironnet ",
Marie-Louise Scippo #¥, Joris Van Loco’¥, Adrian Covaci***

Due to the large number of applications of bisphenol-A (BPA), the human exposure routes are multiple.
We aimed to review shortly the food and non-food sources of BPA, and to evaluate their contribution to
the human exposure. Food sources discussed here include epoxy resins, polycarbonate and other appli-
cations, such as paperboard and polyvinylchloride materials. Among the non-food sources, exposures
through dust, thermal paper, dental materials, and medical devices were summarized. Based on the avail-
able data for these exposure sources, it was concluded that the exposure to BPA from non-food sources is

X generally lower than that from exposure from food by at least one order of magnitude for most studied
subgroups. The use of urinary concentrations from biomonitoring studies was evaluated and the back-
calculation of BPA intake seems reliable for the overall exposure assessment. In general, the total expo-
sure to BPA is several orders of magnitude lower than the current tolerable daily intake of 50 pig/kg bw/

( day. Finally, the paper concludes with some critical remarks and recommendations on future human
exposure studies to BPA.




Food and Chemical Toxicology 50 (2012)

Table 1
Overview of BPA in canned food samples and canned beverages.
Country Sample size Detection freq. (%)  Range Refs.
Canned food (ng/g)
US 78 <2-730 Noonan et al. (2011)
US 97 <0.2-65 Schecter et al. (2010)
Canada 78 <0.6-534 Cao et al. (2010)
Japan 48 <1-842 Sajiki et al. (2007)
Korea 61 <3-136 Lim et al. (2009a)
Belgium 21 0.2-169 Geens et al. (2010)
Beverage cans (ng/mL)
Spain 11 <0.05-0.61 Gallart-Ayala et al. (2010)
Canada 69 0.03-4.5 Cao et al. (2009a)
Belgium 45 <0.02-8.1 Geens et al. (2010)
Portugal 30 <0.01-4.7 Cunha et al. (2011)

Table 2

Migration of BPA from polycarbonate baby bottles.

Table 3

Estimated intake of BPA in children and adults.

Table 4

Overview of BPA in thermal paper.

Table 5

Overview of the most recent worldwide biomonitoring studies in urine.



Table 6

Food and Chemical Toxicology 50 (2012)

Overview of the estimated intake of BPA through multiple exposure pathways

Source

Country

Daily intake of BPA Contribution to

exposure scenadil

Adults

Total Food e

Canned food

New-Zealand

Canned food and Belgium
beverages

Dust Eastern USA

Dust Belgium

Thermal paper

USA-]apan-Korea-

\ Vietnam

1560-10453 ng/day m—p >90%

570 ng/day (average)-6900 (99th

percentile)

1050 ng/day (average)-6050 ng/day >90%
(95th percentile)

8.44-109 ng/day (median - 95th <1%
percentile)
29-244 ng/day (median - 95th <5%

percentile)

17.4-541 ng/day (median - 95th

percentile)
1303 - 40590 ng/day (median - 95th
percentile)



Convivimos con problemas ‘vintage’ y problemas ‘postmodernos’

— Algunos solo piensan en el dano que a corto plazo pueden hacer los
agentes infecciosos, lo cual es importante, pero insuficiente.

— Actuan asi, en parte, porque las leyes y los ciudadanos no les pedimos
mas, y porque su formacion ha omitido los problemas infecciosos y no
infecciosos a largo plazo.

— Debemos y podemos actuar mejor para disminuir el sufrimiento humano
y los costes econdmicos que causan los agentes infecciosos
y ho infecciosos a corto y largo plazo.

— Debemos actuar no s6lo para minimizar nuestra exposicion a toxicos
quimicos, sino también a microbios resistentes a los antibidticos,
hormonas, antibioticos y otras sustancias dafninas a medio y largo plazo
para la salud humana, la salud animal y el medio ambiente.

— Los ciudadanos debemos valorar y apoyar mas a las administraciones,
empresas y organizaciones que mejor hacen estas cosas.




Conocimiento cientifico (imperfecto, claro)

— Una parte de las muertes, transtornos e incapacidades que sufrimos por
trastornos y enfermedades cronicas o degenerativas como el cancer,
infertilidad, diabetes o Alzheimer se debe a las mezclas de contaminantes
quimicos artificiales que tenemos en el cuerpo durante anos.

— Los tenemos por 2 motivos:
1) porque estamos expuestos a ellos cotidianamente o
2) porque nuestro cuerpo no los excreta o elimina y se nos acumulan.

— Desde el vientre materno y durante la vida, tales contaminantes
contribuyen a que acumulemos multiples alteraciones genéticas y
epigenéticas (lesionan nuestro ADN o hacen que los genes funcionen
mal) o son dafinos para el sistema nervioso o actuan como “hormonas
artificiales” o por otros mecanismos.

— La principal via de entrada en nuestro cuerpo de tales contaminantes
quimicos artificiales son los alimentos y sus envases, el aire que
respiramos, el agua que bebemos y otros numerosos bienes de consumo.



Environmental Research 109 (2009)

Determinants of organochlorine levels detectable in the amniotic fluid of
women from Tenerife Island (Canary Islands, Spain) ™

Octavio P. Luzardo 9, Vikesh Mahtani®, Juan M. Troyano®, Margarita Alvarez de la Rosa®,
Ana l. Padilla-Pérez®, Manuel Zumbado®¢, Maira Almeida®“, Guillermo Burillo-Putze¥,
Carlos Boada¥€, Luis D. Boada®9-*

Organochlorines (OCs) tend to accumulate in human tissues and can be measured in amniotic fluid (AF).
The detection of OCs in AF samples reflects intrauterine exposure of human beings to these persistent
organic pollutants. The present study was performed to evaluate the level of contamination of AF by OCs
in 100 pregnant women from Tenerife Island (Canary Islands, Spain). Gas chromatography/mass
spectrometry (GC/MS) was used to identify and quantify the analytes, including 7 polychlorobiphenyl
(PCB) congeners and 18 OC pesticides and metabolites. The majority of the AF samples (67%) showed
some detectable OC-residue, hexachlorobenzene (HCB) being the most frequently detected compound
(66% of the samples) and at the highest concentration (median 0.023 ng/ml). Lindane was also detected
in 28% of the samples. Inverse associations were found between previous lactation and hexachlor-
ocyclohexane isomers (HCH) and cyclodienes in the group of younger women (p = 0.037 and p = 0.027,
respectively). Unexpectedly, serum values of HCB (r=-0414; p=0.04), y-HCH (r=-0.294,
p = 0.035), and 3. 0Cs (r = —0.350; p = 0.014) were negatively related to age. Even more, women with
detectable [evels of HCH isomers were younger (33.9iéﬁyears) than women with undetectable levels
of them (36.14+4.9 years; p = 0.035). We conclude that approximately one in two fetuses in the Canary
Islands is exposed to OCs in utero, and that, therefore, the exposure of young women from these Islands
to some HCH isomers persists nowadays. Because prenatal exposure to these chemicals may be a
causative factor in adverse health trends, further studies are required to enhance preventive measures.




Concentration

Foster W, et al. J Clin Endocrinol Metab 2000; 85: 2954-7.
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Un 63,9% de recién nacidos tuvieron niveles de mercurio en sangre
superiores a los recomendados por la EPA

Cord blood total mercury concentrations (ug/L) by area. INMA study, Spain, 2004-8.

T-Hg n Mean GM %<LOD=| %> | Percentiles Max
(ke/L) 2rgll | EPA 1o0ih s0th 75th 90th
RfD

Valencia 554 13.1 95 4.2 684 ]5.3 95 18.0 26.5 66.0
Sabadell 460 8.2 6.3 7.6 49.1 1 4.1 6.4 10.0 16.0 60.0
Asturias 340 139 108 3.2 756166 120 188 259 69.0
Gipuzkoa 529 9.3 75 3.8 64.7 | 5.1 8.1 120 17.0 500
All cohort 1883 11.0 8.2 4.7 63.9|5.0 85 140 220 69.0

GM: geometric mean; LOD: limit of determination; EPA: Environmental Protection
Agency, RiD: reference dose.

4 6.4 ug/L as the T-Hg equivalent to the EPA RfD for methylmercury (5.8 ug/L)
assuming that methylmercury accounts for >90% of total mercury (Mahaffey, 2005).

Prenatal mercury exposure in a multicenter cohort study in Spain
R. Ramon et al. / Environment International 37 (2011)



Paloma Alonso-Magdalena, Ivan Quesada and Angel Nadal

Endocrine disruptors in the etiology of type 2
diabetes mellitus

Abstract | The etiology of type 2 diabetes mellitus involves the induction of insulin resistance along with the
disruption of pancreatic -cell function and the loss of B-cell mass. In addition to a genetic predisposition,
lifestyle factors seem to have an important role. Epidemiological studies indicate that the increased
presence of endocrine disrupting chemicals (EDCs) in the environment may also play an important part in

the incidence of metabolic diseases. Widespread EDCs, such as dioxins, pesticides and bisphenol A, cause
insulin resistance and alter B-cell function in animal models. These EDCs are present in human blood and can
accumulate in and be released from adipocytes. After binding to cellular receptors and other targets, EDCs
either imitate or block hormonal responses. Many of them act as estrogens in insulin-sensitive tissues and in
B cells, generating a pregnancy-like metabolic state characterized by insulin resistance and hyperinsulinemia.
Adult exposure in mice produces insulin resistance and other metabolic alterations; in addition, during
pregnancy, EDCs alter glucose metabolism in female mice, as well as glucose homeostasis and endocrine
pancreatic function in offspring. Although more experimental work is necessary, evidence already exists to
consider exposure to EDCs as a risk factor in the etiology of type 2 diabetes mellitus and other diseases
related to insulin resistance.

NATURE REVIEWS | ENDOCRINOLOGY



June 2012 - Environmental Health Perspectives

Role of Environmental Chemicals in Diabetes and Obesity: A National
Toxicology Program Workshop Review
Kristina A. Thayer,” Jerrold J. Heindel,? John R. Bucher,? and Michael A. Gallo*

Overall, the existing literature was judged
to provide plausibility, varying from sugges-
tive to strong, that exposure to environmental
chemicals may contribute to the epidemic of

diabetes and/or obesity.

NIEHS Workshop January 11-13, 2011



ORIGINAL ARTICLE

Obesity, Diabetes, and Associated Costs of Exposure to
Endocrine-Disrupting Chemicals in the European Union

Juliette Legler, Tony Fletcher, Eva Govarts, Miquel Porta, Bruce Blumberg,
Jerrold J. Heindel, and Leonardo Trasande

Results: The panel identified a 40% to 69% probability of dichlorodiphenyldichloroethylene causing 1555
cases of overweight at age 10 (sensitivity analysis: 1555-5463) in 2010 with associated costs of €24.6 million
(sensitivity analysis: €24.6-86.4 million). A 20% to 39% probability was identified for dichlorodiphenyldi-
chloroethylene causing 28 200 cases of adult diabetes (sensitivity analysis: 28 200-56 400) with associated
costs of €835 million (sensitivity analysis: €835 million—16.6 billion). The panel also identified a 40% to 69%
probability of phthalate exposure causing 53 900 cases of obesity in older women and €15.6 billion in
associated costs. Phthalate exposure was also found to have a 40% to 69% probability of causing 20 500
new-onset cases of diabetes in older women with €607 million in associated costs. Prenatal bisphenol A
exposure was identified to have a 20% to 69% probability of causing 42 400 cases of childhood obesity, with
associated lifetime costs of €1.54 billion.

Conclusions: EDC exposures in the EU contribute substantially to obesity and diabetes, with a
moderate probability of >€18 billion costs per year. This is a conservative estimate; the results
emphasize the need to control EDC exposures. (J Clin Endocrinol Metab 100: 1278-1288, 2015)



HEALTH EFFECTS FROM ENDOCRINE DISRUPTING CHEMICALS
COST THE EU 157 BILLION EUROS EACH YEAR.
This is the tip of the iceberg: Costs may be as high as €270B.

€157B Cost by Health Effect €157B Cost by EDC Type

132

NOTE: The economic estimates do not
include all costs associated with
these conditions.

120

15
4 6
Mal Premature Obesity & Neurologica Pesticides Plastic; Flame Other
Reproductive Deatt Diabetes mpact Phthalates & Retardants
SOME EDC-RELATED HEALTH QUTCOMES NOT INCLUDED: SOME EDCs NOT INCLUDED:
+ Atrazine + Polycyclic Aromatic Hydrocarbons
+ 24D + Bisphenol S
+ Styrene +« Cadmium
Disorders + Triclosan + Arsenic

+ Nonylphenol + Ethylene glycol

Endocrine Disrupting
Chemicals (EDCs)
interfere with
hormone action to
cause adverse health
effects in people.

“THE TIP OF THE
ICEBERG”

The data shown to
the left are based

on fewer than 5% of
likely EDCs. Many
EDC health conditions
were not included in
this study because
key data are lacking.
Other health outcomes
will be the focus of
future research.
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Exposure to Flame Retardants On the Rise
_ PCDD/PCDF* PCB*
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iwb Body burden of dioxins and furans and PCBs has
declined since their use was banned; exposure to PBDEs has

climbed steeply.



International Journal of Hygiene and Environmental Health 220 (2017)

Phthalate metabolites in 24-h urine samples of the German
Environmental Specimen Bank (ESB) from 1988 to 2015 and
comparison with US NHANES data from 1999 to 2012

Holger M. Koch®*, Maria Riither”, André Schiitze?, André Conrad”,
Petra Apel”, Thomas Briining?, Marike Kolossa-Gehring”

The German Environmental Specimen Bank (ESB) continuously collects 24-h urine samples since the
early 1980s in Germany. In this study we analyzed 300 urine samples from the years 2007 to 2015 for 21
phthalate metabolites (representing exposure to 11 parent phthalates) and combined the data with two
previous retrospective measurement campaigns (1988 to 2003 and 2002 to 2008). The combined dataset
comprised 1162 24-h urine samples spanning the years 1988 to 2015. With this detailed set of human
biomonitoring data we describe the time course of phthalate exposure in Germany over a time frame of
27 years. For the metabolites of the endocrine disrupting phthalates di(2-ethylhexyl) phthalate (DEHP),
di-n-butyl phthalate (DnBP) and butylbenzyl phthalate (BBzP) we observed a roughly ten-fold decline in
median metabolite levels from their peak levels in the late 1980s/early 1990s compared to most recent
levels from 2015. Probably, bans (first enacted in 1999) and classifications/labelings (enacted in 2001 and
2004) in the European Union lead to this drop. A decline in di-isobutyl phthalate (DiBP) metabolite levels
setinonly quite recently, possibly due to itslater classification as areproductive toxicant in the EUin 2009.
In a considerable number of samples collected before 2002 health based guidance values (BE, HBM I) have
been exceeded for DnBP (27.2%) and DEHP (2.3%) but also in recent samples some individual exceedances
can still be observed (DEHP 1.0%). A decrease in concentration for all low molecular weight phthalates,
labelled or not, was seen in the most recent years of sampling. For the high molecular weight phthalates,
DEHP seems to have been substituted in part by di-isononyl phthalate (DINP), but DINP metabolite levels
have also been declining in the last years. Probably, non-phthalate alternatives increasingly take over
for the phthalates in Germany.




International Journal of Hygiene and Environmental Health 220 (2017)
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Fig. 1. Concentrations of key LMW and HMW phthalate metabolites (median, in pg/L) in the German ESB over the years 1988-2015.



El Comité de Evaluacién de Riesgos

Cronologia del BPA.| | e corine aed s e

puede tener un perfil toxicol6gico e
similar al del BPA y desaconseja prohibir el uso
sustituirlo por BPS de BPA en
papel térmico
Dodds y Lawson (a partir de 2020)
denundan la i
estrogenicidad del :
- La Agerxia Sueca de
BPA, el BPB y el BPF = S it T Faceh
. — . Quimicos identifica
Empieza la , Francia y Dinamarca o :{r)a::;go;bte s 37 bisfenoles con
produccion y restringen el wso = :Bteriales S propiedades estrogénicas
elusode de BPA en biberones pmb it s y la probable exposicion
BPA'y BPS de los consumidores
Anales del 1936 Mediados 2010 j 201 2015 § 2016 2017
siglo xix . de 1990 :
La UE prohibe La UE clasifica el BPA como «téxico
los biberones con para la reproduccién» y lo afiade
policarbonato a la lista REACH de sustancias
Preocupacion por los posibles con BPA candidatas altamente preocupantes
efectos de alteracion endocrina I
tras la exposicién humana al BPA por La UE reconoce que el BPA
productos de consumo y materiales es un disruptor endocrino
en contacto con alimentos para la salud humana
y el medio ambiente 1E
VIVE MAS

: h Y MEJOR
el tiempo pasa [

Dr. Miguel Porta

Con la calaboraciin de Marta Espar
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L.S. Haug et al.  Environment International (2018)
In-utero and childhood chemical exposome
in six European mother-child cohorts

Methods: We relied on the Early-Life Exposome project, HELIX, a collaborative project across six established
population-based birth cohort studies in Europe. In 1301 subjects, biomarkers of exposure to 45 contaminants
(i.e. organochlorine compounds, polybrominated diphenyl ethers, per- and polyfluoroalkyl substances, toxic and
essential elements, phthalate metabolites, environmental phenols, organophosphate pesticide metabolites and
cotinine) were measured in biological samples from children (6-12 years) and their mothers during pregnancy,
using highly sensitive biomonitoring methods.

Results: Most of the exposure biomarkers had high detection frequencies in mothers (35 out of 45 biomarkers
with > 90% detected) and children (33 out of 45 biomarkers with > 90% detected). Concentrations were sig-
nificantly different between cohorts for all compounds, and were generally higher in maternal compared to
children samples. For most of the persistent compounds the correlations between maternal and child con-
centrations were moderate to high (Spearman Rho > 0.35), while for most non-persistent compounds corre-
lations were considerably lower (Spearman Rho < 0.15). For mercury, PFOS and PFOA a considerable

proportion of the samples of both mothers and their children exceeded the HBM I value established by The
Human Biomonitoring Commission of the German Federal Environment Agency.

Discussion: Although not based on a representative sample, our study suggests that children across Europe are
exposed to a wide range of environmental contaminants in fetal life and childhood including many with po-
tential adverse effects. For values exceeding the HBM I value identification of specific sources of exposure and
reducing exposure in an adequate way is recommended. Considerable variability in this “chemical exposome”
was seen between cohorts, showing that place of residence is a strong determinant of one's personal exposome.
This extensive dataset comprising > 100,000 concentrations of environmental contaminants in mother-child
pairs forms a unique possibility for conducting epidemiological studies using an exposome approach.




Estudio DemoCophes (Env Health Pesrsp 2015):

Espanoles: se detecto BPA en
el 95.8% de los ninos de 5-12 anos
el 96.5% de las madres.

MEP (ftalato de monoetilo): 6 veces superior que
la media Europea.

Espana: niveles de mercurio también superiores a
la media europea.
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Nicolas Olea | Director del Instituto de Investigacion Biosanitaria ibs.Granada

«Todos los espanoles orinamos plastico»

El catedratico de Radiologia, que participo6 en la Escola Salut Pablica del Llazeret, denuncia lainaccion
delos poderes piblicos para frenar las patologias derivadas de los quimicos toxicos del medio ambiente

ciando la inaccidn de los poderes

iblicos para frenar las patologias
sm\'ulbp de los s 5:‘-1 mlxu
ambiente. Después de mis de 30
afos de investigacion, & doctor
Olea se pregunta por qué con los
datos de Jos trabagos realizados por
su grupo, las administraciones si-
guen mis empenadas en adminis-
trar farmacos que en evitar las en-
fermedades.  Asi lo expuso la se-
mana pasada en la XXIX Escola
Salut Piblica, en el Llazeret

{Hasta qué punto pone en duda
el papel de la Administracién en
este

problema?

—Desconfio completamente de la
espahola, de la europea y de las
multinacionales, porque cuando
dexiden de un afo a otro que algo
es malo & porque han visto otra
oportunidad de negocio que, segu-
1o, e igual de fraudulenta que la
anterior.

Los envases de plastico para el
agua, por

—El peor uso & el reuso, cuanto
mis viggo es el plistico més bbera
sus componentes. La molécula PET
(politereftalato de etileno) es un de-
rivado puro del petrdleo, viene de
La acetona y el fenol. E1 que hace L
botella tiene un catilogo de 600
compuestos quinicos para hacers,
el nimero de aditives que Heva el
plistico es inmenso y desconoaido
para el comprador.

¢Coémo llegan a esta condlusion?
—Hemos analizado 30 botellas di-
ferentes del mercado ded sur de Es-
pafia, y vimes que el 83 por dento
del agua gue llevan es hormonal-
mente activa, estrogénica v un 42
por cento Ré El lobby

Nicolds Olea,

das con factores ambsentales.

(&)

—1La mediana mds vendida en Es-
paia con receta e b hormona tiroi-
dea y es porque estd muy relacio-
nada con la exposicion quimiea
porque muchos de esos compues-
tos mierfieren en La glinduls iror-
dal y nadie hace nads. La hormona
s muy barata v estd en el mercado.
Sila medscina te pone una solucién
parece que esth todo resuelto, pero
noes asi, hay queir a la razién, jpor
qué cambian tanto los patrones de
enfermedad? Hay una situscién
enorme de impunidad pero en la
Unién Europea, que e donde se
decide todo, no hacen nada.

BE Pablica del Llazerel. oo LD AR0UNEAL
A pesar de los datos de sus in-
—Dan a entender que todo estd ba- A plazo la stigaci
jo control, by Adnunistracion sats- dén causa-efectoes muy dificl.  —Dirgo un equipo de mvestiga-
fecha porque los productores cum- —Claro. Son exposiciones cninicas  cxon de medsaina medicambiental
plen con sus obligaciones pero e crit del de pllo de la Ui dad de Granada pe-

resultado no es o esperable.

{Cudl ese es final?

—Eleggimos una cohorte INMA (In-
fancia y Medio Ambiente), es dexir,
grupo de personas, 3.600 mujeres
i‘.mf: con }:c:m;m. u‘guldnwc;:l-
rante 17 afos en Asturias, Pais Vas-
<o, Menorca, Ribera del Ebro, Pa-
lencia v Granada. Se les han toma-
do muestras de orina anualmente,
desde el embarazo. Vemos enton-
ces que el cien por den, e decir, to-
dos los espafioles orinamaos plisti-

o
Por qué Menorca en el estudio?

—Aqui estd uno de los mejores epi-
diemitloges de Espafia, Matias To-
ment.

ha motiv

«S0mos unos
sumideros gue nos
metemnos al dia de
todo, desde la
cosmeética hasta la
cena»

«Nos siguen
envenando de forma
agravada porgue no
se pone remedio»

traciones?
—No hay, dicen, demostracion de
b causalidad de ks enfermedad an-

del PET nos digo que era inerte, y
es clerto, pero nos explicaron que
los contaminantes serian algunos
de los 600 posibles aditives que le
afade el fabricante de la botella.
Les deamos que los identificaran
y eliminaran los que causan pro-
blemas. Luego movilizaron a sus
amiguites, un buen liboratorio de
Barcelons, para medir todos los
contaminantes de plistico de una
botella y asegurar y jurar todo
esth du}mm la h};:hu.-d‘.";lu o
t4, pero mal fundamentada porque
no considera los efectos biologicos
ded comgunto de quimicos.

Entonces...

&
do
—Dygeron que los valores eran nor-
males, jpero cmo va a ser normal
orinar plistico? Se dedicaron a
comparar los valores con los de ks
otros paises y todo el mundo orina
plastico. Cuando viene esta gente
con tan buen corazén y denuncia
que un pez sufre el plistico del
mar, yo digo que e mucho mis
grave que todos estemos orinando
plastico. Parece que intentan des-
viar la atencidn. St hay una mancha
de plistico en ¢l pacifico, mala
suerte, pero quitale el plistico a la
gente en su ingesta diara,

ZPor qué no acttan las adminis-

te esta exp én. Son exposicio-
nes bixicas y hormonalmente achi-
Vas que provocan, por eemplo, es-
terilidad. En los centros de
donacson de semen hace diez afos
rechazaban a un voluntario de ca-
da diez y ahora se dan con un can-
to en los dientes si sirve uno de ca-
da diez. El gran problema de la fe-
cundidad de las pargas es que la
solucion, en lugar de ser buscar la
causa, es la creaadn de centros de
fecundacion invitro. La exposicion
maternoinfantil al plastico y a los

h les de los

on

con efectos a largo plazo: ferbilidad,
chncer de mama, hormodepen-
diente, de peostata, desarrollo new-
roconductual.... Todo estd demos-
trado epidemiologicamente porque
no se permite mvestigar con huma-
nos.

Usted decia en 2014 que nos es-
taban envenenando impune-
mente. (Lo siguen haciendo, en-
tonces?

—Si, y de forma agravada porque
1o se pone remedio. En e siglo XX1
sgue dindose la afra migica para
La toxicidad individual de ese com-
puesto cuando un tomate de Alme-
ria, por gemplo, va tiene siete com-
puestos. Las cifras no deberian ser
individuales para cada pesticsda si-
o para o mp::nwde m que
puede tener para saber si untos su-
peran los valores normales, pero no
se atreven a hacerlo. Somos unos
sumiderce que nos metemos al dia
de tode, desde la cosmética de la
mafiana, hasta la cena y el resulta-
do es una exposkion global mde-
seable ue todo aparece en la
orina, n':: :-qln normal o

Las consecuencias

—Pues las cangas de enfermedad
éAunque la esperanza de vida
S e PRy

P
contaminantes en los cusrenta dias
posteriores a la fecundacion condi-
conan b calidad seminal de ese

hombee a los 34 afos.

—Uno de cada tres menorquines,
por ejemplo, tendrs cincer si llega
& los setenta afos, y una de cada
cuatro mujeres. Si le atades o cin-

ro estamos integrados en vanos
grupos. Nos lo han financiado to-
do, incluso en la crisis tuvimos
mis proyectos de los que podia-
maos atender con dinero piiblico.
Supongo que esta gente se leerd
nuestros trabagos porque las dec-
siones se toman en la Unién Euro-
pea. Ahora vamaos a presentamos
en Viena con otro proyecto de 75
millones de euros para medir la
exposicadn de cuantos tinscos on-
nan varios grupos de edades ;Pero
cudntas veces vamos a ﬂ’ﬂdll’h. s
ya lo sabermos?

#Qué pautas debemos seguir pa-
ra evitar contaminarnos?

—Esa e s dave. Primero o asocia-
donsmo local que pressone y exip
medidas locales, luego o asociacio-
nismo a gran escala participando
en Europa. Y a nivel particular re-
comendaciones para disminuir la
exposicion como, por eemplo, no
comprar un coche NUEVO si Vais un
tener un nifio porque el plistico
evaporado influye en la embaraza-
da, no pintar la habitscién i com-
prar muebles nuevos pare evitar
plasticos y barnices sintéticos. Ai-
rear la casa quince minutos por la
mafiana y quince por ks tarde v as-
pirar y no barrer pms]uc los poli-
cromados vienen de los circuitos
eléctricos, tv, ordenadores, evitar o
papel brmico de Las cajas de los su-
permercados como se hace en
Frandia y aqui no se aplicars hasta
e 2020, aunque parezca increible.

Qué pautas debemos seguir pa-
ra evitar contaminarnos?

—Esa es Ia clave. Primero of asocia-
consmo local que presione y exip
medidas locales, luego & asoaacto-
nismo a gran escala particapando
en Europa. Y a nivel particular re-
comendaciones para dismunuer la
exposiciin como, por ejemplo, no
comprar un coche nUevVo st vals un
tener un nifo porque el plastico
evaporado influye en la embaraza-
da, no pintar la habitacion ni com-
prar muebles nuevos pare evitar
plasticos y barnices sintéticos. As-
rear la casa quince minutos por la
manana y quince por ka tarde v as-
pirar y no barrer pm?ue los pols-
cromados vienen de los circuitos
edéctnicos, tv, ordenadores, evitar e
papel térmuco de las cajas de los su-
permercados como se hace en
Francia y aqui no se aplicars hasta
el 2020, aunque parezea increible.
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Potentially harmful chemicals that were banne% from children’s teething
rings and rubber duck toys a decade ago may s be Rresem in m' gh -
concentrations i ild’s favorite : macaroni and cheese mixes
made with powdered cheese.

The chemicals, called phthalates, can disrupt male hormones like
testosterone and have been linked to genital birth QSESEE in infant boys
e e e—

and learning and behavior problems in older children. The chemicals
migrate into food from packaging and equipment used in manufacturin

and may pose special risks to pregnant women and young children.
 ——————————————



Recent Fast Food Consumption and Bisphenol A and Phthalates Exposures
among the U.S. Population in NHANES, 2003-2010

Ami R. Zota, Cassandra A. Phillips, and Susanna D. Mitro

Environmental Health Perspectives - October 2016

METHODS: We combined data on 8,877 participants from the National Health and Nutrition
Examination Survey (NHANES 2003-2010). Using 24-hr dietary recall data, we quantified: ) fast
food intake [percent of total energy intake (TEI) from fast food]; &) fast food-derived fat intake
(percent of TEI from fat in fast food); and ¢) fast food intake by food group (dairy, eggs, grains,
meat, and other). We examined associations between dietary exposures and urinary chemical
concentrations using multivariate linear regression.

RESULTS: We observed evidence of a positive, dose-response relationship between fast food intake
and exposure to phthalates (p-trend < 0.0001) but not BPA; participants with high consump-
tion (= 34.9% TEI from fast food) had 23.8% (95% CI: 11.9%, 36.9%) and 39.0% (95% CI:
21.9%, 58.5%) higher levels of XDEHPm and DiNPm, respectively, than nonconsumers. Fast
food-derived fat intake was also positively associated with ZDEHPm and DiNPm (p-trend
< 0.0001). After adjusting for other food groups, EDEHPm was associated with grain and other
intake, and DiNPm was associated with meat and grain intake.

CONCLUSION: Fast food may be a source of exposure to DEHP and DiNP. These results, if
confirmed, could inform individual and regulatory-exposure reduction strategies.




MOLECULAR BIOLOGY

More Chemicals

Show Epigenetic

Effects across

Generatlon S Epigenetic changes occur when the func-

tion of a gene is altered by various mecha-
nisms although its DNA sequence remains
stable. Transgenerational effects result from a
mother’s exposure and are inherited through
successive generations in the absence of direct
exposure of the offspring.? Such environmen-
tally induced effects have been demonstrated
in people, rodents, birds, fish, insects, worms,
plants, and microbes, in some cases lasting
dozens of generations.?

June 2012 - Environmental Health Perspectives
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Transgenerational Actions of Environmental Compounds
on Reproductive Disease and Identification of Epigenetic
Biomarkers of Ancestral Exposures

Mohan Manikkam?®, Carlos Guerrero-Bosagna®, Rebecca Tracey, Md. M. Haque, Michael K. Skinner*

Center for Reproductive Biology, School of Biological Sciences, Washington State University, Pullman, Washington, United States of America

Environmental factors during fetal development can induce a permanent epigenetic change in the germ line (sperm) that
then transmits epigenetic transgenerational inheritance of adult-onset disease in the absence of any subsequent exposure.
The epigenetic transgenerational actions of various environmental compounds and relevant mixtures were investigated
with the use of a pesticide mixture (permethrin and insect repellant DEET), a plastic mixture (bisphenol A and phthalates),
dioxin (TCDD) and a hydrocarbon mixture (jet fuel, JP8). After transient exposure of FO gestating female rats during the
period of embryonic gonadal sex determination, the subsequent F1-F3 generations were obtained in the absence of any
environmental exposure. The effects on the F1, F2 and F3 generations pubertal onset and gonadal function were assessed.
The plastics, dioxin and jet fuel were found to promote early-onset female puberty transgenerationally (F3 generation).
Spermatogenic cell apoptosis was affected transgenerationally. Ovarian primordial follicle pool size was significantly
decreased with all treatments transgenerationally. Differential DNA methylation of the F3 generation sperm promoter
epigenome was examined. Differential DNA methylation regions (DMR) were identified in the sperm of all exposure lineage
males and found to be consistent within a specific exposure lineage, but different between the exposures. Several genomic
features of the DMR, such as low density CpG content, were identified. Exposure-specific epigenetic biomarkers were
identified that may allow for the assessment of ancestral environmental exposures associated with adult onset disease.




REVIEW

Chlorinated Persistent Organic Pollutants, Obesity,
and Type 2 Diabetes

Duk-Hee Lee, Miquel Porta, David R. Jacobs Jr., and Laura N. Vandenberg

Persistent organic pollutants (POPs) are lipophilic compounds that travel with lipids and accumulate mainly in
adipose tissue. Recent human evidence links low-dose POPs to an increased risk of type 2 diabetes (T2D). Because
humans are contaminated by POP mixtures and POPs possibly have nonmonotonic dose-response relations with
T2D, critical methodological issues arise in evaluating human findings. This review summarizes epidemiological
results on chlorinated POPs and T2D, and relevant experimental evidence. It also discusses how features of POPs
can affect inferences in humans. The evidence as a whole suggests that, rather than a few individual POPs,
background exposure to POP mixtures—including organochlorine pesticides and polychlorinated biphenyls—
can increase T2D risk in humans. Inconsistent statistical significance for individual POPs may arise due to dis-
tributional differences in POP mixtures among populations. Differences in the observed shape of the dose-
response curves among human studies may reflect an inverted U-shaped association secondary to mitochondrial
dysfunction or endocrine disruption. Finally, we examine the relationship between POPs and obesity. There is
evidence in animal studies that low-dose POP mixtures are obesogenic. However, relationships between POPs
and obesity in humans have been inconsistent. Adipose tissue plays a dual role of promoting T2D and providing
a relatively safe place to store POPs. Large prospective studies with serial measurements of a broad range of
POPs, adiposity, and clinically relevant biomarkers are needed to disentangle the interrelationships among
POPs, obesity, and the development of T2D. Also needed are laboratory experiments that more closely mimic
real-world POP doses, mixtures, and exposure duration in humans. (Endocrine Reviews 35: 557-601, 2014)
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Evidence indicates that obesity can be promoted by chemical ‘obesogens’ that drive adiposity,

. hunger, inflammation and suppress metabolism. Dioctyl sodium sulfosuccinate (DOSS), alipid

- emulsifier and candidate obesogen in vitro, is widely used in processed foods, cosmetics and as

: stool softener medicines commonly used during pregnancy. In vivo testing of DOSS was performed

. in a developmental origins of adult obesity model. Pregnant mice were orally administered vehicle

: control or DOSS at times and doses comparable to stool softener use during human pregnancy. All

. weaned offspring consumed only standard diet. Adult male but not female offspring of DOSS-treated

. dams showed significantly increased body mass, overall and visceral fat masses, and decreased bone

. area.They exhibited significant decreases in plasma adiponectin and increases in leptin, glucose

© intolerance and hyperinsulinemia. Inflammatory IL-6 was elevated, as was adipose Cox2 and Nox4 gene

. expressions, which may be associated with promoter DNA methylation changes. Multiple significant
phospholipid/sterol lipid increases paralleled profiles from long-term high-fat diet induced obesity in
males. Collectively, developmental DOSS exposure leads to increased adult adiposity, inflammation,

: metabolic disorder and dyslipidemia in offspring fed a standard diet, suggesting that pharmaceutical

- and other sources of DOSS taken during human pregnancy might contribute to long-term obesity-
related health concerns in offspring.

Increased adiposity, inflammation,
“metabolic disruption and
_dyslipidemia in adult male offspring
of DOSS treated C57BL/6 dams

Alexis M. Temkin?, Robert R. Bowers?, Candice Z. Ulmer?, Kayla Penta“, John A. Bowden?,
- Jennifer Nyland®, John E. Baatz® & Demetri D. Spyropoulos’?
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There is a
variety of mechanisms

through which
chemicals may harm
human health.
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There is a
variety of mechanisms

NOT JUST
ENDOCRINE DISRUPTION.
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Review Mutation Research 682 (2009)

Mechanisms of non-genotoxic carcinogens and importance

of a weight of evidence approach
Lya G. Hernandez, Harry van Steeg, Mirjam Luijten, Jan van Benthem

Modes of action of some human non-genotoxic carcinogens.

IARC Group  Chemical Receptor-mediated  Cytotoxicity and Endocrine  Mitogen/tumor  Hyper/hypomethylation  Inhibition Immunosuppressor Inflammation  TROS
regenerative hyperplasia  modifier promoter of GJICs

1 TCDD X (AhR) X X X

1 173-Estradiol X (ER) X X

2A ‘Dioxin-like' PCBs X (AhR) X X X

2A ‘Non-dioxin-like’ PCBs X (TR) X X X X

2B DDT X (ER+AR) X X

2B Progesterone X (PR+AR+MCR) X X

2B Progestins X (PR+AR+MCR) X X

2B Medroxyprogesterone acetate X (PR+AR+MCR) X X

2B Hexachlorobenzene X (TR) X

2B Polybrominated biphenyls X (TR) X X X

1 Dimethylarsinic acid X X X X

1 Monosodium methane arsenate X X X X

1 Berryllium X X

1 Gallium aresenide X X X

1 Vanadium pentoxide X X

2A Lead acetate X X

2B 1.4-Dioxane X X

2B Hexachloroethane X X

2B Mirex X X X

2B Pentachlorophenol X X X X

2B Nitrobenzene X X

2B 1,4-Dichlorobenzene X X

2B Catechol X X

2B Nitrilotriacetic acid and its salts X X

2B Phenytoin X X X

2B Lindane X

1 Nickel compounds X X X

2B Chlordane X X X

2B Polybrominated biphenyls X X

2B 6-Propyl-2-thiouracil X X

2B 6-Mehtyl-2-thiouracil X X

1 Cyclosporine X X

2A Perchloroethylene X

2B Butylated hydroxyanisole X X

2B Acetamide X

2B Carbon tetrachloride X X

AhR, Aryl-hydrocarbon receptor; AR-Androgen receptor; ER, estrogen receptor; MCR, mineralcorticoid receptor; PCBs, polychlorinated biphenyls; PR, progesterone receptor; TR, thyroid receptor.
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RNA

Protein

Gene translocation
Histone modifications
DNA methylation
DNA repair

Gene copy number
Transposon activation

Transcription

RNA stability
Alternative RNA splicing
Retrotransposons

Transcription factors

Protein degradation

Pharmaceuticals
Pesticides

PCBs, PAHs, dioxin
Air pollutants
Heavy metals
Hormones
BPA, NP, OP
Nutrition
Parental care

Cancer
_ Diabetes, obesity
Inheritance Infertility
Development Respi .
espiratory diseases
Growth Allerdies. i
Aging ergies, immune response

Neurodegenerative disorders

Stress response

Figure 1. Summary of gene requlatory mechanisms affected by environmental exposures, with disease
implications. Abbreviations: BPA, bisphenol A; NP, 4-nonylphenol; PAHs, polycyclic aromatic hydrocarbons,

PCBs, polychlorinated biphenlys; OP, 4-tert-octylphenol.

Edwards & Myers Environmental Health Perspectives
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Y BIENESTAR SOCIAL v :

INICIO AGENCIA CONSUMO SEGURIDAD ALIMENTARIA NUTRICION LABORATORIOS NOTICIAS Y ACTUALIZACIONES PARA EL CONSUMIDOR

Acceso rapido

Autoridad Europea de Seguridad
Alimentaria (EFSA)

- : ea d‘ :“ gurl ad Allme"tarla )ﬁ Formacién de manipuladores de

=4, ‘\ alimentos

Pr&egemostu sal‘ud ofreciefido garantlas e mfor'matlon
objetiva a los consumldores;y agentes econ*omrcosi‘del sector

agroalm:lentano . A5 J ) Alimentaria (RELSA)

Limites maximos permitidos

Buscador de Empresas y Alimentos
Red de Laboratorios de Seguridad

Interpretaciones normativas



An agency of the European Union

MECHA

EUROPEAN CHEMICALS AGENCY

Inspectors find phthalates in toys and asbestos in second-hand products

ECHA/PR/18/04

In an EU/EEA-wide project of ECHA’s Enforcement Forum, inspectors found hundreds of
consumer products with illegal amounts of restricted chemicals. Every fifth toy inspected
contained high levels of restricted phthalates.

Helsinki, 13 February 2018 - The project report shows a relatively high number of products on the
European market containing chemicals that are restricted under REACH. Inspectors in 27 European
countries checked 1 009 mixtures, 4 599 articles and 17 substances. Overall, out of 5 625 targeted
product checks, 18 % did not comply with the restrictions.



Stockholm Convention ' Synergies

@ &y STOCKHOLM

oxer CONVENTION

Protecting human health and the environment
from persistent organic pollutants

Short-chain chlorinated paraffins (SCCPs)

Technically feasible alternatives are commercially available for all known uses of SCCPs.

PFOS Information submitted



O ALLIANCE TO OUR COMMITMENT

END PLASTIC WASTE

o >
Que grandes multinacionales de todo el SABER MAS $.I 05 BI I I I O n

mundo se pongan de acuerdo para eliminar

plasticos es, desde luego, unainiciativaque  pumenta el rechazo a O\/e r t h e n eXt

hay que aplaudir. En concreto, una los envases plasticos en .

treintena de ellas se han unido en la Europa flve yea I’S
Alliance to End Plastic Waste (AEPW)Y ... e

destinaran mas de 1.500 millones de Un packaging para latas

dolares (unos 1.316,7 millones de euros) en que respeta la vida
los préximos cinco anos para luchar contra marina

este problema, en particular en los

océanos.

Entre esas grandes companias figuran Henkel, Basf, Procter & Gamble,
Braskem, Berry Global o Mitsubishi Chemical Holdings. Aunque
inicialmente no estan otras de las principales corporaciones

como Coca-Cola, Danone, Mondelez, Unilever, Mars Incorporated o
Colgate-Palmolive si es verdad que estas firmas estan comprometidas
con este desafio. Asi, por ejemplo, Coca-Cola o Danone han firmado
recientemente el 'Compromiso global para la nueva economia de
plasticos', una iniciativa de la Fundacién MacArthur.

El presidente de la AEPW y director ejecutivo de Procter & Gamble,
David Taylor, ha hecho un Ilamamiento a todas las empresas, grandes o
pequenas de "todas las regiones y sectores" a unirse a la iniciativa.



Claudia& Juha

ina tradicional y saludable

El blog de

Claudia&Julia

Si te interesa saber mas sobre este tema, primero de todo, vamos a aclarar qué es el teflon y su composicion. El
teflén es una marca comercial que designa un compuesto usado para fabricar el recubrimiento antiadherente
de las sartenes. Este compuesto se divide en dos componentes:

1. Un polimero denominado PTFE (politetrafluoroetileno), que es antiadherente, y
2. una sustancia llamada PFOA (acido perfluorooctanoico), que sirve para adherir este polimero a la sartén.

Esta sustancia (el PFOA), que se usaba en el proceso de fabricacion de las sartenes, se ha relacionado con
cancer y defectos congénitos en los estudios de laboratorio. Por este motivo, ya desde el 2014 ningun
fabricante de sartenes u otros utensilios de cocina medianamente conocido usa el PFOA y su uso se prohibio

por completo en el 2015.

En cambio, el PTFE no es un producto toxico por si mismo, incluso se usa en medicina para prétesis y creacion
de tejidos artificiales. La unica consideracion a tener presente es no calentarlo a mas de 250° ya que se
descompone emitiendo gases toxicos. De ahi nuestra recomendacion de usar las sartenes antiadherentes
siempre para cocciones a baja temperatura y las sartenes de hierro para cocciones a fuego fuerte.



Claudia& Juha

Utensilios para una cocina tradicional y saludable

hola, entiendo que la sartén antiad-
herente de le Creuset... 1) no contie-
ne PFOA, cierto? 2) si tiene PTFE,
cierto? 3) cual es la temperatura que

Asi es! Sobre la temperatura, JESEEES
NO aconsejamos que pase
del 5 0 6 como mucho. Es

recomendais no superar? y 4) a qué
numero del 1 al 9 corresponde esa
temperatura en una placa de induc- L
cién Bosch comprada hace poco?

importante calentarla mas
bajo alin y a medida que esté
caliente, se puede aumentar

hasta 5 0 6 como mucho.
Hola, buenas tardes. RS

vale, gracias.

Gracias ati! JEEEES



GREEN SCIENCE
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Consumers’ Guide to Highly Fluorinated Chemicals

“Stain-resistant, nonstick, waterproof and lethal” is how journalist Callie Lyons

describes a highly fluorinated chemical called C8. This chemical leaked into

the water supply near production facilities in West Virginia and Ohio. Hundreds HOW LONG DOES N I\ STICK AROUND?
of thousands of people were found to have C8 in their bodies and a wide o Compared to other banned chemicals like BPA & DDT,
i i i highly fluorinated chemicals persist in the environment
range of health problems associated with this exposure. oor [ et
tuoinses R ? ===
Chemicals
But such exposure is not just a problem for people living near chemical plants. I fen o Aot il domiak e e b et e Mokt
This affects all of us, because we are exposed to highly fluorinated chemicals s
cancer
like C8 from a variety of consumer products we commonly use, such as obesity Jah cholestorsl
) ) liver malfunction hormonal changes
clothing, carpets, cosmetics, and more. thyroid disruption low birth weight & size
ulcerative colitis
LEARN MORE ABOUT:
Kighly fluorinated chemicals can be found in:
4] — —
© Why are highly fluorinated chemicals harmful? | Hy = ';f P d
:luvm?s mw»;!muu\-& caskane pazet foed aenno
© How are we exposed? S e e
© What can you do? w AVOID  “perfiuor-" “polyfluor-* PTFE" in ingredient lists
CONSIDER the harm before buying products with these chemicals
O Resources
]

In the Media MORE TIPS at GreenSciencePolicy.org/highly-fluorinated-chemicals




Chemical Evaluation report:
Achievements, challenges and

recommendations after a decade of
REACH

® 8 February 2019

Dossier evaluation checks whether the information provided by
Industry in the registration dossiers is compliant with the legal
iInformation required by REACH. ECHA performed Dossier

evaluations on over 2,000 dossiers covering 700 substances.
evaluation revealed that 70% of the dossiers is not compliant with

the legal information requirements of REACH.
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Les accions individuals per protegir-nos de la toxicitat dels #plastics sén
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Sélo un 5,9% de recién nacidos tuvieron >2ug/dL de plomo en sangre!

Table 2
Distribution of cord blood lead levels in the 4 cohorts participating in the INMA project

(ng/dL).

N N>LOQ  %>LOQ AM? SD* GM*® Maximum
(2 pg/dL)  (CD)

Asturias 341 14
Gipuzkoa 527 46

1.12 1.06 1.05 190
1.14 0.50 1.08 5.0

Sabadell 297 7 1.04 0.26 1.02 4.0
Valencia 301 20 1.13 0.61 1.07 7.0
Total 1466 87 .11 067 1.06 190

N: sample size.
LOQ: limit of determination (2 pg/dL).
Cl: confidence intervals.
AM: arithmetic mean.
SD: standard deviation.
GM: geometric mean.
P95: 95th percentile.
2 Non-detected levels were counted with half of LOQ.

Prenatal exposure to lead in Spain: Cord blood levels and associated factors
S. Llop et al. / Science of the Total Environment 2011



Children’s Health Articles

Economic Gains Resulting from the Reduction in Children’s Exposure to Lead
in the United States

Scott D. Grosse,” Thomas D. Matte,” Joel Schwartz,2 and Richard J. Jackson'

"National Center for Environmental Health, Centers for Disease Control and Prevention, Atlanta, Georgia, USA; 2School of Public Health,
Harvard University, Cambridge, Massachusetts, USA

In this study we quantify economic benefits from projected improvements in worker productivity
resulting from the reduction in children’s exposure to lead in the United States since 1976. We cal-
culated the decline in blood lead levels (BLLs) from 1976 to 1999 on the basis of nationally repre-
sentative National Health and Nutrition Examination Survey (NHANES) data collected during
1976 through 1980, 1991 through 1994, and 1999. The decline in mean BLL in 1- to 5-year-old
U.S. children from 1976-1980 to 1991-1994 was 12.3 pg/dL, and the estimated decline from
1976 to 1999 was 15.1 pg/dL. We assumed the change in cognitive ability resulting from declines
in BLLs, on the basis of published meta-analyses, to be between 0.185 and 0.323 IQ points for
each 1 pg/dL blood lead concentration. These calculations imply that, because of falling BLLs,
U.S. preschool-aged children in the late 1990s had IQs that were, on average, 2.2—4.7 points
higher than they would have been if they had the blood lead distribution observed among U.S.
preschool-aged children in the late 1970s. We estimated that each IQ point raises worker produc-
tivity 1.76-2.38%. With discounted lifetime earnings of $723,300 for each 2-year-old in 2000 dol-
lars, the estimated economic benefit for each year’s cohort of 3.8 million 2-year-old children ranges

from $110 billion to $319 billion. Key words: child, cognition disorders/chemically induced/pre-
Environmental Health Perspectives « voLume 110 | NumBER 6 | June 2002
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Nuestra contaminacion interna: ;queé
podemos hacer?

El autor del libro 'Vivir mas y mejor' nos cuenta cémo podemos localizar las
situaciones que mas nos contaminan y como actuar ante ellas, ;qué podemos
hacer?

1. Trabaja con la escuela de tus hijos para mejorar la calidad de lo que comen en ellg; ya sabes que
necesitaras la colaboracion de otras madres y padres, de los maestros, de las empresas implicadas
y de las consejerias de educacion, agricultura y sanidad, por lo menos. Da por sentado que no sera
cosa de un dia para otro. Piensa algo parecido para tu comedor |laboral. Lo mismo en residencias
para gente mayor y otras instalaciones.

2. Cuidado con lo que chupan los niios (ademas de los microbios pueden haber toxicos).

3. No calientes los alimentos en envases de plastico o en |atas porque con el calor muchos
contaminantes migran al alimento. Utiliza mas los recipientes de vidrio. Llevad una taza de
ceramica a la cafeteria laboral para que os pongan el café en ella y no en un vaso de plastico o
similar; si, luego tendras que lavarla ti. Que los comedores laborales, estudiantiles y similares
ofrezcan platos de ceramica para calentar en los microondas la comida que nos traemos de casa.
Dialoga amigablemente con sus responsables y avanzad progresivamente.

4. Tratad de comer menos y de mas calidad. Cuando puedas, compra alimentos ecolégicos con
garantias. Explora los mercados y las tiendas cercanas.



5. No fumes. Evita exponerte al humo de tabaco de segunda mano. Evita en la medida que puedas la
contaminacion del aire.

6. Si en vuestro lugar de trabajo estais expuestos a contaminantes (o a otros factores de riesgo, de
indole biofisica o psicosocial), organizaros y actuad.

7. Pedid informacién y aclaraciones a las empresas y a las instituciones educadamente, con
fundamento y firmeza.

8. Elijamos bien a qué nutricionistas seguimos en las redes; que sean competentes e
independientes. Desarrolla méas tu propio pensamiento critico. No dejes que te fascinen las modas
y los consejos superficiales. Ten personalidad y serenidad, sé ti misma (qué te voy a contar...).
Elige bien qué lees. Inférmate en fuentes con fundamento cientifico y practico y que declaren sus
intereses comerciales. No te obsesiones con la comida o la imagen de tu cuerpo. Procura no ganar
peso y todo eso que ya sabes (si, mas frutas y mas verduras sabrosas, poca carne y de calidad,
mas ejercicio, un minimo de productos ultraprocesados). Aprende a cocinar comida agradable y
saludable. Disfruta de comer bien, lento y en compafiia. Lava la ropa, la fruta y la verdura con
sentido comun.

0. Ventila la casa a menudo. Aspira el polvo (es otra fuente de téxicos, ademés de microbios).
Cuidado con las alfombras y moquetas viejas, su relleno o su revestimiento puede contener
toxicos.

10. Evita en lo posible el uso continuado de champus, desodorantes, jabones, dentifricos y cosméticos
que contengan sustancias como los ftalatos, los parabenos o el triclosan.
11. Prioriza tus gastos y dale valor a lo que de verdad importa.



cs BIENESTAR

L 4

Nuestra contaminacion interna: ;que
podemos hacer?

El autor del libro 'Vivir mas y mejor' nos cuenta como podemos localizar las
situaciones que mas nos contaminan y como actuar ante ellas, ;qué podemos
hacer?

R/(;irquel Porta Serra o o @ e

12. Apoya las politicas publicas y privadas que disminuyen la contaminacién externa e interna en el
trabajo, el campo y la ciudad, en lo que respiramos, bebemos y comemos.

13. Intenia pensar y actuar a medio y largo plazo. Recuerda que muchas enfermedades graves solo
aparecen (0 se previenen) tras estar expuestos a sus factores de riesgo (o no) durante largos
periodos de tiempo: por un dia (de una exposicién nociva), rara vez pasa algo; un dia (de hacer algo
saludable) rara vez sirve de algo; aunque es mejor poco que nada.

14. Recuerda que las soluciones son en parte individuales y en gran medida colectivas. No esias
"sola ante el peligro™ tienes familia, amigos, comparieros de trabajo, vecinos, conciudadanos. Y
también instituciones, empresas. Piensa. Organizate. Vive la vida.
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La definicion de Salud Publica no es unidimensional,
Sino que tiene 5 facetas o dimensiones

1. Es /a salud del conjunto de la sociedad.

2. S0n /as instituciones, empresas y organizaciones que
protegen y fomentan el estado de salud de los distintos
grupos de la sociedad, sanos o enfermos.

3. Son /as politicas publicas y privadas, los servicios,

los programas, los productos y las actuaciones de toda indole
desarrolladas por los poderes publicos, empresas y
organizaciones ciudadanas con la finalidad de: actuar sobre
los procesos y factores que mas influyen en la salud; prevenir
la enfermedad; y proteger y promover la salud de las
personas, tanto en la esfera individual como en la colectiva.
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NUESTRA

MRETIREENE La contaminacién humana por compuestos téxicos persis

y &
tentes es una de las caracteristicas mas definitorias y si
embargo ignoradas de nuestra sociedad. Hoy la exposicié
a estos compuestos —fundamentalmente, plaguicidas y re

siduos industriales— empieza en el vientre materno y s

prolonga durante toda la vida. Las personas nos exponemc
a ellos practicamente sin advertirlo, apenas los podemos el
minar y la acumulacién corporal aumenta paulatinament

cnn la edad | ne conneimientna rientificas v las incertidiine

UCHHIvw auwa, JU:II.D. y 24l ia. Mol FUI 'JI niicia voLo Juil nwiw 'JI <o
senta una sintesis panoramica de los resultados de los me-
jores estudios sobre los niveles que en la poblacién espariola
alcanzan los principales compuestos toxicos persistentes.
Con la salud publica como eje vertebrador, quiere propiciar
la informacion y la reflexiéon sobre los significados, implica-
ciones y soluciones de dicha contaminacion; una reflexion
que debe ser culturalmente imaginativa, moralmente valien-
te, técnicamente innovadora y siempre respetuosa con los
hechos y las incertidumbres que desvela la investigacion
cientifica. Esta obra servira de referencia a todo ciudadano
interesado, y en especial a los profesionales de la salud, el
medio ambiente y las otras ciencias de la vida y la sociedad
(desde la educacion, la alimentacién y la sociologia hasta el
derecho, la quimica y la ingenieria ambientales). Su propési-
to es también ayudar a dinamizar las politicas publicas y pri-
vadas que pueden disminuir la exposicion de las personas
a estos contaminantes y, por tanto, disminuir la carga de
muerte, enfermedad y sufrimiento que actualmente contri-
buyen a causar.
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DDT Exposure in Utero and Breast Cancer

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

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, California, from 1959 to 1967, and theiradult 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 DDT exposure in utero to risk of breast
cancer. Experimental studies are essential to confirm results and discover causal mechanisms. Find-
ings support classification of DDT as an endocrine disruptor, a predictor of breast cancer, and a
marker of high risk. (J Clin Endocrinol Metab 100: 2865-2872, 2015)




DDT and Breast Cancer: Prospective Study of Induction Time
and Susceptibility Windows

Barbara A. Cohn, Piera M. Cirillo, Mary Beth Terry JNCI ] Natl Cancer Inst (2019)

Background: In a previous Child Health and Development Studies report, p, p’-DDT was associated with a fivefold increased
risk of premenopausal (before age 50 years) breast cancer for women first exposed before puberty. Here we extend our
observation to breast cancer diagnosed during early postmenopause (ages 50-54 years) to determine whether age at diagnosis
modifies the interaction of DDT with age at exposure.

Methods: We conducted a second prospective, nested case-control study in the Child Health and Development Studies (153
incident breast cancer cases diagnosed at ages 50-54 years and 432 controls matched to cases on birth year). These were ana-
lyzed separately and pooled with our previous study (129 breast cancer cases diagnosed at ages 3149 years and 129 controls
matched on birth year). Blood samples were obtained during pregnancy (median age, 26 years), 1-3days after delivery from
1959 to 1967 in Oakland, California. Serum was assayed for p, p’-DDT, o, p’-DDT, and p, p’-DDE. Odds ratios (ORs) below are
given for doubling of serum p, p’-DDT. All statistical tests were two-sided.

Results: For early postmenopausal breast cancer, p, p-DDT was associated with risk for all women (ORppr 554 = 1.99, 95% CI =
1.48 to 2.67). This association was accounted for by women first exposed to DDT after infancy (ORppr 50-54 for first exposure after
infancy — 2-83, 95% CI=1.96 t0 4.10 vs ORDDT 50-54 for first exposure during infancy — 0-56: 95% CI=0.26to 1-19; Pinteraction DDT x age at first
exposure = -01). In contrast, for premenopausal breast cancer, p, p’-DDT was associated with risk among women first exposed
during infancy through puberty, but not after (ORpprso for first exposure during infancy = 3-70, 95% CI=1.22 t0 11.26, Pjperaction DDT x
age at first exposure x age at diagnosis — -03)-

Conclusions: p, p’-DDT was associated with breast cancer through age 54 years. Risk depended on timing of first exposure
and diagnosis age, suggesting susceptibility windows and an induction period beginning in early life. DDT appears to be an
endocrine disruptor with responsive breast targets from in utero to menopause.
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Figure 2. p, p’-DDT associated breast cancer by age at first exposure and age at diagnosis. The y-axis corresponds to study birth cohorts. The x-axis corresponds to cal-
endar year. The light grey area indicates years of DDT use showing that all birth cohorts were DDT-exposed but first exposure occurred at different ages. White boxes
show age at first exposure for relevant birth cohorts. The black box corresponds to birth cohorts diagnosed with breast cancer before age 50 years who were first ex-
posed to DDT from in utero to age 13 years. The dark grey area corresponds to birth cohorts diagnosed from ages 50-54 years who were first exposed after infancy.
Findings support that intrauterine and early infant p, p’-DDT exposure increases risk of premenopausal breast cancer, whereas p, p’-DDT exposure after infancy
increases breast cancer risk in the early menopausal years. ORs and 95% Cls were estimated from conditional logistic regression models as described in Table 2.
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Un estudio ejemplar
e inquietante

Este articulo muestra los
resultados de numerosos

sustancias (disruptores
endocrinos) presentes
en la sangre de mujeres

provocados en los fetos.

Aastor: MiQuel Porta Sarma 1)

arece que jlace mucho

y muy lejos: el estudio

empezo en Calfornia entre

1959y 1967. En esos 8 anos
las Investigagoras recogleron sangre
de 20.754 mujeres embarazadas. La
media de edad de las chicas era de
27 anos. Esas muastras de sangre sa
guargaron en congeladores a —20°C.
Desae entonces y hasta 2013 - durante
54 anos, jque se dice prontol - [as Inves-
tigacoras hicleron un seguimiento de las
nifnas y ninos nacidos; el seguimiento
consistio basicamente en avernguar

las principales enfermedades que
s les diagnosticaban a lo largo oo ia
vida. Estas mujeres aieron a uz a unas
9.300 ninas.

Esas nifias nacidas entre 1950 y
1967 hoy tienen entre 50 y 60 anos
aproximadamente. Han tenido pues un
clerto tiempo para cesamollar un cancer
de mama y, en concreto, 118 ya lo han
tenido; todas antes de los 52 anos.

Que algunas exposicionas laborales y

a causar o a prevenir enfermedades
Qque se manifestan décadas despuds
el nacimiento, durante la Infancia y
en la egad aduita; como por ejempio
las diabetes tipo 2, hipertension y

Hace poco, las gadoras
una muestra ga sangre
04 las 118 madres cuyas hijas han tenico
un cancer de mama y ofra muestra de
250 maares (madres “controies”) cuyas
hijas no han tenigo esa enfermedad.
Acto seguido compararon los niveles
de clertas sustancias en la sangre de
unas y otras madres.
£Qué sentido tiene comparar los
niveles o concentraciones de clertas
sustanclas en la sangre de madres
cuyas hijas han desarrollado © no un
cancer de mama? La principal razon s
que numerosos astudics han

ofras enfermedades cardiovasculares,
enfermecades

Las tres sustancias que se anall-
zaren en la sangre de las madares
fueron el p,p"-DDE, qué es el principal
compuesto en el que se degrada el
plaguicida DDT, &l p,p’-DDT, que es
la principal sustancia ge aicho plagul-
clda; y el o,p’-DDT, otra sustancia
conteniaa en el plaguiciga comercial.
Estas sustancias son disruptores endo-
crinos (perturban &l sistema hormonal)
y, entre ofros aetectos, tienen actividad
(mitan y 1 a los

1] Macion, ivestigacke y Galeifion en of bt Hogpial
del Moy de Ivestgricnss Modcs (MM, b Universced
Addcrms de Bvscns y b Unwersa i i Vodte,

, hormonas sexuales, princl-
palmente femeninas, producicas sobre
todo por los ovarios); esa actividad
-a es especiaimente clara en

Tavter: @migucgori,

ol caso del 0,p"-DDT.

A@ - n"31 - primavera 2018

Articulos de fondo

“El estudio demuestra
que el cancer de

mama fue mas
frecuente en las

mujeres cuyas madres

tenian mayores

concentraciones de
DDT cuando estaban
embarazadas de

Ae - n°31 - primavera 2018

ellas.”
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ARTE, SALUD Y SOCIEDAD
COMO SOMBRAS DE NUBES EN EL FONDO DEL LAGO -MIQUEL PORTA

Resumen: Este texto es una invitacion a que personas familiarizadas con las humanidades
o las ciencias sociales caten un estudio excepcional sobre las causas ambientales
intrauterinas del cancer de mama, y valoren sus posibles significados e implicaciones
culturales, psicoldgicas, filosoficas, morales y politicas. Tras madurar mas de 50 anos, el
principal hallazgo del estudio fue que el cancer de mama era unas tres veces mas
frecuente en las mujeres cuyas madres tenian mayores concentraciones corporales del
plaguicida DDT cuando estaban embarazadas de aquellas. El estudio plantea cuestiones
sobre los tempos personales y sociales; limitaciones y posibilidades de las protecciones
individuales y colectivas ante los toxicos; costes humanos (in)visibles de ciertos modelos de
desarrollo; posibilidades de tratar con delicadeza y eficiencia los efectos de los
contaminantes sobre los fetos, asi como cuestiones relativas a nuestra conciencia corporal,
socioambiental y tecnoldgica, creencias y vivencias sobre las causas de las enfermedades,
politicas publicas y justicia transgeneracional, entre otras.
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Biomonitoring exposure assessment to contemporary pesticides
in a school children population of Spain

a,b,c,x

Marta Roca®”, Ana Miralles-Marco®", Joan Ferré“, Rosa Pérez?, Vicent Yusa

The exposure to pesticides amongst school-aged children (6-11 years old) was assessed in this study. One
hundred twenty-five volunteer children were selected from two public schools located in an agricultural
and in an urban area of Valencia Region, Spain. Twenty pesticide metabolites were analyzed in children's
urine as biomarkers of exposure to organophosphate (OP) insecticides, synthetic pyrethroid insecticides,
and herbicides. These data were combined with a survey to evaluate the main predictors of pesticide
exposure in the children's population. A total of 15 metabolites were present in the urine samples with
detection frequencies (DF) ranging from 5% to 86%. The most frequently detected metabolites with
DF > 53%, were 3,5,6-trichloro-2-pyridinol (TCPy, metabolite of chlorpyrifos), diethyl phosphate (DEP,
generic metabolite of OP insecticides), 2-isopropyl-4-methyl-6-hydroxypyrimidine (IMPY, metabolite of
diazinon) and para-nitrophenol (PNP, metabolite of parathion and methyl parathion). The calculated
geometric means ranged from 0.47 to 3.36 pg/g creatinine, with TCPy and IMPY showing the higher
mean concentrations. Statistical significant differences were found between exposure subgroups (Mann-
Whitney test, p < 0.05) for TCPy, DEP, and IMPY. Children living in the agricultural area had significantly
higher concentrations of DEP than those living in the urban area. In contrast, children aged 6-8 years
from the urban area, showed statistically higher IMPY levels than those from agricultural area. Higher
levels of TCPy were also found in children with high consumption of vegetables and higher levels of DEP
in children whose parents did not have university degree studies. The multivariable regression analysis
showed that age, vegetable consumption, and residential use of pesticides were predictors of exposure
for TCPy, and IMPY; whereas location and vegetable consumption were factors associated with DEP
concentrations. Creatinine concentrations were the most important predictors of urinary TCPy and PNP
metabolites.
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The pesticide residues present in the Boyd family’s urine samples while eating a conventional (dark orange)
and organic (light orange) diet.
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The Organic Effect
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Data de publicacio: 4 maig 2015
Want to know what happens in your body when you switch from eating conventional food to organic? Watch this! The study was conducted by
the Swedish Environmental Research Institute IVL, and the full report is available here: https://www.coop.se/organiceffect
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THE TIMES FRIDAY DECEMBER 17 1999
Pesticide |
pollution
is linked
to cancer

The cancer link has been
made by Professor Miguel
Porta and colleagues at the
Municipal Institute of Medi-
cal Research and Autonomous
University in Barcelona. They
have been studving com-
pounds known as organo-
chlorines, including the pesti-
cide DDT. and polychlorinat-
ed biphenyls or PCBs, used his-
torically for insulating and
cooling electrical equipment. °

The Lancet adds that the
findings offer the “first link
between the most common
genetic alteration In pancre-
atic cancer and an environ-
.- mental substance. It1s also the
first time that a mutation of a
Ras gene has been associated
with serum concentrations of
organochlorines in any group
of cancer patients.” Professor
Porta said that the results “'sug-
gest new roles for organochlo-
rines in the development of
cancers in human beings™.




THE LANCET
EARLY REPORT

2125 Serum concentrations of organochlorine compounds and K-ras
mutations in exocrine pancreatic cancer
M Porta and others, for the PANKRAS [l Study Group

Volume 354, Number 9196 . Founded 1823 . Published weekly . Saturday 18/25 December 1999

Several organochlorine compounds can act as carcinogens
and tumour promoters.”™ Some modulate the expression
of oncogenes, including ras genes.”!* DD'I" and some PBCs
have endocrine effects."*!"'* Although presumably weak,
such effects may be enhanced by environmental
biodegradation, the long half-lives of the compounds
(about 10 years for DDE, 30 years or more for some
PCBs), and their concentrations in target tissues (100-fold
to 350-fold higher in adipose tissue than in blood).!*®
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Trace Elements and Pancreatic Cancer Risk

4 ‘_'. . e Anewstudy has
_® _® & found thathigh
. s » :

e @ ¢ Dbodilylevelsofthe
. s -

trace elements nick-
el and selenium may be associat-
ed with reduced risk for pancreat-
ic cancer, and that high levels of
arsenic, cadmium and lead may
increase the risk.

The study, published online
Dec. 19 in the journal Gut, includ-
ed 118 pancreatic cancer patients
and 399 patients with other diag-
noses at several hospitals in
Spain. Researchers analyzed toe-
nail samples with plasma mass
spectrometry, a highly sensitive
technique for detecting trace ele-
ments.

After controlling for age, sex,
smoking, diabetes and other fac-
tors, the scientists found that the

subjects with the highest levels of
arsenic were at twice the risk for
pancreatic cancer, compared with
those with the lowest concentra-
tions. Those with high levels of
cadmium were at three times the
risk for pancreatic cancer, while
those with the highest levels of
lead were at six times the risk.

Those with the highest levels of
nickel and selenium, on the other
hand, were at significantly lower
risk for pancreatic cancer.

Dr. Nuria Malats, an epidemiol-
ogist at the Spanish National Can-
cer Research Center and the sen-
ior author of the new study, said
that it was the first to provide
these kinds of results with trace
elements, and that it did not mean
that people should take dietary
supplements.
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» Additional supplementary
tables are published online only.
To view these files please visit
the journal online (http://dx.doi.
org/10.1136/gutjnl-2011-
301086).
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ORIGINAL ARTICLE

Pancreatic cancer

Pancreatic cancer risk and levels of trace elements

André F S Amaral,' Miquel Porta,”* Debra T Silverman,* Roger L Milne,’
Manolis Kogevinas,®> Nathaniel Rothman,* Kenneth P Cantor,® Brian P Jackson,’
José A Pumarega,®® Tomas Lépez,>® Alfredo Carrato,®? Luisa Guarner,'
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ABSTRACT

Background and Aims Knowledge on the aetiology of
exocrine pancreatic cancer (EPC) is scant. The best
established risk factor for EPC is tobacco smoking.
Among other carcinogens, tobacco contains cadmium,
a metal previously associated with an increased risk of
EPC. This study evaluated the association between
concentrations of trace elements in toenails and EPC risk.
Methods The study included 118 EPC cases and 399
hospital controls from eastern Spain. Levels of 12 trace
elements were determined in toenail samples by
inductively coupled plasma mass spectrometry. OR and
95% Cl, adjusted for potential confounders, were
calculated using logistic regression.

Results Significantly increased risks of EPC were
observed among subjects whose concentrations of
cadmium (OR 3.58, 95% Cl 1.86 to 6.88;
Prend=5>10"%), arsenic (OR 2.02, 95% Cl 1.08 to 3.78;
Puend=0.009) and lead (OR 6.26, 95% Cl 2.71 to 14.47;
Prena=3X107°) were in the highest quartile. High
concentrations of selenium (OR 0.05, 95% CI 0.02 to
0.15; puens=8>10""") and nickel (OR 0.27, 95% Cl 0.12
t0 0.59; pueng=2<10"") were inversely associated with
the risk of EPC.

Conclusion Novel associations are reported of lead,
nickel and selenium toenail concentrations with pancreas
cancer risk. Furthermore, the results confirm previous
associations with cadmium and arsenic. These novel
findings, if replicated in independent studies, would point
to an important role of trace elements in pancreatic
carcinogenesis.

Significance of this study

What is already known about the subject?

» Little is known about the aetiology of pancreatic
cancer.

» Some trace elements, such as arsenic and
cadmium, are carcinogenic for humans and may
enter the organism through different routes.

> A few studies have found a link between
exposure to arsenic and cadmium and pancre-
atic cancer risk.

What are the new findings?

» Individuals with the highest levels of selenium or
nickel in toenails present a lower risk of
pancreatic cancer.

» The study confirms the increased risk of
pancreatic cancer among subjects with the
highest levels of arsenic or cadmium in toenails.

> Besides arsenic and cadmium, high levels of
lead may also be a risk factor for pancreatic
cancer.

How might it impact on clinical practice in the

foreseeable future?

» Selenium intake might be tested in clinical trials
as a chemopreventive intervention in individuals
at high risk of pancreatic cancer. Understanding
the role of trace elements in pancreatic cancer
pathogenesis could lead to preventive measures
or treatments.
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"Todos tenemos
toxicos en nuestro
organismo"

colorantes son aditivos que
ingerimos a diario a través de la comida. Miquel Porta, Catedratica de Salud
Piblica UAB confirma a Jordi Evola que ol 100% de los espaiioles tiene téxicos en
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ENTREVISTA

Miquel Porta: “La supervivencia del cancer
de pancreas es la misma que hace 50 anos”

Charlamos con este doctor, investigador y catedratico de salud publica del Hospital del Mar,
especialista en el cancer de pancreas. Actualmente realiza una investigacion para determinar si
ciertos plaguicidas y otros toxicos ambientales contribuyen a la aparicién de este tipo de tumor.
Sobre esto apunta que “Cada dia, a través de lo que comemos, bebemos y respiramos, ingerimos
en nuestro organismo entre 70 y 200 productos toxicos" y que el cancer de pancreas es “una
enfermedad muy dificil de investigar”.



Sus efectos sobre la salud no son una
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Lo que es toxico tiene que estar

prohibido en el mercado™
Miquel Porta, investigador del IMIM

tes. Ciertos compuestos bromados, en los
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de Seguridad Alimentaria (EFSA) y la OMS
discreparon sobre la naturaleza cancerig
del glifosato, un popular herbicida, sobre cuy
uso la UE tiene que tomar una de

Algunas de las enfermedades al alza en
occidente tienen vinculacién documen-
tada con los ili.\'ru]vtc_zrus- endocrinos. Entre
ellas, enfermedades del sistema reproductor
(como infertilidad, pubertad precoz, ovarios
poliquisticos, malformaciones de los genita-
les, endometriosis..), cinceres (ovario, mama,
testiculos tiroides, prostata), neurologicas
(hiperactiv , déficit de conducta), metabo-
licas (diabetes, obesidad), del sistema inmune
(fibromialgia, fatiga cr¢ ).

“Aunque los disruptores fueran respon-

20

sables de tan solo un 3% o un 5% de esas

enfermedades, el coste seria en todo caso

descomunal. ;Solo una fecundacién in vitro

vale 8.000 euros!”, observa Nicolis Olea,»
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Algunos disruptores se acumulan en la grasa del organismo donde permanece

durante meses o anos, hasta que esas grasas se movilizan y las hormonas
impostoras se liberan a la sangre. Esto sucede, por ejemplo, al adelgazar o durante
el embarazo y la lactancia. Se han detectado estas sustancias en la leche materna, el
liquido amniético y el cordon umbilical. Otros disruptores se eliminan a través de la
orina en cuestion de horas o dias. “Cuando analizas la orina de una poblacion,
encuentras este tipo de moléculas en el 98% de los ciudadanos. ¢Por qué, si se
excretan? Porque estamos expuestos a diario”, explica Porta, médico pionero en
biomonitorizacion en Espana. “En la orina, el tejido graso y la sangre, es habitual
encontrar alrededor de 200 toxicos en un cindadano comun”, indica.

66 Es habitual encontrar alrededor de
200 toxicos en un ciudadano comun

“Hay enfermedades metabdlicas que en
parte se deben a algunos de estos compuestos. Por ejemplo, los PCBs contribuyen
con claridad a la epidemia de diabetes en humanos”, afirma. Los estudios en
animales han demostrado que los disruptores endocrinos pueden alterar el aparato
reproductor, favorecer canceres dependientes de hormonas o interferir en el
desarrollo cognitivo y del sistema nervioso.



Baja la ‘contaminacion interior’

Por primera vez disminuyen los niveles en sangre de los compuestos toxicos

i 4

Disminuir la conta-
minacion humana por compues-

nes altas.
Las componentes del sistema

ciudas
e CT)

Los toxicos
ingeridos provocan
la aparicion
de cénceres

Solo al medirlos

todos juntos
se obtiene una idea

real de su extension

econémico global causantes de

tos que no son toxicos metafori- :
camente, sino literalmente, exi- :
ge que promovamos otros siste- ;
mas de economia, cultura y so- :
ciedad. Debemos promover poli- :
ticas publicasy privadas mas hu- :
manas, saludables y socialmente :
eficientes —otras politicas sobre -
ganaderia y agricultura, consu- .
mo y seguridad alimentaria, con- :
diciones laborales, energia, me- :

persistentes @ Aun asi solo el 4% de la poblacion tiene cantidades reducidas

dos: el 3a%dela pol{ tiene

Las razones de la disminu-
cion no estan claras. Lo mas ve-
rosimil es que se deba primor-
dialmente a las politicas de con-
trol de los CTP en alimentos de-
sarrolladas durante décadas por
las autoridades y empresas que
operan en la ciudad.



Baja la ‘contaminacion interior’

Por primera vez disminuyen los niveles en sangre de los compuestos toxicos
persistentes @ Aun asi solo el 4% de la poblacion tiene cantidades reducidas
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Disminuir la conta-
minacion humana por compues-

tos que no son toxicos metafori- :
camente, sino literalmente, exi- :
ge que promovamos otros siste- ;
mas de economia, cultura y so- :
ciedad. Debemos promover poli- :
ticas publicasy privadas mas hu- :
manas, saludables y socialmente :
eficientes —otras politicas sobre -
ganaderia y agricultura, consu-
mo y seguridad alimentaria, con- :
diciones laborales, energia, me- :

dio ambiente y salud publica—.

as.
Las componentes del sistema

Los toxicos
ingeridos provocan
la aparicion
de cénceres

Solo al medirlos
todos juntos

se obtiene una idea
real de su extension

econdmico global causantes de

Es tiempo de que las organiza-
ciones ciudadanas hagan aumen-
tar el cumplimiento de las nor-
mas juridicas autonomicas, esta-
tales e internacionales —como la
Ley General de Salud Publicay el
Convenio de Estocolmo— que es-
tablecen que los Gobiernos (cen-
tral, autonomicos y municipales)
deben vigilar y controlar la conta-
minacion interna por compues-
tos ambientales. Seria toda una
senal de que ya funcionan los nue-
vos valores, conocimientos y poli-
ticas que necesitamos para salir
auténticamente de la crisis, por
tantos motivos en verdad toxica.
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Las autoridades sanitarias de Es-
tados Unidos han ampliado 1a lis-
ta de las sustancias de uso cotidia-
no que preocupan por su efecto
contaminante sobre la poblacién
para incorporar 75 nuevos cle-
mentos. De esta forma ya son cer-
ca de 300 los compuestos quimi-
cos bajo vigilancia por encontrar-
se presentes en los cuerpos de los
ciudadanos procedentes de enva-
ses de productos alimenticios o
mobiliario de oficina.

Todavia no existe un posicio-
namiento claro sobre los efectos
nocives de algunos compuestos
quimicos de los que ya forman
parte de la vida cotidiana, como
¢l bisfenol-A, que se encuentra en
muchos plisticos, o los retardan-
tes de la llama que utilizan mu-
chos tejidos. Son dos de los 75
compuestos redién inc do

cos de uso comiin, uso

alimentario, porque los hace mis
resistentes. Por ¢jemplo, forma
parte del recubrimiento interior
dealgunas latas y de papeles para
guardar alimentos. También se
encuentra en cartuchos de impre-
soras, gafas ¢ incluso en algunos
biberones y chupetes.

En Canadi y en California hay
un intenso debate para prohibir
el uso del BPA, va que algunos
estudios apuntan a que ejerce
efectos nocivos. En ratas y rato-

nes se ha que inter-
fiere en el ciclo hormonal natu-
ral, incluso con niveles muy bajos
de exposicion. El BPA puede ac-
tuar como disruptor endocrino,
perturbar hormonas del desarro-
llo, estimular la pubertad precoz,
afectar a la fertilidad, aumentar
el namero de adipocitos (células
de grasa), inducir alteraciones
precancerosas en las células ¢ in-
cluso favorecer la aparicion de
problemas de conducta. En ¢l res-
to de EE UU también sc ha debati-

Menos humo

El informe del Centro del
Control de Enfermedades es-
tadounidense (CDC) incluye
mejoras en la exposicion a
contaminantes que ya son
vicjos idos. Destaca la

al informe nacional sobre exposi-
cién humana a productos quimi-
cos, que desde 1999 lleva realizan-
do el Centro para el Control de
Enfermedades (CDC) y cumple su
cuarta edicién. Empezo con 212
productos quimicos. Ahora ya se
analizan casi 300

Para realizar d estudio schan
recogidomuestras de orina y san-
gre de més de 2500 estadouni-
denses repartidos por todo el
pais, de diferentessexosy edades.
Elobjetivoes determinar qué pro-
ductos quimicos logran penetrar
en el cuerpo de los

cotinina, el metabolito que
se forma en la sangre por la
exposicién a la nicotina del
tabaco. En no fumadores, la
presencia de este metabolito
ha descendido un 70% en los
tdlktimos 15 afios, lo que se re-
laciona con las politicas en
ese pais para restringir el
consumo piblico de tabaco.
“Este tipo de estudios sirven
para monitorizar ¢l éxito de
las politicas de salud pablica,
como la ley del tabaco”, afir-
ma Miquel Porta, del Institu-
to ici de I i

y
en qué niveles. El informe desta-
ca el bisfenol-A o BPA, ya que se
encuentra en la orina del 90% de
la poblacién. Este productose uti-
liza como componente de plasti-

cién Médica de Barcelona
(IMIM).

Precisamente la nueva ley
de salud publica que prepara

¢l Ministerio de Sanidad in-
cluye la necesidad de monito-
rizar la eficacia de las medi-
das conestudios como el esta-
dounidense.

Otro metal téxico relacio-
nado con el tabaco ¢s ¢l cad-
mio. Un 5% de los mayores de
20 afios presentan niveles en
sangre superiores a un mi-
crogramo, cantidad a partir
de la cual se considera que
este metal pesado puede oca-
sionar problemas renales y
de densidad dsca. Ser fuma-
dor es uno de los principales
motivos para acumular nive-
les tan altos, El informe esta-
dounidense destaca el au-
mento de la presencia de
otro subproducto, las acrila-
midas, que se forman al coci-
nar a altas temperaturas (a
mis de 120%) alimentos como
patatas fritas, y también con
¢l consumo de tabaco.

do sobre la prohibicion de es
compuesto. En Europa “atin

considera que no hay suficient
conocimientos sobre sus efect
téxicos”, afirma Miguel Porta, ¢
tedrdtico de Medicina Preventi
v Salud Piblica de la Auténon
de Barcelona y autor del Gnii
estudio de este tipo realizado «
Espafia, en Catalufia, inspira
en ¢l modelo nortcamericano,

Elinforme también revelaqu
por las venas de casi todos los ¢
tadounidenses corre otro gruj
de quimicos presentes en la m
yoria de hogares: los retardant
delallama. Se utilizan en produ
tos potencialmente inflamabl
como tapicerias de sofds o colch
nes, tejidos para cortinas, en
salpicadero de algunos coches
en la carcasa de ordenadores,
BDE-47 es ¢ retardante con m
yor presencia en las muestras r
cogidas. Se acumula en el tejic
graso de los seres humanos y
sospecha que actban como d
ruptores endocrinos.

Elinforme también ha analiza
do por primera vez la presenc
en sangre de mercurio, centrd
dose en bebés y en mujeres «
edad reproductiva, entre 16 y ¢
afios. En la mayoria, el mercur
se encuentra presente, aungt
en niveles diversos.

Otro metal, un téxico que
puede considerar como un vie
conocido, el plomo, trae buen:
noticias porque sus niveles he
bajado. Segin los datos recogid/
entre 1976 v 1980, ¢l 88% de b
nifios estadounidenses entre ur
¥ cinco afios presentaban nivel
inaceptables de plomo en sangt
mis de 10 microgramos por de
litro de sangre. Actualmente,

» Retardantes de la llama,
Se encuentran en mas del
60% de las muestras de
sangre. Se utilizan como
antiinflamables en tapicerfas,
cortinas y ordenadores. En
animales, tienen efectos
nocivos sobre las tiroides, el

la sangre de un 5% de la
poblacién. Esti en la
naturaleza; se utiliza en
baterfas, pigmentos, plasticos

El bisfenol-A forma parte de envases de plastico, latas, asi como de algunos juguetes y biberones. / AGe

EE UU amplia la lista de sustancias
contaminantes de uso cotidiano

300 componentes toxicos se acumulan en la sangre humana, segin el CDC

Existe un gradiente
social en la
exposicion: los
pobres lo estan mas

El bisfenol, un
aditivo del plastico,
esta ya en el 90%
de la poblacion

Las fuentes

» Bisfenol-A (BPA). Se
encuentra en la orina del
90% de los estadounidenses.
Forma parte de envases de
plastico, latas, algunos
juguetes y biberones.

» Retardantes de la llama.
Se encuentran en mas del
60% de las muestras de
sangre. Se utilizan como
antiinflamables en tapicerias,
cortinas y ordenadores. En
animales, tienen efectos
nocivos sobre las tiroides, el
higado y el cerebro.

» Cadmio. Se encuentra en
la sangre de un 5% de la
poblacién. Esta en la
naturaleza; se utiliza en
baterias, pigmentos, plasticos
y aparece en el tabaco.

» Acrilamidas. Se forman
con la coccién de
carbohidratos y por la
combustion del tabaco. En
altas dosis son cancerigenas
en animales, causan
irritacién, problemas
reproductivos y nerviosos.
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D lU( |‘ El proximo jueves, se discute en el Parlamento Europeo la miciativa REACH que propone someter las

sustancias quimicas a un proceso de evaluacion sistemdtica para conocer posibles efectos sobre la salud y poder prevenirlos.
Grupos de cientificos se movilizan en apoyo a esta medida que la industria quimica rechaza al alegar elevados costes economicos.

Toxicos en el supermercado

Sustancias que alteran los genes

os cientificos

apenas conocen

las causas de una
gran parte de las
enfermedades mas
frecuentes, como el
cancer, el Parkinson, el
Alzheimer o la
diabetes. Pero de una
cosa estan seguros: “Los
agentes quimicos
ambientales juegan un
papel causal importante
en estas enfermedades”,
afirma Miquel Porta,
catedratico de Salud
Publica de la

Universidad Auténoma
de Barcelona y ex
presidente de la
Asociacion Cientificos
por el Medio Ambiente.
Se sabe, por ejemplo,
que determinados
agentes quimicos
ambientales afectan a la
expresion de los genes.
Porta explica que “un
gen clave para prevenir
el desarrollo de tumores
(el P53) deja de
funcionar cuando actiian
determinados toxicos,
mientras que otros genes

que intervienen en el
desarrollo de tumores,
como el oncogen K-ras,
se activan por la
influencia de metales
pesados y compuestos
organoclorados™.

Porta lamenta
“el desprecio”
que legisladores
y autoridades muestran
hacia la enorme
cantidad de
conocimiento que se
acumula sobre el efecto
de los agentes quimicos
en la salud humana. “EIl

equilibrio de los sistemas
fisiologicos se rompe
muchas veces por
sustancias quimicas que
afectan a millones de
personas y son
responsables de una
parte importante de la
carga de enfermedad
que soportamos”,
afirma. “Entiendo que
hay que tomar riesgos,
pero éstos han de estar
basados en una
informacion rigurosa.
Lo que no podemos
tolerar es la ignorancia y
la falsa dicotomia ‘o el
toxico o el empleo’,
porque es un chantaje
inaceptable™.



Transgenerational inheritance of
environmental obesogens

Miquel Porta," Duk-Hee Lee,” Elisa Puigdomenech'

» second, heritable environmentally
induced epigenetic modifications are
a plausible link between non-muta-
genic environmental exposures early
in development and reversible trans-
generational alterations in gene
expression that lead to adult disease
phenotypes," *

Occup Environ Med March 2009



Transgenerational inheritance of

environmental
Miquel Porta," Duk-Hee

third, the vast majority of humans
acquire persistent organic pollutants
(POPs) from their mothers during preg-
nancy and lactation, and subsequently
from fatty foods, following culturally-
inherited familial dietary patterns,"

» second, heritable environmentally |3 vigilancia de la SP

induced epi%enetic modifications are debe incluir efectos

a plausible

ink between non-muta-
genic environmental exposures early
in development and reversible trans-

complejos
y a largo plazo.

generational alterations in gene
expression that lead to adult disease

14 15

phenotypes,

Occup Environ Med March 2009
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Los viajeros ocultos de la obesidad

Las dietas ricas en grasas contienen contaminantes ambientales que contribuyen a causar diabetes

Los alimentos ricos en
grasas animales tienen
las concentraciones mas
altas de organoclorados

Algunos contaminantes
que tomamos disueltos
en grasas favorecen la

tendencia a la obesidad

B

A JAVIER PASTOR
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SALUD

Los viajeros ocultos de la obesidad

Las dietas ricas en grasas contienen contaminantes ambientales que contribuyen a causar diabetes

;Que precio es aceptable pagar?

n Espana sufre

diabetes mellitus

de tipo 2 o del
adulto entre el 4.8% y
el 18.7% de la
poblacion, segun las
zonas. La diabetes de
tipo 1, mas grave, la
padece entre el 0,1% y

el 0.2% de la poblacion.

Las causas de la
diabetes son de tres
tipos: desconocidas,
conocidas pero no
modificables (por
ejemplo, la edad) v
conocidas y
modificables (por
ejemplo, la obesidad).
Las medidas para
disminuir el riesgo de
diabetes son tanto
individuales como

sociales. Entre las
causas conocidas pero
menos reconocidas de
la diabetes estan
algunos toxicos
ambientales como los
PCB, las dioxinas, el
hexaclorobenceno y el
arsénico. Asi lo indican
multiples estudios
cientificos, aunque no
todos los investigadores
estan de acuerdo en
esta relacion causal.
Este tipo de
discrepancias son
habituales en ciencia,
pues a menudo las
€osds no estan
“absolutamente
demostradas™. Ademas.
nadie ha podido
calcular todavia qué

proporcion de diabetes
se debe a toxicos
ambientales como los
PCB. De aqui surgen
dos preguntas dificiles.
Primera: ;para atajar el
problema con decision
cuanta certeza
queremos tener sobre la
relacion causal entre los
contaminantes y las
enfermedades? A
menudo los
conocimientos son
abundantes, y en
cambio apenas les
prestamos atencion.
Segunda: ;que
proporcion de diabetes
inducida por
contaminantes
ambientales nos parece
aceptable? ;EI 7%, el

[7%. el 27%...7 O lo
que es lo mismo: jqué
cambios estamos
dispuestos a hacer en
nuestro modo de vida
(impuestos, transportes
que utilizamos, precios
de los alimentos...) para
reducir nuestra
exposicion a los
contaminantes
ambientales y prevenir
asi una buena parte del
sufrimiento que causan
enfermedades como la
diabetes?

Ningtn investigador
u organizacion cientifica
pueden responder por si
solo a preguntas como
¢sas. Por eso. muchos
reclamamos mas
espacios para debatir
con calma las causas e
implicaciones
socioculturales de estos
problemas.
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Alerta sobre la presencia
de toxicos en el cuerpo

»Mds del 85% de la poblacion tiene DDT  »Salut impulsa uno de los estudios mds
y contaminantes persistentes en la sangre  exhaustivos hechos hasta ahora rewewcns 20 v21

2 ~
' = L 20| proyecto abarca
32 municipios y preve

dos aerogeneradores
gigantes en cada uno

Menos molinos pero de gran
dimension: hasta 120 metros
de altra. es la ne

- a

B » ; o N diala luz, un total de 32 muni-
Un dia mas de calor. El calor volvié a condicionar ayer la vida cotidiana. A la espera de que mafiana se modere, cada cipios acogerfan dos molinos
uno se las arreglé como pudo, como se ve en la foto tomada en la plaza Catalunya de Barcelona. TENDENCIAS 23 cada uno. VIVIR 14 3

E Kanda har ‘ZO na BBVA te regala 5 cromos %) LicaBBVA Operaciones

5 9 + 1 crack del Barca d especulativas

i ] cada sabado y domingo .

3 cero eiec tora gratis con La Vanguardia. hinchan los

i ® Viaje a la ciudad de los talibanes, que vive Ya]()re§ . e
ajena a las elecciones afganas de mafiana lnm0b1] 1arios

A diferencia de Kabul, en Kan-  lo tienen prohibido conducir: ni
dahar apenas hay propaganda siquiera pueden sentarse al la-
electoral. En la segunda ciudad  do del conductor, aunque sea el
de Afganistin, las mujeresnosé- marido. INTERNACIONAL3 Y 4

)
PLACID GARCIA-PLANAS é Kandahar Enviado especial

® Las promotoras se
disparan enlos
parquets enuna
semana sin motivo
aparente ECONOmIA 43




La huella en el cuerpo humano de compuestos quimicos téxicos ya en desuso

Los contaminantes con mayor presencia en la sangre de los catalanes

Los contaminantes con mayor presencia en la san gre de los catalanes

“Debemos combatir

FUENTE: Departament de Saut de la Generaitat de Catabumya

Usado como aislante BHCH. o
Sepuhtvn suuso Pmdunndedquda(wn del DOT r‘«lma Prohibida su comercializacion Piaiu»odi ya prohibido Plaguicida ya prohibido transportadores de
oxigeno en la sangre
Mayor ‘Aumento del PCB con la edad... ...'dhdmhmmpﬂd 4 * ”
Porcetare de poblacen afecada Mojeres mm ombres ng/gdesange  nelg de sange B 1S3 i OS a entes tOXlCOS
ox 20 40 60 80 100 0 100 200 300 400 18/29 30/a4  as/4s  60/74 Ilﬂﬂlll I OBESIDAD
oot 88% 0OT ng/g de sangre P(B 153
180 g 2
DDE 100% [ B — Hombres FB PGB Miquel Porta, investigador del IMIM
PCB 118 87% PB11S 1%
Pea 138 8% POB138 gy e ©
PeB 153 99% PCB153 g %0 Mujeres
PCB 120 100% PCB 180 s 60 ’
BHCB 98% Lo 30
HCH 97% HOH o =

ANTONIO CERRILLO
Barcelona

UeStro cuerpo
es un depésito
de los contami-
nantes quimi-
cos que se ha-
llan en el medio

ambiente. Asi se demuestra en

un estudio sobre la distribucié
de los compuestos orginic
sistentes en la sangre encargado
por el Departament de Saluty re-
cién elaborado por el Institut Mu-
nicipal d’Investigacions Médi-
ques (IMIM), Ocho de los 19 com-
puestos téxicos persistentes que
hansido estudiados fueron detec-
tados en mds del 85% de la pobla-
Aa YT

s rutulervas o i

Mas del 85% de la poblacién tiene
el insecticida DDT Yy toxicos persistente

CUERPO

Deposito de
contaminantes

Mas del 85% de la poblacion tiene
elinsecticida DDT y toxicos persistentes

CUERPO :

Deposito de
contaminantes

“En un 62% de la poblacién de-
tummm m:bd- 10 substancias”,

dos en sangre son el DDE, K

HJ\ un pe-;lenu;mumm pnr
la

ar
to”, dice Porta. Asi, la persona
con mds DDE tiene 9.036 ng/gen

117 ng/g: es decir, una tiene
7.700 veces més que la otra. Es-
tas mismas desigualdades socia-
les se ven también en otros pai-

ALTA INCIDENCIA
Ninguin catalin
estd libre de alguno
de los 19 compuestos ae pambras: ~10a0s tenemos el

analizados problema, pero s6lo algunos tene-
) mos el programa”, dice, en refe-

ALTA INCIDENCIA

Saugic ws ucnen ws
obesos y los mayores

Ningun catalin

esta libre de alguno
de los 19 compuestos

analizados

ae prooi
de los nifios hasta el asma, la  Porta, en el Institut
diabetes y diversos cinceres

gre. Glébulos rojos
transportadores de
oxigeno en la sangre

s ge aprenaizaje

IR ROWRALTA

ta hasta el industrial, desde el
responsable del medio ambien-
te hasta el vendedor de un su-
permercado; pera sobre todo la
industria alimentaria y la indus-
tria ganadera. Pero también de-
berfa preocupar al ciudadano.
requiere mds conciencia-
cién, mis coherencia en la pric-

INSECTICIDAS

“Se deben hacer mas
controles por parte
de las empresas y de
los agricultores”

EFECTOS A LARGO PLAZO
“Aunque la dosis sea
pequeiia, el riesgo es
alto: todo el mundo
estd expuesto”

tica y mis celeridad en los cam-
bios. Debemos organizarnos y
vivir de otro modo.
iPor qué?

Porque la contaminacién inter-
na es real. Y porque debemos
is coherentes en nuestras
formas de vivir. Debemos orga-
nizarnos mucho mejor para
apayar politicas piiblicas y pri-

vadas mds activas contra los
agentes quimicos ambientales.

Pero los productos quimi-
«cos dan mucho rendimiento...
Sin duda, no seamos hipéeri-
tas. No demonicemos la quimi-
ca sintética. Pero a menudo
hay alternativas mejores, pro-
ductos ttiles que no son tan
toxicos. Podemos vivir muy
bien y disminuir el coste social
que ahora suponen los produc-

que
de otro modo.
Estos compuestos analiza-

guimos usando insecticidas.

Pero se usan otros. Ahora usa-
Mos Otros menos persistentes y
menos peligrosos. Pero es algo
que debe aclarado. Yo
les preguntaria a los empresa-
rios del sector de los piensos y
a las responsables de las gran-
des cadenas de distribucién de
alimentos cémo impiden que
los piensos que comen estos
animales tengan estos toxicos
Creo que este informe da mu-
chos argumentos a la gente que
quiere mejorar las cosas y que
quieren un mejor control de las
sunalla-
mada de atencién porque
tin adoptando_solucion:
forma demasiado lenta.e
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SALUD

Cerco a las sustanc

1as t

oxicas persistentes

El Gobierno prepara un plan nacional para aplicar las disposiciones del Convenio de Estocolmo

to en gran medida gracia
razgo de la ministra Cristina N
bona y los funcionarios del Minis-
terio ‘de Medio Ambiente. que
han logrado elaborarlo con I

ticipacion de algunas comunid
des auténomas y de diversas org
nizaciones sociales, ambientales y
cientificas (www.mma.es). A pe-
sar de algunas contradicciones. el

plan es exigente con todos,

Que los contaminantes persis-
tentes desaparezean de nuestras
vidas es un reto tanto o 1 bul-
loso que controlar el cambio <li-
mitico. como pretende el Protoco-
lo de Kioto, y nos afecta muy di-
rectamente. En va ntidos in-
cluso los tenemos mas cerca: los
contaminantes persistentes se en-

en muchos alimentos
que ingeri liario, circulan
POr nuesira sangre y se
nan en nUestro organismo.

Llegan hasta nuestro organis-
dosis generalmente bajas,
fundamentalmente a través de
las partes mis grasas de los ali-
mentos. Es relativamente frecuen-
te que la leche y la mantequill
los huevos. el pescado y la carne
contengan residuos de CTP. E
problema atafie también a la gra-
sa animal que se reutiliza para
producir un sinfin de productos
para consumo humano y animal
Mas del 9004 de las dioxinas en-
tran en ¢l cuerpo humano a tra-

El convenio exige
que administraciones
y empresas den
informacion veraz

vés de los alimentos. Por tanto.
estamos también ante una impor-
tante cuestion de seguridad ali-
mentaria.

Los CTP se conocen asimismo
como contaminantes orgdnicos
persistentes (COP o paps, segin
sus siglas en inglés). Son enorme-
mente resistentes a la ¢
cion: sus tiempos de vida media
superan a menudo los 10y los 30
aios. El tiempo de vida media no
esel tiempo que como media t
du en desaparecer una sustanci
sino el tiempo que su concentra-
cion tarda en pasar a la mitad,
una vez que la exposicion a el
cesa. . si ahora dejisemos de
estar expuestos a contaminantes
como el he; lorobenceno, el lin-
dano. ¢l DDT. los policlorobifeni-
los (PCB) y las dioxinas. nuestras
concentraciones de estas sustan-
cias corporales serian la mitad de
las actuales hacia 2017 o 2037
Caleule el lector la edad que ten-
dra entonces. si le apetece. Si es
usted mujer ¥ mientras tanto tie-
ne un hijo. seguro que ¢l heredari
una parte de sus CTP

Pero de momento nuestra ex-
posicion a esos i

Cultivos bajo pldstico en la provincia de Almeria. / FRANGISCO B0NILLA

continiia cada dia. Son hechoscu-  cambio clim
os apenas
evaluado, en parte porque las hu-
manidades y las ciencias socia
casi no se han enterado; pero el
plan nacional puede ayudar
onalidades
opia ase

yos_significa

grar esas diversas ra
El caso es que si la
quible del Convenio d

mo —la eliminacion de los conta-

minantes persistentes
pliese mai:

ria has
generaciones.
nos del si
que lidiar ¢

se
pacion  toxicos persisientes e
nimales (llamémoslo  quimic:

la impreg
corporal por CTP no desaparee

dentro de dos o tres  piensos).
S los ciug Au

lo XXI hemos 1
n procesos quinicos
cuyos efectos traspasan literal  de comuni

hemos  nucl

ten

m-  pers

men los

que g

ico o la tecnolog

rios de los 12 contaminan-
es que se propone eliminar el
Convenio de Estocolmo entraron
inte-  de forma generalizad
na alimentaria hace mas de 50
afios. Expulsarlos de ella es tare:
tocol- @ la que el PNA quiere ayudar
Quizd lo mas preocupante sea ki

eralmente no ten-
nido  gan gusto ni olor, aunque sean
tan invisibles en algunos medios
ion. aunque se en-

en la cade

ayu

sién

contami
lo que co-  croni

cas y

mente —por razones f

iones. Prc

economicas— varias gene-  ba
cesos parecidos, en
este sentido, a los que plantea el

cuents
b

en co
s en el imaginario colectivo,
los contaminantes toxicos persis-
tentes constituyen un riesgo real

nes tan

Un proceso planetario y local

| contaminacion
por compuestos
persistentes es un
pro

multidimensional a I
vez planetario y
El

al.
fano puede
nizarse p.
cosas ltiles y la
Administracion local,
también. Pero ;y lo
global? A finales de la
década de 1990,
nismos de Naciones
Unidas dieron nuevos
pasos para controlar los
toxicos, tanto
planetariamente como
incentivando politicas

ionales y locales.
El esfuerzo mas
ambicioso politica,
econdmica y
culturalmente es el
Convenio de
Estocolmo: su objetivo
es proteger la s.
humana y el medio
ambiente frente a los
contaminantes 1oxicos
persistentes,
eliminandolos o.
cuando esto no sea
posible. reduciendo su
presencia
(www.pops.nt)

La reunion
diplomitica para la

ud

este convenio
gar en mayo de
2001 en Estocolmo
(véase EL PAIS de 15
de enero de 2002). Hoy
lo han firmado 136
paises, entre ellos,
Espaiia y toda la Unién
Europea. El propio
convenio exige
presentar un plan de
cion al pais que lo
firma. El convenio
entré en vigor el 17 de
mayo de 2004 v su texto
recuerda que pais
somos todos: desde el
Gobierno central, los de
las comunidades

mente

ambios en la expresion g
nica, promocion de ¢
betes 0 algunas de
des mal llamadas degener
(Parkinson, Alzheimer)
Hay bastantes incognitas so-
bre lo que A
do. En los pacientes con cincer
de pancreas. por ejemplo, se obser-

para la salud humana y el medio
ambiente. Con productos alta-
tdxicos esta
nuestra calidad de vids
yen a causar efectos como inferti-
lidad y malformaciones congéni-
tas, trastornos del aprendizaje, hi-
potiroidismo y otras enfermed
des endocrinas,  inmunodepr
alergias y sus trastornos
antes  asociados, sindrom

n mermando
contribu-

de fatig
y de hipersensibilid
alteraciones epigenéti-

neeres, dia
s enfermeds
tivas

ocurrido en el f

auténomas y los
ayuntamientos. hasta
las organizaciones
ciudadanas. El conver
incluye mecanismos
para detectar
incumplimientos y para
prohibir nuevas
sustancias pe

Tratados
internacionales como el
de Estocolmo son

grosas.

formas de const

ir
democracia en el siglo
XXI y se postulan
como herramientas
globales y locales para
que la ciudadania ejerza
su derecho a la
informacidn, a la salud
priblica y a unos
alimentos no
contaminados.

te la wilidad de esos estudios.

A pesar de las multiples incerti-
dumbres cientificas y lagunas so-
bre sus mecanismos de aceion,
muchos médicos valoramos los
conocimientos disponibles asi: los
contaminantes 1oxicos persisten-
tes contribuyen a causar una
te significativa de la carga de en-
fermedad que nuestras socies
des sufren. Aqui actiian precis:
mente cuatro de los objetivos mi
ambiciosos del pl
e va a aprobar: diag
rigor ¢ grado de contaminacion
dela poblacion general y sus fues
tes, generar conocimiento sobre
los CTP que sea cientificamente
vilido y socialmente atil. abrir
vias de informacién y participe
cion ciudadana, y potenci
politicas publicas ¥ privadas que
m nos protejan de los toxi

El plan nacional subraya que
para ello son esenciales politicas
transversales (la cooperacion en-
tre Agricultura ¥ Sanidad. por
ejemplo). Como dice la ONU, es
necesario poner “salud y medio
ambiente en todas las politicas”
La informacion que el Convenio
de Estocolmo exige recoger y las
medidas que propone aplicar es
previsible que encuentren resisten-
cias como la que encuentra el F
lo de Kioto. Asi ha ocurrido
v ocurre en muchos procesas que
afectan a las formas de produc-

Varios de los 12 toxicos
que se tratan de eliminar
entraron en la cadena
alimentaria hace 50 anos

¢ion o de organizacion social
regulacion del uso del coche, del
tabaco o del amianto, la preven-
cion de la siniestralidad laboral,
la promocion de la calidad del ai-
re, ka lucha contra la degradacion
urbanistica... Son asuntos, todos
ellos. con los que muchos ciudadk
nos suelen medir si una adminis-
tracion es realmente progresista.
Y son cuestiones que exigen un
planteamiento transversal, tanto
por parte de la Administracion
central como de la autondm
cosa que no siempre ocurre. La
aplicacion del convenio deberd ir
pedir algunas situaciones p:
jicas y hasta fraudulent
Ta se producen; por e

add-

cos cosechas de productos ag
las en los que se han utiliza
pesticidas prohibidos, atent
al mismo tiempo contra la
piiblica y el medio ambiente.

Miquel Porta e
tuto Munici
cu de Barcel
dratico de Salud Pablica ¢n la |
J de Madicina de la Unisersidad A
noma de Barcelona

estigador del Insti-

El convenio exige

que administraciones
empresas den

Informacion veraz

Varios de los 12 toxicos

que se tratan de elminar

entraron en la cadena
imentaria hace 50 anos
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.1 L0 Los contaminantes organicos persistentes (COP), como el DDT o las dioxinas, estan presentes en nuestros

cuerpos, se almacenan en los alimentos, circulan por la sangre, tienen una vida media muy larga en el organismo y son dificiles

de eliminar. EI Convenio de Estocolmo ha sido un primer paso, pero ahora la Unién Europea debe impulsar su ratificacion.

Contaminantes para nuestros nietos

En Espana apenas hay estudios sobre los residuos organicos en alimentos y sus efectos sobre la salud

MIQUEL PORTA SERRA

a mayoria de nuestros

cuerpos contienen nive-

les apreciables de los

llamados contami-

nantes organicos per-

sistentes (COP en castellano,

POP en inglés) que afectan a la

salud. También es un hecho que

los contaminantes organicos per-

sistentes se han dispersado y si-

guen contaminando amplias zo-

nas del planeta. son muy dificiles

de excretar por el cuerpo huma-

no. tienen una larga vida media

en el organismo y se acumulan
en los tejidos grasos.

Los principales COP son el
plaguicida DDT. el DDE (el prin-
cipal producto de degradacion
del DDT). bifenilos policlorados

Los residuos llegan

al cuerpo mediante una
exposicion ambiental
continua a dosis bajas

(mas conocidos por PCB. en sus
siglas en inglés). dioxinas. hexa-
clorobenceno,  hexaclorociclo-
hexanos y otros residuos de com-

(Debemos resignarnos a e€sos
efectos adversos o podremos ha-
cer algo localmente util? Pero
.qué soctedad seria la que hiciese
aceptable esa resignacion? “Pre-
fiero no saberlo”, dicen algunos,
agarrando el tenedor... ;No sa-
ber qué comemos, bebemos y res-
piramos? Una democracia que fa-
vorece esa actitud esta sertamen-
te contaminada.

en un 60% o incluso un 85% de
las muestras.

El higado animal. la leche y
la mantequilla son asimismo ali-
mentos que habitualmente con-
tienen residuos de varios COP.
El problema ataiie también a la
grasa animal que se reutiliza
para producir un sinfin de pro-
ductos para consumo humano
y animal. Mas de un 90% de las
dioxinas entran en el cuerpo hu-
mano a través de los alimentos.
Por lo tanto, estamos también
ante un importante tema de se-
guridad alimentaria. En par-
ticular porque —aunque no
siempre se sobrepasan los nive-
les establecidos por la legisla-
cion comunitaria— la capaci-
dad que el sistema espanol de

Muchas muestras
de huevos, pescado

y carne contienen
residuos de COP

salud publica tiene de detectar
contaminaciones accidentales
es débil.

De la magnitud de la contami-



tiempos de
vida media:
7,10,
30+ anos...
AR
2014
2017
2037+

EL PAIS, martes 15 de enero de 2002

Contammantes para nuestros nietos

gamos en cuenta que a menudo
el tiempo de vida media de estos
compuestos es de décadas. De
modo que si se cumplen normas
como la mencionada directiva.
entre los anos 2020 y 2030 la im-
pregnacion corporal por muchos
COP so6lo habra descendido a la
mitad o a un tercio. Obviamente,
los beneficios de aplicar la ley so-
lo podran ser percibidos por los
descendientes de nuestros descen-

dientes Fsta dimension temporal
*** plantea a nuestra generacion
cuestiones culturales inéditas.



el mon va millor &<—-> el mon va fatal <—- el mon pot anar millor

If today was still like the past:
Child deaths per year

if we still had the global child
mortality rate of 1800 [43%).

60.6 million child deaths

The world is much better — 55 million more children would die this year if we stil
-«

Suffered the poor health of the past.

i deaths por yeer at 100y & 20 RNl et
global child mona"yty rate [3.9%]. The world is awful - 5.5 million children die every year; on average 15,000 every day.

The world can be much better — 5 million fewer children would dlie this year if globally we achieved
the living conditions that are already in the best-off places today.
If today’s world was like today’s best places:

Child deaths per year if all regions B 577 000 child deaths
achieved the current child mortality

rate of the European Union [0.41%).

Our World

in Data

Licensed under CC-BY-SA by the author Max Roser.

Child deaths refer to children younger than Syears. ‘Current’ refers to the latest available data which is from 2017. The country with the lowest child mortality rate is Iceland [0.21%).

Data source: World Development Indicators for global births and deaths in 2017. The estimate for the global child mortality rate in 1800 [43%)] is based on the work by Gapminder.
This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing.



bl Preconception and prenatal exposure
to toxic chemicals in food, water,
air, and consumer products is a
determinant of maternal, child and adult
health.”
International Federation of Gynecology and
Obstetrics. International Journal of Gynecology and
Obstetrics 131:219-225, 2015
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i’ PROTECTING CHILDREN FROM THE ENVIRONMENT

Each year 1.7 million deaths of children under 5
are linked to the environment.

570,000..... [y

360,000 deaths Diarrhoea

Neonatal conditions,
270,000 deaths including prematurity

Unintentional injuries,
such as burns, drowning

200 00O I3
—\JVJ\-/\/V batntmal . - m'aﬂa

%\ World Health Reducing environmental risks could
s ¥~ Organization prevent a quarter of these deaths.
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‘Environmental epligenomics and
disease susceptibility

Randy L. Jirtle* and Michael K. Skinner*

Abstract | Epidemiological evidence increasingly suggests that environmental exposures
early in development have a role in susceptibility to disease in later life. In addition, some
of these environmental effects seem to be passed on through subsequent generations.
Epigenetic modifications provide a plausible link between the environment and
alterations in gene expression that might lead to disease phenotypes. An increasing
body of evidence from animal studies supports the role of environmental epigenetics in
disease susceptibility. Furthermore, recent studies have demonstrated for the first time
that heritable environmentally induced epigenetic modifications underlie reversible
transgenerational alterations in phenotype. Methods are now becoming available to
investigate the relevance of these phenomena to human disease.

NATURE REVIEWS | GENETICS | APRIL 2007



REVIEWS

Box 2 | Key questions for environmental epigenetics

* Which human genes result in enhanced disease susceptibility when they are epigenetically derequlated by
environmental factors?

* What environmental factors deleteriously alter the epigenome, and at what doses?
* What role does the epigenome have in reproduction, development and disease aetiology?

* Are there nutritional supplements that can reduce the harmful effects of chemical and physical factors on the
epigenome?

» Can epigenetic biomarkers be identified that will allow for the detection of early-stage diseases?

* Can detection technologies be developed that will allow for a quick and accurate genome-wide assessment of
epigenome?

* Can epigenetics be integrated into systems biology as an important requlatory mechanism?

NATURE REVIEWS | GENETICS | APRIL 2007



Environmental Epigenomics in Human Health
and Disease

Dana C. Dolinoy and Randy L. Jirtle”

The epigenome consists of the DNA methylation
marks and histone modifications involved in control-
ling gene expression. It is accurately reproduced
during mitosis and can be inherited transgenero-
tionally. The innate plasticity of the epigenome also
enables it to be reprogrammed by nutritional, chem-
ical, and physical factors. Imprinted genes and met-
astable epialleles represent two classes of genes
that are particularly susceptible to environmental
factors because their regulation is tightly linked to
epigenetic mechanisms. To fully understand the eti-
ology of the most devastating diseases that plague
humans, the full complexity of the human epige-

nome will ultimately need to be characterized.
Moreover, the elucidation of the interaction of the
environment with the epigenome should allow for
the development of novel epigenetic-based diag-
nostic, prevention, and therapeutic strategies for
human diseases. Herein, we introduce the emerg-
ing field of environmental epigenomics, discuss the
importance of imprinted genes and metastable epi-
alleles as epigenetically labile genomic targets,
and endorse the genome-wide identification of the
full suite of epigenetically labile targets in both the
mouse and human genomes.

Environmental and Molecular Mutagenesis 49:4-8 (2008)
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Epigenetic transgenerational actions
of environmental factors in disease
etiology

Michael K. Skinner, Mohan Manikkam and Carlos Guerrero-Bosagna

Endocrine disruptor Effect
DDT Reproductive failure
Phytoestrogens (e.g. genistein) Impaired fertility, reproductive effects, breast cancer protection
DES Vaginal cancer in humans
Developmental toxicity in hamsters
Dicofol Abnormal ovarian follicles, high plasma estrogen levels
BPA Prostate cancer
Aflatoxin Liver cancer
Cadmium Lung cancer, reproductive problems
Heterocyclic amines Cancer of colon, stomach and breast
Arsenic Liver cancer
Dioxins (TCDD) Mammary tumor
Vinclozolin Impaired male fertility
Methoxychlor Impaired male fertility

Phthalates Impairs male reproductive tract and testis
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Epigenetic transgenerational event, environmental Reference

factor and generation

Paramutation in maize [118]

Modification of plant color (F1-F2)

Paramutation in Arabidopsis (F1-F4) [91]

Epigenetic (paramutation) non-mendelian change in [92,93]
| mouse (F1-F6)

Vinclozolin-induced epigenetic transgenerational [33,86]

adult-onset disease in rat (F1-F4)

BPA-induced transgenerational testicular abnormality [89]

(F1-F3)

Transgenerational promotion of long term potentiation [95]

(F1-F2) by altered environment

Stress-induced behavior alterations (FO-F2) [96]

Nutrition-induced transgenerational obesity in mice [61]

(F1-F3)

Transgenerational response in longevity to nutrition [94]

(FO-F2)

Gender bias in multiple sclerosis following (98]

epigenetic changes in HLA class lll risk haplotypes

(F1-F2)

Tumor susceptibility in Drosophila (F1-F3) [119]

Stem cell culture-induced adult-onset disease (FO-F4) [99]




DISEASES OF COMPLEX ETIOLOGY

result from complex interactions between
social, environmental, clinical, genetic and
epigenetic processes over long periods of
ife. Common diseases with late-onset
phenotypes often result from interactions
between the EPIGENOME, the GENOME
and the environment.



Epigenome

The global epigenetic patterns
that distinguish or are variable
between cell types. These
patterns include DNA
methylation, histone
modifications and chromatin-
associated proteins.

Epigenome:
The overall epigenetic state of a cell.

NATURE REVIEWS | GENETICS | APRIL 2007



Phenotypic plasticity and the epigenetics
of human disease Andrew P. Feinberg

It is becoming clear that epigenetic changes are involved in human disease as well as during normal
development. A unifying theme of disease epigenetics is defects in phenotypic plasticity — cells ability to
change their behaviour in response to internal or external environmental cues. This model proposes that
hereditary disorders of the epigenetic apparatus lead to developmental defects, that cancer epigenetics
involves disruption of the stem-cell programme, and that common diseases with late-onset phenotypes involve
interactions between the epigenome, the genome and the environment.

Epigenome:
The overall epigenetic state of a cell.




Epigenetics and the environment

The epigenome is an important target of environmental modification.
Environmental toxins such as heavy metals disrupt DNA methylation
and chromatin™. Oestrogenic and anti-androgenic toxins that decrease
male fertility alter DNA methylation, and these changes are inherited
by subsequent generations®. Dietary modification also can have a
profound effect on DNA methylation and genomic imprinting. Defi-
ciency in folate and methionine

The common disease genetic and epigenetic (CDGE) hypothesis
argues that in addition to genetic variation, epigenetics provides an added
layer of variation that might mediate the relationship between genotype
and internal and external environmental factors™. This epigenetic com-
ponent could help to explain the marked increase in common diseases
with age, as well as the frequent discordance of diseases such as bipolar
disorder between monozygotic twins”.

The overall epigenetic state of a cell.




Genetics

Epigenetic modifiers Epigenetic modifiers
at early development during postnatal life

In utero .= Childhood |
Neonatal Adolescence |’ Adulthood/Senescence
Puberty

N ——————el

Figure 1 Periods of vulnerability to environmental influences. The most critical period is the perinatal period, during which epigenetic
plasticity is high and can be influenced by a variety of environmental cues, including chemicals, nutrition, infection, etc). Later in life, growth and

the hormonally active puberty period is also a vulnerability period. In adults it is believed that elder persons are more vulnerable to a variety of

insults.
Barouki et al. Environmental Health 2012, 11:42

http://www .ehjournal.net/content/11/1/42 ENVIRONMENTAL HEALTH

REVIEW Open Access

Developmental origins of non-communicable

disease: Implications for research and public
health

Robert Barouki'’, Peter D Gluckman?, Philippe Grandjean®*, Mark Hanson® and Jerrold J Heindel®
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Hormone Epigenetic
Environmental regulation regulation:
i chemicals l |
. Metabolic

& =ration DNA methylation
4 Histone modifications
!dutritional Cellular Non coding RNAs
! imbalance Differentiation/
Stress N

Figure 2 Common mechanisms of nutritional disturbance and environmental chemicals. Both nutritional unbalance and exposure to
environmental chemicals can alter hormonal regulation, metabolic pathways, cellular plasticity and a variety of stress signals such oxidative and
endoplasmic reticulum stress. These influence epigenetic factors such as DNA methylation, histone post translational regulation and noncoding
RNA expression. However, these epigenetic effects in turn alter cellular and physiological pathways which may exacerbate their effects, ultimately
leading to long term effects and children or adult diseases.

REVIEW Open Access

Developmental origins of non-communicable

disease: Implications for research and public
health

Robert Barouki'’, Peter D Gluckman?, Philippe Grandjean3'4, Mark Hanson® and Jerrold J Heindel®



Histone (H3) modifications include lysine (K)
acetylation (Ac) and lysine methylation (Me).
Lysines at other positions are also modified. The
HP1 protein recognizes MeK9 and, as this protein
also binds the histone methyltransferase (HMT),
heterochromatin can spread. Histone
deacetylases (HDAC) deacetylate lysine residues
as a prerequisite for their subsequent methylation.
DNA methyltransferases (DNMT) participate in
multiprotein complexes that contain HDACs and
HMTs, and methyl-C binding proteins (MBD) can
be loaded onto methylated DNA through their
interactions with both HDACs and HMTs. Much of
the evidence comes from studies of constitutive
heterochromatin, but recent studies indicate
similar interactions of genes silenced de novo in
cancer cells.

- . .
-- el e

Figure 2 | Co-operative and self-reinforcing
organization of the chromatin and DNA-
modifying machinery responsible for gene
silencing in normal and malignant cells.

NATURE REVIEWS | CANCER | FEBRUARY 2004
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transcriptional
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Rudolf Jaenisch! & Adrian Bird?

Epigenetic regulation of gene expression:
how the genome integrates intrinsic and
environmental signals

nature genetics supplement ¢ volume 33 ¢ march 2003



The history of cancer epigenetics

Andrew P. Feinberg and Benjamin Tycko

Epigenotype-
phenotype
analysis shows
gatekeeper role
of LOI'in a human
cancer syndrome

Altered histone
lysine
methylation at
silenced
tumour-
suppressor loci

2002

Toxic carcinogens might also act through
methylation alterations. For example, cad-
mium inhibits DNA methyltransferase activ-
ity and leads to acute hypomethylation,
which is followed by hypermethylation of
DNA after chronic exposure to this ‘epige-
netic carcinogen™'. Similarly, arsenic induces
Ras hypomethylation in mice*’. Finally,

2003

Renaissance of

hypomethylation and
gene activation in cancer

DNA hypomethylation
linked to environmental
toxins and diet

NATURE REVIEWS | CANCER | FEBRUARY 2004
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Persistent organic pollutants and the burden of diabetes

Studies from the USA*? have drawn attention to the
possibility that persistent organic pollutants might

contribute to cause diabetes.*

Because they contaminate
virtually all people, even if they confer only a low
individual risk of diabetes, these pollutants might have
a substantial overall population effect.



THE LANCET

Vol 368 August 12,2006 Miquel Porta

Persistent organic pollutants and the burden of diabetes

The causal role of persistent organic pollutants in

diabetes is more likelytobe contributory andindirect—eg,
through immunosuppressant, non-genotoxic, perhaps

epigenetic mechanisms.>”** A proper understanding of

how genes and persistent organic pollutants interact to
cause diabetes is important both for primary prevention
and to advance basic knowledge on diabetogenic mech-
anisms.
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Vol 368 August 12,2006 Miquel Porta

Persistent organic pollutants and the burden of diabetes

When assessing the mechanisms Iinkin9 diet,
fat intake, obesity, and diabetes, persistent organic
pollutants should also be considered. We need a better
understanding of the burden of diabetes that these
pollutants might contribute to cause.




Evolucion de las concentraciones del pesticida DDT en la zona del Mar Baltico en
relacion con distintos acontecimientos historicos, el desarrollo de la conciencia

ambiental y las medidas legales adoptadas para restringir su uso.

production and release

' damage in natural environment

cause of damage emerges

|._

Q

()

N

(o]

(")

Q

=

Q ]

Q Q

o =

e _C.U

£ z0

© 0=

12 w ®

o 52 ©
W] N — =
() = = 0 ¢ ©
n O o 0 o Y
.Eg —_ U =
= a ﬁ% =
e o 0 a
= = = o

o v RS c
() = 1) L a —
n T Q —

= O o @ = 1

T C et (J] ()]

v o

EI_JD- (1] Ua O

= ®© % D w o
=

Zm (1] i

53 = o v =
T 3 U'a ()]

| | | |
1930 1940 1950 1960

The dashed portion of the line is estimated from museum material (seals), while the solid lines are based on data on

0] ;
5 action to prevent release
3 :

G I

= t,’ recovery

=) £ '
< c =
Sl 7] 1 (@)]
b 3 £ 3
= 2 o O )
0 0 = IS}
c = o E ©
= — c\& @
o o) ® ‘E 1o
¢ f s 2
= c = Y '©
© © 0N i
L e 0o )
- = © =
&) o €5 =
0 () = o =

| |
1970 1980

AV A AV

to recover

1990

international restrictions
on DDT production

Guillemot eggs analysed in the Swedish National Environmental Programme. Most uses of DDT were banned in Sweden

around 1970.

Henk Bouwman, Riana Bornman, Henk van den Berg and Henrik Kylin

Fuente: Late lessons from early warnings: science, precaution, innovation.

http://www.eea.europa.eu/publications/late-lessons-2



Evolucion de las concentraciones del pesticida DDT en la zona del Mar Baltico
en relacion con distintos acontecimientos histéricos, el desarrollo de la
conciencia ambiental y las medidas legales adoptadas para restringir su uso.
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La linea punteada se estima a partir de material de museo (focas), mien-
tras que las lineas sdlidas se basan en datos sobre los huevos de arao co-
mun utilizados en el Programa Nacional de Medio Ambiente de Suecia,
pais en el que la mayoria de los usos del DDT se prohibieron hacia 1970.

Henk Bouwman, Riana Bornman, Henk van den Berg and Henrik Kylin
Fuente: Late lessons from early warnings: science, precaution, innovation.
http://www.eea.europa.eu/publications/late-lessons-2




Timeline of BPA

ECHA Risk Assessment Committee
concludes that ‘BPS may have a

toxicological profile similar to BPA" and EU agrees BPA

advises against substitution with BPS is an endocrine

Dodds and Lawson
report estrogenicity
of BPA, BPB and

disrupter for human
health and for the
environment

Swedish Chemicals

Agency identifies
with estrogenic

consumer exposure

>

BPF
N
BPA and BPS France and Denmark France bans BPA 37 bisphenols
start to be introduce restrictions in all food _contact ]
produced and on BPA in baby bottles materials properties and likely
used
Late 19th 1936 Mid 90’s 2010 | 2011 2015 | 2016 2017
Century ‘
EU bans EU classifies BPA as “toxic for
BPA-based reproduction” and adds it to the REACH
polycarbonate candidate list of substances of very high
baby bottles concern
Concerns over potential

endocrine disrupting effects

following BPA exposure from

consumer products and food
contact materials

EU agrees to bans BPA
use in thermal paper (to
take effect 2020)




——

2
%
7
%
7
%
z
Z
7
%
%
%
7
[/

9-. / W
\ BN
HE =
SEF B
-\
me o /
=
U

I

&

3

LUXE
BURG

_—

ﬁ M

VLL HAVE THE
HALF-POUND

PLEASE..

DOUBLE-DE
BACON STEER

A







