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Environ Sci Technol. 2011 Aug 1;45(15):6625-32.
Dioxin concentrations in breast milk of Viethamese nursing mothers: a survey
four decades after the herbicide spraying.

By United States Armed Forces during 1961 to 1971, large quantities of
herbicides were spraved in South Vietnam. These herbicides contained

2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-tetraCDD), the most toxic

congener of dioxins.

Several decades after the herbicide spraying )
ceased, dioxin concentrations in the environment and human remained

elevated in the sprayed areas.

Breast milk samples from 520 nursing mothers residing in areas including
the hot spots as well as the sprayed and unsprayed areas were collected

to quantify the levels of dioxins.

The total toxic equivalents of 2,3,7,8-substitued PCDDs/PCDFs in breast
milk of primiparae were:

- 14.10 pg/q lipid in the hot spots
- 10.89 pg/g lipid in the sprayed areas
- 4.09 pg/q lipid in the unsprayed areas

In the hot spots, dioxin levels were highly correlated with the residency of
mothers after adjustment for their age and parity




Chemical Biomarkers of Human Breast Milk Pollution

Francesco Massart’. Gilﬁlia Gherarducci' Benedetta Marchi’

gese

'Department of Pediatrics, Santa Chiara University Hospital of Pisa (Italy).
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Espanola de Pediatria.
Contaminantes quimicos y lactancia materna:

tomando posiciones.
An Pediatr (Barc) 2013
http://dx.doi.org/10.1016/j.anpedi.2013.04.004

L'informazione sulla presenza di contaminanti nel latte materno
arriva ai media piuttosto spesso, creando confusione tra i genitori
e_gh operatori sanitari ed In alcuni casi provoca la sospensione
dell'allattamento al seno.

Si_sottolinea I'importanza di promuovere I'allattamento al seno
come la scelta piu sana, perché i suoi benefici superano
chiaramente i rischi per la salute associati ai contaminanti chimici
presenti nel latte materno.

Il latte materno contlene fattorl protettivi che contrastano i
potenziali effetti nocivi connessi con I'esposizione prenatale a
inquinanti ambientali.

Ruolo fondamentale delle istituzioni governative nello sviluppo di
programmi mirati alla eliminazione o riduzione della
contaminazione chimica del cibo e dell'ambiente, cosi da evitare
gli effetti negativi sulla salute dei bambini,derivanti dalla
esposizione a questi composti tossici, attraverso la placenta e il
latte materno.
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USO PESTICIDI IN ITALIA
(Dati Istat/ISPRA 2010/11)

Fungicidi, Insetticidi, Erbicidi, Vari

circa 300 tipologie principi attivi e 800 i prodotti presenti sul mercato

distribuiti sui suoli agricoli in Italia ogni anno circa 150.000 tonnellate

quantitativo medio distribuito: 5,64 chilogrammi per ettaro

L'uso interessa circa il 70% della superficie agricola utilizzata, pari a circa
13.000.000 ettari

Legislazione complessa e spesso contraddittoria:
» nel 2012 reintrodotto pe 5 anni sul mercato italiano il Glufosinate ammonio
erbicida fogliare - in precedenza sospeso in quanto classificato come "tossico
ambientale"

> azagrlnoe'r)\to 2006-2010 di oltre il 500% delle deroghe ( rilasciate 321 deroghe nel

» 2013 UE introduce sospensione per 2 anni di 3 dei 7 neonicotinoidi implicati
nella moria delle api ( voto contrario dell’ltalia!)


http://www.agricolturaitalianaonline.gov.it/index.php/contenuti/studi_e_ricerche/statistiche/produzione/piu_pesticidi_ma_calano_i_principi_attivi
http://www.agricolturaitalianaonline.gov.it/index.php/contenuti/studi_e_ricerche/statistiche/produzione/piu_pesticidi_ma_calano_i_principi_attivi
http://www.agricolturaitalianaonline.gov.it/index.php/contenuti/studi_e_ricerche/statistiche/produzione/piu_pesticidi_ma_calano_i_principi_attivi

Attuale classificazione prodotti fitosanitari

molto tossici: contrassegnati dalla lettera T+ e con I'immagine
del teschio

tossici: contrassegnati dalla lettera T e con I'immagine del teschio
nocivi: contrassegnati dalla lettera Xn e con la croce di S. Andrea
irritanti: contrassegnati con la lettera Xi e con la croce di S. Andrea
pericolosi per I’ambiente: contrassegnati con la lettera N
infiammabili/molto infiammabili: contrassegnati con la lettera F/F+

prodotti non classificati: come i precedenti e non contrassegnati da
simboli, ma riportanti la dicitura “Attenzione manipolare con prudenza”




Distribuzione dei prodotti fitosanitari per tossicita
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Fig. 12.4 — Vendite di prodoiti fitosanitari per classi di tossicita nel periode 2001 — 2011

http:/lwww.isprambiente.gov.it/files/pubblicazioni/rapporti/rap175.2013.pdf
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15. INFORMAZIONI SULLA NORMATIVA

R36 Irritante per gli occhi.
R43 Pud provocare sensibilizzazione per contatto con la pelle.
Frasi S:
S2 Conservare fuori della portata dei bambini.
S13 Conservare lontano da alimenti o da mangimi e da bevande.
S24/25 Evitare il contatto con gli occhi e con la pelle.
S26 In caso di contatto con gli occhi, lavare immediatamente e abbondantemente con acqua e
consultare un medico.
S36/37 Usare indumenti protettivi e guanti adatti.
545 In caso di incidente o di malessere consultare immediatamente il medico (se possibile, mostrargli
I'etichetta).
Contiene:
rame ossiclo o
ormaldeide soluzione 24%: Pud provocare una reazione allergica.

Formaldeide: viene confermata la valutazione di cancerogenicita certa per I'uomo
in classe 1 per tumori del rinofaringe.
........ la formaldeide puo causare anomalie nelle cellule del sangue, anomalie che
sono caratteristiche delle sviluppo della leucemia.

The Lancet Oncology, Volume 10, Issue 12, Pages 1143 - 1144, December 2009: A review of human carcinogens



Toxicol In Vitro. 2012 Sep;26(6):1007-13. Epub 2012 Apr 21.
A commercial formulation of glyphosate inhibits proliferation and
differentiation to adipocytes and induces apoptosis in 3T3-L1 fibroblasts.
Martini CN, Gabrielli M, Vila Mdel C.

* Glyphosate-based herbicides are extensively used for weed
control all over the world. Therefore, it is important to investigat
the putative toxic effects of these formulations which include not
only glyphosate itself but also surfactants that may also be toxic.

* We used this cell line to investigate the effect of a commercial
formulation of glyphosate (GF) on proliferation, survival and
differentiation. It was found that treatment of exponentially
growing cells with GF for 48h inhibited proliferation in a
dose-dependent manner.

 In addition, treatment with GF dilution 1:2000 during 24 or 48h
inhibited proliferation and increased cell death,.

e On the other hand, GF treatment severely inhibited the
differentiation of 3T3-L1 fibroblasts to adipocytes.

* According to our results, a glyphosate-based herbicide inhibits
proliferation and differentiation in this mammalian cell line and

induces apoptosis suggesting GF-mediated cellular damage.
Thus, GF is a potential risk factor for human health and the
environment



http://www.ncbi.nlm.nih.gov/pubmed/22546541
http://www.ncbi.nlm.nih.gov/pubmed/22546541
http://www.ncbi.nlm.nih.gov/pubmed?term=Martini%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=22546541

PESTICIDI ED AMBIENTE

Processi di eutrofizzazione delle acque dolci e di quelle
marine

Alterazione chimico-fisica e biologica dei suoli della
variabilita genetica dei sistemi viventi

Persistenza nel suolo e nelle acque con danni direttie
permanenti agli ecosistemi e a molte specie viventi (pesci,
anfibi, uccelli... ecc.)

Bioaccumulo di pesticidi o loro derivati in tessuti animali

( es. Dreissena Polymorpha)

Biomagnificazione lungo la catena alimentare fino all’uomo

Insorgenza di resistenze e necessita quindi di prodotti
sempre piu potenti

Molecole con tossicita a largo spettro che distruggono
indistintamente molte specie di insetti anche utili
(bombi,farfalle, api)




http:/lwww.isprambiente.gov.it/files/pubblicazionilrapportilrap175.2013.pdf Qe

RAPPORTO NAZIONALE PESTICIDI NELLE ACQUE
rapporto ISPRA ed.2013

Nel 2010 rinvenuti residui nel: B
55,1% dei 1.297 punti di campionamento delle acque superficiali
28,2% dei 2.324 punti delle acque sotterranee,

Complessivamente rinvenuti 166 tipologie di pesticidi - a fronte dei 118 del
2007-2008
Livelli misurati superiori ai limiti delle acque potabili nel:
34,4% dei punti delle acque superficiali

12,3% di quelle sotterranee
Pesticidi piu rilevati:
acque superficiali : glifosate, AMPA, terbutilazina, terbutilazina-desetil,
metolaclor, cloridazon, oxadiazon, MCPA, lenacil, azossistrobina.
acque sotterranee, : bentazone, terbutilazina e terbutilazina-desetil,
atrazina e atrazina-desetil, 2,6-diclorobenzammide, carbendazim,
imidacloprid, metolaclor, metalaxil.

Come in passato largamente presenti anche sostanze fuori commercio da
tempo, come l'atrazina e la simazina.

Presenti fino a 23 sostanze diverse in solo campione:“a causa dell'assenza di
dati sperimentali sugli effetti combinati delle miscele e di adeguate

metodologie di valutazione, esiste la possibilita che il rischio derivante

dall'esposizione ai pesticidi sia attualmente sottostimato e si impone una
particolare cautela anche verso i livelli di contaminazione piu bassi"




RAPPORTO ISPRA 2013
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PESTICIDI NEL PIATTO

Rapporto Legambiente 2012

QUANTI PESTICIDI HO NEL PIATTO?

Un terzo (36 1% oltre i limiti di legge

dei campioni
di frutta

e verdura
analizzati

junellimiti, piti di Tresiduo

senza residui 18% nellimitl con 4R residuo

64%
insetticidi,
fungicidi, etc.)

TRA | CAM {l OLTRE | LIMITI DI LEGGE TRA | CAMPIONI CON PIU DI UN RESIDUD

dei peperoni j ? il 5

delle pesche \«Hi il 45% dell’uva
delle fragole w I i 2lle mele

N AUMENTO | CAMPIONI "DA RECOR
Su aleuni prodott ono state trovate piu sostanze chimiche attive

5‘ residui tre su un campione di
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ati su un campione di MELE

| RISCHI DEL MULTIRESIDUO

La normativa fissa limiti per la protezione della

effetti di pidu co ontemp amente (multi i vertenze per i ri
dell’interazione tra piu medicinali e, ma no sostanze p lose come i pes




PESTICIDI E SALUTE
digitando in data 13 febbraio 2014

« pesticides human health: results: 12.487

http://www.ncbi.nlm.nih.gov/pubmed/?
term=pesticides+human+health

 pesticides children health: results: 2.262

http://www.ncbi.nlm.nih.gov/pubmed/?
term=pesticides+children+health

— ESPOSIZIONI ACUTE ( AVVELENAMENTI)
— INCIDENTI E DISASTRI AMBIENTALI
— ESPOSIZIONI CRONICHE A BASSE DOSI



Knowns and unknowns on burden of disease due

to chemicals: a systematic review

Annette Priss-Ustin’ , Carolyn Vickers', Pascal Haefliger', Roberto Bertollini

« Stimati 258.000 decessi nel 2002 per
avvelenamenti/suicidi da pesticidi (la maggior parte in

Asia)

e 9° causa di avvelenamento in U.S.A

» 45% di tutti gli avvelenamenti da pesticidi sono nei
bambini




PRINCIPALI INCIDENTI OCCORSI IN
FABBRICHE DI PESTICIDI/FERTILIZZANTI

1976 Seveso (Lombardia) esplosione di un reattore contenete
triclorofenolo in uno stabilimento ICMESA

1984 Bhopal (India) fuoriuscita di 40 tonnellate _di
isocianato di metile

(MIC), dallo stabilimento della Union Carb S

1988 Farmoplant (Toscana) incendio nell'impianto di produzione
"Rogor“:nube tossica che si diffuse nelle zone limitrofe di
Marina di Massa, Marina di Carrara e nella zona della Versilia per un

raggio di 2000 km?

2012 Hebei (nord della Cina) esplosione fabbrica pesticidi

2013Texas, esplosione impianto di fertilizzanti.



http://it.wikipedia.org/wiki/1984
http://it.wikipedia.org/wiki/Tonnellata
http://it.wikipedia.org/wiki/Isocianato_di_metile
http://it.wikipedia.org/wiki/Union_Carbide
http://it.wikipedia.org/wiki/Union_Carbide
http://it.wikipedia.org/wiki/Union_Carbide
http://it.wikipedia.org/wiki/1988
http://it.wikipedia.org/wiki/Marina_di_Massa
http://it.wikipedia.org/wiki/Marina_di_Carrara
http://it.wikipedia.org/wiki/Versilia

ESPOSIZIONE CRONICA A PESTICIDI:
CARATTERISTICHE PRINCIPALI

TOSSICITA’ IN RELAZIONE A DOSI PICCOLE
MA PROLUNGATE NEL TEMPO

PRESENTI EFFETTI ANCHE PER DOSI INFERIORI Al LIMITI CONSENTITI

SI STUDIA LEFFETTO DELLA SINGOLA SOSTANZA DIMENTICANDO CHE
SIAMO ESPOSTI A A COCKTAIL DI MOLECOLE

DANNI ANCHE PER ESPOSIZIONI MINIMALI, SPECIE SE IN FASI CRUCIALI
DELLO SVILUPPO (sviluppo embriofetale, neonati, bambini...)

DIVERSA CAPACITA’ METABOLIZZAZIONE PER POLIMORFISMI INDIVIDUALI

NEI BAMBINI LIVELLI DI PARAOXONASE (PON1) INFERIORI DI 3-4 VOLTE
RISPETTO AGLI ADULTI (metabolismo di organofosfati!)

ESPOSIZIONE NEI BAMBINI : ATTIVITA’ DEI GENITORI, RESIDENZA (EFFETTO
DERIVA), ATTIVITA’ BOCCA-MANO, ALIMENTAZIONE




Health impact and damage cost assessment of pesticides in Europe (

Abstract

Int. 2012 Nov 15; 49 9-17..)
P,
Institute of Energy Economics and the Rational Use of Energy (IER), University of Stuttgart,
Hessbruehlstr. 49a, 70565 Stuttgart, Germany. Electronic address: peter@dynamicrop.org

... We quantify health impacts and related damage
costs from exposure to 133 pesticides applied in 24
European countries in 2003 adding up to almost 50%
of the total pesticide mass applied in that year.

Only 13 substances applied to 3 crop classes
(grapes/vines, fruit trees, vegetables) contribute to
90% of the overall health impacts of about 2000
disability-adjusted life years in Europe per year
corresponding to annual damage costs of 78 million

Euro.



http://www.ncbi.nlm.nih.gov/pubmed/22940502
http://www.ncbi.nlm.nih.gov/pubmed/22940502
http://www.ncbi.nlm.nih.gov/pubmed?term=Fantke%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22940502
http://www.ncbi.nlm.nih.gov/pubmed?term=Fantke%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22940502
http://www.ncbi.nlm.nih.gov/pubmed?term=Friedrich%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22940502
http://www.ncbi.nlm.nih.gov/pubmed?term=Jolliet%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22940502
http://www.ncbi.nlm.nih.gov/pubmed?term=Jolliet%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22940502

. 2013 Feb 9. pii: S0041-008X(13)00054-9.
Pesticides and human chronic diseases: evidences,

mechanisms, and perspectives.

“There is a huge body of evidence on the relation between

exposure to pest:c:des and elevated rate of chronic diseases
such as:

-different types of cancers,

-diabetes,

-neurodegenerative disorders like Parkinson, Alzheimer, and
amyotrophic lateral sclerosis (SLA),

- birth defects, and reproductive disorders”

“There is also circumstantial evidence on the association of

exposure to pesticides with some other chronic diseases like :

-respiratory problems, particularly asthma and chronic obstructive
pulmonary disease (COPD),

-cardiovascular disease such as atherosclerosis and coronary
artery disease,

-chronic nephropathies

-autoimmune diseases like systemic lupus erythematous and
rheumatoid arthritis, chronic fatigue syndrome, and aging”


http://www.ncbi.nlm.nih.gov/pubmed?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23402800
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23402800
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23402800
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23402800
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23402800
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23402800

Epigenetics and pesticides

M. Collotta, P.A. Bertazzi, V. Bollati*

Center of Molecular and Genetic Epidemiology, Department of Clinical Sciences and Community Health, Universita degli Studi di Milano and Fondazione IRCCS Ospedale Maggiore
Policlinico, Mangiagalli e Regina Elena, Via San Barnaba 8, Milan 20122, Italy

able 1

pigenetic modifications induced by pesticides.

Class

Exposure

Modification

Tissue

Reference

Endocrine Disruptors

Endocrine disruptors

Persistent organic
pollutants (POPs)

Persistent organic
pollutants (POPs)

Persistent organic
pollutants (POPs)

Metals

Metals

Metals

Metals

Metals

Herbicides

Herbicides

Insecticides
Insecticides
Insecticides

Fungicides

Methoxychlor

Vinclozoin

Dichlorodiphenyl-
trichloroethane

(DDT)

Organochlorine pesticides
DDT, DDE, p-BHC,
oxychlordane, ci-chlordane,
mirex, PCBs

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Paraquat

Dieldrin

Propoxur
Dichlorvos

Fipronil, triazophos

Triadimefon, propiconazole,

myclobutanil

DMA methylation

DMA methylation

DMA methylation

DMA methylation
DMA methylation
DMA methylation
DMA methylation

DMA methylation

DMA methylation

microRMA expression

Histone modifications

Histone modifications
Histone modifications
microRMNA expression
microRMNA expression

microRMA expression

Rat

Maouse embryo

Rat

Human
Human
Invitro
Invitro

Invitro

Human

Human

Invitro

Invitro
Invitro
Invitro
Zebrafish

Mouse

Sperm, tail, liver,
skeletal muscle, and
ovaries

Flacenta, yolk sac,
amnion, head, body,
heart, liver, lung,
stomach, and intestines
Hypothalamus

Blood

Blood

Rat liver epithelial cells
Mouse liver

¥79-Cl3 Chinese
hamster cells; ASD cells
Blood

Human
lymphoblastoid cells
Immortalized rat
mesencephalic
dopaminergic cells
(M27 cells)
Mesenchephalic
dopaminergic neuronal
cells

Gastric cells

Porcine kidney
epithelial cells
Whole body
homogenate

Liver

Stouder and
Paoloni-Giacobino
(2011)and Zama and
Uzurmcu ( 2009)
Kanget al.(2011)

Shutoh et al. (2009)

Kim et al. (2010)
Rusiecki et al. (2008)
Zhao et al. (1997)
Chen et al. (2004)
Sciandrello et al. (2004)
Chanda et al. (2006
and Pilsner et al. (2007,
2009

Marsit et al. (2006)
Songetal. (2010) and
Songetal. (2011)
Song et al. (2010)

Kuo et al. (2008
Lietal.(2011)

Wang et al. (2010)

Rossetal. (2010)



PESTICIDI E PATOLOGIE NEUROLOGICHE

« 7 maggio 2012 e entrato in vigore in
Francia un decreto che riconosce la
malattia di Parkinson come malattia
professionale e stabilisce esplicitamente
un nesso di causalita tra questa malattia e

l'uso di pesticidi.




Neurodevelopmental

HARVARD SCHGQL OF PUBLIC HEALTH [Home] [Calendar] [Directory] [Search]
A Silent Pandemic

Industrial Chemicals Are Impairing
The Brain Development of Children

For immediate re Wor dWl & mber 7, 2006 <::

Fetal and early childhood exposures to industrial
chemicals in the environment can damage the

developing brain and lead to neurodevelopmental
disorders (NDDs)-> autism, attention deficit disorder
(ADHD), and mental retardation - 10-15% children
all over the world.




Panel: Chemicals (n=201) known to be neurotoxic in man

Metals and inorganic compounds

Aluminum compounds

*Arsenic and arsenic compounds
Azide compounds

Barium compounds

Bismuth compounds

Carbon monoxide

Cyanide compounds
Decaborane

Diborane

Ethylmercury

Fluoride compounds

Hydrogen sulphide

*Lead and lead compounds
Lithivm compounds

Manganese and manganese compounds
Mercury and mercuric compounds
*Methylmercury

Mickel carboriyl

Pentaborane

Phosphine

Phosphorus

Selenium compounds

Tellurium compounds

Thallium compounds

Tin compounds

Organic solvents

Acetone

Benzene

Berzyl alcohaol
Carbon disulphide
Chloroform
Chloroprene

Cumene

Cyclohexane
Cyclohexanol
Cyclohexanone
Dibromochloropropane
Dichloroacetic acid
1,3-Dichloropropene
Diethylene glycol
MN,N-Dimethyformamide
2-Ethoxyethyl acetate
Ethyl acetate
Ethylene dibromide
Ethylene ghycol
n-Hexane
Isobutyronitrile
Isophorone

Isopropyl alcohol

= lsopropylacetone

= Methanol

«  Methyl butyl ketone
«  Methyl cellosalve

«  Methyl ethyl ketone
» Methyloyclopentane
= Methylene chloride
« Nitrobenzene

« Z-Nitropropane

« 1-Pentanocl

= Propyl bromide

= Pyridine

« Styrene

« Tetrachloroethane

= Tetrachloroethylene
= *Toluene

« 1,1, 1-Trichloroethane
« Trichloroethylene

= Vinyl chloride

- Xylene

Other organic substances

«  Acetone cyanochydrin

=  Acrylamide

=  Acrylonitrile

» Allyl chloride

«  Aniline

= 1,2-Benzenedicarbonitrile
=  Benzonitrile

= Butylated triphenyl phosphate
« Caprolactam

«  Oyclonite

« Dibutyl phthalate

= 3-(Dimethylamino}-propanenitrile
» Diethylene glycol diacrylate
« Dimethyl sulphate

«  Dimethylhydrazine

= Dinitrcbenzene

= Dinitrotoluens

» Ethylbis(2-chloroethyljamine
« Ethylene

« Ethylene oxide

= Fluorocacetamide

» Fluoroacetic acid

» Hexachlorophene

« Hydrazine

«  Hydroquinone

= Methyl chloride

» Methyl formate

« Methyl iodide

= Methyl methacrylate

= p-Nitroaniline

= Phenol

p-Phenylenediamine
Phermylhydrazine
Polybrominated biphenyls

Polybrominated dipheryl ethers

*Polychlorinated bipheryls
Propylene cxide

TCDD

Tributyl phosphate

2,2 2"-Trichlorotriethylamine

Trimethyl phosphate
Tri-o-tolyl phosphate
riphenyl phosphate

esticides
Aldicarb
Aldrin
Bensulide
Bromophos
Carbaryl
Carbofuran
Carbophenothior
a-Chloralose
Chlordane
Chlordecone
Chlorfernwvinphos
Chlormephos
Chlorpwrifos
Chlorthion
Coumaphos
Cyhalothrin
Cypermethrin
2,4-D
DDT
Dreltamethirin
Demeton
Drialifor
Driazimon
Dichlofenthion
Dichlornvos
Drieldrin
Dri e fon
Dimethoate
Dinitrocresol
Dinoseb
Dricxathion
Disulphoton
Edifenphos
Endosulphan
Endothion
Endrin
EFM
Ethiofencarls
Ethion

woom Vol 368

enitrothi
Fensulphotkion
Fenthiomn
Fenvalerate
Fonofos
Formothiomn
Heptachlor
Heptenophos
Hexachlorobenze
Isobenzan

Isolan

Isoxcathion
Leptophos
Lindane
Merphos
Metaldehyde
Methamidophos
Methidathion
Methormyl
Methyl bromide
Methyl demeton
Methyl parathion
Mevinphos
Mexacarbate
Mipafon

Mirex
Monocrotophos
Maled
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Pesticides are a collective term for a wide array of chemicals intended to
Kill unwanted insects, plants, molds, and rodents. Food, water, and treat-
mentinthe home, vard, and school are all potential sources of children's
exposure, Exposures to pesticides may be overt or subacute, and
effects range from acute to chronic toxicity, In 2008, pesticides were
the ninth most common substance reported to poison control centers,
and approximately 45% of all reports of pesticide poisoning were for
children. Organophosphate and carbamate poisoning are perhaps the
most widely known acute poisoning syndromes, can be diagnosed by
depressed red blood cell cholinesterase levels, and have available
antidotal therapy However, numerous other pesticides that may cause
acute toxicity, such as pyrethroid and neonicotinoid insecticides, herbi-
Per esposizione sub-acute e cronica: cides, fungicides, and rodenticides, also have specific toxic effects;
recognition of these effects may help identify acute exposures. Evidence
. _ ) is increasingly emerging about chronic health implications from both
* esitl su SVIluppO neurO|Og|CO, acute and chronic exposure. & growing body of epidemiological evi-

Comportamentale e Cognitivo per dence demonstrates associations between parental use of pesticides,

g . particularly insecticides, with acute lymphocytic leukemia and brain
esposizione ad organofosfati ed dumors, Prenatal. household_and occupational exposures (maternal
organoclorinati and paternal) appear to be the largest risks. Prospective cohort stud-

ies link earlylife exposure to organophosphates and organochlorine
pesticides (orimarily DOT) with adverse effects on neurodevelopment
* tuMOori ( Specie leucemie e tumori Cerebra“) and behavior, Among the findings associated with increased pesticide

per esposizione (specie prenatale) a levels are poorer mental development by using the Bayley index and

increased scores on Measures assessing pervasive developmental dis-
insetticidi order, inattention, and attention-deficit/hyperactivity disorder. Related
animal toxicology studies provide supportive biological plausibility for
these findings. Additional data suggest that there may also be an
¢ malformazioni, basso peso alla nascita, association between parental pesticide use and adverse hirth out-

morte fetale comes including physical birth defects, low birth weight, and fetal
death, although the data are less robust than for cancer and neuro-
developmental effects. Children’s exposures to pesticides should be
limited as much as possible. Pediarics 2012,130e1765—-e1708

Pesticide Exposure in Childre
I Karr and Cco N ENVIRONMENTAL

James R. Roberts?

Pediatrics 2012:130:1763; onzmall\ published online November 26, 2012;
DOIL: 10.1542/peds 2012-2758




TABLE 1 Major Pesticide Classes and Selected Examples

Pesticide Class Examples

Toxicity

Comment Uses

DD, endrin, aldrin, chlordane
limdans

Drganochilorines

Organap hosphates Parathion, ¢chlorpyrifos
dichlorvoa, acephate
methyl-parathion, malathion
pharate

iMethyl carbamates Aldicarh, carbaryl, carbofuran

PIFImMIGArd, rdposur

Pyrethring and
pyrethroida

Permethrin, ¢yano-pyrethroids
doltamathrin, cypermethcin
feralerate

M et GO inedi g I dackprid

NPhemylpyraols Fiipronill

N SECDIC KRS

Phoaphanate herbicides Glyphoaate

Cah larguplin gy 240 245T
herbicides

Dipynidyl herbicides

Paraguat, diguat

Brodifacoum
(suparearfaring)

Lo acting
anticostulants

» High taicity

» Most OPs are highly toxic
» Malathion is conmidersd relatieely
less taxic than other OPs

o Aldicart and carbaryl are both highly toxic

o [ither carbamates have a relatieely moderate

toxicity
» Permethrin has relatively

Relatively newoer class of insecticides

OPs and

Have relatieely lower toxicity than
sarbamates
Relatively newer class of insecticides

Because of PIrIMATy MG N m of action, has
! v oty from activas Ingredignt
. TZZ.IZIZ:H'_-.' often due to the 3 GOam panying

Organic il vent
» Moderate tomicity

= Highly toxic

Many organothlorings now banned in the United
States

Limddans has been banned in California, alsewhers
used for control of lice and scabies

OOT and other organochlorines have long
metabolic disposition and are stored in fatty
tigswes and can pergist in the envirgmment
Parathion i banned for wse in the United States
Chilorpyrifos ia no longer approved for regidential
4T

Mosat others are used for insect control in both
aricuttural and home settings

Malathion is an approved treatment of head lice

Ingect control in agricultural and home settings

Permathrin is a comman
Mot other pyrethroids are commonly wsed to
control ingects, often wsed in home and garden
rptive affinity toward insect nicotinic
atetylcholine receptors compared with
mammalian nicatinic acetylcholing recaptors
{ften used as spoton flea contral for domestic

animals

(ften vsed as spoton flea control for domestic
amimals

Yard treatments for insect control

Aots on plant cell wall

Commaraially available in many prodects

‘Waed contral

Infreguently weed

Paraguat toxicity often reguires lung trangplant
jenticides

Longer-acting than warfarin

Recently eliminated packaging as loose pallets

2451 24 Hnchloropheniey Ac#NC Ao



CLORPIRIFOS

CLORPIRIFOS & uno degli insetticidi piu utilizz - Sty
agricoltura. | ’

Altera la regolazione ormonale, interferendo con la
produzione di ossitocina e vasopressina.

Il problema riguarda soprattutto le donne in
gravidanza (e quindi il feto) e i bambini

i bambini di eta inferiore ai 36 mesi presentano
valori 10 volte superori all'ADI ( mg/kg/day).

Per questi motivi negli USA e vietato inserirlo nelle
formule degli insetticidi domestici

L'esposizione a livelli "non tossici" di clorpirifos del
feto o del topino neonato provoca effetti negativi
rilevabili nell'organismo adulto, con una maggiore
criticita nei maschi.




Records idenified through
database seardhing
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eurodevelopmental effects in children associated with exposure to
rganophosphate pesticides: A systematic review

aria Teresa Muiioz-Quezada®”, Boris A. Lucero®"”*, Dana B. Barr®, Kyle Steenland“,
<aren Levy 9, P. Barry Ryan 9, Veronica Iglesias®, Sergio Alvarado®, Carlos Concha’,
velyn Rojas®, Catalina Vega“

g .
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Studies included in
qualil ative synthess
In=27]

in = 441) in=412)
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E Full text artiches asessed for Full text artiches enchuded with
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— ¥

neuradesvelogmmant (n=1)
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Fig. 1. PRISMA diagram of publication selection process.

MeuroToxicology 39 (2013) 158-168

Table 1
Widely wsad organophosphate pesticides (OP) and their wrinary diallod phosphata
e tabolites.

0P pesticioe DREF DRTP DOsEDTE DEF DETF DEDTE

Azimphos-met byl X X X

C I'III\.'.I|T.|]|'rIi'.I=. X X
Chlorpyrifos-methyl X X

[isu oton X X x
iaziman X X

Fen it not hion X X X

Malathion X X X

Methidathion X X X

Phosmet X

DM P=dimethydphosphate; DMTP=dimethylihiophosphate; DMDTP=dimeth-
dithiophosphate; DEP =dist hylphosphat; DETP = dimethylthiophosphate; DEDTP =
diethyldithiophosphate.




eurodevelopmental effects in children associated with exposure to
rganophosphate pesticides: A systematic review

laria Teresa Mufioz-Quezada®”, Boris A. Lucero "¢, Dana B. Barr9, Kyle Steenland ¢,
<aren Levy 9, P. Barry Ryan 9, Veronica lglesias®, Sergio Alvarado ©, Carlos Concha’,
velyn Rojas®, Catalina Vega*®

INDAGATI ESITI SU:
— sfera cognitiva
— sfera comportamentale
— sfera sensoriale
— sfera motoria
— Quoziente Intelligenza
— morfologia cerebrale con RMN

RISULTATI:

- 26 su 27 studi hanno evidenziato effetti
neurocomportamentali

- 11 su 12 studi hanno evidenziato relazione dose-risposta

- in 10 studi longitudinali che hanno valutato |I'esposizione
prenatale riscontrati effetti comportamentali all’eta di 7
anni (deficit attenzione) ed alterazioni motorie specie nei
neonati

“Evidence of neurological deficits associated

with exposure to OP pesticides in children is
arowinia’’




Proc Natl Acad Sci U S A. 2012 May 15;109(20):7871-6.
Brain anomalies in children exposed prenatally to a common

organophosphate pesticide.
Rauh VA, Perera FP, Horton MK, Whyatt RM, Bansal R, Hao X, Liu J, Barr DB, Slotkin TA, Peterson BS.
— Twenty high-exposure children (upper tertile of Clorpirifos - CPF_concentrations
in umbilical cord blood) were compared with 20 low-exposure children on
cortical surface features

— High CPF exposure was associated with enlargement of superior temporal,
posterior middle temporal, and inferior postcentral gyri bilaterally, and

enlarged superior frontal gyrus, gyrus rectus, cuneus, and precuneus along the
mesial wall of the right hemisphere

— A significant exposure X 1Q interaction was derived from CPF disruption of
normal 1Q associations with surface measures in low-exposure children.

— High-exposure children also showed frontal and parietal cortical thinning, and
an inverse dose-response relationship between CPF and cortical thickness.

“This study reports significant associations of prenatal exposure to a widely used
environmental neurotoxicant, at standard use levels, with structural changes in
the developing human brain”




Proc Natl Acad Sci U S A. 2012 May 15;109(20):7871-6.
Brain anomalies in children exposed prenatally to a common organophosphate
pesticide.
Correlations of surface measures with full-scale 1Q in high- vs. low-CPF exposure

Disruptive Effects of CPF Exposure on Cognition
Interaction of CPF Exposure with F51Q

i
E.. |

581
-12

B0 B 106 d3 140
F5K

i
FG |

P-Value

B0 B 109 13 140 Sl Faale
FEID B) B0 100 20 180
FHI




Contents lists available
Toxicology Letters

journal homepage: ww

A systematic review of neurodevelopmental effects of prenatal and
postnatal organophosphate pesticide exposure

134 articles were identified using the search strategy described
above. Twenty of those met the inclusion criteria, 7 of which
analysed prenatal exposure to OP pesticides, 8 analysed postna-
tal exposure, and 5 analysed both pre- and postnatal exposure.
Cohort studies were the most frequent design (n=10), followed by
cross-sectional {n=9) and case-control {n=1 |:~tud| 5. The method-

logical quality of studies on prenatal exposure was high (in=9) or

Toxicol. Lett. (2013), http://dx.dol.org/10.1016/j.toxlet.2013.11.019



Table 4

Summary of effects of prenatal exposure to OP pesticides on mental development, psychomotor development, attention deficit hiperactivity disorder (ADHD) and pervasive

development disorder (PDD).

Compounds

Age

Findings

Mental development

Psychomotor development

Attention problems

ADHD

FDD

Reference

DMP
+ ZDMP

DAPs
t ZDAPs

Chlorpyrifos
t Chlorpyrifos

+ TCPy

Pesticides (questionnaire)

Newbarns
2 months
6 months
12 months

24 months

3.5 years
5 years
6-9 years
7 years

Mewbarns
2 months
6 months
12 months

24 months

3.5 years
5 years
6-9 years
7 years

Newbarns
2 months
& months
12 months

24 months

3.5 years
5 years
6-9 years
7 years

12 months
24 months
36 months
7 vears
7 years

6 months
12 months
24 months

3-21 months

6-8 years
7 vears

}

Jblackfhispanic twhite
4

)

It

black/hispanic twhite

!
Jblackfhispanic twhite
il
!
!

black/hispanic twhite

4

Lblackfhispanic twhite
4

4

e

black/hispanic twhite

Engel et al., 2007
Young et al., 2005
Eskenazi et al., 2007
Engeletal., 2011
Eskenazi et al., 2007
Engeletal., 2011
Eskenazi et al., 2007
Marks et al., 2010
Marks et al., 2010
Engeletal., 2011
Bouchard et al, 2011

Engel et al., 2007
Young et al., 2005
Eskenazi et al., 2007
Engel et al., 2011
Eskenazi et al., 2007
Engeletal., 2011
Eskenazi et al., 2007
Marks et al., 2010
Marks et al., 2010
Engeletal., 2011
Bouchard et al, 2011

Engel et al., 2007
Young et al., 2005
Eskenazi et al., 2007
Engel et al., 2011
Eskenazi et al., 2007
Engel et al., 2011
Eskenazi et al., 2007
Marks et al., 2010
Marks et al., 2010
Engeletal., 2011
Bouchard et al, 2011

Rauh et al., 2006
Rauh et al., 2006
Rauh et al., 2006
Horton et al., 2012
Rauh et al., 2011

Eskenazi et al., 2007
Eskenazi et al., 2007
Eskenazi et al., 2007

Handal et al., 2008
Harari et al., 2010
Grandjean et al., 2006

(—) no effect observed; blank cells indicate effects that were not measured.

* a1




Contents lists available at ScienceDirect

Toxicology Letters

journal hemepage: www.elsevier.com/locate/toxlet

A systematic review of neurodevelopmental effects of prenatal and
postnatal organophosphate pesticide exposure

B. Gonzilez-Alzaga®, M, Lacasaina®"*, C, Aguilar-Gardufo®, M, Rodriguez-Barranco?:®,

The studies included in this review used a wide variety of dif-
ferent designs and methods to evaluate the effects of OF pesticide
exposure on neurodevelopmentand behaviour in children, and this
makes it difficult to compare their results. The studies reviewed
suggest that exposure during pregnancy may have a negative effect
on the child's mental and motor development and behaviour during
the first stages of childhood. The effects associated with postnatal
exposure are less consistent, alchough may also affect the child's
cognitive and motor function, as well as increase the risk of atten-
tion problems. In order to draw conclusions, further studies need
to be carried out evaluating exposure to OF pesticides at differ-
ent stages of pregnancy and monitoring the possible effects on
neurodevelopment after birth. Studies analysing both pre- and

Toxicol. Lett. (2013), http://dx.dol.org/10.1016/j.toxlet.2013.11.019




LEUCEMIE INFANTILI E PESTICIDI

1998 Zahm -Ward : revisione di 18 studi: 13
associazione positiva, di questi 6 associazione
statist. Significativa

2007 Infante Rivard- Weichenthal aggiornamento
del lavoro di Zahm- Ward: ulteriori 6 studi, di cui 5

associazione stat. signif.

Rischio particolare per esposizione
preconcezionale/prenatale della madre

Studio caso controllo (491 casi di LAL e altrettantl
controlli) esposizione materna a:

— erbicidi RR= 1.84 (IC 1-32-2.57)

— insetticidi per piante RR=1.97 (IC 1.32-2.94)
— pesticidi per alberi RR 1.70 (1.2-3.59)




LEUCEMIE INFANTILI E PESTICIDI

Residential exposure to pesticides and childhood leukaemia: a
systematic review and meta-analysis

Environ Int. 2011 Jan;37(1):280-91.

* RISULTATI:

Revisione di 13 studi caso-controllo pubblicati fra il 1987 e ﬁ'
Combinando insieme i risultati di tutti gli studi si osserva una
associazione statisticamente significativa fra leucemia infantile e
pesticidi
(RR: 1.74, 95% CI: 1.37-2.21).

Associazione positiva con esposizione prima e durante la
gravidanza: il rischio piu elevato fu osservato per esposizione
durante la gravidanza

(RR: 2.19, 95% CI: 1.92-2.50).

* CONCLUSIONI

Le nostre r:cerche confermano che I'esposizione residenziale a

p fSt’C’ld’ puo rappresentare un fattore di rischio per la leucemia
infantile

It may be opportune to consider preventive actions, including
educational measures, to decrease the use of pesticides for
residential purposes and particularly the use of indoor insecticides

uring pregnancy




Residential exposure to pesticides and childhood leukaemia:

a systematic review and meta-analysis
Environ Int. 2011 Jan;37(1):280-91.




PESTICIDI E TUMORI INFANTILI

Tahle 1. 51R# for cancers diagnosed at 0~19 years of age among 17,357 children of lowa participants in the
Agricultural Health Study, 1975—1993.

Oheerved no. of Expected no. of
cancer cases CANCET CAZES o [ 95% Cl

36.87 1.36 1.03-1.79
H.38 0.91 0.47-1.75
413 218 1.13-4.19
1.96 2. 1.06-6.14
1.70 118 0.29-4.70
0.37 267 0.a37-13.0
B.87 1.60 0.89-2.339
2.39 1.26 0.40-3.239
1.22 1.63 0.41-6.53
1.92 1.56 050454
1.82 219 0.82-5.84
2.57 117 038362
1.71 234 088624

Total?
Leukemia‘®
Lyrniphoma
Hodghin's
Mon-Hodgkin's
Burkitt's
Brain tumors”
Meuroblastoma
Retinohlastoma
Wilms tumo
Bone turmars
soft-tizsue tumors
erm cell tumors

2

(N G0 Pu G0 B G = R B3 LT D D

*Cancear rates for lowa 19751398 were usad as reference atandard in calculation of standardized incidance ratios.
BCancers sum to < 50 because ona cancer belongad to type other than thoze listad. Ancludes sight acute ymphocytic
laukamia cases “Includes six astrocytoma cases; other brain tumor subtypes totalad five cases,

OR 1.98 (1.05-1.79) tra i bambini i cui padri non avevano mai usato misure di
protezione (guanti ).

Aumento di rischio soprattutto per esposizione a Aldrin, Dichlorvos ed ethyl
dipropylthiocarbamate

Flower KB , Environ Helth Perspect 2004




Int. 2013 Jun;56:19-31..
Parental occupational exposure to pesticides as risk factor for brain tumors in
children and young adults: a systematic review and meta-analysis.

Relative Risk from 20 studies published between 1974
Most of the retrieved studies involved farm/agricultui

——
RESULTS: ’
 all case-control studies : OR=1.30; (Cl 95%: 1.11-1.53)
 all cohort studies : RR =1.53; (Cl 95% 1.20- 1.95).

 Significantly increased risks were seen for prenatal exposure
windows, for either exposed parent, for exposure defined as
to pesticides as well as by occupational/industry title, for
astroglial brain tumors and after combining case-control
studies from North America or cohort studies from Europe.

CONCLUSIONS:

« This meta-analysis supports an association between parental
occupational exposure to pesticides and brain tumors in
children and young adults, and adds to the evidence leading
to the recommendation of minimizing (parental) occupational

exposure to pesticides.



http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Maele-Fabry%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23567326
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Maele-Fabry%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23567326

Incidenza di tumori da 0 a 14 anni /1.000.000
In Paesi Nordici (NORDCAN), U.S.A.(SEER)
ed Italia (AIRTUM) 2003-2008

BOYS GIRLS BOYS GIRLS
Leukaemia 54, 48, 55.3 46.6 56,1 5.6

Lymphoma, all 11. 19.3 11.3 32.4 | 178

Alltumours of the CNS . 33, 420 33.0 30.6 27.2

Others 64, 52, 2.1 h22 71.7 f6.2
All malignant tumours and non-malignant of the CNS 150. 178.7 159.1 190.8 1628
< ;_—4

Tassi di inciderza standardizzati per eta {per 1.000.000) nel periodo 2003-2008, per tutte |2 neoplasie e i tre gruppi pil frequenti, nel pool AIRTUM, nei Passi
nordici & negli Stati Unitl nei bambini di 0-14 anni d'eté,

Ane-standardized rates (per 1,000,000} in 2003-2008, for all tumour types and the three mast frequent types, in the AIRTUM pool, the Mordic Countries, and the
US4 in children aged 0-14 vears.

Fonta: Rapporto AIRTUR 2012 - | tuncri dei bambini e deali adolescenti. Epicemiol Prev 2013;371) Suppl 1:1-296.




Megli adolescentd (15-19 anni) si osserva un aumento significativo

per tutte le neoplasie mangn: (ATC: +2.0%), Il complesso del

lintorml (ATC: +2.9%6) e il lintoma di Hodgkin in pardcolare (ATPC:

+3,6%), Il carcinoma della troide (ATC: +6,1%%) e |l melanoma
(ATC: +8,1%). La leucemia lintoblastica risulta 'unica neoplasia in

significativa diminurione in questo gruppo d'eti sul lungo periodo.
Le tendenze recend (1998-2008) confermano 'aumento del tumori

l'.l'l..‘IJ]gl'.IJ SI:IJI:I I'Il:'“t Fdaiie o J..:].LIJ'I'I.E'EI[I:I i.l'.I'I.FII:II.'[:ll'.I[E' I:I.| I:ill.'l:i.l'.ll:ll'l.'.lj

della aroide (ADC: +7,9%) in maschi e femmine. Sempre sul periodo

[SCCnie Ei. I.'I:'gjill':.'-l. LA I:|.iJ'I'Li.I'II.I.ﬂ.I:II'IE' l_'|.|. I.'LIJ'I'LI:II.'i. l_'I.E'l.l..-I:IEEI:I I.'.IE'“.I:' Pl

basato su =olo 46 casl.




Combating Environmental Causes of Cancer
David C. Christiani, M.D., M.P.H.

Diuring the past three
decades, Increases in the inci-
dence of some childhood can-
cers, such as leukemia and brain
tumors, may 'mplicate prenatal
exposure to environmental car-
cinogens — and more than 300
mdustrial chemicals have been
detected in umbilical-cord blood.

N ENGL | MED 364;0 HMEIM.DRG MARCH 3, 2001




PRINCIPALI GRUPPI DI PESTICIDI CON POTENZIALI
EFFETTI DI “ENDOCRIN DISRUPTORS”

* Insetticidi clorurati (lindano, POl . v,
 Fungicidi ( vinclozolin, linorun,
 Trazoli ( ciproconazolo)
 Imidazoli ( imizalil)

e Triazine ( atrazina, simazina)

 Ftilene bisditiocarbammatil
{ mancozeb)

e Coformulanti( alchifenoli)

UN DECALOGO PER IL CITTADINO
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EFFETTI SULLA SALUTE RICONDUCIBILI ALL’AZIONE DI
INTERFERENTI ENDOCRINI

disfunzioni ormonali (specie alla tiroide)
e metaboliche

k a«%
sviluppo puberale precoce HJ nm-

iy erily

= Paathyeo -l'n

P e an =

diminuzione fertilita I"]f’"?,,” ] ’i’ J[)

abortivita spontanea, endometriosi, L
gravidanza extrauterina, parto pre AZIONE DEGLI INTERFERENTI ENDOCRINI
termine

disturbi autoimmuni

aumentato rischio di criptorchidismo
ipospadia

diabete/ alcune forme di obesita
elevato rischio di tumori

deficit cognitivi e disturbi
comportamentali

patologie neurodegenerative
danni transgenerazionali




AGRICOLTURA BIOLOGICA:
NON UN PRIVILEGIO PER POCHI
MA UNA PRATICA GENERALIZZATA

PERCHE’ SOLO COSI’ SI PUO’ TUTELARE LA VITAE LA
SALUTE DI TUTTI!
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Organic Diets Significantly Lower Children’s Dietary Exposure to
Organophosphorus Pesticides

Chensheng Lu,’ Kathryn Toepel,? Rene Irish,? Richard A. Fenske,? Dana B. Barr,? and Roberto Bravo?

Department of Environmental and Occupational Health, Rollins School of Public Health, Emory University, Atlanta, Georgia, USA;
?Department of Environmental and Occupational Health Sciences, University of Washington, Seattle, Washington, USA; 3National
Center for Environmental Health, Centers for Disease Cantrol and Prevention, Atlanta, Georgia, USA

We used a novel study design to measure dietary organophosphorus pesticide exposure in a group of
23 elementary school-age children through urinary biomonitoring. We substituted most of chil-
dren’s conventional diets with organic food items for 5 consecutive days and collected two spot daily
urine samples, first-morning and before-bedtime voids, throughout the 15-day study period. We
found that the median urinary concentrations of the specific metabolites for malathion and chlor-

pyrifos decreased to the nondetect levels immediately after the introduction of organic diets and

remained nondetectable until the conventional diets were reintroduced. The median concentrations

for other organophosphorus pesticide metabolites were also lower in the organic diet consumption
days; however, the detection of those metabolites was not frequent enough to show any staustical
significance. In conclusion, we were able to demonstrate that an organic diet provides a dramatic and
immediate protective effect against exposures to organophosphorus pesticides that are commonly
used in agricultural production. We also concluded that these children were most likely exposed to
these organophosphorus pesticides exclusively through their diet. To our knowledge, this is the hrst
study to employ a longitudinal design with a dietary intervention to assess children’s exposure to pes-
ticides. It provides new and persuasive evidence of the effectiveness of this intervention. Key waords:
children’s pesticide exposure, chlorpyrifos, dietary pesticide exposure, malathion, organic diet,
organophosphorus pesticides, urinary biomonitoring, Environ Health Perspect 114:260-263 (20006).
doi:10.1289/ehp.8418 available via bitp:/elx.doi.org/ [Online 1 September 2005]




e

Rappresenta un indicatore “ideaie” per

valutare I'esposizione delle popolazioni ad
inquinanti ambientali in particolare
diossine e PCB che, essendo lipofile e
bioaccumulabili, si concentrano in
particolare nella componente grassa delle
matrici biologiche
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Fourth WHO-Coordinated Survey
of Human Milk for Persistent
Organic Pollutants in
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Guidelines for Developing a
National Protocol

(Revised 1 Oct 2007)




Livelli di diossine nel latte materno in alcuni
paesi europei 1988-2007 dove e [’ Italia? §

Fig. 47. Dioxin levels in human milk in selected countries, 1988-2007
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£ Parsistent arganic poliutants fin human milk. Copenhagen, WHO Regional Office for Europe, 2002 (ENHIS Fact Sheet 4.3).
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Infant Exposure to Chemicals in Breast Milk in the United States:
What We Need to Learn From a Breast Milk Monitoring Program

Judy S. LaKind," Cheston M. Berlin,? and Daniel Q. Naiman®

Generally speaking, extremely limited
data on organic environmental chemicals in
breast milk in the Unites States have been
reported in the published literature. In fact,
as reported by Hn:jltjllj:uE'[" (46),
known about the breast milk contamination
and body burdens of the mother, infant, and
child living in Ukraine or Kazakhstan than,

.. more is

for example, about similar groups living in
California.” -

Environ Health Perspect 109:75-88 (2001).




Levels of polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans and
polychlorinated biphenyls in human milk from different regions of France

Jean-Frangois Focant **, Nadine Fréry ®, Marie-Laure Bidondo °, Gauthier Eppe ? Georges Scholl ?,
Abdessattar Saoudi ®, Amivi Oleko ", Stéphanie Vandentorren ”

Science of the Total Environment 452-453 (2013) 155

. Surprisingly, very
little information is available in the literature for the French population,
No data were neither collected for France during the different rounds
of the WHO/UNEP-coordinated exposure studies on levels of PCBs,

polychlorinated dibenzo-p-dioxins (PCDDs), and polychlorinated diben-

A Fa

zofurans (PCDFs) in human milk (WHO, World Health Organization,
2007). The unigque set of data available so far issued from a French na-
tional study conducted in lactaria in France in 1998 (Fréry et al,
2000a) but not reported in the literature.




PCDDI/F e PCB pgTEQ/g di grasso
in LATTE MATERNO IN ITALIA

N° SAMPLES (pool)

RESULTS
pg WHO-TEQI/g of fat
range (arithmetic mean)

REFERENCE

Giugliano (Campania)
Milano
Piacenza

8.65
11
9.94

Ulaszeweska MM et al.
Chemosphere( 2011)

Caserta, Napoli

10 - 14.2 ( 10.1)

Sebiorec study 2010
http.//speciali.espresso.repubbl

Roma 14.2 ica.it/pdf/sebiorec2010.pdf
1 (single case) Baldassarri L. T. et al.
Brescia Chemosphere (2008)
Roma 20.4 Abballe A et al.
Venezia 25-33-34.2 Chemosphere (2008)
Campioni raccolti fra 1998-2001
Weiss et al.

Milano

16.4- 21.3 ( 18,6)

Acta Pediatrica (2003)




INDAGINI SU LATTE MATERNO CONDOTTE
PER "INIZIATIVA SPONTANEA"™ IN PROSSIMITA" DI INCENERITORI DI RIFIUTI A
MONTALE , FORLI", RAVENNA ( 2008- 2011)

WHO- WHO- WHO-
campione e et parita Giorni PCDD/F-TEQ | PCBdI-TEQ PCDD/F-
(residenza) trascorso pe/g di Pe/g di FdAE

dal parto grasso grasso pg/g di
grasso
A ¥ 30 primipara 40 3,98 6,63 10.6
(Montale)
B * 32 pluripara 40 5.50 3,97 9,48
{ MEHtE'E] (2 aborti spo.
2 grav a ter)
c* 34 primipara 75 4,17 6,24 10,41
(Forli)
D*# 30 primipara 140 4,10 3,47 7,58
(Forli)
E 32 primipara 40 7,44 15,98 23.43
(Ravenna)
F 33 primipara 40 6,34 9,98 15.7
(Ravenna)




TARANTO: LIVELLI DI DIOSSINE E PCBdI SU 8 CAMPIONI DI
LATTE MATERNO ESEGUITI PER “INIZIATIVA SPONTANEA”

N° 8 CAMPIONI : RISULTATI

PCDDs/PCDFs+PCB WHO TEQ pg/g grasso

12,03
15,03
15,43
17,23
26,18
29,40
31,37
39,99

Valori variabili da 12,03 a 39.99 WHO TEQpg/g di grasso
media aritmetica 23.41 WHO TEQpqg/g di grasso




Cosa significano questi livelli?

Un neonato alimentato con circa 1000 ml di latte

materno/die contenente il 4% di grassi, assume,
invece di 2 pg/Kg/giorno di diossine identificati
dall’U.E ( o di 0,7 pg/Kg/giorno seconda E.PA):

40 pg/kg in Norvegia o Finlandia

80 pg/kg in Montale, Milan, Piacenza, Forli ....
100 to 320 pg/kg (media 200 pg/kg) a Taranto

1200 pg/kqg in Brescia (sito Caffaro)

Possiamo considerare questi valori
accettabili ?




MNon affidare alla sorte
il futuro di tuo figlie

PROPOSTE CONCRETE

BIOMONITORAGGIO DEL LATTE MATERNO ANCHE IN ITALIA SECONDO LE

INDICAZIONI DELL OMS

RATIFICA DELLA CONVENZIONE DI STOCCOLMA

SOSTITUZIONE DI PRATICHE INQUINANTI E IMMEDIATAMENTE EVITABILI
QUALI LINCENERIMENTO DI RIFIUTI/BIOMASSE e QUANT’ALTRO A
VANTAGGIO DI PRATICHE PIU’ VIRTUOSE

ADOZIONE DI STRUMENTI DI CONTROLLO RIGOROSI PER TUTTI GLI
IMPIANTI FONTE DI DIOSSINE PER I QUALI NON ESISTANO IMMEDIATE
ALTERNATIVE E MONITORAGGIO COSTANTE DEGLI ALIMENTI COLTIVATI IN
LORO PROSSIMITA’

LAPPROVAZIONE DI UN MARCHIO “DIOXIN FREE” PER GLI ALIMENTI
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STOCKHOLM CONVENTION:
STATUS OF RATIFICATIONS AS OF 16/02/2014

http://chm.pops.int/Countries/StatusofRatifications/tabid/252/Default.aspx

Parties of the Siockholm Convention
Howver, click, zoom for deigils




Rome, 19 March 2012, press conference at the Italian Parliament



CONCLUSIONI

La deliberata spietatezza
con la quale la popolazione operala e stata usata per aumenta-
re la produzione di beni di consumo e dei profitti che ne deri-

vano, si & ora estesa su tutta la popolazione de

volgendone anche la componente pi fragile, c
bini, sia con l'esposizione diretta alla pletora di cancerogeni,
mutageni e sostanze tossiche di varia natura presenti nell’ac-

qua, aria, suolo e cibo, sia con le conseguenze della sistemari-
ca e accanita distruzione del nostro habitat.

Riflessioni su Giulio Maccacaro

planeta, coin-
he sono 1 bam-

e 1 rischi attribuibili ad agenti chimici | orenzo Tomatis
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