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The Life MILCH project aims to reduce exposure of mother-infant 

pairs to environmental Endocrine Disrupting Chemicals (EDCs):  

1. Assessing exposure levels to EDCs in mother-child pairs and 

their impact on infant development in the 1° year of life – with 

breast milk as a biomarker of exposure (First Screening)

2. Developing specific intervention actions to reduce maternal 

exposure => awareness & educational campaign and monitoring 

its impact (Second Screening).
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Environmental Endocrine Disrupting Chemicals:

An endocrine disruptor is an exogenous chemical, or 
mixture of chemicals, that interferes with any aspect of 
hormone action (Zoeller et al., Endocrinology, 2012)

A chemical designed for specific purpose but with side 
effect…mimic or antagonize hormone action. ~1000 chemicals 
released in the environment are EDCs

Consistent epidemiological and animal experimental 
evidence of Disease Risk Increased by Developmental 
Exposures to EDCs (Reproductive, Neurobehavioral, 
Metabolic disorders)

>100,000 chemicals in commerce

Some % are toxic, via

Alterations of DNA

Mutagens

or general Toxicity

Some % interfere with 
some aspect of the 
endocrine system

Endocrine Disruptors
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Why Breast Milk? 

✓ Best source of nutrition, 
many benefits

✓ Critical period for brain 
development

✓ Not well studied

✓ Concentrate lipophilic 
substances

✓ Biomarker of 
environmental exposure

(and formula milk)
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36th week of pregnancy

Collection of mother urine 
and serum and EDCs level 
evaluation 

Woman lifestyle and 
nutritional habits 
questionnaires  

Clinical data collection 

delivery 1-month 3 months 6 months 12 months 

Collection of infant urine 
and EDCs level evaluation 

Evaluation of newborn 
growth parameter

Mother and infant lifestyle and 
nutritional habits questionnaires  

Evaluation of infant 
development

Collection of infant 
urine 

Mother and infant lifestyle and 
nutritional habits questionnaires  

Evaluation of infant 
development

Evaluation of infant 
neurobehavioral 
development

Evaluation of infant 
neurodevelopment

Evaluation of infant 
neurobehavioral 
development

Collection of breast 
milk, mother urine 

Visual preference paradigm

Face-to-Face-Still-Face

Fagan test

Bayley-III

Barrier task

Mother and infant lifestyle and 
nutritional habits questionnaires  

Evaluation of infant 
development

Evaluation of infant 
neurobehavioral 
development

Collection of infant 
urine and EDCs level 
evaluation 

Collection of breast milk, 
mother urine and EDCs level 
evaluation 

Collection of infant 
urine 

Collection of breast milk, 
mother

Collection of infant 
urine and EDCs level 
evaluation 

Mother and infant lifestyle and 
nutritional habits questionnaires  

Evaluation of infant 
development

Evaluation of infant 
neurobehavioral 
development

Evaluation of infant 
neurodevelopment

Bayley-III

Numero

Parma 255

Reggio Emilia 283

Cagliari 151

TOTALE 689

First screening
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Bisfenoli

Ftalati

Piretroidi Parabeni

Glifosato

PAHs

- Group A: (4 analytes) = Bisphenols A, S, F and Bisphenol F 1,1'-

[Methylenebis(4,1-phenyleneoxy)]bis[3-chloro-2-propanol].

- Group B: (7 analytes) = Parabens methyl, ethyl, propyl, isopropyl, 

butyl, isobuthyl and benzyl esters of parahydroxybenzoic acid.

- Group C: (11 analytes) = polycyclic aromatic hydrocarbons (PAHs)

anthracene, pyrene, phenantrene, chrysene, benz(a)anthracene, 

Benzofluoroanthracene + benzo(a)pyrene + benzo(k)fluoranthene, 

benzo(ghi)perylene, indeno(1,2,3-cd)pyrene, dibenz(a,h)anthracene.

- Group D: (4 analytes) = Pesticides Chlorpyrifos, Glyphosate and its

major metabolites glufosinate and aminomethylphosphonic acid

(AMPA).

- Group E: (14 analytes) = Pthalates Dimethyl phthalate, Diethyl 

phthalate, Dibutyl phthalate, Benzyl butyl phthalate, Di-n-octyl 

phthalate, Di-(2-ethylhexyl)phthalate, Mono-methyl phthalate, Mono-ethyl 

phthalate, Mono-n-butyl phthalate, Mono-benzyl phthalate, Mono-n-octyl 

phthalate, Mono(2-ethylhexyl)-phthalate, Mono(2-ethyl-5-hydroxyhexyl)-

phthalate, Mono(2-ethyl-5-oxohexyl)- phthalate.

- Group F: (2 analytes) = Insecticide Pyrethroid; cypermethrin and 

cyfluthrin.

- Group G: (16 analytes) Metals (Al, As, Ba, Bi, Cd, Co, Cr, Cu, Mn, Mo, 

Ni, Pb, Ti, Tl, V, Zn).

List of Endocrine Disruptors Chemicals (EDCs)
Simultaneous analyses of the groups of EDC analytes were set up
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Risk assessment model
Maternal lifestyle and nutritional habit pre- and post-pregnancy will be correlated to EDCs levels in breast milk and infant

growth parameters and neurodevelopmental outcomes

Prevention and awareness campaign to promote a lifestyle that will reduce maternal exposure to EDCs and improve 

mother-infant’s health
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Dr. Annalisa 

Pelosi, PhD

chief statisticianLivelli ED 

materni

Condizioni 

cliniche 

materneAssunzione di 

farmaci e integratori

Benessere bio-psico-sociale

BMI a inizio e fine 

gravidanza, variazion di 

peso 

Abitudini 

nutrizionali 

materne

Abitudini alimentari

Alimenti assunti entro 48 

ore dal prelievo

Sile di vita 

materno
Esercizio fisico

Lavoro

Altro (traffico, mobili…)

Cura del corpo, cura della 

casa, abbigliamento…

Utensili da cucina e 

abitudini di cottura

Benessere 

biopsicosociale 

del bambino/a

Neurosviluppo

Stadi puberali

Parametri di sviluppo 

fisico

Stile di vita del bambino/a 

(alimentazione, cura del 

corpo, gioco…

Livelli ED bambino/a

SEM: Network con-causale tra fattori di esposizione al rischio ed outcome, basato su 

fattori probabilistici.

Inner model (modello di struttura, formativo)

Outer model (modello di misura)

Relazioni dirette

Relazioni mediate

… tradotta in SEM longitudinale
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➢ Based on the risk model, identify measures to reduce exposure to EDCs, and 

communicate them, in particular, to pregnant and breastfeeding women (and 

then to young women of childbearing age, health practitioners, including 

physicians, gynaecologists, paediatricians, family doctors, obstetricians and 

medical students)

 PREVENTION CAMPAIGN

 INTERVENTION

➢ SECOND SCREENING to evaluate the effectiveness of the prevention campaign 

& intervention by analyzing the levels of EDCs in the breast milk of the women 

who participated in the campaign during pregnancy/nursing

➢ The hypothesis is that a change in lifestyle and food habits will 

reduce the levels of EDCs in the mother, the breastmilk and 

consequently in the child. 
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OUTPUT

➢An evidence-based Risk Assessment Model => sources of exposure/ EDCs 
levels/developmental effects

➢  Information/awareness campaign and the monitoring of its actual impact 

➢EDCs in infant milk formula 
       

➢ Involvement of stakeholders (Cosmetics, Food packaging) 

➢Raising attention on breastfeeding and maternal nutriti

➢Contribution to EU database (KTE LIFE EnvHealth Network) 

Voluntary agreements and EDCs-free label
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SYNERGIES

✓ Networking

✓ Methods and tips to 

share

✓ Early biomarkers of 

exposure and effects

✓ Evidence based 

assessment of an 

information campaign 

on individual behatìvios 

to reduce EDC exposure 
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Dipartimento di Medicina e Chirurgia

Prof.ssa Paola Palanza
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Prof. Davide Ponzi

Prof.ssa Annalisa Pelosi

Prof.ssa Dolores Rollo

Dott.ssa M. Maddalena Brambilla

Dott.ssa Anna-Mariia Shulhai
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Dott.ssa Stefania Fieni

Dott.ssa Laura Castigliani

Dott.ssa Alessia Paganuzzi

Dott.ssa Caterina Faniello

Dott.ssa Enny Gambazza

Dott.ssa Fosca Peveri

Dott.ssa Alessia Tommasini

AUSL-IRCCS di Reggio Emilia

Prof.ssa Maria E. Street

Dott.ssa Beatrice Righi

Dott.ssa Chiara Sartori

Dott.ssa Francesca Alberghi

Dott.ssa Veronica Buia

Dott.ssa Cecilia Catellani

Dott.ssa Marta Fontana

Dott.ssa Emanuela Davolio

Dott.ssa Cecilia Rotteglia

Università di Firenze

Prof.ssa AnnaMaria Papini

Dott.ssa Francesca Nuti

Dott.ssa Feliciana Real-Fernandez

Prof. Paolo Rovero

Università di Cagliari

Prof. Vassilios Fanos

Prof.ssa Angelica Dessì

Dott.ssa Silvia Petza

Dott.ssa Roberta Pintus

Dipartimento di scienze chimiche, della 

vita e della sostenibilità ambientale

Prof. Francesco Nonnis Marzano

Dott.ssa Laura Filonzi

Dott.ssa Alessia Ardenghi

Dott.ssa Caterina Toscani

Dott.ssa Marina Vaghi

Dott.ssa Giulia Zuccon 

UO Neonatologia

Prof.ssa Serafina Perrone

Dott.ssa Chiara Petrolini

UO Clinica Pediatrica 

Prof. Carlo Caffarelli

Prof. Francesco Pisani

Dott.ssa Benedetta Piccolo

Dott.ssa Emanuela Turco

Grazie a tutte le mamme e ai loro bambini!
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