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Background
ü Phthalates (diethylhexyl phthalate [DEHP] in particular) and Bisphenol A (BPA),

extensively used as plasticizers, are non-persistent environmental
contaminants whose well documented presence in humans raises concern
since they act as endocrine disruptors (EDs), thus potentially affecting human
health.

ü EDs exposure during childhood deserves special attention since this
represents a crucial susceptible phase of development.

ü Recent studies have associated the exposure to DEHP and BPA to endocrine
related multi-factorial diseases in children, in particular precocious puberty
and obesity.

ü No national data exist up to now on levels of DEHP, and its metabolites (MEHP
and secondary metabolites) and BPA in toddlers, children and adolescents nor
on associations between exposure and such diseases

http://www.iss.it/lifp



Main Objectives

Associationbetweenexposure andhealth
Ø Evaluate		internal	levels	of	DEHP	and	its	metabolites	 and	BPA	in	children	and	adolescents	

and	setting	reference	ranges	for	DEHP	and	BPA	exposure	in	Italian	children	and	women
Ø Evaluate	environmental	factors,	food	habits	and	lifestyles	as	sources	of	EDs	exposure
Ø Investigate	the	relationship	between	DEHP’s	metabolites	 and	BPA	internal	 levels	and	

children	diseases
Ø Integrate	internal	EDs	levels	with	biomarkers	of	effect	related	to	such	diseases,	 as	proxy	

of	potential adverse outcomes
Ø Evaluate	cause-effects	due	to	BPA/DEHP	exposure	in	experimental	 conditions	by	a	

juvenile	toxicity	study	in	rodents,	as	innovative	animal	model	for	childhood	diseases
Ø Improve	risk	assessment	 integrating	human	and	experimental	 data	and	to	identify	

effective	measures	to	reduce	the	exposure
Ø Networking	with	projects	and	institutions	 in	order	to	compare	results	and	implement	the	

EU	database	on	DEHP’s	metabolites	 and	BPA	
Ø Create	a	specimen	 biobank (https://www.ifc.cnr.it/index.php/it/le-aree-di-

competenza/la-biomedicina/bio-banca)	
Ø Contribute	to	the	knowledge	on	biomonitoring as	tool	for	risk	assessment	 (EFSA)
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ü Division of Italy in macro areas (North, Centre, South) and each macro area into
urban and rural areas according to urbanization degree and human density

ü Involvement and training of pediatricians from the National Health System
ü Enrollment of 2160mother-child/adolescent pairs, by age and gender:
• questionnaire on lifestyle/food habits; food diary two days before urine

sampling;
• collection of urine samples for analysis of the levels of BPA and DEHP metabolites

(MEHP, MEHHP, MEOHP)



i) idiopathic premature thelarche: enrollment of 30 girls aged
2-7 years

ii) idiopathic central precocious puberty: enrollment of 30 girls
aged 2-7 years

iii) idiopathic childhood obesity: enrollment of 30 boys and 30
girls aged 6-10 years.

Age and gender paired controls
• BPA and DEHP/DEHP metabolites levels in urine
• Relevant toxicological biomarkers (hormones, lipid and

glucose metabolism, liver and thyroid function) in blood

Case-control	studies



• Rats	(10	rats/sex/group 12	treatment	groups)	exposed	
through	the	diet	for	28	days,		from	weaning	(day	23)	until	
sexual	maturity	(approx.	day	60),	to	BPA	and	DEHP	alone	
and/or	in	mixtures	

• Exposure	doses	comparable	to	the	levels	recorded	in	
children	population.	

• Thyroid	and	reproductive	biomarkers	measured	in	
serum.	

• Histopathology	of	spleen,	uterus,	ovaries,	testes,	liver,	
pancreas,	thyroid	and	adrenal	glands	

• Gene	expression	of	hypothalamic-pituitary-gonadal	axis	

Juvenile rodent study

(corresponding	 to	the	same	life	stages	of	
children	in		biomonitoring study)
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