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Ipotalamo: produzione dell’Ormone di Rilascio delle
Gonadotropine (GnRH)
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GnRH: Ormone chiave della Puberta
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Background

| Paracetamolo e in grado di alterare pathways ormonali?

Reduced testis DNA synthesis resulting in decrease testicular weight,
decreased number of spermatocytes and deterioration of sperm
chromatin structures

Decreased risk of ovarian cancer

Reduced gonadotropin and estradiol (E2) levels

Decreased E2- dependent vitellogenin mRNA and protein production in a
concenfration-dependent manner

Reduced E2-induced uterine peroxidase activity and nuclear
progesterone receptor protein levels

Stimulated proliferation of ER-positive breast cancer cells

Acetaminophen exhibits weak antiestrogenic activity

Lower levels of testosterone produced by the foetal Leydig cells

Children exposed to long-term use of paracetamol during pregnancy
had substantially adverse developmental outcomes at 3 years of age

Analgesics at concenfrations relevant to human exposure cause
endocrine disturbances in the fetal testis

Protracted use of acetaminophen (1 week) may suppress foetal
testosterone production

Reduced F1 foetal germ cell number both in F/M and alterated foetal
germ cell development. F2 exhibited also sex-specific changes

Shortening of the anogenital distance in adult offspring; ovaries with
diminished follicle reserve and reduced fertility; reduced gonocyte
number

Tendency towards slightly earlier attainment of almost all studied markers
of female pubertal development with increasing number of weeks of
exposure

Rats

Humans

Humans

Cultured frout liver cells

Immature mice

Cell culture

Human Endometrial Adenocarcinoma (Ischikawa)cells

Ex vivo organotypic culture system (raf)

Sibling-Controlled Cohort Study

in vitro system based on the culture of human foetal testes

Human fetal testis in a xenograft model (mice)

Rafs

Pregnant dams

Nationwide Puberty Cohort

WigerR. et al 1995

Cramer D.W. et al 1998a

Cramer D.W. et al 1998b

Miller MR et al 1999

R Patel & R J Rosengren 2001

Harnagea-Theophilus E. et al 1998
Harnagea-Theophilus E. et al 1999a
Harnagea-Theophilus E. et al 1999b
Dowdy J. ef al 2003

Kristensen D. M. efal 2012

Brandlistuen R.E. et al 2013
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van den Driesche S. ; Macdonald J. 2015
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Background

Mutazioni nel gene Eapl bloccano la trascrizione di GnRH

Eapl
Fattore di Trascrizione
« Eapl mRNA aumenta durante la Puberta Eap1 mutated l WO
« Mutazioni nel gene di Eap1 causano la
Puberta Ritardata
\ 4 Aftivazione Inibizione
Trascrizione Transcrizione
IWI_I 'm}— Il’romoiore Preproencefalina I—

1 —
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Experimental Approaches

lpotesi

1) Paracetamolo altera la trascrizione di GnRH?
N . y Il Paracetamolo
2) Paracetamolo altera I'attivita del fattore di trascrizione .
Eap] 2 — si comporta
come ED?
3) IllParacetamolo € in grado dilegarsi ad ERa?
Luciferasi Real-Time PCR
HEK 293T GT1-7 cells
Analisi attivazione del promotore di GnRH tramite Analisi dell’espressione di GnRH Eap
Eap]l
g ?
/ ap
(R
+ Cellule embrionalirenali *  Modello di Neuroni maturi

* ERaTrasfettato o no « GnRH, Eapl, ERa endogeni



Results

RISULTATI LUCIFERASI:

Esposizione cellule Hek 293T ad 1TuM Paracetamolo (in DMSO)
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RISULTATI LUCIFERASI:

Esposizione cellule Hek 293T ad 1TuM Paracetamolo (in DMSO)

DMSO mostra un effetto quando presente da

solo nel terreno di cultura
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RISULTATI LUCIFERASI:

Esposizione cellule Hek 293T ad 1TuM Paracetamolo (in EtOH)
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GnRH mRNA: cellule GT 1-7 trattate con
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Eap1l mRNA: cellule GT 1-7 trattate con
Paracetamolo(in DMSQO)
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Conclusioni

« Paracetamolo inibisce mMRNA di GnRH e di Eapl, suggerendo un possibile comportamento di ED (in vitro)

Paracetamolo sembra non agire tramite ERa

DMSO sembra influenzare gli esperimenti

Prospettfive future

Ripetizione dell’esposizione con Paracetamolo in EtOH e misurazione di mRNA

Esposizione Paracetamolo su neuroni non maturi(Gn11) e misurazione della capacitad migratoria

Analisi in silico dell’interazione Paracetamolo-ERa
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