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1 in 6 couples 
fertil ity problems

OVULATION DISORDERS account for infertility
in 1 out of 4 infertile couples

BREAST CANCER
1 in 8 women 

ENDOMETRIOSIS
10% reproductive-age 

women

IRREGULAR
MENSTRUAL CYCLES

50 per 1000 women

EARLY MENOPAUSE
1 in 250 women 
by age 35 years

POLYCYSTIC OVARY 
SYNDROME (PCOS)

5-15% of women



“alterations in ovarian structure or function that may manifest as fecundity 
impairments, gynecologic disorders, gravid diseased or later onset adult diseases” 

– Buck Louis 2011

Johansson et al. 2017 Nat Rev Endocrinol

Studies showing clear associations (fetal) 
EDC and ODS are scarce

DES associated with impaired fecundity, earlier age at
menopause, increased incidence uterine fibroids; PFOA
delays menarche; DDT reduces number of follicles; high
serum BPA associated with PCOS; DEHP associated
with endometriosis in humans

Pathological mechanisms are unclear

OVARIAN DYSGENESIS SYNDROME (ODS)



CRACKING THE EGG FACTOR

• Better understanding of biology
• Human-relevant biomarkers
• Sensitive endpoints
• Improve test capabilities



BEFORE 
BIRTH

INFANCY 
and

CHILDHOOD

EACH MONTH FROM 
PUBERTY TO MENOPAUSE

±300.000 FOLLICLES 
WITH OOCYTES ±400 OVULATIONS

FEWER OOCYTES EARLY or DELAYED PUBERTY,
IRREGULAR MENSTRUAL CYCLE

EARLY MENOPAUSE, 
INFERTILITY
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D I F F E R E N T  L I F E  S TA G E S ,  D I F F E R E N T  E F F E C T S

Van Duursen et al. 2020 Int J Mol Sci



BEFORE 
BIRTH

±300.000 FOLLICLES 
WITH OOCYTES

D I F F E R E N T  L I F E  S TA G E S ,  D I F F E R E N T  E F F E C T S

≤ 1 mm3

HUMAN FETAL 
OVARY

(7-12 DW)
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Wagner et al. 2020 Nat Comm

NO GERMLINE 
STEM CELL POPULATION 

ADULT OVARY



EACH MONTH FROM 
PUBERTY TO MENOPAUSE

±400 OVULATIONS

D I F F E R E N T  L I F E  S TA G E S ,  D I F F E R E N T  E F F E C T S

Estonian 
IVF cohort
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SENSITIVE ENDPOINTS

Onset of puberty
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Johansson et al. 2020 under review



SENSITIVE ENDPOINTS

Mammary gland



IMPROVE UNDERSTANDING

ID 345: AR antagonism leading to reduced fertility, female



https://aopwiki.org/aops/7

IMPROVE TEST CAPABILITIES

QSAR PPARg

OVARIAN SPECIFIC 
STEROIDOGENESIS

BOVINE OOCYTE 
MATURATION & 
COMPETENCY

GRANULOSA CELL 
FUNCTIONING



OPPORT
UNITIES

• Use (p)AOPs for better interpretation of in 
vivo findings
– focus on susceptible windows, including 

puberty 

• Improving existing TGs
– follicle count, vaginal opening, mammary gland
– (ovarian) steroidogenesis

• New test methods with clear anchoring in 
AOPs and test strategies
– QSAR, screening ER-b, granulosa cell function, 

oocyte maturation and competency

• Tackling female reproductive toxicity 
across regulations



Experimental studies…

• Human ovary, adrenal, 
follicles and follicular fluid

• In silico and in vitro studies
• Rat studies

• Novel or improved in silico, in 
vitro and in vivo test methods

• Test strategy to identify EDCs 
toxic to female reproduction

…will provide…

• Human-relevant biomarkers
• Adverse Outcome Pathways
with focus on sensitive life stages

…for development of:
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SAFEGUARDING 
WOMEN’S HEALTH 

AGAINST ENDOCRINE 
DISRUPTORS
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