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What Are They?

• A compound, either 
natural or synthetic, 
which through 
environmental or 
inappropriate 
developmental 
exposures alters the 
hormonal and 
homeostatic systems 
that enable the 
organism to 
communicate with and 
respond to its 
environment.
– Endocrine Society Scientific Statement

Estrogen
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Where Do They Come From?



Specific Chemicals of Concern

• Phthalates – used as a plastic additive in various consumer 
products, including cosmetic and personal care products, soft 
PVC (“vinyl”) consumer products, and construction materials 

• Perfluorinated chemicals (e.g., PFOA and PFOS) – used to 
make non-stick for cookware and stain repellants for fabrics

• Polybrominated diphenyl ethers (PBDEs) – used as flame 
retardants in upholstered furniture, carpets, curtains, and 
electronics

• Heavy metals (lead, mercury, arsenic) – most exposures are 
from man-made sources (e.g., coal-fired power plants, other 
industrial emissions, paints, pressure treated wood)

• And many others (BPA, PCBs)



How Do They Act?

• Nuclear and non-nuclear 
steroid hormone receptors
– E.g., estrogen, androgen, 
progesterone, thyroid, 
retinoid, and others

• Non-steroid receptors
– E.g., neurotransmitter 
receptors for serotonin, 
dopamine, norepinephrine

• Orphan receptors
– E.g., aryl hydrocarbon 
receptor (AhR)

• Enzymatic pathways 
involved in steroid 
biosynthesis and/or 
metabolism

• Many others

Nuclear Receptor Action



What Can They Do?

• Offspring effects:
– PCOS
– Vaginal adenocarcinoma
– Reduced fertility 
– Earlier menarche

• Early puberty/development of 
physical/sexual traits

• Reproductive system effects:
– Tract abnormalities
– Endometriosis
– Polycystic ovarian 
syndrome (PCOS)

– Premature ovarian failure
– Blocked ovulation
– Infertility-subfertility
– Miscarriages 
– Ovarian tumors and vaginal 
adenocarcinoma

– Breast abnormalities



What Can They Do?

• Offspring effects:
– Delayed puberty
– Prostate disease

• Demasculinzed brains

• Early or delayed puberty and 
sexual maturation

• Reproductive system effects:
– Small or undescended 
testes

– Testicular dysgenesis 
syndrome (TDS) 

– Cryptorchidism, 
hypospadias, oligospermia, 
and testicular cancer

– Decreased fertility
– Epididymal cysts 
– Increased anogenital 
distance

– Decreased penile length
– Increased prostate size
– Prostate cancer



Most-Important Considerations

1. Exert nontraditional dose-response curves 
and low exposures may be more potent 
than higher ones

2. Timing of exposure is key

• Fetal and early postnatal life most vulnerable

3. Potential lag time between exposure and 
effect manifestation 

4. May affect the exposed individual, children, 
and subsequent generations



Conclusion

•Endocrine disruptors are 
pervasive in our environments

•They have a wide range of effects, 
particularly with regards to the 
reproductive and neuroendocrine 
systems

•Dose-response curves are 
untraditional, and low doses can 
have larger effects than high ones

•American Medical Association 
adopted the Endocrine Society 
resolution calling for new polices 
to decrease exposure
NOTE: much of the information presented was derived from the Endocrine 
Society Scientific Statement (June 2009)
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