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Mixture effects at very low doses with combinations of anti-androgenic pesticides,

antioxidants, industrial pollutant and chemicals used in personal care products
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Conclusions

We have shown that the anti-androgenic effects of a mixture of AR
antagonists from a wide range of sources and exposure routes are additive
in this assay at very low concentrations. Since our compound selection
was based on either actual or estimated human exposure in Europe and
the USA, at least some of the mixture components are likely to be present
simultaneously in people. Whether combined effects from exposure to AR
antagonists might be produced in foetal life, thus providing a possible
explanation for the rising trends in cryptorchidisms and hypospadias,
will be determined by the number of AR antagonists present in tissues
and their potency. However, our study has shown that the often low
levels measured for individual AR antagonists are not a reliable indicator
for dismissing risks from this class of chemicals. Renewed efforts of
searching for AR antagonists in human tissue will be required for cumula-
tive risk assessment.
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