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The Challenge: Wildlife are exposed throughout their lives to low levels of 

natural and synthetic chemicals that are present in the environment, many 

of which interfere with the animal’s endocrine, neural, and/or physiological 

systems. The reproductive and other detrimental physiological responses to 

these chemicals are commonly difficult to observe using acute or short term 

laboratory exposures based on traditional dose-response relationships. A 

protocol that includes reproductive and biochemical endpoints for identifying 

potential endocrine disrupting effects across two complete generations has 

been proposed by the US EPA for assessing endocrine disruption in birds and 

other wildlife. 
 

The Science: Using the EPA’s avian model species, the Japanese quail 

(Coturnix japonica; JQ), USGS biologists completed two multigenerational 

studies testing effects of endocrine active chemical exposure through the diet 

and by maternal deposition: trenbolone, an androgenic anabolic steroid used 

to enhance growth in farm animals, and hexabromocyclododecane (HBCD), 

a flame retardant that bioaccumulates in wildlife tissues and persists in the 

environment. Hormonal and genomic response markers analyzed in the F0, F1 

and F2 adults and their offspring, indicated endocrine effects in the trenbolone 

treated birds.  No endocrine related effects were found in the HBCD treated JQ.
 

The Future: Laying the foundation for future studies to compare variations 

in species sensitivity between JQ and wild North American avian species that 

are likely to be exposed to androgenic endocrine chemicals such as trenbolone 

in the environment, PWRC biologists are focusing on the more sensitive stage 

for exposure, that of the embryo.  Researchers are developing protocols for 

optimizing the artificial incubation of the Japanese quail as well as alternative 

species, such as the American kestrel (Falco sparverius); a series of egg 

injection trials will be conducted to evaluate relative species sensitivity. These 

protocols will incorporate the genomic response markers for the hypothalamic-

pituitary-gonadal axis as well as that for the thyroid and adrenal, and include 

baseline measures for optimizing sampling for detecting EDC-attributed 

changes in embryonic hormones.
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