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1)  Direct  
Interactions 

 
Receptor 
Agonists 

Antagonists 

2) Indirect  
Interactions 

 
Receptor Expression 

Hormone Levels 
Receptor Response 

An endocrine disruptor is “a chemical or mixture of chemicals in the environment  
that interferes with any aspect of hormone action.” – The Endocrine Society, 2012. 
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http://oilprice.com/ 
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http://fracfocus.org 

Abdullah et al 2016, Tox Environ Chem 
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Kassotis et al 2016a, STOTEN 
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� Elevated antagonist activities present in surface water 
downstream from oil and gas wastewater disposal 
operation. 
�  Geochemical and organic chemical analyses (Akob et al. and 

Orem et al.) demonstrate unconventional oil and gas wastewater 
influence on stream quality. 

�  Antagonist equivalent concentrations at levels known to result in 
adverse health effects in aquatic organisms.  
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•  Concentrations in drinking water  
(each of 23 chemicals; 23-mix): 
 

0.01, 0.1, 1.0, 10 mg/L or  
3, 30, 300, 3,000 μg/kg/day  
in 0.2% ethanol vehicle (~500 mg/kg/day), 
 

& 50 mg/kg/day flutamide (AR antagonist) control 
Kassotis et al 2015, Endocrinology 
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Kassotis et al 2016b, in prep 
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Nagel Lab – May 2013 

Nagel & vom Saal Labs – June 2012 

EPA STAR Pre-Doctoral Fellowship 
Passport Foundation 
University of Missouri 
Crowdfunding campaign via Experiment.com 
 

Funding Sources: 
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