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1. Can chemicals used in oil and gas extraction 
disrupt normal endocrine signals?

2. Is endocrine disrupting activity in surface and 
ground water associated with oil and gas 
extraction?

3. What Health effects may be associated with 
exposure to chemicals?
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Estrogen receptor is a ligand 
activated transcription factor



Hormones can work at low 

concentrations

1 drop in olympic pool = 1 part per billion 
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Endocrine Disrupting Chemicals (EDC)

ά! ŎƘŜƳƛŎŀƭΣ ƻǊ ƳƛȄǘǳǊŜ ƻŦ ŎƘŜƳƛŎŀƭǎΣ 
that interferes with any aspect of 
ƘƻǊƳƻƴŜ ŀŎǘƛƻƴΦέ

The Endocrine Society Statement on endocrine disrupting chemicals. Endocrinology 2012



EDCs can disrupt hormone receptors 
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EDCs are found in many products
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Why is endocrine disruption important 

to human health and disease?

ÅHormones and EDCs can act at low concentrations

ÅHuman exposure can be within the range of bioactivity

ÅDevelopmental exposure can alter adult health & disease



Disruption of hormones can result in 
adverse health uutcomes
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1. Can chemicals used in unconventional oil and 
gas (UOG) operations disrupt normal endocrine 
signals?

2. Is endocrine disrupting activity in surface and 
ground water associated with UOG extraction?

3. What Health effects may be associated with 
exposure to chemicals?
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Our hypothesis: Chemicals used in hydraulic fracturing 
will disrupt hormone receptors

Chris Kassotis, PhD



EDC activity measured with nuclear 
receptor reporter gene asssy

ÅTested 24 chemicals 

ÅFive nuclear receptors

ÅMeasured receptor activation

ÅMeasured receptor inhibition



Chemical Name CAS # Oil and Gas Operation Use
1,2,4-trimethylbenzene 95-63-6 Surfactant

2-(2-methoxyethoxy) ethanol 111-77-3 Biocide, Surfactant

2-ethylhexanol 104-76-7 Defoamer, Breaker

Acrylamide 79-06-1 Scale Control, Friction Reducer

Benzene 71-43-2 Paraffin Inhibitor, Surfactant

Bronopol 52-51-7 Biocide

Cumene (Isopropylbenzene) 98-82-8 Paraffin Inhibitor

Diethanolamine 111-42-2 Friction Reducer, Corrosion Inhibitor

Dimethylformamide 68-12-2 Corrosion Inhibitor

Ethoxylated nonylphenol 9016-45-9 Surfactant, Corrosion Inhibitor

Ethoxylated octylphenol 9036-19-5 Surfactant, Corrosion Inhibitor

Ethylbenzene 100-41-4 Non-emulsifier, paraffin inhibitor

Ethylene glycol 107-21-1 Crosslinker, Friction reducer

Ethylene glycol monobutyl ether (2-BE) 111-76-2 Surfactant, Foamer

Methyl-4-isothiazolin 2682-20-4 Biocide

Naphthalene 91-20-3 Surfactant, Acid Inhibitor

Phenol 108-95-2 Resin-coating for proppants

Propylene glycol 57-55-6 Gellant, Breaker

Sodium tetraborate decahydrate 1303-96-4 Crosslinker

Styrene 100-42-5 Proppant

Toluene 108-88-3 Non-emulsifier, paraffin inhibitor

Triethylene glycol 112-27-6 Biocide, Dehydration

Xylenes 1330-20-7 Non-emulsifier, Breaker

Oil and Gas Chemicals Tested



EDC Activity of 24 FrackingChemicals

Receptor Activation Inhibition

Estrogen 1 21

Androgen 0 21

Progesterone 1 12

Glucocorticoid 0 10

Thyroid 2 7

Kassotis, et al, 2014 and 2015



1. Can chemicals used in unconventional oil and 
gas (UOG) operations disrupt normal endocrine 
signals?

2. Is endocrine disrupting activity in surface and 
ground water associated with UOG extraction?

3. What Health effects may be associated with 
exposure to chemicals?



Oil and Gas Waste Water Injection 
Disposal Facility in West Virginia



Surface Water Antagonist Activities
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