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Statement on EPA Estrogenic Screening Results 

for Nonylphenol and Nonylphenol Ethoxylates  

 

July 14, 2010 – EPA recently released results from the first round of the Agency’s 

toxicity testing on oil dispersant products, which showed that none of the eight 

dispersants tested, including those that contain nonylphenol ethoxylate (NPE) surfactants, 

displayed biologically significant endocrine disrupting activity. 
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EPA used in vitro reporter gene assays, which are rapid lab-bench tests conducted in 

specially developed cell lines.  The assay results determine, at a screening level, whether 

test compounds are capable of binding with hormone receptors and, if so, how their 

binding potency relates to natural human hormones, such as the estrogen, 17-estradiol.   

 

In addition to screening the dispersant products, EPA also conducted limited testing 

directly on NPEs and two forms of nonylphenol (NP), branched and linear.  Branched NP 

can be an intermediate formed during the biodegradation of commercial NPEs in the 

environment.  Linear NP is laboratory chemical that is not used in commerce and is not a 

degradant found in the environment.  

 

In the EPA screening tests the estrogenic activity for branched NP ranged from 250 to 

80,000-fold less potent than 17-estradiol. Results previously reported in the published 

literature found branched NP to be one thousand to one million-fold less potent than 17-

estradiol, depending on which assay was used. Short-chain NPE degradants (NPE1 and 

NPE2) have been found to be less estrogenic than NP, while longer chain NPE 

(NPEn≥4), which are most commonly found in commercial products, appear to have little 

to no estrogenic activity.
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 These results are from a variety of in vitro tests that 

measure biomarkers of exposure to estrogens (e.g., vitellogenin induction in fish liver 

cells) and in vivo tests, which measured estrogen mediated changes in living fish or 

rodents.  EPA’s screening results appear to be fairly consistent with these previously 

reported results.  

 

Across all aquatic organisms, the weight-of-evidence shows that commercial NPEs (e.g., 

NPE9) are much less toxic than NP. 
11,12

  In 2006, EPA established Water Quality 

Criteria (WQC) for NP, the most toxic of the NPE environmental degradants.
 13

  WQC 

are surface water concentrations that, when met, will protect aquatic life.  EPA develops 

WQC based on aquatic toxicity studies that measure adverse effects, such as growth, 

survival, and reproduction.
 14

 These types of effects can have broader impacts on species, 

such as population reductions.  
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EPA’s WQC document for NP states:  

 

“Whole organism endpoints such as reproductive and growth effects are used to 

derive aquatic life ambient water quality criteria for nonylphenol.  To the extent 

that such endpoints reflect the integration of molecular, biochemical and tissue-

level effects at the whole organism level, the nonylphenol criteria address the 

estrogenicity of nonylphenol.” 
15

 

 

It is important to remember that the results of an in vitro assay are not directly relevant to 

exposures and effects in living organisms; bathing cells in a chemical solution is not the 

same as exposing living fish or other aquatic organisms in the lab or out in the 

environment.  However,  it is interesting to note that EPA’s in vitro estrogenic screening 

results for NP continue to support EPA’s chronic WQC for NP with effect concentrations 

that are 7 to 23 times greater than the chronic freshwater (6.6 µg/L) criteria and 28 to 88 

times greater than the chronic saltwater criteria (1.7 µg/L
 
).
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The US EPA WQC for NP were based on study results on ecological effects of this 

compound available through 2005.  Studies published since that time continue to support 

the US EPA WQC.
17

    

 

EPA’s WQC for NP, in conjunction with the extensive body of data available for NPE, 

provide EPA with a more than adequate basis to assess the risk of these compounds in the 

aquatic environment.  
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Barbara S. Losey 

Deputy Director 
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 (202) 419-1500 

 

 

 

***** 
 

The mission of the APE Research Council, which is composed of manufacturers, processors and raw 

material suppliers of alkylphenols (AP) and alkylphenol derivatives (e.g., alkylphenol ethoxylates (APE)), 

is to promote the safe use of AP and AP derivatives through research, product stewardship and outreach 

efforts, within the framework of responsible chemical management. For more information about AP and 

APE go to www.aperc.org.  
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