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Endocrine disruptors cause toxic fallout
A spat has erupted between endocrinologists and a group of toxicologists over how best to 
regulate endocrine-disrupting chemicals, as the European Commission prepares to release a new 
strategy on the issue. David Holmes reports.

A storm is brewing on both sides 
of the Atlantic as toxicologists and 
endocrinologists clash over how 
best to assess the threat posed 
by chemicals that can disrupt the 
body’s endocrine system (endocrine-
disrupting chemicals, or EDCs). 

The combative debate fi rst surfaced 
in the USA, after the Endocrine 
Society penned a critical response to 
a draft US Environmental Protection 
Agency (EPA) report, accusing the 
agency of taking an overly simplistic 
approach to the risk assessment 
of EDCs, and of failing to consult 
endocrinologists. Meanwhile, as the 
European Commission prepares to 
publish a new strategy on endocrine 
disruptors in the autumn, a war of 
words has broken out after a group 
of toxicologists wrote an open letter 
to the European Commission’s 
chief scientifi c adviser Anne Glover, 
accusing the commission of bowing 
to pressure from endocrinologists and 
planning to adopt an overly cautious 
approach to potential EDCs that they 
say would amount to a “rewriting of 
the rules and accepted practices of 
toxicology”. An infl uential group of 
endocrinologists hit back at the end 
of August, taking to the pages of the 
journal Environmental Health to say 
that not only had the toxicologists 
confused and confl ated important 
aspects of the debate, but also that 
their opinions might have been 
unduly infl uenced by confl icts of 
interest.  

Mostly man-made, EDCs are present 
in everything from pesticides and 
metals to additives or contaminants 
in food and personal care products; 
they can interfere with the endocrine 
system in a multitude of ways. Some 
mimic natural hormones, others can 
block the eff ects of a hormone on 

certain receptors, while others can 
stimulate or inhibit the production of 
hormones, with eff ects ranging from 
reproductive tract defects to type 2 
diabetes and obesity in experimental 
models. However, divining their actual 
eff ects on human beings has proved 
diffi  cult. In 2002, the International 
Programme on Chemical Safety  (IPCS; 
a joint programme of WHO, the United 
Nations Environment Programme 
[UNEP] and the International Labour 
Organization) published Global 
Assessment of the State of the Science of 
Endocrine Disruptors, which concluded 
that although there was evidence that 
certain eff ects observed in wildlife can 
be attributed to EDCs, there was only 
weak evidence for endocrine-related 
eff ects in people. 

Fast forward just over a decade, 
and the picture looks very diff erent. 
“The past 10 years has been an 
important and an exciting time for 
research in, and knowledge about, 
EDCs”, says Andrea Gore, Professor 
of Pharmacology and Toxicology, at 
The University of Texas at Austin in 
the USA. In 2002, the relevance of 
EDCs to people and their biological 
mechanisms were poorly understood, 
says Gore. But a fl ood of papers since 
then by “academic researchers and 
epidemiologists with no confl icts of 
interests”, Gore emphasises, has led 
to a radical reappraisal of the hazards 
posed by EDCs. 

Drawing heavily on this new 
data, last year’s UNEP and WHO 
publication, State of the science of 
endocrine disrupting chemicals—2012, 
concluded that there has been a failure 
to adequately address the underlying 
environmental causes of trends in 
endocrine diseases and disorders, 
that disease risk due to EDCs may 
be signifi cantly underestimated, 

and that an integrated, coordinated 
international eff ort is needed to 
defi ne the role of EDCs in current 
declines in human and wildlife 
health and in wildlife populations. 
Åke Bergman, from the Department 
of Materials and Environmental 
Chemistry at Stockholm University 
in Sweden, edited both the 2002 
IPCS report and the 2012 update, so 
is in a better position than most to 
contrast what we know now with 
what we knew then. “In 2002 we only 
considered a very limited number of 
persistent organic pollutants (dioxins, 
PCBs, DDTs, HCHs, and HCB), but 
now we can give examples of over 
800 chemicals that show endocrine-
disrupting activity”, he notes. “We 
are addressing far more hormonal 
systems than 10 years ago, and non-
monotonic and low-dose responses 
were not even discussed 10 years ago”. 

Bergman’s last point about non-
monotonic dose responses is crucial. 
Standard toxicology assumes that as 
the dose of a chemical increases, so 
does its eff ect, and vice versa. This 
is a monotonic dose response. Safe 
exposure standards are usually set 
by exposing an experimental animal 
to a high dose of a chemical, and 
then successively decreasing doses 
until the eff ects of the chemical are 
no longer detectable. But this logic 
falls apart if the compound under 
investigation happens to cause a non-
monotonic dose response—ie, there is 
no linear relation between dose and 
response, and a signifi cant response 
can be caused at a low dose despite 
there being no or little response 
at a high dose. “Hormones act at 
extremely low doses; furthermore, 
actions of hormones (or EDCs) at 
one dose may not predict outcomes 
at another dose”, Gore points out. 
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“Yet, this fundamental property 
is not incorporated into current 
assessments. The battery of tests 
utilised by regulatory agencies is 
not sensitive enough and does 
not incorporate these features of 
thresholds and non-monotonic dose-
response curves”, she says. 

The Endocrine Society’s rebuke 
to the EPA was a response to the 
agency’s assertion that “current 
testing strategies are unlikely to 
mischaracterise, as a consequence 
of non-monotonic dose response, a 
chemical that has the potential for 
adverse perturbations of the estrogen, 
androgen or thyroid pathways”, 
and the issue is emblematic of what 
many endocrinologists perceive 
to be regulatory regimes based on 
toxicological concepts that are unfi t 
for the purpose of assessing the risk 
of EDCs. 

Linda Birnbaum, the straight-
talking Director of the US National 
Institute of Environmental Health 
Sciences (NIEHS), one of the National 
Institutes of Health, sums up the 
mood of frustration. “There are some 
people still stuck in the last century”, 
she says. And although she stresses 
that the EPA can “only do so much”, 
she continues that “the EPA’s focus 
on endocrine disruption is very much 
on oestrogen, androgen, and thyroid. 
Well guess what, there are lots of 
other endocrine systems. 10 years ago 
we were thinking things were pretty 

simple, it turns out to be a lot more 
complicated”, and many regulators, 
in Birnbaum’s opinion, are not 
capturing that complexity. “Context 
is everything”, she says. “You can 
have a completely diff erent response 
to the same hormone, possibly going 
through the same receptor system, in 
one tissue than you’d have in another 
tissue. And that response can be very 
time dependent; not only chronic 
versus acute but developmentally.”

The debate was given added 
piquancy in late July, when a group 
of prominent toxicologists published 
an open letter railing at the European 
Commission’s draft strategy for 
EDCs, which had been welcomed as 
a step in the right direction by many 
endocrinologists. The toxicologists 
take issue with the plans for special 
regulation of EDCs, and direct their 
ire at the commission’s proposal that 
“identifi cation of an in vitro eff ect 
without a causal relationship to 
adversity in an intact organism may 
be suffi  cient to classify a substance 
as an ‘endocrine disruptor’”. This, 
they say, “would not only represent 
a rewriting of the rules and accepted 
practices of toxicology, which rely 
on well-defi ned adverse eff ects 
observed in adequately performed 
studies, but also would be contrary 
to all accumulated physiological 
understanding”. 

That comment drew derision from 
Thomas Zoeller, of the University of 
Massachusetts in Amherst, USA, who 
worked on the 2012 UNEP report, 
and was one of 31 endocrinologists 
to put their name to a robust rebuttal 
in Environmental Health at the end of 
August. “I have no idea how someone 
could make a statement like that—
so grandiose, so all-encompassing, 
and yet, well, silly”, says Zoeller, 
while Birnbaum dismissed it as a 
“vitriolic” attack. Nor were punches 
pulled in the Environmental Health 
commentary, in which the authors 
state that “science relies on trust, and 
reasonable disclosure of fi nancial or 
other potential confl icts is therefore 

essential”, before going on to say that 
“this need has been emphasized by 
recent discoveries of hidden fi nancial 
confl icts in publications in toxicology 
journals, thus misleading readers 
and the public about the safety of 
particular industrial products”. 

As the fallout continues, serious 
scientifi c questions remain to be 
resolved. The 2012 WHO/UNEP report 
concludes that the speed with which 
the incidence of endocrine-related 
diseases has increased in recent 
decades rules out genetic factors 
as the sole plausible explanation, 
and points to environmental causes 
as a contributory factor. But the 
impossibility of linking EDCs with 
disease in individuals seems to be 
something that many regulatory 
authorities have trouble dealing with. 
This fi xation on individual risk is a 
fundamental error, argues Zoeller. 
“The fact that several State Attorneys 
in the US successfully brought suits 
against tobacco companies because 
of the increased healthcare costs 
caused by smoking serves as a good 
example of how population risk can 
be the metric of focus”, he says. “We 
as a population now understand 
that smoking increases the risk of 
disease and that we can observe this 
in population studies only. Teresa 
Woodruff , of Northwestern University 
in Chicago, Illinois, and President 
of the Endocrine Society, puts the 
debate in stark terms. “It’s important 
to keep in mind that though the 
science has advanced signifi cantly 
in recent years on this issue, the 
regulatory processes have not”, she 
says. “Despite growing concerns over 
EDCs, regulatory agencies still exclude 
the knowledge and experience of 
experts in endocrinology in their 
eff orts to identify these chemicals. 
These agencies have not caught up 
to modern science in this issue, and 
until they do, they cannot fully protect 
public health from the potential risks 
of EDCs.”

David Holmes

For the European Commission 
approach to EDCs see http://ec.

europa.eu/environment/
endocrine/index_en.htm

For the Environmental Health 
editorial and commentary see 
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content/pdf/1476-069X-12-70.
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and

http://www.ehjournal.net/
content/pdf/1476-069X-12-69.

pdf

“Regulatory agencies…cannot fully protect public health from the potential risks 
of EDCs.”

St
ev

e 
M

cK
in

le
y/

Re
ut

er
s/

Co
rb

is


	Endocrine disruptors cause toxic fallout

