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LETTER TO THE EDITOR

Sir,
For decades, ecotoxicologists have stated that NOEL/LOEL (NOEL = no observed

effect level; LOEL = lowest observed effect level) methodology is an unsound scientific
concept and should no longer be used [1].

In order to achieve human and environmental protection, guidelines need to be set
using reliable, consistent and robust methodology to prevent exposing ecosystems to toxic
insults (intermittent and/or continuous) from both individual toxicants and complex mix-
tures.

Risk assessments for industrial activities, including those in water catchments, currently
rely on the production of raw field data along with desktop risk modelling. It is a chal-
lenge to interpret the accuracy with which the data represent the actual impacts on the
receiving environment due to the differing mixtures of chemicals in varying concentrations
present in the real world setting, and the difficulty of determining how to measure their
effects on ecosystems.

Guidelines for the protection of water quality and the environment have shifted signifi-
cantly over the last few decades from simplistic chemical concentration ceilings (ANZECC
1992 [2]) to site specific toxicity testing (ANZECC 2000a & b [3]) in an attempt to over-
come these problems. It is critical to have reliable and robust statistical methodology for
supporting guideline derivations.

The application of NOEL/LOEL methodology to derive guidelines is flawed because it
has the potential to underestimate adverse biological effects of toxicants (and mixtures of
toxicants). This is in direct contrast to the intention of the ANZECC 2000 guidelines [3]
which aspire to protect environmental health.

The central dogma of toxicology, left over from the seventeenth century, is that the
‘dose makes the poison’ with a relationship between an acute toxic reaction (the response)
and the amount of ‘poison’ received (the dose). Important adverse biological effects
occurring both acutely and decades, if not generations, later have now been repeatedly
demonstrated, with non-monotonic dose-response curves.

Yet it is often assumed, that there is always a dose below which no response occurred
[4]. There is a distinct difference between ‘no response could be measured’ (lack of evi-
dence) and ‘no response occurred’ (no effect). Many chemicals and toxicants, such as
endocrine disruptors, adversely affect cell function at extremely low levels (parts per
trillion) and at higher doses, but less so at some other intermediate levels (including
bi-phasic, non-linear, ‘U’ shaped response curves) [5,6]. Factors that affect the results of
-toxicity tests include temperature, light, food and stressful environmental conditions,
including pollution and radiation [7,8]. Other factors relating to the animal itself include
age and developmental status, sex, health, and hormonal status.
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Many studies [9] have shown that NOEL and LOEL are inconsistent between studies
as they are often just exposures selected by those doing the testing rather than reflecting
the actual toxicity along a non-linear dose-response curve. The effects measured are usu-
ally toxicity and death rates. Adverse hormonal, immune, epigenetic or other more subtle
cell malfunctions are not measured. Laboratory derived NOELs/LOELs in which condi-
tions are tightly controlled are unlikely to reflect environmental conditions.

Alternative well described and used scientific statistical methodology exists. Curve-fit-
ting has long been a recognised accurate method to show scientific data for a wide variety
of data sets and a Bayesian approach is gaining similar recognition [10,11].

The uses therefore of NOEL and LOEL to describe ‘safe’ levels of exposure are non-
valid and erroneous due to the false assumptions on which they are based. ‘Life is not like
that’; and science must measure life as it is. This includes allowing for the effects of
chemical mixtures [12].

Landis and Chapman [13] have called for regulatory agencies to eliminate hypothesis
testing results and revise the methodologies used to model exposure effects and risk. Fox
[14] asked that changes be made through education rather than regulation. Landis and
Chapman coherently argue [15] that education of ecotoxicologists has not prevented use of
these flawed statistical methods in published articles; often allowing false results and
conclusions to masquerade as ‘best science’ to inform policy decisions.

It would seem obvious that the use of these types of statistical analysis (NOEL and
LOEL) should not be allowed to continue in peer reviewed published articles that are
used by regulators to determine policy which is to the detriment of animal, human and
environmental health. It is to be hoped that editors are alert to the risks, as there appears
to be a lack of sensitivity in the academic and decision-making circles where such
adverse impacts may be underestimated, with very serious consequences for public
health.

Yours truly,
Dr. A. Bleaney OBE MB ChB FACRRM

4 Bayview Ave
Binalong Bay

Tasmania 7216
Australia

E-mail: sthelensmedc@vision.net.au
� 2012 Taylor & Francis

TPEHN www.sourcewatch.org/index.php?title=Pollution_Information_Tasmania
Break O’Day Catchment Risk Group

Member of National Toxic Network http://www.ntn.org.au
14 February 2012
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