General strategy on endocrine disrupting pesticides.

According to the new EC Regulation on pesticides, the European Commission has 4 years to come up with “draft measures concerning specific criteria for the determination of endocrine properties”. Below are some considerations and proposals for a general strategy that would be of benefit to the Commission process.

Topics concerning endocrine disruptors (ED).

1. Definition.

We support the following definition:

“An environmental endocrine or hormone disrupting chemical may be defined as an exogenous agent that interferes with the synthesis, secretion, transport, binding, action, or elimination of natural hormones in the body which are responsible for the maintenance of homeostatic, reproduction, development, and/or behaviour”.

We do not support the Weybridge definition, 
"An endocrine disrupter is an exogenous substance or mixture that alters function(s) of the endocrine system and consequently causes adverse health effects in an intact organism, or its progeny, or (sub) populations”,

for the following reasons:
The Weybridge definition requires far too high a burden of proof and does not fit in EU-system.  It would require (i) proof of the mechanism of action, as well as (ii) proof that the effects reported were adverse. Additionally (iii) the EU decided already to use “may” in stead of “consequently”.  

(i) Requiring absolute proof of the mechanism of action would enable successful legal challenges by industry that their chemical was wrongly impugned. It is notoriously difficult to proof mechanisms of action.  For example, the precise mechanisms by which smoking causes lung cancer, DDT causes egg-shell thinning, or TBT causes imposex are still a matter of some debate. It can take many decades for causal mechanisms to be fully elucidated (if ever). Therefore taking action on chemicals with endocrine disrupting properties needs to be based on the weight of scientific information.  

(ii) Including the term ‘adverse’ in the definition is not appropriate. The definition should embrace solely the description of the type of chemical that is being defined.  The policy decision as to when to take steps concerning regulation should be set in the appropriate legislation.  Indeed, current legislation relating to chemicals with ED properties has already set down when it will be appropriate to regulate these chemicals.  Thus, the new Pesticides Regulation will only regulate pesticides with endocrine disrupting properties that may cause adverse effect.  Therefore, repeating the need for the effects to be adverse in the definition would be unnecessary, and indeed not appropriate.  
Putting the term adverse in the definition, would for example, mean that it would be up to regulatory authorities to prove that various effects seen, eg. an increase in prostate weight, an increase in the weight of the uterus, or earlier puberty, were actually adverse

(iii) Now EU decided to regulate endocrine disrupting pesticides if they “may cause” adverse effects, it is simply impossible to adopt the Weybridge definition in the EU, especially the word “consequently”.

. 

2. Threshold or No Threshold?.

We believe in risk assessment of endocrine disrupters a non-threshold approach shall be followed.  

Scientific justification for not using a threshold-approach are:

· Hormonally active chemicals act in concert with natural hormones, so the assumption of a threshold dose below which there are no effects is an unlikely one.  Also, within a population, there will be people with varying levels of natural hormones.  Even a very small amount might be sufficient to tip susceptible individuals over the threshold for effects and cause a substantial overall effect;

· Citizens are already exposed to many endocrine disrupting chemicals in the environment and in consumer products, and using a threshold would deny such exposure to these chemicals

· Cumulative effects of endocrine disrupters are possible and clearly demonstrated in literature; exposure to mixture of endocrine active chemicals are an everyday reality and it would be inappropriate to use thresholds while these cumulative effects are not accounted for

· Hormonal effects are often masked by other toxic responses, further, susceptibility may occur during sensitive windows of exposure, at levels below those usually administered during routine testing, possibly leading to effects a considerable period of time later; a safe level -if it exists- is not easy to assess in these cases
· The late occurrence of adverse effects, long after exposure has ceased, is a feature of endocrine disrupters and many widely used testing methods are not designed to deal with this possibility.  The limited sensitivity of established testing methods might easily overlook overall effects of endocrine disrupting chemicals.  Moreover, given that the endocrine system has been conserved in evolution, all species are likely to be susceptible, and some of these species may be more sensitive than those species included in any test battery.  Thus, the typical assessment factors used to extrapolate for possible very long term (chronic) effects and for inter-species variability may not be adequate for EDCs.  This added uncertainty in the risk assessment, and the time-lag between effects potentially coming to light, and the inability to quickly prevent these effects from continuing if they do come to light, provide very similar arguments as the PB(T) chemicals for eliminating exposures where practical.

3. Testing battery.

General considerations on testing. 

3.1 Need to minimise animal testing where possible

3.2 Need to cover all endocrine end-points

3.3 Need to try to ensure sensitive species are covered

3.4 Need to take account of new insights in toxicology

3.5 Need for independent laboratories to ensure results are un-biased

3.6 Need to involve academic scientists actively publishing on endocrine disruption

3.1 Need to minimise animal testing where possible

All existing information needs to be taken into account.  We support a non-threshold approach for regulating chemicals with ED properties, and it should be recognised that if a non-threshold approach is taken in the EU this will undoubtedly provide the greatest potential to reduce animal testing.   

In addition, in the EU, we consider that it should be possible to take action on a chemical on the basis of a positive in-vitro screen for endocrine disruption, unless within a specific set time-period industry has come up with in-vivo data which shows the in-vitro screen to have been a false positive.


3.2 Need to cover all endocrine end-points

Any comprehensive test battery to identify chemicals with ED properties should include test methods for all hormone systems, including not only the sex hormone disruptors, but also for example, chemicals that disrupt thyroid, adrenal, pituitary and hypothalamic hormones and insulin.  In particular, test methods need to be devised and implemented to identify later life behavioural effects due to early life exposures.

3.3 Need to try to ensure all phyla and particularly sensitive species are covered; need to use sensitive animals in testing 
EU research has shown that molluscs are particularly sensitive to endocrine disruptors.  Therefore, there is an urgent need to get international agreement on a new test method to detect endocrine disruption in this species.  Furthermore, this test method should then be imposed in legislative and testing frameworks as a matter of urgency. 

In addition, there is a need to ensure that sensitive strains of rats and mice are used in any rodent studies, and that the diet is carefully controlled to ensure chemicals with ED properties are noted and effects are not masked.

3.4 Need to take account of new insights in toxicology

New insights into toxicity need to be taken into account when trying to devise tests to identify chemicals with ED properties. In many cases, endocrine disrupting chemicals have been proven to act according to a non-monotonic, inverted U-shaped dose-response curve.  Therefore, it is inappropriate to rely on the threshold linear dose response curve as toxicologists have done in the past.

High neonatal doses of the anti-miscarriage drug DES cause weight loss in mice, while low doses cause obesity in later life. Rat experiments on DEHP, a phthalate found in plastics, show that low doses suppress an enzyme needed for proper development of the male brain, while high doses stimulate the enzyme. The well-known drug tamoxifen, given to treat certain breast cancers, is known to have opposite effects at different levels in the body.  Hundreds of studies of independent scientists in academic laboratories show how a broad selection of chemicals can interfere with the normal development of offspring at extremely low levels of exposure. These studies were done with the knowledge that the embryo and fetus develop under the control of hormones at parts per billion and parts per trillion, and that as the baby matures hormone concentrations are regulated by sensitive, thermostat-like feedback control systems in the brain.


Theo Colborn, author of Our Stolen Future and founder and president of TEDX has called for a radical change of the testing battery, doing tests at very low doses, checking all organs and tissues and systems that make up the endocrine system.  She has further highlighted that expert scientists, working at the cutting edge of research into endocrine disruption should be given the opportunity and wherewithal to design a couple of comprehensive multi-organ assays to detect the most sensitive alterations in embryonic and fetal development and function, and that the various tissues from such a test should be sent to known experts in that field. We suggest Commission takes a look at this approach and considers adoption in EU-practice. Especially the “critical window of development” approach needs consideration, we believe:

http://www.endocrinedisruption.com/prenatal.criticalwindows.overview.php
3.5   Need for independent laboratories to ensure results are un-biased

It is a good principle that producers of chemicals are responsible for testing their own chemicals for detrimental effects, as they should be accountable and should bear legal responsibility.  Nevertheless, all peer reviewed published studies need to be taken into account in assessing the risks posed by a chemical.  In addition, we feel that there should also be laboratories, run by regulatory authorities, which have the mandate and ability to repeat studies, or carry out further testing on a cost-recovery basis. 

It should be noted that several studies have shown a clear bias in the results of studies by industry.  This highlights the need for independent laboratories and resources for academic researchers.  For example, Lesser et al, looked at articles on the health effects of various soft drinks.  The proportion of studies with unfavorable conclusions was 0% for all industry funding versus 37% for no industry funding (Lesser LI, et al. PLoS Med. 4(1): e5). Tobacco research is another well-known case of industry-bias where affiliations with the tobacco industry were 88x more likely to conclude that passive smoking is not harmful (Wise J, BMJ, 318: 1553, 1998).  Alarmingly, Myers and colleagues recently showed that independent academic research is valued less than industry GLP-research (Myers JP et al, EHP, 117, 309-315, 2009). 

Independent research published in peer-reviewed literature should be highly valued and carefully considered.  It should be noted that GLP-research is not reviewed on the quality of the researchers, and the breadth of discussion that is in the open literature is often absent.  Any decision should therefore always be accompanied by a full overview and examination of peer-reviewed literature.  In case of conflicting results between industry-GLP studies and academic studies, new tests by laboratories, run by regulatory authorities, but paid by industry, need to be performed.

3.6. Need to involve academic scientists actively publishing on endocrine disruption

We propose to install an independent (virtual, on-line) research group of academic scientists actively publishing on endocrine disruption to change the traditional toxicity testing battery in a modern up-to-date comprehensive ED test battery for the EU. 

This group should also be consulted in the future to keep the test battery updated.
4. Start regulating without delay.

We think there is no good argument to start doing “pilots” on pesticides given the wealth of publications on endocrine disruption in academic literature. We propose testing and regulating pesticides starts as soon as possible. This is the best “pilot” we can get.

4.1. A test battery should be defined as a matter op priority in 2009.

A tiered approach for testing will still be necessary for the non-threshold approach.  In Tier-1 the more simple & short-term tests would be included for identifying some endocrine properties and already possible adverse effects, Tier-2 should be focussed on identifying adverse effects.   

We propose to take existing tests like those indicated below as a starting point and add and delete those to make it complete with the help of the scientific panel mentioned under 3.6. At some point we shouldn’t wait for additional scientific progress, for harmonisation on OECD-level and for additional tests to be developed, but use what is available. The protection of citizens and wildlife cannot bear any further delay and we urge Commission to make a choice now on the basis of the existing tests. We propose to start with a test battery based on what is available and renew the battery regularly on the basis of new knowledge. Also the US came up with a testing battery, so it should be possible in the EU too. 

Tier-1, ED screening testing on properties and possibly adverse effects.

· Amphibian metamorphosis

· Androgen receptor binding

· Aromatase

· Estrogen receptor binding (alpha and beta)

· Thyroid receptor binding

· The most sensitive in vitro hormone-sensitive cells tests

· Testing levels of neuropeptides (pituitary gland)

· Pancreas test

· Fish screen

· Hersberger

· Male pubertal

· Female pubertal

· Steroidogenese sliced-testes

· Steroidogenese Cell-based H295R

· Uterotrophic

· 15-day intact Adult Male rat assay

Tier-2, ED multi-generation adverse effect testing.

·    Amphibian 2-generation

· Avian 2-generation

· Fish lifecycle

· Invertebrate (Mysid)  lifecycle

· Mammalian 2-generation (updated to include all ED-endpoints using peer-reviewed academic literature)

· In utero through lactation

Conditions for developing a testing battery:

- All endocrine systems shall be considered

- Low-dose testing will be performed in all testing assays, and concentrations steps will be an order of magnitude every time (starting from zero and then up)

- Prenatal testing of the chemicals will be necessary; in general timing is essential (see internet website TEDX, and the “critical window of development”)

-  All organs, tissues and systems that make up the specific endocrine system will be considered as an endpoint of effects
- Brain functioning (and developmental effects on the brain) have to be considered as part of the hormonal system and seen in connection with the regulation of hypothalamic peptides; concentration analysis of these neuropeptides could be used as an assay for developmental effects (Tait et al., EHP, 117:112, 2009)  

- For testing the most sensitive animals will be taken (no Sprague-Dawley rat fi.) and several strains of animals in every assay

- Feed for test animals will have to be low on phyto-oestrogens.

- A panel of independent academic scientists (no industry affiliation) actively publishing on endocrine disruption shall be consulted to select the best and most sensitive test battery; the panel shall review the test battery every 3 years)

- Academic peer-reviewed research shall always be collected and taken as a basis for further evaluation

4.2. Decision taking on endocrine disrupting chemicals.

EU needs to use a clear definition on “adverse effects/ probable serious health effects” of the pesticides and chemicals regulation.

We propose to take as a definition of “adverse effects/ probable serious health effects”:  “any biochemical alterations during key development stages above background”.   

Any biochemical alterations during key development stages above background may lead to serious, but subtle pathology later in life or in subsequent generations (see also the arguments used under 2: “Threshold or no threshold”). In the cases of subtle but clear effects, one should choose a precautionary approach to the extent that human health is at stake. For wildlife the same precautionary approach should be followed given the complexities of ecosystems and the possibility that small effects on reproduction or functioning may have a strong long term effect on the survival of populations or even a species. 

All subtle effects seen shall be considered adverse and a reason for restricting the use of the chemical to only those cases were no exposure to man of the environment will result. If this cannot be guaranteed, a full ban will be necessary. In case endocrine disrupting properties are seen but no adverse effects can be found in the existing test battery, form a precautionary approach the chemical shall be substituted by an alternative substance if available.

4.3 Priority list.

EU selected already a list of ED chemicals (BKH, 2007).

http://ec.europa.eu/environment/endocrine/strategy/short_en.htm
Our proposal how to use this database is:

· BKH already selected from a total of 147 substances 66 “category 1”substances showing adverse effects. These substances shall be banned and substituted as soon as possible, starting in 2009.

· Another group of substances from the BKH-study showing some evidence, shall be tested in de Tier-2 as described above. Industry shall be instructed to start and finalise testing in the period 2010-2012, at least for pesticides.

· For the group of substances BKH didn’t do an assessment (447) a Tier-1 testing shall be started. Industry shall be instructed to start implementing this test battery in 2010, at least for the pesticides. 

· For all other pesticides and chemicals of concern not covered by the BKH-list, a tier-1 testing instruction shall be given to industry in 2010.
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