CONTAMINATION OF WATER
WITH PESTICIDES IS
DESTROYING HUMAN
HEALTH
Compiled by Rosemary Mason MB ChB FRCA on
behalf of a global network of beekeepers, toxicologists,
scientists, farmers and environmentalists

1

The Silent
Killers

Contamination of water with pesticides is destroying human health
Introduction
This document should be read in conjunction with the American Bird Conservancy Report
(ABC; March 2013) on Neonicotinoids and Birds.
http://www.abcbirds.org/abcprograms/policy/toxins/Neonic_FINAL.pdf
ABC commissioned world-renowned environmental toxicologist Dr Pierre Mineau to
conduct the research. Cynthia Palmer, co-author of the report is an environmental lawyer and
Pesticides Program Manager for ABC.
The authors have called for a ban on the use of the neonicotinoid insecticides as seed
treatments and for the suspension of all applications pending an independent review of the
products' effects on birds, terrestrial and aquatic invertebrates, and other wildlife.
“It is astonishing that EPA would allow a pesticide to be used in hundreds of products
without ever requiring the registrant to develop the tools needed to diagnose poisoned
wildlife. It would be relatively simple to create a binding assay for the neural receptor which
is affected by this class of insecticides," said Dr Mineau. The ABC report calls on EPA to
require that registrants of acutely toxic pesticides develop the tools necessary to diagnose
poisoned birds and other wildlife. Page 64 of ABC: “It is clear that we are witnessing
contamination of the aquatic environment at levels that will affect aquatic food chains. This
has a clear potential to affect consumers of those aquatic resources, be they birds, fish or
amphibians.”
Pesticide problems are manifest at water catchment areas
The UK Environment Agency, the European Water Frame Directive and Dr Mineau
unanimously agree about the approaches to pesticide assessment: “Many of the problems
facing our water environments are best understood and tackled at a catchment level.”
Page 8 of ABC: “This suggests that we should be looking at possible links between
neonicotinoid insecticides and birds, not on a farm scale, but in the context of whole
watersheds and regions. Impacts from the neonicotinoids may very well be further afield than
the arable area on which they are used, and many of those impacts may be mediated through
the aquatic environment.”
Chemical contamination of the environment is already creating a crisis in human health
It is not only neonicotinoids and glyphosate that need to be examined. The HSE website for
pesticides https://secure.pesticides.gov.uk/pestreg/ProdSearch.asp and the Defra statistics for
usage, http://pusstats.csl.gov.uk/ show that hundreds of other chemicals are being authorised
each year and applied to UK farmland, or for use in urban areas and gardens for non-farming
purposes. The adoption of chemical-based system of agriculture in the UK has resulted in an
environmental and human disaster. This particularly applies to the GMO systems which are
being promoted by the present government. Don’t ask industry. Consult the US farmers. With
GMO, US famers have been trapped in a system of agriculture that is dependent on the
increasing use of herbicides and insecticides. Weeds and pests can develop resistance to these
pesticides, resulting in super-weeds/pests. Weeds can either be hand-pulled, or else increasing
amounts of pesticides or older more dangerous ones, need to be applied (p 42) However,
humans cannot adapt. Epigenetics is the study of human gene changes in response to
environmental chemicals (p 63). The foetus is particularly susceptible during early
development. The chemicals are so persistent that they are accumulating in the environment;
they are in the soil, the water and in the food we eat.
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Defra is under the influence of Syngenta to promote this contamination
Syngenta’s triazine herbicides, atrazine and simazine, are prime examples of how this control
has been exerted over many years. Both these chemical were banned in Europe in 2004
(2004/248/EC) with exceptions for a few countries. The UK had applied for a dispensation
for both atrazine and simazine. Dispensation was to be limited to a period no longer than 12
months to allow existing stocks to be used, in no more than one growing season. The UK was
permitted to use atrazine on sweet corn and forestry only, but they had to ensure the
protection of human health and the environment. Defra ignored the conditions for both
herbicides, which they continued to use in similar amounts until the end of 2008/2009
respectively. In addition, they were used on many crops outside those specified by the EU.
Major contamination of groundwater with Atrazine
In April 2012, The Daily Mail and Mail on Sunday revealed that nine babies born over 12
years in one street in Kent had the same major congenital anomaly. In 2008, in a presentation
to the Pesticides Forum, the Environment Agency had showed that atrazine and its
metabolites had been found in more than 25% of sample sites. In the US gastroschisis had
been associated with atrazine. How did Defra manage to exonerate atrazine?
Who was involved in the suppression of information?
The Environment Agency Groundwater Database had recorded a maximum concentration of
atrazine of 13.04µg/l. That is 130 times the EU legal limit for groundwater (2004/248/EC).
A 2011 British Geological Survey Report ‘Emerging contaminants in groundwater’
http://nora.nerc.ac.uk/14557/1/OR11013.pdf revealed this figure. Why has this Report
remained unpublished?
The Director of Public Health for Kent claimed that the number of cases didn’t amount to a
“cluster” and excluded atrazine as a cause. Was she duped by Defra or put under pressure?
Atrazine, paraquat and two organophosphate products are still authorized in the UK
Paraquat: (Syngenta) Dossier rapporteur/co-rapporteur UK. Banned in the EU in 2007 but
continued to be used in the UK and has been linked to Parkinson’s Disease (p 70).
Chlorpyrifos: Longitudinal birth cohort studies in the US showed that prenatal exposure to
chlorpyrifos, an organophosphorus insecticide, is associated with impaired neurocognitive
development in children when assessed at 3 years and 7 years and most recently with
decrements in working memory at age 7. In adults, a review of 14 studies (looking at 1600
participants) has shown a relationship between low level exposure to organophosphates and
impaired neurobehavioural functioning. It targets memory, information processing speed, the
ability to plan and have abstract thoughts.
Dimethoate: In 2011, this substance was selected for the EA Pollution Inventory
http://www.environment-agency.gov.uk/business/topics/pollution/671.aspx
Environment Agency 2011
“Dimethoate is one of a class of chemically similar substances called organophosphorus
pesticides. They are chemically similar to compounds developed as 'nerve gas' developed for
use as chemical weapons before and during the second world war, and have a similar mode
of action. Dimethoate is broken down in the environment and does not bioaccumulate, unlike
certain organo chlorine insecticides, for example. An intermediate of dimethoate metabolism
is omethoate, itself used as an insecticide. Crops treated with dimethoate may thus contain
residues of omethoate as well. Effects of releases are considered to be confined to the locality
of the release and significant transport in environmental media over long distances is
considered to be insignificant.
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Dimethoate is used as an insecticide for a wide range of insects and crops. In the UK it has
been used on peas, apples, pears, potatoes, etc. It is also effective against houseflies.”
Defra and the EU Directive (2009/128/EC) on the Sustainable Use of Pesticides
A few quotations from Defra and the Government’s initial response on 15/12/2010.
Public spaces, schools and conservation areas
“We do not consider it necessary to prohibit the use of pesticides in public spaces or
conservation areas or to impose new statutory controls on pesticide use in these areas. We
believe that the UK can meet its obligations under the Directive through existing statutory
and voluntary controls and develop additional voluntary measures.”
Buffer zones to avoid pollution of aquatic environment, surface water or groundwater
“Current statutory and voluntary controls related to pesticides and the protection of water, if
followed, afford a high degree of protection to water courses and cover specific measures
detailed in the Directive. The Government will primarily seek to work with the pesticides
industry to enhance voluntary measures.”
A ban on aerial spraying
“We do not consider that responsible application of pesticides by aerial spraying poses an
unacceptable risk to human health and the environment, and consequently we will use the
derogation. We believe that the existing legislation control regime provides a basis for
meeting the Directive and this will be adapted to ensure the continuation of properly
regulated aerial applications through a consent-based approach.”
The existing UK Government policy and approvals system fundamentally fails to
protect people in the countryside from pesticides, particularly rural residents.
This is what Georgina Downs, founder of UK Pesticides Campaign, told the Environmental
Audit Committee in her evidence on human health.
Few can now escape these silent killers
It is not only rural residents that the Government has failed to protect; it is the whole
population of Britain. The extent of chemical contamination that is now occurring is not just
limited to the farm, the garden or the golf course where they are applied, but has to be
considered, as Dr Mineau says, in the context of whole watersheds and regions.
Even breast milk is contaminated. www.KidsHealthReportOctober2012.pdf The US Kids
Health Report October 2012 (p 39) states: “that chemicals found in a mother’s milk represent
a combination of long-lasting pesticides and industrial pollutants that have accumulated over
a lifetime (many of which the body tends to store in fatty tissues), and shorter-lived chemicals
that a woman is exposed to during pregnancy and breastfeeding.” The unpublished BGS
Report referred to above demonstrates that even the purity of tap-water in the UK is suspect
and subject to a ‘post-code’ lottery.
French research on 47 brands of bottled water found 10 were contaminated with traces of
pesticides and prescription drugs. In 2011, a consumer magazine 60 Millions de
Consommateurs and Fondation France Libertés launched ‘Opération Transparence’. They
called for greater testing of water supplies and in January published a map of tap water
quality in France showing pollution limits were passed in 420 areas.
http://www.guardian.co.uk/world/2013/mar/25/french-bottled-waters-contaminated-brands
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Why are the neonicotinoids so persistent in the environment?
 Organochlorines are persistent in the soil (clothianidin anaerobic half-life in soils
varies from 148-1,155 days; in one case up to 19 years) because chlorine does not
exist in nature, therefore there are no natural mechanisms for their breakdown.
 In 2001, in response to claims in a pesticide fact sheet, Bayer experts from different
scientific fields issued a ‘position paper’ on imidacloprid: “The use of imidacloprid in
agriculture does not entail unacceptable harmful effects for the environment as the
substance will disappear under all circumstances from the compartments soil, water
and air.” “Although the substance is stable in sterile water in the dark, it decomposes
readily under the influence of light. Biotic processes under the influence of microbes
present in natural water and its sediments present another mechanism for the
elimination of imidacloprid.” But microbes are invertebrates.
 The agrochemical industry has created an army of monsters; a group of chemicals that
are toxic to the very aquatic microbes on which their breakdown depends.
The land is sick as a result of these chemicals
Apart from invertebrates and birds, other wildlife species have been wiped out globally.
Page 7 ABC Dr Mineau states: “A publication currently in press advances the hypothesis that
the neonicotinoids are a contributory factor to many wildlife diseases through immune
suppression. The authors make this claim on the basis of geographic and temporal
associations. The sheer scale and seriousness of the issue demands that this hypothesis be
investigated more fully.”
Immune suppression by neonicotinoid insecticides in bees and fish has been proved by
several scientists in peer-reviewed journals. Our children’s immune systems, developed
during foetal life, are further impaired by exposure to chemicals at home and at schools,
which Defra is reluctant to ban.
It is also likely that fungus diseases affecting trees will continue to spread. An expert on plant
immune systems said: “Many of these proteins (in plants) fall into a class of proteins that has
related members which function in innate animal immunity...Thus activation of plant immune
systems is akin to that of animal immune systems where ‘modified self’ can be recognised to
trigger an appropriate response...” .
Roundup® residues on GM foods and feed are destroying beneficial bacteria.
Lobbyists claim that no harm has been done by growing or eating GM. Many independent
studies confirm scientists’ findings about the dangers of glyphosate-based herbicides, such as
Roundup®, to humans and the environment. Massive and widespread glyphosate
contamination water sheds draining farmland, such as the Mississippi Delta, have been
documented. Two recent papers suggest that these herbicides are suppressing the growth of
beneficial gut bacteria in humans and animals, leading to the overgrowth of extremely
pathogenic bacteria (see Appendix 2). By suppressing the growth of beneficial bacteria and
encouraging the growth of pathogenic ones, including deadly botulism-associated Clostridum
botulinum, GM agriculture may be contributing to the alarming increase, worldwide, in
infectious diseases that are resistant to conventional antibiotics, such as Methicillin-resistant
Staphylococcus aureus (MRSA) and Carbapenem-resistant Enterobacteriaceae (CRE).
Are GM feeds at the root of sickness in animals?
Recent changeover studies undertaken by Danish farmers from GM feed to non-GM feed
suggest that congenital defects, abortions and sickness in animals, attributed by public health
bodies to mosquito or tick diseases secondary to global warming, are possibly secondary to
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formulated glyphosate in the GM feed and glyphosate residues from other crops, during the
new practice of desiccation of crops with herbicides, in order to dry them or to store them.
The pesticides industry can no longer be protected.
Dr Don Huber, Emeritus Professor of Plant Pathology, Purdue University, US, speaking
about GMO crops and glyphosate, said: “Future historians may well look back upon our time
and write, not about how many pounds of pesticide we did or didn’t apply, but by how willing
we are to sacrifice our children and future generations for this massive genetic engineering
experiment that is based on flawed science and failed promises just to benefit the bottom line
of a commercial enterprise.”
Defra has told us they need more research on the neonicotinoid insecticides
Defra secretly defied the EU ban on atrazine which resulted in nine babies in one street
having a major birth defect. The evidence against atrazine was suppressed. Defra also ignored
the EU ban on organophosphates, which have now been shown to cause long-term
neurocognitive impairment in users (including Aviation Workers and Gulf War Veterans). In
view of secret meeting between the Government and the Agrochemical Industry there is
every indication that the Environment Minister will continue to fight against a ban on
neonicotinoids. Owen Paterson has already asked the question in the Farming Weekly
“Should the Government go it alone on GM?” but the answer from the public and farmers
was “NO”. The government will probably ignore this too.
The declines in the health of the UK population
Between 1990 and 2010, Britain has slipped down the scale of health amongst 18 other
‘comparator nations’ (The data analysed was only up until 2010). “In terms of premature
mortality worsening ranks are most notable for men and women aged 20-54 years.” Increases
in Alzheimer’s disease, breast cancer, oesophageal cancer, congenital anomalies “and a
growing burden of disability, particularly from mental disorders” are all acknowledged.
Since 2010, UK Cancer Charities (MacMillan, Brain Cancer UK, Brain Tumour Research)
and the ONS all confirm that cancers are increasing at an alarming rate in adults and children.
In 2005, Childhood Cancer Group (UKCCRG) and the Newcastle Childhood Cancer Group
confirmed an upward trend in four types of childhood tumour; CNS tumours; acute
lymphocytic leukaemia (ALL); germ cell tumours (GCT) and neuroblastoma (NBT).
ONS figures showed that the number of children dying from brain tumour in 2007 was 33%
higher than in 2001.
Is it a coincidence that the founder of Syngenta is Chairman of Cancer Research UK?
Michael Pragnell MA MBA was appointed a Trustee in March 2010 and Chairman in
November 2010. He was the founder and Chief Executive Officer of Syngenta AG based in
Switzerland from its public listing in 2000 until his retirement at the end of 2007.
Just as Syngenta has a member on the Advisory Committee on Pesticides, and both Syngenta
and AstraZeneka have representatives on the Committee on Toxicology of Chemicals in
Foods, Consumer Products and the Environment (both of which are meant to be independent
of industry), could he have accepted the Chairmanship of a Cancer Charity on the
precautionary principle?
The pesticides industry has no magic bullet to protect those that have protected them
Did the industry and their supporters think that it would only be farm-labourers and pesticide
workers that would be poisoned? Did they think that it wouldn’t affect them or their families?
Extensive and increasing contamination of water by pesticides, (which the Environment
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Agency has already documented in the case of atrazine) will continue to cause genetic
changes in humans. The devastating effects of these silent killers in our water do not
distinguish between farmers or city dwellers, the wealthy or the poor, between media
Moghuls or their reporters, Monsanto Executives, Presidents, or Prime Ministers.
The human race has learned nothing since ‘Silent Spring’
Fifty one years ago Rachel Carson’s description of systemic pesticides was correct; nothing
has changed apart from the fact that the industry has devised more powerful and persistent
weapons. Rachel Carson wrote:
“The world of systemic insecticides is a weird world, surpassing the imaginings of the
brothers Grimm. It is a world where the enchanted forest of the fairy tales has become a
poisonous forest. It is a world where a flea bites a dog and dies…where a bee may carry
poisonous nectar back to its hive and presently produce poisonous honey”.

09/04/2013
A disaster in the making
On behalf of a global network of beekeepers, toxicologists, scientists, farmers and
environmentalists
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Executive Summary
The systemic neonicotinoids in the context of post-war pesticides
At the end of WW2, the laboratories in Germany that had been making nerve gases would
continue to be used to manufacture organochlorine and organophosphate pesticides. In 1939
DDT, an organochlorine, was manufactured for the control of malaria and typhus in the
second half of WW2. 1948 Paul Hermann Müller won the Nobel Prize for his discovery of
the high efficiency of DDT as a contact poison against several arthropods. It was made
available for post-war agriculture. In 1948 Dieldrin, a chlorinated hydrocarbon, was
manufactured as an alternative to DDT. It was withdrawn from use in sheep dips in 1966
because of high levels found in mutton fat. In 1956 Malathion, an organophosphate, was
registered as an insecticide. Lindane, is an organochlorine interfering with GABA receptors
(as is fipronil). From 1950-2000, 600,000 tonnes/year were used globally. By November
2006, it was banned in 52 countries. By 2009 there was an international ban on the use of
lindane in agriculture, because it was a Persistent Organic Pollutant (POP).
Rachel Carson and Dr Derek Ratcliffe both unmasked the agrochemical industry
In 1962 Rachel Carson wrote Silent Spring about the indiscriminate spraying of DDT and the
logic of releasing large amounts of chemicals into the environment without understanding or
studying their effects on ecology or human health. She is widely remembered for her
courageous exposure of the organochlorine compounds, such as DDT and dieldrin as being
toxic to humans.
The story of how UK Nature Conservancy (under Dr Derek Ratcliffe) solved the problem of
raptor declines due to egg-shell thinning with a combination of meticulous field work,
historical specimens and records, the British Trust for Ornithology’s national network and the
Monk’s Wood Pesticides Research Unit, is less well known. Dr Ratcliffe’s autobiography
states: “Despite much prevarication and obscurantism from the agricultural establishment
and agrochemical interests” the UK Advisory Committee on Pesticides was persuaded to
bring in successive restrictions on sales of organochlorine insecticides in 1962 for 2 years, in
1964, and in 1976. Finally in 1982, EU regulations required a formal ban on all the organochlorine insecticides except lindane; this was finally banned internationally as a Persistent
Organic Pollutant (POP) in 2009. Even when they were banned, unused stocks of insecticides
and herbicides could continue to be used by farmers, or shipped abroad to Third World
Countries. However, according to Farming Today 04/12/2012, organophosphates are still on
the market in the UK (unbeknown to the public). In 2010, two organophosphate products
were applied to about 211,000 hectares. A spokesman for Defra said that purchasers have to
first go on a training course.
Defra had always denied a link between organophosphate use as a sheep dip in the
1980s and neurological problems in farmers.
However, a new independent study contradicted the Defra findings. Mackenzie Ross, S.J. et
al. Neurobehavioural problems following low level exposure to organophosphate pesticides:
A systematic & meta-analytic review. Clinical Reviews in Toxicology; 2012.
A review of 14 studies (looking at 1600 participants) has shown a relationship between low
level exposure to organophosphates and impaired neurobehavioural functioning. It targets
memory, information processing speed, the ability to plan and have abstract thoughts. These
findings have implications for working practice and for other occupational groups exposed to
organophosphates such as Aviation Workers and Gulf War Veterans. Defra continues to
authorise the insecticides chlorpyrifos and dimethoate.
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Abolition of nature protection agencies in the UK
We, the British public, have paid the ultimate price for Dr Ratcliffe and the Nature
Conservancy Council’s exposure of DDT and dieldrin as a cause of declines in raptor
populations. Derek Ratcliffe became a thorn in Margaret Thatcher’s flesh. After he retired,
the Nature Conservancy Council was dismantled. In 2001, under Tony Blair, Defra was
created, with obvious conflicts of interest. In 2006, still under Tony Blair the Wildlife
Research Stations were closed by Lord Sainsbury and the Natural Environment Research
Council (NERC), in response to NERC’s budget deficit. The posts of up to 200 field
scientists disappeared. Their expertise in the field vanished, as well as some of the monitoring
programmes they were undertaking. They were replaced by population biologists who used
mathematical modelling and statistics for interpreting environmental change. Later in 2006,
English Nature was replaced by Natural England, which now has an industrial farmer as its
Chairman. In 2012 NERC announced its GloboLakes project; “the first satellite-based global
lake surveillance system, to monitor how lakes and reservoirs are being affected by
environmental change.” Now Natural England has been absorbed into your agency.
From Thatcher onwards, the British Government has sold its people to corporations
From Margaret Thatcher and Tony Blair, to David Cameron, successive Prime Ministers have
allowed Big Corporations to run Britain; the Bankers, the Agrochemical Industry and their
parent Pharmaceutical Industries, the Mega Supermarkets, the Media Moghuls, the Private
National Health Service, the Private Finance Initiatives, the Oil Industry, the Arms’ Industry.
Loss of knowledge about nature and destruction of biodiversity
Any remaining expertise became under the control of Defra (2001) and now the Environment
Agency (2013). Farming and flooding problems leave little money for conservation. The
decisions about raptor population control to protect pheasant chicks (illegal under Wildlife
Law), or allowing the hare to have a closed season from shooting (in which to breed in peace)
have been left to Ministers of Wildlife who have shooting estates. The job of drafting a code
of practice for “hare management” has been handed over to the British Association of
Shooting and Conservation. The BASC draft code has dealt with the question of a formal,
legal closed season for the ever declining hare populations by avoiding it entirely. Defra’s
long-awaited research on bumblebees foundered when it was found that there was
contamination of the control group with thiamethoxam, Syngenta’s insecticide that they were
not actually assessing. This shows that, after 20 years of use, the environment is totally
saturated with these insecticides (yet no water monitoring has been established in the UK).
Not even Defra has any idea where they are. At the ACP meeting (29/01/13) to discuss the
results, Defra admitted that they knew little about the ‘normal’ ecology of the bumble bee.
The systemic neonicotinoid insecticides were launched in 1991; but no measurements of
water contamination; and mammals were found to have identical receptors to insects
In 1991, Bayer CropScience introduced a new type of insecticide into the US; imidacloprid,
the first member of a group now known as the neonicotinoids. Bayer Scientist Abbink
certified that: “imidacloprid is the first highly effective insecticide whose mode of action has
been found to derive from almost complete and virtually irreversible blockage of post
synaptic nicotinic acetylcholine receptors (nAChRs) in the central nervous system (CNS) of
insects.” In 2000 identical mammalian nAChRs were acknowledged, but the so-called
‘selective effects’ were thought to make it safe for human exposure. But what about exposure
of a developing foetus, when the brain is the same size of that of an insect (p 50)?
US Geological Survey (USGS) National Water-Quality Assessment Program (NAWQA)
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The same year, 1991, the US Geological Survey National Water-Quality Assessment
Program (NAWQA) was established. A Report on Pesticide Trends in Corn Belt Streams and
Rivers (1996-2006) stated: “The declines in pesticide concentrations closely followed the
declines in their annual applications, indicating that reduced pesticide use is an effective and
reliable strategy for reducing pesticides contamination in streams.” The first national study
on the presence of pesticides in ground-water was published in 2008. The USGS authors of
the Report said: “Despite sustained use of many popular pesticides and the introduction of
new ones, results did not indicate increasing detection rates or concentrations in shallow
drinking water resources over the 10 years studied”. However, like Britain, NAWQA were
only monitoring the old chemicals. It wasn’t surprising that their use was decreasing because
they were being replaced by the neonicotinoid insecticides.
The distribution maps for imidacloprid and thiamethoxam (respectively) in the US in 2002
showed how widely they were being used even at that time.
http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=02&map=m3004
http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=02&map=m248
The UK Environment Agency has similarly failed to monitor the relevant pesticides
On 1 December 2010, we wrote to you as Chairman of the Environment Agency and other
UK Ministers about the systemic neonicotinoid insecticides. We sent you the conclusions
from Dr Henk Tennekes’ book: The Systemic Insecticides: a Disaster in the Making. We
informed you: ‘that imidacloprid has become a major contaminant of Dutch surface water,
particularly in the western part of the Netherlands and there was evidence that the chemicals
are continuing to build up in the environment’. You referred us to Dr Jo Kennedy, who
confirmed that the Environment Agency could measure them (although the limit of detection
of the GCMS scan is approx, 0.5µg/l) but were not doing so, because it was not required by
the European Water Frame Directive.
ABC page 8, Dr Mineau says that: “for imidacloprid, we believe that a scientifically
defensible reference level (a water concentration at which undesirable effects are likely to be
seen in reasonably sensitive species) for acute invertebrate effects (following short term
exposure) is approximately 0.2 µg/l. European regulators acknowledge that acute effects are
likely at levels exceeding 0.5 µg/l. Similarly, a reasonable reference level for effects
following chronic exposure is at least an order of magnitude lower, or between 0.01 and 0.03
µg/l.”
The British Geological Survey/NERC Report Emerging contaminants in groundwater 2011
4.4.2 Simple hazard assessment for pesticide metabolites states that key metabolites for
pesticides with a usage of >50,000 ha are listed on Table A1.3 Appendix 1.
http://nora.nerc.ac.uk/14557/1/OR11013.pdf
The Table of Heavily used pesticides does not contain any of the neonicotinoid insecticides,
even though the total applied in 2011 was applied to approx. 3.5 million ha cropland.
European Union Committee Report: An indispensable resource: EU Freshwater Policy
On 25/04/2012 a meeting was held in the EU. The Chairman of the UK Environment
Agency, members of Defra, CEH, and the Defra Minister were recorded as being present at
this meeting. All had been alerted to imidacloprid levels increasing in Dutch surface water
and levels being inversely related to insect numbers and the declines in insect-dependent bird
populations throughout Europe. The UK representatives were notable for their silence.
The profiles of neonicotinoids and glyphosate match the description of toxic substances
‘Priority substances are those identified as presenting a significant risk to or via the aquatic
environment within the EU. These are listed in Annex X to the Water Framework Directive
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(WFD). Some substances are identified as priority hazardous substances, because they have
"ubiquitous, persistent, bio-accumulative and toxic" properties. Bio-accumulation is the
progressive increase in the amount of a substance in an organism or part of an organism
which occurs because the rate of intake exceeds the organism's ability to remove the
substance from the body’. This is the EU definition of a priority substance that should be
monitored. The dangerous substances that are being monitored include DDT, chlorpyrifos,
aldrin and dieldrin; the majority of these should be obsolete. The pesticides whose sales now
dominate the global market are not measured in ground and surface water monitoring.
http://ec.europa.eu/environment/water/water-dangersub/pdf/com_2011_876.pdf
The Pesticides Industry is in charge of human health
We describe how the Agrochemical Industry has come to dominate, not only the Registration
of pesticides, but the Regulatory Authorities as well. Defra and the CRD are being run for the
benefit of Industry and to the detriment of human health. The industrial model of agriculture
as promoted by the UK Government is dependent on the massive use of genotoxic,
neurotoxic and teratogenic (causing birth defects) chemicals.
Where-ever these chemicals have been used, biodiversity has been destroyed. Biological
deserts have been created. Insects, the canaries in the cage, have disappeared.
The government’s determination to force GMOs upon an unwilling public is dependent on
secret meetings with the agrochemical industry and the pouring of more chemicals into the
environment.
Why are scientists who write about massive declines in global wildlife due to emerging
pathogens and biodiversity losses (since 1998) still looking for the “magic bullet”?
There are sinister events that signify that the environment is acutely sick; catastrophic (but
little publicised) declines in a wide variety of species in the US (and later in Europe); honey
bees, frogs, bats, bumblebees, butterflies and birds due to diseases from fungal and other
pathogens. At least eight papers have been published in the journal Nature in the last 2 years
on these topics; but only climate change is put forward as the cause. Why has no-one
mentioned pesticides? At the Permanent Peoples’ Tribunal in Bangalore a witness gave this
evidence: “Most scientific journals are controlled or influenced by Big Corporations. UN
bodies dealing with chemicals are highly influenced by big business or governments
protecting big business.” www.agrocorporateaccountability.net (p 20)
The use of pesticides around the world has produced biological deserts
In the US in 2012 on a farm growing corn in Iowa there was no wildlife: "I listened and
heard nothing, no bird, no click of insect. There were no bees. The air, the ground, seemed
vacant…There's something strange about a farm that intentionally creates a biological desert
to produce food for one species: us. It's efficient, yes. But it's so efficient that the ants are
missing, the bees are missing, and even the birds stay away. Something's not right here. Our
cornfields are too quiet.”
In the UK in 2012 on a warm August evening, in a garden surrounded by arable crops, no
moths came to the candles. There was not a single insect. Few people have noticed, or care
much about their loss. But flying insects are the visible manifestation of a massive iceberg of
trillions of invertebrates working away unseen in soil and water. The neonicotinoids attack
the nervous system receptors of all invertebrates. These are the small things that run the
world. Destroy these and you ultimately destroy life itself, at least as a planet fit for humans.
Professor EO Wilson, the eminent field entomologist, who in his autobiographical book The
Naturalist, has described massive global declines of ant colonies at the hand of man said:
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“If all mankind were to disappear, the world would regenerate back to the rich state of
equilibrium that existed ten thousand years ago. If insects were to vanish, the environment
would collapse into chaos.”
Can a collapse of global civilization be avoided?
In 2005 Professor Jared Diamond wrote an influential book: Collapse: How Societies Choose
to Fail or Survive. His close friend Professor Paul Ehrlich, the eminent population ecologist
from the Department of Biology at Stanford University, has posed this question in a paper
published in: Proceedings of the Royal Society [Proc. R. Soc. B 2013 280, 20122845,
published online 8 January 2013]. Prof Ehrlich has harsh words to say about the pole-to-pole
spread of toxic compounds, the accelerating extinction of animal and plant populations and
species, which could lead to a loss of ecosystem services essential for human survival, and
“the trade-off for immediate corporate profits”.
The use of endocrine-disrupting herbicides is widespread; declines in male health
With regard to endocrine-disrupting chemicals such as atrazine and glyphosate, Prof Ehrlich
said in the above paper: "There are also increasing signs of great toxic peril for humanity
and its life support systems, with a growing threat from the release of hormone-disrupting
chemicals that could even be shifting the human sex ration and reducing sperm counts."
A sperm count crisis has been reported recently and drastic declines in male health.
Many herbicides are endocrine disrupters. GM crops are both herbicide-tolerant and have
systemic neonicotinoid insecticides attached to the seed. In 2011 glyphosate was applied to a
total area of farmland of nearly 2 million hectares.
http://nora.nerc.ac.uk/14557/1/OR11013.pdf
According to the BGS Report page 35: “Glyphosate is now the most widely used herbicide in
the world, with dramatic increases in agricultural use since the introduction of glyphosate
resistant crops. Microbial degradation produces aminomethyl phosphonic acid (AMPA)
(Kolpin et al., 2000) and it has been anticipated that AMPA may be problematic. The high
water solubility of both the parent and the metabolite has meant that their analysis has been
difficult. Although AMPA has a DT50 of about 151 days and is therefore persistent it also has
a relatively high Koc of 8087 and would not be classified as vulnerable to leaching by the
simple method described above. Similarly for parent compounds which have non-agricultural
applications, there will be routes to groundwater which would not be identified, such as
routes which do not pass through the soil zone. Kolpin (2006) showed AMPA to be detected
in wastewater-impacted surface waters about four times as frequently as the parent.
GM feed and food; changeover studies
A group of experienced farmers in Denmark (pig, chicken and cattle) have done an
observational changeover study in their animals, from GM to non-GM feed. Their lecture is
in the form of a PowerPoint presentation. There was a transformation in the health of their
animals and on their farming profitability.
Plant immune systems are similar to those of animals
Prof Jeff L Dangl of North Carolina, Chapel Hill is an expert on the plant immune systems.
“Many of these proteins (in plants) fall into a class of proteins that has related members
which function in innate animal immunity...Thus activation of plant immune systems is akin
to that of animal immune systems where ‘modified self’ can be recognised to trigger an
appropriate response...”
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In the UK, the Pesticides Industry is in charge of human health
When and how did it happen?
In 1998, Dr Peter Campbell went straight from being the Head of Ecotoxicology Branch at
the Pesticides Safety Directorate in York into the post of Head of Ecological Sciences at
Syngenta. This was a crucial time for Syngenta because thiamethoxam had just been
registered in New Zealand. In 1997, the UK Defra statistics recorded that atrazine use
increased from 73,700 ha to 112, 600 ha. It had already been banned in Italy and Germany
because of concerns about contamination of groundwater. Did the UK become a ‘dumping
ground’ for excess products from other EU Member States? We subsequently learned that the
UK had been designated by the EU in 1994 as Rapporteur Member State (RMS) for atrazine
and simazine.
Dr Campbell had previously worked at the HSE. So he knew everyone. About 60% of the
CRD budget now comes from industry. Dr Campbell had the power to direct Syngenta
funding wherever he saw fit. In 2009 Syngenta gave £1 million to fund Warwick University
and Rothamsted Research “to help to improve honeybee health”. (Rothamsted had lost
funding for its Bee Unit in 2006). Syngenta funded scientific assistants at Exeter University
in 2012. Syngenta pioneered Operation Bumblebee in the UK and in 2010 announced
expansion of programmes across Europe; up to €1 million over 5 years. Programmes included
“What Operation Bumblebee can do for your golf course?”
Science Media Centre
Colin Macilwain, in World View: (Nature 14 March 2012: doi:10.1038/483247a) wrote:
“SMC sponsors include AstraZeneca, BP, Coca-Cola, L'Oreal, Monsanto, Syngenta (as well
as Nature Publishing Group) but not a single environmental non-governmental organization
(NGO) or trade union.”
Syngenta represented on all the Committees
This was how Syngenta managed to get representatives on the Advisory Committee on
Pesticides (ACP), the Committee on Toxicity of Chemicals in Foods, Consumer Products and
the Environment (COT), on the Panel to choose the Pollinator Initiative Projects and on the
Government’s Foresight Future of Farming Report. Their parent company AstraZeneca had
two representatives on COT.
Syngenta also applied to EFSA GMO Panel for GM Roundup®-tolerant maize: "The UK
Competent Authority and Syngenta applied for placing on the market of a GM, herbicide
tolerant (glyphosate) maize GA21 for food and feed uses, import, processing and
cultivation.” It was adopted by the Panel on GMO on 16 December 2011. The GMO Panel
claimed that there were no effects on human or animal health or the environment. However,
in the main document, the Panel admitted to the problems of reduction in farmland
biodiversity, selection of weed communities and selection of glyphosate-resistant weeds and
destruction of food webs and the ecological functions they provide. Nevertheless, it was
approved by the Panel, which covered itself by saying "The magnitude of these potential
adverse environmental effects will depend on a series of factors including the specific
herbicide and cultivation management applied at farm level, the crop rotation...etc. and
recommended “case-specific monitoring”. However, the Chairman of the Panel, who had
been involved in every case of risk assessment of GE crops since the start of EFSA, did not
declare his conflict of interest.
Founder of Syngenta is Chairman of Cancer Research UK
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Michael Pagnell became Chairman in November 2010. He was the founder and Chief
Executive Officer of Syngenta AG based in Switzerland from its public listing in 2000 until
his retirement at the end of 2007. Was it on the precautionary principle?
Revolving doors on the GMO Panel in EFSA
Munich/Brussels, 8 December 2011: The European Ombudsman has ruled in favour of a
complaint filed by Testbiotech against the European Food Safety Authority (EFSA) regarding
its approach to the 'revolving door'. The case concerns a former senior staff member at
EFSA, Dr Suzy Renckens, who was head of the unit responsible for the risk assessment of
genetically engineered plants for five years until 2008. Dr Renckens, a Belgian national, then
moved to a job at Syngenta, a company that produces and markets these plants.
March 2012 Complaint filed with the EU Ombudsman. ‘Harry Kuiper has chaired the GMO
Panel at the European Food Safety Authority (EFSA) since 2003 but has also maintained
strong ties with International Life Sciences Institute (ILSI) including taking part in a task
force led by a Monsanto employee. ILSI is funded by the food and agrochemical industry and
Kuiper’s work on the task force was alongside staff from Bayer, Dow AgroSciences, Dupont
and Syngenta, all of which produce genetically engineered plants. Testbiotech research has
shown that the work of this ILSI task force has directly influenced Kuiper's work at EFSA.
Harry Kuiper has been involved in each and every case of risk assessment of genetically
engineered plants since the start of EFSA. The public has a right to know if consumers and
the environment were really protected in the best possible way.'
Syngenta Germany was criminally charged over GM Bt 176 Corn
Is the UK Government aware that Syngenta Germany was criminally charged with denying
knowledge that its GM Bt 176 corn killed livestock? The German Head of Syngenta was
charged for withholding knowledge from the judge, of a US feeding study which had resulted
in four cows dying in 2 days. Gloecker, the German farmer took part in authorised field tests
between 1997 and 2002. By 2000 his cows were fed exclusively on Bt 176 corn and began to
be sick. Syngenta refused to admit that its GM corn was the cause and the civil lawsuit was
dismissed. Gloecker finally obtained justice. Syngenta was held liable for the destruction of
the farmer’s 65 cows. The fact that no long-term monitoring of GMOs is done before they are
authorised by the EC makes it easy for the industry to deny responsibility. The farmer has to
prove his case in court against the lawyers of a powerful industry.
The Permanent Peoples’ Tribunal
Two of our global team (representing European Beekeepers) attended The Permanent
Peoples’ Tribunal (PPT), which was convened in Bangalore, India, from 3rd – 6th December
2011. This was to hear cases brought against six agrochemical TransNational Corporations
(TNCs) “who stand accused of violating human rights by promoting reliance on the sale and
use of pesticides known to undermine internationally recognised rights to health, livelihood
and life.” “Known as the ‘Big 6’, the indicated agrochemical corporations are Monsanto,
Dow, BASF, Bayer, Syngenta and DuPont. During the course of the tribunal, Pesticide
Action Network invited witnesses including scientists, medical doctors, and lawyers, to prove
the charges through expert testimony on pesticides, genetic engineering, intellectual property
rights, and other subjects germane to the cases at hand. The PPT also heard testimony from
farmers, farm workers, beekeepers, mothers, young people, scientists and consumers from
around the world. The defendants were served and summoned to offer their perspectives and
responses.” The Permanent People’s Tribunal heard from 19 witnesses over 3 days.
www.agrocorporateaccountability.net
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The expertise of the Jury of seven encompassed the following: human rights, environmental
rights, legal scholastics, ethics, economics, molecular genetics, biology and pharmacology
and delivered its verdict on 6th December 2011. Whilst most of the Jury Verdicts were
common to all the six corporations two were specifically aimed at Monsanto:
Jury Pesticides and GMOs undermine communities. The monopoly control of Agrochemical
TNCs in food and agriculture has led to loss of livelihoods, and loss of food sovereignty. In
the U.S., many agricultural farms have been contaminated with genetically-engineered crops,
and have lost significant access to traditional seeds. Yet, instead of recognizing that they have
violated the farmers’ rights to reject GE crops, Monsanto has even sued these farmers for
alleged “seed piracy.” Monsanto has taken these farmers to court for alleged intellectual
property rights infringement, and forced them to pay the company millions of dollars. Farmer
witness David Runyon testified that a Monsanto attorney had said: "taking money from a
farmer is like taking candy from a baby."
Jury Systemic toxicity and not isolated cases are an expression of companies disregard to
effects on populations. Worldwide, it is estimated that 355,000 people are killed by pesticides
each year. The Agrochemical TNCs have committed and continue to commit with impunity
violations of the right to life and health by directly causing death, injury and chronic and
irreversible impacts on health. Their products continue to destroy the environment and
biodiversity. In the case of the death of eleven-year-old Paraguayan Silvino Talavera who
died last January 7, 2003 because of exposure to glyphosate (Roundup® Ready) being
applied to Monsanto’s genetically engineered RR soybeans. Petrona Villasboa, the mother of
Silvino Talavero said, “We have proof that there was poison in his blood.” “We are trying to
hold Monsanto accountable for the death of my son from pesticide poisoning”. The case of
Silvino is an example of how children are more vulnerable to hazardous technologies. Today,
Roundup® Ready soy is widely planted in the U.S. and Latin American countries, among the
world's top exporters of soy.
Evidence was provided at the PPT that Syngenta was guilty of the next crimes.
Jury Threats and killings of public scientists and activists. Syngenta has harassed and
attempted to discredit Dr Tyrone Hayes, scientist who exposed the negative impacts of
Syngenta’s pesticide, Atrazine. Dr Hayes said, “Syngenta asked me to manipulate data, hide
data or purchase my data. I refused.” Scientists like Tyrone Hayes who speak the truth, lose
their funding and are isolated from the rest of the scientific community. Agrochemical TNCs
have used the threats of and actual legal suits and counter suits to silence critics and tie
activists for years in litigation.
Jury Syngenta in Brazil In 2007, farmers and activists occupied a piece of land in Brazil
where Syngenta was conducting illegal field experiments of GE soy and corn. Hours after the
occupation, more than 30 heavily armed security guards arrived and fired at them. Valmir
Mota, was killed with a point blank shot to the chest. The guards also shot another farmer in
the head, which resulted in the loss of one eye. Barbosa who survived, said “We (Via
Campesina) were protesting sterile seeds that would make us dependent on TNCs. We
decided to occupy Syngenta's fields.” He added that: “the Swiss government publicly
apologized for Syngenta's violence in Brazil”. But Syngenta continues to expand its market
with impunity.
Jury Pesticide corporations squelch information, prevent understanding and divide
communities. “In the case of paraquat, we have shown how governments repealed the ban to
allow the continued use of paraquat due to a combination of pressure and public relations
exercise by the Syngenta and the oil palm plantation industry. In Indonesia, Monsanto bribed
the government officials to allow the field testing of GE cotton.”
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Paraquat, manufactured by Syngenta, is the world’s most toxic herbicide. It is used by an
estimated 30,000 mostly women workers in palm oil plantations in Malaysia. Women
paraquat sprayers suffer from skin damage, burns, blindness, discolouration and loss of nails,
nose bleeds, and respiratory problems. Nagama, a former plantation worker said, “I had to
resign my job when I was 45 years old because of ill health due to paraquat poisoning.” She
added, “Paraquat is banned in Switzerland (Syngenta's home state), why then is it still sold
and used in Malaysia?” In fact Defra is still marketing paraquat in Britain In 2007, according
to Defra statistics, it was applied to 125,500 ha of land, on a wide range of crops.
Jury Persistent Organic Pollutants (many produced by Syngenta, Bayer and Dow) travel
northwards and accumulate in the environment contaminating the Arctic which had
devastating effects on the way of life of the Arctic tribes. Vi Waghiyi, Yupik succinctly
described it in her statement, “The health and well-being of our Arctic Indigenous Peoples is
connected intimately to the climate, wildlife, and the Arctic ecosystem spiritually, culturally
and traditionally. The corporations are contaminating us without our consent and affecting
our lands, our subsistence foods, the health and well-being of our people, our children and
future generations, and our traditions and cultures. They must be held accountable and
prevented from causing further harm.”
Jury The TNCs have influenced the focus and outcome of the research by donating research
grants to Universities or funding research that is corporate owned especially when
universities are vulnerable due to privatisation. As Dr Quijano said, “Most toxicologists are
in the employ of TNCs or TNC influenced institutions. Most scientific journals controlled or
influenced by Big Corporations. UN bodies dealing with chemicals are highly influenced by
big business or governments protecting big business.”
Jury Agrochemical TNCs have used the threats of and actual legal suits and counter suits to
silence critics and tie activists for years in litigation.
Jury These agrochemical TNCs continue to escape liability They escape liability for their
unlawful and often lethal conduct outside of their host states. The United States, Germany,
and Switzerland, where the headquarters of the six corporate defendants are located, bear not
only responsibility but legal liability for their failure to regulate the export of dangerous
agrochemicals and the genetic engineered seeds and crops that inflict great environmental
harm and endanger the health and lives, both directly and indirectly.
Revolving doors USA
The “revolving door” practice of placing agrochemical representatives in high government
decision making positions and then slipping back to their corporate posts is common. While
these agrochemical representatives are in high government positions they change or enact
policies that are serve their corporate interests (“former Monsanto Vice-President Michael R.
Taylor's appointment by the Obama administration to the Food and Drug Administration
(FDA) on July 7th 2009 sparked immediate debate and even outrage among many food and
agriculture researchers, NGOs and activists.”)
Monsanto connections in Britain
Prof Maurice Moloney was appointed Director and Chief Executive of Rothamsted Research
on 15/04/2010. He was involved in developing the world’s first transgenic oilseeds, which
resulted in Roundup® Ready Canola. In Canada he was considered by his colleagues in
genetics to be reckless with the environment. His company SemBioSys focused on producing
pharmaceuticals in the oil crops canola (rapeseed) and safflower. One Canadian geneticist
said: “Currently safflower-grown human insulin has been open field tested in the state of
Washington in a sagebrush wild area of the state which is the habitat for a number of
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threatened wild species that can be poisoned by ingesting insulin”…“In Canada and the
United States open field tests of crop bio-pharmaceuticals are undertaken with little or no
respect for the environmental consequences of the open field releases.”
Prof Jonathan Jones was Head of the Sainsbury Laboratory between 1994 and 1997. He then
returned to the post in 2003. What had he being doing in the meantime? In 1997 he left to
start two companies: Mendel Biotechnology (MBT) to carry out genomics experiments and
Norfolk Plant Sciences Ltd to combine health-promoting traits and disease-resistance traits in
potatoes and tomatoes. Monsanto is an investor and collaborator in MBT and in the 2008
Annual Report, Monsanto’s Vice President Stephen Padgette is listed as on the Advisory
Board. Prof Jones admitted in The Observer in 2010 that MBT had contracts with Monsanto,
Bayer and BP, but that “he had never tried to hide them”. In Plant Science News,
16/10/2011: “Leading plant researchers’ call for science-based GM regulation”, both he and
Prof Maurice Moloney, Director of Rothamsted Research, forgot to declare their
“multinational” connections.
Lord David Sainsbury founded the Sainsbury Laboratory via the Gatsby Charitable
Foundation. Although he disappeared from the Government under a cloud barely six months
after closing the Wildlife Research Stations in 2006, he is still influencing UK science policy
and schools. STEMNET (Science, Technology, Engineering and Mathematics Network) is a
network, one part of which is to support the teaching of physical science in schools (11-19),
which includes the science of GMOs. It concentrates on teaching technology but definitely
not history. Canada also has branches of STEMNET and government approved textbooks
promote the benefits of GM fruit and vegetables. “No scientific study has shown them to be
harmful”. Yet a recent study from the eastern townships of Quebec has found genetically
modified endotoxin in maternal and foetal blood (see Appendix 3).
The Industry secret meeting to get GM into the UK 26/06/2012
Monsanto, Syngenta, Bayer and BASF and their industry body, the Agricultural
Biotechnology Council (ABC) are setting the agenda for UK agricultural research with a
view to bringing GM crops into the UK and exporting them overseas. Two Ministers and two
MPs met with scientists from Defra, the John Innes Centre, Rothamsted Research and the
NFU. They had a round table discussion including how to overcome the barriers that
currently prevent the UK achieving these outcomes and a strategy to attain them. The
Summary was written by Dr Julian Little of Bayer CropScience. This is the same Dr Little
that lied to MPs at the Select Committee on 28/11/2012 in Parliament on at least three
occasions.
[1] Going for Growth roundtable discussion, Tuesday, 26 June 2012, BIS Conference Centre:
http://tinyurl.com/9jbce4g (pdf 16kb)
http://tinyurl.com/8ahylza (pdf 64kb)
http://tinyurl.com/92rrajn (pdf 88kb
In fact, Owen Paterson never misses an opportunity to promote GM; to the National
Federation of Women’s Institutes, to the Media, at the Oxford Farming Conference 2013.
Neonicotinoid insecticides conspicuously absent from governmental written records…
The Healthy Bees Plan Project Management Board (Fera) set up on 23/07/2009 and the
Science and Evidence Advisory Group never discussed them, at least not until they were
required to produce a briefing document on neonicotinoids for the remodelled Science
Advisory Council on 26/06/2012. The overwintering survey requested by the ACP in 2010 as
a response to the Buglife Report was never completed.
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The UK National Ecosystem Assessment published by Defra in June 2011. The Synthesis
record of post-war changes in agriculture on Page 8 makes no mention of pesticides at all.
British Geological Survey (Natural Environment Research Council) never identified them in
their 2011 survey of emerging contaminants in groundwater:
http://nora.nerc.ac.uk/14557/1/OR11013.pdf
In the BGS Report, they did not feature in Fera’s list of the 20 most widely applied pesticides
in the UK in 2008 (Pesticide usage statistics. The Food and Environment Research Agency)
They were absent from Figure 4.9: Pesticide detections in groundwater in England and Wales
in 2007 (Environment Agency, 2008b) of the currently licensed pesticides (Appendix 5)
…although they could be anywhere in the environment…but the public does not know
According to Defra statistics, http://pusstats.csl.gov.uk/ the total area of UK crops treated
with imidacloprid, clothianidin and thiamethoxam in 2011 was nearly 3 million acres. In
2011, the total area of seed treatments of all pesticides to all crops was more than 19 million
acres. In addition, neonicotinoid insecticides are used commercially as spray preparations on
greenhouse-grown salad crops and vegetables, plant bulbs, and container-grown ornamental/
house plant production for indoor and outdoor use and also pet products for fleas. There are
preparations than can be applied to golf courses, amenity turf, sports fields etc.
Does Defra hold a record of the amounts of domestic use?
There are at least 28 home and garden products that contain neonicotinoid insecticides as
active products for domestic garden use. In fact in 2012 Bayer announced expansion of its
domestic market http://www.gardenforum.co.uk/tradeforum/peoplenews/?artid=2382
These products carry warnings on product labels about hazards to bees, toxicity, conditions
and usage, but these are in small print, gardeners have no training, doses are uncontrollable
and most importantly, there is no protection from these toxic chemicals for children and the
unborn foetus.
Witness to the EAC Prof Vyvyan Howard on 30/01/2013 about foetal toxicology
Prof Vyvyan Howard, pathologist and toxicologist, told the EAC on 30/01/2013: “that
exposure to certain chemicals, which will have little effects on adults, will affect foetal
development at 1,000 times lower dose. So in this stage of life the toxicology is completely
different.” When asked by Mark Lazarowicz MP: “Is that expertise not sufficiently in the
ACP at the moment?” …he replied: “this is a really new area. For example, in Ana Soto’s lab
in Boston they have shown that you can affect the development of the breast in a way which
looks suggestive of possible breast cancer in later life in an animal at 1:250,000 of the No
Effect Level”. [NB Prof Ted Lock, a former Syngenta employee, was appointed to the ACP in
January 2012, without declaring a conflict of interest]
Prof Howard’s evidence about failure to measure neonicotinoids in surface water
“One thing that I am not sure has been fully aired yet with neonics is their ability—they are
water soluble—to get into surface water. There have been studies in Holland and America
that have shown that they are getting there. One question that I would certainly like to see
covered would be what the significance is, say, of children drinking water that has these
compounds in, because we know they are neuroactive. Again, I don’t think that has been fully
addressed or addressed at all in a risk assessment. But if there is evidence that they are
getting into surface waters and maybe, therefore, drinking water, I would certainly flag that
up as an area that needed to be looked at.
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Defra had similar tactics to the US EPA to hide certain pesticides
This is similar to the discrepancy in the US EPA figures in the Kid’s Health Report.
www.KidsHealthReportOctober2012.pdf In the US EPA 2007 figures 857 million pounds
was claimed for all usage; agricultural and domestic. This figure is at odds with the US EPA
fact sheet published in January 2012 which says that: “approximately 5.1 billion pounds of
pesticides are used each year in the United States”… (NB: The US billion has only nine
‘noughts’ whereas the UK billion has twelve). The US EPA has a second list on which the
majority of pesticides appear; the allegedly “reduced-risk pesticides” whose concentrations in
surface or ground-water water are not being monitored by any of the environmental
protections agencies (with a few exceptions). These pesticides include the neonicotinoid
insecticides; imidacloprid, thiamethoxam, clothianidin, acetamiprid, dinotefuran and the
herbicides, glyphosate, glufosinate and aminopyralid. Was it by only calculating the weights
applied for the older, so-called ‘toxic’ pesticides that were being monitored, that the
corporations thought that they could escape the blame for effects on humans by the newer
ones, particularly during foetal life?
Why was atrazine contamination at monitoring sites still present in 2008, four years
after it was banned in Europe (2004)? Because it was still being applied in identical
amounts up to 2008 (128,200 ha)
In 1991, atrazine was banned in Italy and Germany because it became clear that pesticides in
groundwater used for drinking in many areas exceeded allowable levels. At that stage the EU
established a 12-year review for atrazine. In 2003, the scientific committee concluded that
atrazine had the potential to contaminate groundwater at levels exceeding 0.1 ug/l, even when
it was used appropriately. It was banned in Europe (Decision 2004/248/EC) in 2004 with “a
handful of extensions for limited uses until 2007”.
Atrazine was found in groundwater in 2008
An update on the Water Frame Directive on groundwater status in the UK was presented to
the Pesticides Forum in 2008. It showed that atrazine and/or its two breakdown products were
found at more than 25% of monitoring sites and were present in quantities in excess of
0.1μg/l.
Report on Emerging contaminants in groundwater 2011: Atrazine & Simazine
This was compiled by the British Geological Survey and the Natural Environment Research
Council. http://nora.nerc.ac.uk/14557/1/OR11013.pdf
It highlighted the issue of pesticide metabolites, particularly those of atrazine, which were
present in groundwater at concentrations higher than the parent, more toxic and more difficult
to measure. Page 57, 7.2.2 was a map of the Distribution of mean concentrations of atrazine
and its metabolites in the Environment Agency groundwater organic micropollutants
database.
Appendix 2, p 93 Summary of non-licences pesticides, atrazine was found at 1039
monitoring sites in the UK (maximum concentration: 13.04 µg/l: EU legal limit <0.1 μg/l).
Simazine (Syngenta), also banned in the EU in 2003, was found at 611 sites to a maximum
concentration of 2 µg/l.
Does the Environment Agency communicate with Defra?
There was evidence of problems with atrazine and its metabolites and simazine as early as
2003; did the Environment Agency not warn Defra about this?
How many more communities had these high levels of atrazine or its more toxic breakdown
products in their tap water? Jo Kennedy Pesticides_Forum_Oct_2008_WFD.pdf has a map.
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Were the high levels of atrazine in tap water associated with major birth defects?
It was found that in Northfleet in Kent, nine babies within 12 years (from 1999-2012) had
been born in the same street, with the same condition, gastroschisis. Gastroschisis is a major
congenital defect in the abdominal wall, almost always to the right of the navel, through
which the abdominal contents freely protrude. An investigation was carried out which
reported on 05/03/2012. (Investigation into gastro~ cases final amended.pdf] Investigation
into a possible cluster of gastroschisis cases in Northfleet, Gravesham 1996-2011 Meradin
Peachey, Director of Public Health; Vicki Spencer-Hughes, Registrar in Public Health
5/3/2012. It did not find evidence of higher rates of gastroschisis than could be considered
normal in the Waterdales Road area
Syngenta said: “There is no proven link between atrazine and these defects. Atrazine does not
cause developmental abnormalities.”
Was the Director of Public Health under pressure to exclude atrazine as possible cause?
Examination of the Investigation Report suggests that this was the case. The initial analysis
as to why five cases of gastroschisis could not be considered epidemiologically to be a cluster
is somewhat weakened when it turns out there were nine over 12 years (1999-2012). In
addition, “The Environment Agency commissioned Report from 2008 stated that atrazine
levels were above permitted levels near Northfleet (sampling site WUWR0124)” became
buried in denials from Defra.
Page 21 “Atrazine linked to gastroschisis in the US – what records are there of local usage?”
“Although the broadleaf herbicide atrazine is still used in the US, it is not registered for use
in the UK. The EU prohibited its use in September 2004, although authorization for essential
use on key crops (e.g. sweetcorn) was extended until 2007.
Exactly the same amounts of atrazine were used in the UK from 1997 until 2008;
authorisation was not restricted. Only in 2009, did the amounts start to decrease.
In this case, the US Report from 2010 about the association between atrazine and
gastroschisis becomes extremely relevant. Page 21 of the investigation stated: “This
prohibition was based on risk to the environment, principally the potential risk it posed to
groundwater. As Table 1 Appendix 3 showed, the levels of atrazine detected in the water
supply is well below levels permitted in the UK drinking water supply (0.1μg/litre). This in
turn is 100 times lower than the maximum permitted by the World Health Organization on
the grounds of risk to human health (100μg/litre). Did Defra give these figures? In that case
they are misleading.
The WHO guidelines for drinking water quality
http://www.who.int/water_sanitation_health/dwq/gdwq3rev/en/index.html
Chapter 8 on chemicals, atrazine and simazine are specifically mentioned. “Where water
treatment processes have been put in place to remove specific chemicals (see section 8.4),
WQTs should be used to determine appropriate treatment requirements.”
It is important that WQTs are established only for those chemicals that, following rigorous
assessment, have been determined to be of health concern or of concern for the acceptability
of the drinking-water to consumers. There is little value in undertaking measurements for
chemicals that are unlikely to be in the system, that will be present only at concentrations
much lower than the guideline value or that have no human health effects or effects on
drinking-water acceptable.
http://www.who.int/water_sanitation_health/dwq/GDW8rev1and2.pdf
Atrazine and Simazine are in the list of those needing to be filtered out and amongst those
that can be filtered out (80% or more removal).
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Syngenta claimed that there was no evidence of atrazine causing birth defects. In that case,
why are they paying out on a class action settlement of $105 million to Community Water
Systam Claimants for filtering out atrazine? Why are they paying these damages? Because it
has been shown that atrazine causes endocrine disruption in wildlife, is teratogenic to
amphibians and has the potential to be carcinogenic in humans (Appendix 5).
Page 7 “The sample results for tap water have been reviewed by the Department for
Environment, Food and Rural Affairs (DEFRA) back to 2004 for the area supplying
Waterdales Road and there have been no samples which have failed water quality standards
for Atrazine”. What about before 2004?
Evidence of a link between atrazine and gastroschisis from the US
In 2010, a paper was published in the US that which proved there was a link.
Waller SA, Paul K, Peterson SE, et al. Agricultural-related chemical exposures, season of
conception, and risk of gastroschisis in Washington State. Am J Obstet Gynecol 202:241.e1-6
(2010). The paper concluded that maternal exposure to surface water atrazine is associated
with foetal gastroschisis, particularly in spring conceptions. The researchers found that the
closer a mother lived to a site of high surface water contamination with atrazine the more
likely she was to deliver an infant with gastroschisis. The birth defect occurs more often
among infants who live less than 15 miles from one of these sites and it occurs more often
among babies conceived between March and May, when agricultural pesticide use is
common. For many years, atrazine has been linked to birth defects in amphibians, a fact that
Syngenta denies on its website. There are increasing temporal trend in numbers of babies in
the UK with gastroschisis (Kilby 2006) and that trend is worldwide. At the same time no
similar trend was observed in the other 36 malformations analysed in the dataset of the
International Clearinghouse for Birth Defects (Appendix 5).
Gastroschisis is increasing in a majority of countries, but not all
The incidence of gastroschisis is increasing in the UK, particularly among babies of young
mothers. Recent data from the British Isles Network of Congenital Anomaly Registers
(BINOCAR) confirm the increasing incidence of gastroschisis—from 2.5 per 10 000 total
births in 1994 to 4.4 per 10 000 in 2004, but this was thought to be an underestimate.
BMJ 2006 332 (7538) 423 Table 1 shows rates in 14 members’ registries of International
Clearinghouse for Birth Defects Surveillance with significant temporal trend increases. It
includes England and Wales and Ireland. Those registries with no significant temporal trend
include three areas in Italy and in Germany. England and Wales used atrazine until 2008.
I asked a contact in Italy to research the status of atrazine in Italy. I received this reply:
“During the 80s several cases of drinking water contamination by atrazine were recorded in
the Padana plain, the main Italian rural district, where maize cultivation is widespread. The
Italian Minister of Health limited the use of this pesticide in areas where contamination
occurred (Administrative Orders O.M. 25 Giugno 1986, O.M. 3 Aprile 1987). Herbicides
containing atrazine as a unique active ingredient were then banned in Italy as a result of one
more Administrative Order (O.M. 21 Marzo 1990). In 1994 the prohibition of atrazine use
was finally extended to pesticides containing blend of active ingredients, including atrazine
(D.M. 14 aprile 1994).
O.M. Order of Minister
D.M. Minister Decree”
US Syngenta paying damages to Community Water Systems
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In the US, in a settlement between plaintiffs and the manufacturer of the endocrine disrupting
herbicide atrazine, Syngenta will pay $105 million to settle a nearly 8-year-old lawsuit and
could help reimburse community water systems (CWS) in 45 states that have had to filter the
toxic chemical from its drinking water,. It will provide financial recoveries for costs that have
been borne for decades by more than 1,887 CWSs that provide drinking water more than one
in six Americans across at least 45 states.
http://www.atrazinesettlement.com/utility/GetFile/c3e918bf-742a-41fa-8af6-0637bcf0b253
On October 23, 2012, Judge Phil Gilbert in the United States District Court for the Southern
District of Illinois approved the $105 million nationwide atrazine settlement. After an
extensive notification effort that included two first-class letters, an email and direct phone
contact, 1,085 class members filed claims seeking a portion of the $105 million settlement
fund. These class members will receive payments based on evidence of: (1) the levels of
atrazine in the water; (2) how often atrazine had been found in the water; (3) how long ago
atrazine had been found in the water; and (4) the population served. Generally, the more
water processed by a system or the frequency of high concentrations of atrazine, the more
money they received. The following map shows the location of each water system receiving
funds and the magnitude of their recovery:

http://www.atrazinesettlement.com/
Landmark victory in the High Court against Defra - but only for six months
In November 2008 Georgina Downs, (founder of Pesticides Campaign UK) on behalf of rural
communities who were being sprayed with pesticides, won a landmark victory against Defra
in the High Court. The Judge ruled that the UK Government’s policy on pesticides was not in
compliance with European legislation. It was the first known legal case of its kind to reach
the High Court to directly challenge the Government’s pesticide policy and approach
regarding crop-spraying in rural areas.
However, in May 2009 the Court of Appeal overturned the High Court Judgment. The CRD
Chief Executive, Kerr Wilson’s Witness Statements cited various reasons for preserving the
status quo. They were related to alleged financial and economic impacts on manufacturers,
farmers and distributors, or the impact on agricultural productivity. On behalf of Defra he did
not display any concern whatsoever in relation to the protection of public health. His main
concern was with protection of industry and business interests. “The annual market value of
pesticide sales is approximately £490m which delivers benefits to farmers, significantly
improving agricultural productivity” “If, as a result of the Declaration, new approvals could
not be granted, there would be important ramifications.” Press reports at the time supported
the Government’s stance. That if the High Court Judgment stood then the “Government’s
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pesticide policy would be fundamentally undermined” and that the policy and approvals
system “might even grind to a halt.”
The EU Directive (2009/128/EC) on the Sustainable Use of Pesticides and the UK
Consultation and Government Decisions; published December 2010. The Consultation
Summary was prepared by the Chemical Regulation Directorate of the Health and
Safety Executive on behalf of Defra: “As UK pesticides safety standards are already
amongst the highest in Europe, only minor changes are necessary to meet the new
requirements and no compelling evidence was provided in the responses to justify further
extending existing regulations and voluntary controls”.
Each time the Government response was identical to that of the industry.
We do not consider that responsible application of pesticides by aerial spraying poses an
unacceptable risk to human health and the environment, and consequently we will use the
derogation… Current statutory and voluntary controls related to pesticides and the
protection of water, if followed, afford a high degree of protection to water courses and cover
specific measures detailed in the Directive. The Government will primarily seek to work with
the pesticides industry to enhance voluntary measures…We do not consider it necessary to
prohibit the use of pesticides in public spaces or conservation areas or to impose new
statutory controls on pesticide use in these areas. We believe that the UK can meet its
obligations under the Directive through existing statutory and voluntary controls and develop
additional voluntary measures… We do not believe that it is appropriate to introduce a
statutory requirement for operators to give advanced notice of planned spray operations to
members of the public living adjacent to sprayed land… We will continue to encourage
farmers and spray operators to develop good relations with their neighbours.
Total failure to implement the EU Directive Advice on human health
Research programmes aimed at determining the impacts of pesticide use on human health
and the environment, including studies on high-risk groups, should be promoted. Considering
the possible risks from the use of pesticides, the general public should be better informed of
the overall impacts of the use of pesticides through awareness-raising campaigns,
information passed through retailers and other appropriate measures. Retailers are only
obliged to keep records for 3 years. Defra appears to be unable to supply locations of where
insecticides have been applied, so that beekeepers can remove their bees to another place.
The UK National Action Plan on Sustainable Use of Pesticides meant to be submitted by
December 2012, appeared on February 2013. It made no specific mention of the
neonicotinoid insecticides despite the fact that, they are ubiquitous. Education of the public
and the protection of human health or the environment were absent.

Evidence from countries/states that have been monitoring these pesticides
In the American Bird Conservancy Report there are eight pages of data on groundwater
and/or surface water contamination from California, New York State, Quebec, Wisconsin,
Georgia and Ontario (pp. 57-65).
New York State never registered clothianidin because of its persistence in the soil
A recent email (26/02/2013) from an administrator in the NYS Pesticides Unit confirmed that
this is still the case: “Clothianidin is not registered for use in any products in NYS due to
groundwater concerns. I looked at the review I wrote on clothianidin, based on information
we received from the registrant (which was reviewed by EPA), specifically the aerobic half29

lives. The half-lives do range from 148 days to 6932 days, with the median half-life of 533 to
578 (there were 10 studies) and the average half-life of 1,230 days.” In addition, in 2003,
NYS severely restricted the use of imidacloprid and thiamethoxam having found
contamination in private wells, golf courses and after tree injection
The Netherlands imidacloprid contamination maps (2005)
Dutch Water Boards had been measuring surface water since 1998 and showed that in some
places there was heavy pollution with imidacloprid. Maps of imidacloprid contamination
(2003-2008) show there were areas where up to 5 times the Maximum Tolerable Risk
exeedances (MTR = 0.013 µg/l). This has been associated with massive declines in
invertebrates and in insect-dependent birds.
ABC Page 63 Mineau states: “The most worrisome analysis is that of Van Dijk (2010) for the
Netherlands. Based on national monitoring data for water analyses from 1998 to 2007, she
reports that imidacloprid was detected as high as 325 µg/l with the bulk of detections falling
between 0.013 and 1.6 µg/l. She was able to match these monitoring data to aquatic
invertebrate species abundance data (another national monitoring scheme in the
Netherlands). She was able to see a clear inverse relationship between imidacloprid residues
and the abundance of diptera.”
France has produced similar imidacloprid contamination maps.
In France, 90% of the soil is treated with chemicals and France has also been monitoring
imidacloprid levels (2007-2010). Contamination with imidacloprid 6 µg/litre was found in
some places. (This was six times the legal limit).

Italy suspended neonicotinoids on maize from 2008 to 2011
Italy suspended neonicotinoid insecticides on maize for 3 years without problems. In Italy in
September 2008 the Ministry of Health and the Ministry of Agriculture had decided to apply
the precautionary principle and suspended on an annual basis the insecticides on maize
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treated seeds (clothianidin, thiamethoxam, imidacloprid and fipronil). According to a letter of
08/07/2011, sent by Dr Porrini and Professor Maini to the European Commission Enquiry
into Bee Health: “Winter beehive losses declined from 37.5% in 2007-2008 to around 15% in
2010-2011. No major ground-based pest attacks were observed even without using treated
seed.”
As a result, in a court in Turin, July 2011, Prosecutor Guariniello, who had conducted an
investigation into the memory of bees, sent a warning to the managing directors of Bayer
CropScience in Milan and Syngenta Crop Protection in Italy. They would be charged with the
spreading of disease to animals (or plants) which pose a danger for the national economy.
Suppression of immune response to parasitic infections in fish
While studying Japanese medaka fish in experimental paddy fields, Sánchez-Bayo and Goka
observed physiological stress in juvenile medaka and massive infections of the weaker fish
by a Trichodina ectoparasite where rice was treated with imidacloprid, compared with
medaka in control rice fields.1 In 1994 there was an epidemic of parasitic salmon lice
Lepeophtheirus salmonis in salmon farms sited on the Atlantic coast of Canada. However, the
first epidemic of L. salmonis involving the wild pink salmon (Oncorhynchos gorbuscha)
populations on the Pacific coast of British Columbia occurred suddenly in spring 2001. 2
Louse-induced mortality in wild salmon is often more than 80%. If the outbreak were to
continue, Krkošek et al. predicted a 99% collapse within four salmon generations. 2 It became
apparent that in areas without salmon farms, the prevalence of infestation was low whereas
there was collapse in the wild salmon populations in the proximity of farms. 3
1. Sánchez-Bayo F, Goka K. Unexpected effects of zinc pyrithione and imidacloprid on
Japanese medaka fish (Oryzias latipes). Aquat Toxicol 2005; 74(4):285-93.
2. Krkošek M, Ford JS, Morton A. et al. Declining wild salmon populations in relation to
parasites from farm salmon. Science 2007; 318(5857):1772-5.
3. Krkošek M, Connors BM, Morton A, et al. Effects of parasites from salmon farms on
productivity of wild salmon. Proc Natl Acad Sci USA 2011; 108(35):14700-4.
Angling Trust complains to the Environment Agency about declines in fish stocks
On Radio 4 Farming Today on 20/03/2013 a spokesman for the Angling Trust said stocks of
roach, dace and chub have declined dramatically over the past 6 years in the River Severn
and its tributaries. The Trust blamed recent flooding and the cormorants and goosanders that
also fish the waters and is calling on the Environment Agency to help and improve fish
stocks. The Water Framework Directive Management Catchment Area 60 (Severn Vale)
drains the intensively-farmed areas of Gloucestershire, Worcestershire and Herefordshire.
In the Synopsis of the ABC Report Neonicotinoids and Birds, Dr Mineau states: “The
environmental persistence of the neonicotinoids, their propensity to runoff and groundwater
infiltration, and their cumulative and largely irreversible mode of action in invertebrates
raise environmental concerns that go well beyond bees… Birds depend heavily on the
aquatic systems at the bottom of the food chain. But neonicotinoid contamination levels in
surface and groundwater in the US and around the world are strikingly high, already beyond
the threshold found to kill many aquatic invertebrates.”
ABC Page 41: The 2007 EPA review stated: “Imidacloprid is very highly toxic to
estuarine/marine invertebrates (mysid shrimp) on an acute basis (0.037 ppm)” and “chronic
exposure of imidacloprid to estuarine/marine invertebrates can result in growth and survival
effects (0.0013 ppm).” Dr Mineau comments: “In fact, all of these reference levels are at
least an order of magnitude too high (see below) and totally fail to protect the aquatic
environment.”
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So, there are two mechanisms by which these insecticides could impact on fish; by disruption
of their aquatic food chains or from immune suppression by sub-lethal doses causing parasitic
infestations (Lice infestations of wild salmon on the Pacific Coast carry a high mortality3).

Research on Epigenetics: gene changes caused by environmental exposure
2000 European Environment Agency: Late lessons from early warnings
The precautionary principle:
“The growing innovative powers of science seem to be outstripping its ability to predict the
consequences of its applications, whilst the scale of human interventions in nature increases
the chances that any hazardous impacts may be serious and global. It is therefore important
to take stock of past experiences, and learn how we can adapt to these changing
circumstances, particularly in relation to the provision of information and the identification
of early warnings. It concerns the gathering of information on the hazards of human
economic activities and its use in taking action to protect both the environment and the health
of the species and ecosystems that are dependent on it, and then living with the
consequences.”
In July 2006 the UK Committee on Carcinogenicity rejected the concept of epigenetics
being a major factor in cancer aetiology.
The COC discussed a paper that had claimed that was feasible that chemical environmental
contaminants could be major factors in cancer aetiology. Overall, the committee considered
that the hypothesis contained some interesting ideas but that there were insufficient data to
support it
In 2006 at the AAAS; Pesticide exposure as a cause of neurodevelopmental disorders
Annual Meeting: Symposium on Opportunities and Initiatives to Pesticides: Landrigan, P.J,
Benbrook, C.M..: In the US, prenatal and childhood exposure to pesticides have emerged as
a significant risk factor for neurodevelopmental disorders, including learning disabilities,
dyslexia, mental retardation, attention deficit disorder and autism, which are now affecting
5-10% of 4 million children.
In 2007 The Faroes Statement: Human Health Effects of Developmental Exposure to
Chemicals in Our Environment
This statement was endorsed by twenty five experts in environmental health from eleven
countries. It confirmed the hypothesis that had been rejected by COC in July 2006.
Extracts: The developing embryo and foetus are extraordinarily susceptible to perturbation of
the intrauterine environment. Chemical exposures during prenatal and early postnatal life
can bring about important effects on gene expression, which may predispose to disease
during adolescence and adult life. Some environmental chemicals can alter gene expression
by DNA methylation and chromatin remodelling. These epigenetic changes can cause lasting
functional changes in specific organs and tissues and increased susceptibility to disease that
may even affect successive generations.
The immune system also undergoes crucial developmental maturation both before and after
birth. New evidence suggests that a number of persistent and non-persistent environmental
pollutants may alter the development of the immune system.
Three aspects of children’s health are important in conjunction with developmental toxicity
risks. First, the mother’s chemical body burden will be shared with her foetus or neonate,
and the child may, in some instances, be exposed to larger doses relative to the body weight.
Second, susceptibility to a wide range of adverse effects is increased during development,
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from preconception through adolescence, depending on the organ system. Third,
developmental exposures to environmental chemicals can lead to life-long functional deficits
and disease.
Risk assessment of environmental chemicals needs to take into account the susceptibility of
early development and the long-term implications of adverse programming in a variety
of organ systems. Although test protocols exist to assess reproductive toxicity,
neurodevelopmental toxicity and immune toxicity, such tests are not routinely used, and the
potential for such effects is, therefore, not necessarily considered in decisions on safety levels
of environmental exposures.
In 2012 the American Academy of Pediatrics issued a POLICY STATEMENT on
Pesticide Exposure in Children
Chronic toxicity end points identified in epidemiologic studies include adverse birth
outcomes including preterm birth, low birth weight, and congenital anomalies, pediatric
cancers, neurobehavioral and cognitive deficits, and asthma. These are reviewed in the
accompanying technical report. The evidence base is most robust for associations to
pediatric cancer and adverse neurodevelopment. Multiple case-control studies and evidence
reviews support a role for insecticides in risk of brain tumors and acute lymphocytic
leukemia.
In February 2013 Second Report: Late Lessons from Early Warnings: science,
precaution, innovation from the European Environment Agency. It has a chapter on Seed
dressing systemic insecticides and honey bees written by Maxim and van der Sluijs, but it is
clear that no lessons have been learned, because the Industry remains in charge.
Defra Scientists and Ministers rejected the Environmental Audit Commission’s
suggestion of suspending the domestic sales of neonicotinoid insecticides
The removal of these neurotoxic chemicals from sale in the home would at least reduce foetal
and childhood exposure. MPs pointed out that there could be no socio-economic reasons for
not withdrawing chemicals in the home on the precautionary principle.
Yet in the Final session of the Environmental Audit Committee, Defra’s Chief Scientist
Professor Boyd, Dave Bench from the CRD and Minister Lord de Mauley refused to
recommend it because they were waiting for Defra’s final research on bumblebees.
Conclusions of the UK Pesticides Forum Annual Report 2011:
The use of pesticides is not adversely impacting on the health of UK citizens or the
environment

Further evidence that pesticides are harmful to human health
Cancers, congenital anomalies and reproductive problems have been reported in
farming communities globally since about 2001
US National Cancer Institute Agricultural Health Study: a prospective study
http://www.cancer.gov/cancertopics/factsheet/Risk/ahs The AHS cohort includes 90,000 men
and women who live in Iowa or North Carolina who were recruited between 1993 and 1997.
“What are some of the cancer trends among farmers? For example, farming communities
have higher rates of leukemia, non-Hodgkin’s lymphoma, multiple myeloma, and soft tissue
sarcoma, as well as cancers of the skin, lip, stomach, brain, and prostate”.
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2001 US Neuroblastoma in children and pesticides at home
Daniels, J.L. et al. Neuroblastoma linked to homes treated with pesticides. Epidemiology; 12,
20-26 (2001) “One of the largest studies to date has that pesticides around the home can
more than double the chance of a child developing a neuroblastoma.” Seven Universities and
medical facilities studied 390 children with neuroblastoma and 460 non-cancer controls. “As
statistics show that neuroblastoma rates have increased over the past 50 years, it is
reasonable to assume environmental factors may be involved…Results show that using
pesticides in an around the home resulted in a 60% (Odds Ratio=1.6) likelihood of children
developing the disease. Looking at pesticide use for lawn and garden only resulted in an
increased risk of 120% (Odds Ratio=2.2) when the mother (as opposed to the father) had
applied pesticides in the yard.”
2002 Sweden Exposure to pesticides a risk factor for lymphoma and leukemia
Lennart Hardell, Mikael Eriksson, Marie Nordstrom: Exposure to pesticides as risk factor for
non-Hodgkin's lymphoma and hairy cell leukemia: pooled analysis of two Swedish casecontrol studies. Leuk Lymphoma. 2002 May; 43(5):1043-9.
Abstract
Increased risk for non-Hodgkin's lymphoma (NHL) following exposure to certain pesticides
has previously been reported. To further elucidate the importance of phenoxyacetic acids and
other pesticides in the etiology of NHL a pooled analysis was performed on two case-control
studies, one on NHL and another on hairy cell leukemia (HCL), a rare subtype of NHL. The
studies were population based with cases identified from cancer registry and controls from
population registry. Data assessment was ascertained by questionnaires supplemented over
the telephone by specially trained interviewers. The pooled analysis of NHL and HCL was
based on 515 cases and 1141 controls. Increased risks in univariate analysis were found for
subjects exposed to herbicides (OR 1.75, CI 95% 1.26-2.42), insecticides (OR 1.43, CI 95%
1.08-1.87), fungicides (OR 3.11, CI 95% 1.56-6.27) and impregnating agents (OR 1.48, CI
95% 1.11-1.96). Among herbicides, significant associations were found for glyphosate (OR
3.04, CI 95% 1.08-8.52) and 4-chloro-2-methyl phenoxyacetic acid (MCPA) (OR 2.62, CI
95% 1.40-4.88). For several categories of pesticides the highest risk was found for exposure
during the latest decades before diagnosis. However, in multivariate analyses the only
significantly increased risk was for a heterogeneous category of other herbicides than above.
2003 US Birth defects with herbicides in wheat producing states
Schreinemachers, D.M. et al. Birth Malformations and Other Adverse Perinatal Outcomes in
Four U.S. Wheat-Producing States. Environmental Health Perspectives 111 (9), 1259-1264
(2003) Rates of adverse birth outcomes in rural, agricultural counties of these states during
1995–1997 were studied by comparing counties with a high proportion of wheat acreage and
those with a lower proportion. Infants conceived during April–June, the time of herbicide
application, had an increased chance of being diagnosed with circulatory/ respiratory
(excluding heart) malformations compared with births conceived during other months of the
year.
2004 Canada: pesticide exposure links to cancer of the brain, prostate, kidney,
leukaemia and Non-Hodgkin’s lymphoma (solid tumours) and chromosome aberrations
Sanborn, M. et al. Systematic Review of Pesticides: Human health effects. Ontario College
of Family Physicians (2004): The six project team members peer-reviewed all studies
published between 1992 and 2003 that investigated the human health effects of pesticides.
The cohort studies all found significant positive associations between pesticide exposure and
cancers of the brain, prostate, kidney, leukaemia and Non-Hodgkin’s lymphoma (NHL), the
incidence of which is increasing in Canada. In summary, there are many studies showing
positive associations between solid tumours and pesticide exposure. Positive associations
between pesticide exposure and chromosome aberrations were found in the majority of
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studies. In addition, the presence of increased susceptibility to pesticide health effects in
about 40% of Canadians, as suggested by the Montreal leukaemia study, make a strong
argument for a general reduction of pesticide use and human exposure.
2004 Canada Carcinogenic and genotoxic potential of turf pesticides on golf courses
Knopper, L.D., Lean, D.R.S. Carcinogenic and genotoxic potential of turf pesticides
commonly used on golf courses. Journal of Toxicology and Environmental Health, Part B:
Critical Reviews. 7 (4), 267-279 (2004)
Abstract:
“As a result of the controversy surrounding pesticide use and animal and human health
concerns, many municipalities in Canada have restricted, or are in the midst of restricting,
the use of pesticides for cosmetic purposes. In some cases, pesticide use on golf courses is
also being phased out at the municipal level. One of the dominant health effects of concern in
relation to pesticide exposure is the occurrence of cancer. With over 1600 golf courses in
Canada and between 400 and 600 new courses created each year in Canada and the United
States, there appears to be increasing potential for unintentional human and animal exposure
to turf pesticides. In light of the debate around pesticide exposure and the onset of cancer
that has led to controversial Canadian municipal bylaws regulating pesticide use, and due to
recent results of a biomonitoring study that has shown genotoxicity in a rodent species living
in golf-courses, it seems timely to review the carcinogenic and genotoxic potential of
commonly used golf-course pesticides. The purpose of this review is to present some debated
epidemiological research that deals with the relationship between pesticide exposure and
cancer, and to review and update the literature on the in vivo and in vitro mammalian
carcinogenic and genotoxic potential of these pesticides. It is our intention to unite
information from various sources so those interested specifically in the carcinogenicity and
genotoxicity of pesticides commonly used on golf courses can refer to one comprehensive and
updated resource”
2004 US Studies on glyphosate metabolism in farming families
Acquavella, J. F. et al. Glyphosate biomonitoring for farmers and their families: results from
the Farm Family Exposure Study. Environ Health Perspect. 2004 Mar 112(3):321-6.
Epidemiology, Monsanto Company
Abstract
Glyphosate is the active ingredient in Roundup agricultural herbicides and other herbicide
formulations that are widely used for agricultural, forestry, and residential weed control. As
part of the Farm Family Exposure Study, we evaluated urinary glyphosate concentrations for
48 farmers, their spouses, and their 79 children (4-18 years of age). We evaluated 24-hr
composite urine samples for each family member the day before, the day of, and for 3 days
after a glyphosate application. Sixty percent of farmers had detectable levels of glyphosate in
their urine on the day of application. The geometric mean (GM) concentration was 3 ppb, the
maximum value was 233 ppb, and the highest estimated systemic dose was 0.004 mg/kg.
Farmers who did not use rubber gloves had higher GM urinary concentrations than did other
farmers (10 ppb vs. 2.0 ppb). For spouses, 4% had detectable levels in their urine on the day
of application. Their maximum value was 3 ppb. For children, 12% had detectable
glyphosate in their urine on the day of application, with a maximum concentration of 29 ppb.
All but one of the children with detectable concentrations had helped with the application or
were present during herbicide mixing, loading, or application. None of the systemic doses
estimated in this study approached the U.S. Environmental Protection Agency reference dose
for glyphosate of 2 mg/kg/day. Nonetheless, it is advisable to minimize exposure to
glyphosate.
2005 US Pesticide Exposure at Schools. The rate of illnesses in children linked to
pesticides and similar chemicals rose sharply between 1998 and 2002
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Alarcon, W. A. et al. Acute Illnesses Associated With Pesticide Exposure at Schools. JAMA
294(4), 455-465(2005) doi:10.1001/jama.294.4.455:
The rate of illnesses in children linked to pesticides and similar chemicals rose sharply
between 1998 and 2002. Illness of high severity was found in 3 cases (0.1%), moderate
severity in 275 cases (11%), and low severity in 2315 cases (89%). Most illnesses were
associated with insecticides (n = 895, 35%), disinfectants (n = 830, 32%), repellents (n =
335, 13%), or herbicides (n = 279, 11%). Among 406 cases with detailed information on the
source of pesticide exposure, 281 (69%) were associated with pesticides used at schools and
125 (31%) were associated with pesticide drift exposure from farmland.
2005 UK Four childhood cancers increasing; CNS tumours, acute lymphocytic
leukaemias, germ cell tumours and neuroblastoma
UK Childhood Cancer Group (UKCCRG) and the Newcastle Childhood Cancer Group
confirmed an upward trend incidence of four cancers in children; CNS tumours; acute
lymphocytic leukaemia (ALL); germ cell tumours (GCT) and neuroblastomas (NBT).
2005 France: High incidences of cancers and other serious illnesses in children and
adults who have been exposed to chemical pesticides in the air, the ground water and in food
started in 2005. It was in France as a whole, and in villages in the region of Gard, in
particular. In France, 90% of the soil is treated with chemicals.
http://www.idph-videos.com/nos-enfants-nous-accuseront.htm ‘Our children will accuse us’.
Watch this devastating video clip from Barjac in the Gard District of Cévennes. Illnesses in
the farming communities started in 2005. The local hospital is full of children with leukaemia
and other neoplastic disorders. Many children have died. The mayor has introduced an
organic revolution whereby children in schools only eat organic produce. One organic farmer
showed the difference between the structure of his soil, a rich humus-clay with worm holes,
and that of chemically-treated soil. The latter was stratified, there were no worm holes for
water and oxygen to penetrate and the surface soils were continuously being eroded by wind
and water. In the US, John Peterson Myers, one of the authors of “Our Stolen Future” showed
the documentary: “Food Beware: the French organic revolution”, directed by Jean-Paul Jaud,
to an American audience. He started by asking three questions: “How many of you have
family members with cancers? How many with diabetes? How many with infertility
problems?” Many members of the audience raised their hands to all three.
2007 Canada Link between exposure to pesticides and development of some cancers,
particularly brain, prostate, and kidney cancers, as well as NHL and leukemia
Bassil, K.L., Vakil, C., Sanborn, M., Cole, D.C., Kaur, J.S., Kerr, K.J. Cancer health effects
of pesticides: Systematic review. Canadian Family Physician 53, 1704-1711 (2007). This
paper reported: “a positive relationship between exposure to pesticides and development of
some cancers, particularly brain, prostate, and kidney cancers, as well as NHL and leukemia.
A number of the studies on children found increased risk of cancer associated with critical
periods of exposure, both prenatal and postnatal, and with parental exposure at work”
2007 US Report: Blood and lymphatic system cancers, cancers of the lip, stomach, lung,
brain and prostate, as well as melanoma and other skin cancers.
Cancer Trends Progress Report from the US National Cancer Institute showed that people
with higher exposure to pesticides have high rates of certain types of cancer. Pesticide
applicators, manufacturers and crop dusters have high rates of blood and lymphatic system
cancers, cancers of the lip, stomach, lung, brain and prostate, as well as melanoma and other
skin cancers.
2008 US Elevated risk; including leukemia, non-Hodgkin’s lymphomas, multiple
myeloma, soft-tissue sarcoma, and cancers of the skin, brain, prostate, stomach and lip
In 2008 from the US by Jacobs and Clapp reported: Agriculture and Cancer; a need for
action. (Boston School of Public Health and Lowell Center for Sustainable Production,
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Massachusetts) “Studies of farming populations routinely reveal elevated risk for several
specific types of cancer, including leukemia, non-Hodgkin’s lymphomas, multiple myeloma,
soft-tissue sarcoma, and cancers of the skin, brain, prostate, stomach and lip”.
2008 US a risk factor for non-Hodgkin lymphoma
Mikael Eriksson et al Pesticide exposure as risk factor for non-Hodgkin lymphoma including
histopathological subgroup analysis. Int J Cancer. 2008 Oct 1;123(7):1657-63.
Abstract
We report a population based case-control study of exposure to pesticides as risk factor for
non-Hodgkin lymphoma (NHL). Male and female subjects aged 18-74 years living in Sweden
were included during December 1, 1999, to April 30, 2002. Controls were selected from the
national population registry. Exposure to different agents was assessed by questionnaire. In
total 910 (91 %) cases and 1016 (92%) controls participated. Exposure to herbicides gave
odds ratio (OR) 1.72, 95% confidence interval (CI) 1.18-2.51. Regarding phenoxyacetic
acids highest risk was calculated for MCPA; OR 2.81, 95% CI 1.27-6.22, all these cases had
a latency period>10 years. Exposure to glyphosate gave OR 2.02, 95% CI 1.10-3.71 and
with>10 years latency period OR 2.26, 95% CI 1.16-4.40. Insecticides overall gave OR 1.28,
95% CI 0.96-1.72 and impregnating agents OR 1.57, 95% CI 1.07-2.30. Results are also
presented for different entities of NHL. In conclusion our study confirmed an association
mbetween exposure to phenoxyacetic acids and NHL and the association with glyphosate was
considerably strengthened.
2008 UK Incidence of Cancers in the general population
UK Office of National Statistics: Incidence of major cancers in 2008. One in four adults
would develop cancer in their lifetime. The four most common cancers, breast, prostate, lung
and colorectal cancer, accounted for 53% of the new cases of malignant cancers registered in
England in 2008.
2009 US Cancers due to chemicals have been grossly underestimated
The US President’s Cancer Panel
‘The usually cautious US President’s Cancer Panel has reported that synthetic chemicals can
cause grievous harm and that the number of cancers for which they are responsible had been
grossly underestimated. The Standing Committee of European Doctors, including the BMA,
added’: “Chemical Pollution represents a serious threat to children, and to Man’s survival.”
[Geoffrey Lean in: The (London) Telegraph]. In January 2012 I wrote to the Coordinator of
the Report. She replied: “The Panel reports directly to the White House and does not have
any specific authority over any federal or non-federal agency. In addition, it does not have
the authority to implement or enforce the recommendations it makes to the President”. It is
unlikely to happen, since Michael R. Taylor, a former Monsanto Vice-President, was
appointed by the Obama administration to the Food and Drug Administration (FDA) in 2009.
March 2009 UK Brain tumour statistics a gross underestimate
Brain tumour UK reported that 40,000 brain tumour patients missing from the official
statistics because of poor hospital data input. www.braintumouruk.org
In South East England, 5,930 brain tumour patients were missing from the statistics.
2009 US Endocrine disruption worldwide
Dr Brian Moench, President of the Utah Physicians for a Healthy Environment, sent a
statement from The Endocrine Society, the worldwide organization of MD endocrinologists.
In 2009 they issued a formal paper on the disease consequences of endocrine disruptors:
“Even infinitesimally low levels of exposure indeed, any level of exposure at all, may cause
endocrine or reproductive abnormalities, particularly if exposure occurs during a critical
developmental window. Surprisingly, low doses may even exert more potent effects than
higher doses.”
2010 France Congenital anomalies in the same family
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Mesnage, R. et al. Two cases of birth defects overlapping Stratton-Parker syndrome after
multiple pesticide exposure. Occup Environ Med 2010 67; 359.
Stratton-Parker syndrome is rare and encompasses growth retardation, imperforate anus and
often genital abnormalities, but no genetic origin is known. Two new cases are reported from
the same family spreading 1.3 tons of pesticide per year without protection.
2010 UK
Watts, C. Brain Cancer: An Unrecognised Clinical Problem. Oncology News, 5 (2) May/June
(2010) www.oncologynews.biz Office of National Statistics figures for the UK showed that
the number of children dying from brain tumour in 2007 was 33% higher than in 2001; in
contrast, child deaths from leukaemia were 39% lower than in 2001. In fact, brain tumours
have now replaced leukaemia as the commonest cause of childhood death.
July 2010 UK
CHEMTrust Report: Gwynne Lyons and Professor Andrew Watterson.
http://www.chemtrust.org.uk/documents/CHEM%20Trust%20Report%20%20Pesticides%20&%20Cancer%20July%202010.pdf.
A review of the role pesticides play in some cancers: children, farmers and pesticide users at
risk? In a UK study in 2010 pesticide exposure of the foetus was linked to later childhood
cancer. In the last 35 years the following have increased; non-Hodgkin’s lymphoma has more
than doubled; testicular cancer has doubled; breast cancer in women has increased by two
thirds and in men has quadrupled; prostate cancer has tripled.
2011 US Incidents of illness associated with off-target pesticide drift
Lee, S-J et al. Acute Pesticide Illnesses Associated with Off-Target Pesticide Drift from
Agricultural Applications — 11 States, 1998–2006. Environmental Health Perspectives 119
(8), 1162-1169 (2011). The study identifies 2,945 cases of pesticide poisoning associated
with 643 events of agricultural pesticide drift in eleven states: Arizona, California, Florida,
Iowa, Farmers, Louisiana, Michigan, New Mexico, New York, Oregon, Texas and
Washington. While the study focuses on top agriculture producing states, it provides only a
snapshot of the poisoning of farmworkers and other rural residents nationally and around the
world. Study findings show that the risk of illness resulting from drift exposure is largely
borne by agricultural workers, and the incidence (114.3/million worker-years) was 145 times
greater than that for all other workers.
2011 US Children particularly at risk from multiple anomalies, neurobehavioural
disorders and cancer
Dangerous Exposure: Farmworkers’ children and pesticides. Association of Farmworkers’
Program Children of farmworkers bear a disproportionate burden of health effects from
pesticide use in our country. An increasing body of research suggests relationships between
pesticides and serious illnesses, particularly among children. Birth defects include neural tube
defects and male genitourinary malformations from endocrine disrupting herbicides, limb
defects, neurobehavioral disorders, ADH and autism spectrum, chronic respiratory problems
and atopic asthma and cancers. These have all been linked by peer-reviewed research to
pesticide exposure in children. The childhood cancers include leukemia, lymphoma, brain
tumour and Ewing’s sarcoma. These can be due to pre- or postnatal, take-home or direct
exposure.
2011 France prospective study shows neurodegeneration
A link to neurological degenerative disorders in France; a prospective study
Baldi, I. et al. Neurobehavioral effects of long-term exposure to pesticides: results from the
4-year follow-up of the PHYTONER Study. Occup. Environ. Med 68, 108-115 (2011)
This was the first study to provide prospective data on farmer workers in the Bordeaux area
of France (1997-98 and 2001-03). It showed long-term cognitive effects of chronic exposure
to pesticides and raised the issue of evolution towards dementia
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2011 UK Alarming rates of cancer increases
MacMillan Cancer Report 2011: “Cancer rates are increasing at such a rate that 42% of
people who die in this country will have had a cancer diagnosis. And for most of them it will
be cancer that causes their death”. www.macmillan.org.uk/
2012 UK Brain tumour statistics are devastating to families
www.braintumourresearch.org Brain Tumour Research UK Statistics in 2012
 The statistics speak for themselves. Something has to be done. Too many people are
being faced with the devastating diagnosis each year: brain tumours kill more children
and adults under the age of forty than any other cancer and five year survival remains
the same as it did thirty years ago. We need to raise significant amounts to fund
research into this dreadful disease if we are to identify the causes, advance treatments
and ultimately find a cure for brain tumours.
 Brain tumours kill more children and adults under the age of forty than any other
cancer and five year survival remains the same as it did thirty years ago.
 Brain tumours are the biggest cancer killer of UK children
 More people under 40 die of a brain tumour than from any other cancer
 Only 12% of males diagnosed with a brain tumour and 15% of females survive
beyond 5 years (compared with 50% for all cancers)
 Brain tumours are a particularly devastating form of cancer with one of the lowest
survival rates
2012 Canada Brain tumours in children now the leading cause of death
Researchers in McGill University, Canada confirm the situation in the UK: “Brain tumours
are currently the leading cause of cancer-related mortality and morbidity in children.”
http://www.nature.com/doifinder/10.1038/nature10833
2012 US Kids Health deteriorating; associated with pesticide exposure
www.KidsHealthReportOctober2012.pdf A Generation in Jeopardy: How pesticides are
undermining our children’s health & intelligence. This report draws from academic and
government research, focusing on studies published within the past five years, to chronicle
the emerging threat of - with over 1 billion pounds applied on farms and homes annually - to
children’s health. Children and other sensitive sub-populations are exposed to a ‘toxic soup’¨
of chemicals whose health impacts are not properly understood and clouded in uncertainties
which are not captured in current risk assessments. Knowing this, the take home message
from this report is the need to shift from systems that depend of toxic pesticides to systems
that incorporate organic principles of pest management.
Extract: Children today are sicker than they were a generation ago. From childhood cancers
to autism, birth defects and asthma, a wide range of childhood diseases and disorders are on
the rise. Our assessment of the latest science leaves little room for doubt: pesticides are one
key driver of this sobering trend.
 Compelling evidence now links pesticide exposures with harms to the structure and
functioning of the brain and nervous system. Neurotoxic pesticides are clearly
implicated as contributors to the rising rates of attention deficit/hyperactivity
disorder, autism, widespread declines in IQ and other measures of cognitive function.
 Pesticide exposure contributes to a number of increasingly common health outcomes
for children, including cancer, birth defects and early puberty. Evidence of links to
certain childhood cancers is particularly strong.
 Emerging science suggests that pesticides may be important contributors to the
current epidemic of childhood asthma, obesity and diabetes.
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Extremely low levels of pesticide exposure can cause significant health harms,
particularly during pregnancy and early childhood.

Appendix B page 38 Top pesticides used in agriculture and at home (from US EPA 2007).
Table B-1“Most commonly used pesticide active ingredient in agriculture” and
Table B-2 “Most commonly used active ingredient at home”; listed by volume of use.
“Our current system of industrial agriculture and pest control relies on chemical inputs sold
by a handful of corporations. These multinational corporations wield tremendous control
over the system, from setting research agendas to financing, crop selection and inputs
throughout the production and distribution chain. Not surprisingly, these same corporations
also hold significant sway in the policy arena, investing millions of dollars every year to
influence voters, lawmakers and regulators at both the state and federal level to protect the
market for pesticides. The result is agriculture, food and pest control systems that serve the
interests of these corporations well. It does not, however, serve farmers, who have lost dayto-day control of their operations and are putting themselves and their families in harm’s
way. Farmworker interests are not served, as workers are continuously exposed to chemicals
known to harm human health. And the health of children across the country is compromised
by exposure to pesticides used to control pests in agriculture and where they live, learn and
play. In short, the system is broken.”
2012 Mexico: Genotoxic and cytotoxic effects on human lymphocytes
Calderon-Segura, M.E. et al. Evaluation of Genotoxic and Cytotoxic Effects in
Human Peripheral Blood Lymphocytes Exposed in Vitro to Neonicotinoid Insecticides
Journal of Toxicology 2012 Article ID 612647, doi:10.1155/2012/612647
Abstract: Calypso (thiacloprid), Poncho (clothianidin), Gaucho (imidacloprid), and Jade
(imidacloprid) are commercial neonicotinoid insecticides, a new class of agrochemicals in
Mexico. However, genotoxic and cytotoxic studies have not been performed. In the present
study, human peripheral blood lymphocytes (PBL) were exposed in vitro to different
concentrations of the four insecticides. The genotoxic and cytotoxic effects were evaluated
using the alkaline comet and trypan blue dye exclusion assays. DNA damage was evaluated
using two genotoxicity parameters: tail length and comet frequency. Exposure to 9.5 × 10 -6 to
5.7 × 10-5 M Jade; 2.8×10-4 to 1.7×10-3 M Gaucho; 0.6×10 -1 to 1.4×10-1 M Calypso; 1.2×10-1
to 9.5×10 -1M Poncho for 2 h induced a significant increase DNA damage with a
concentration-dependent relationship. Jade was the most genotoxic of the four insecticides
studied. Cytotoxicity was observed in cells exposed to 18 × 10 -3 M Jade, 2.0 × 10 -3 M
Gaucho, 2.0 × 10 -1 M Calypso, 1.07M Poncho, and cell death occurred at 30 × 10 -1 M Jade,
3.3 × 10-3 M Gaucho, 2.8 × 10-3 M Calypso, and 1.42M Poncho. This study provides the first
report of genotoxic and cytotoxic effects in peripheral blood lymphocytes following in vitro
exposure to commercial neonicotinoid insecticides.
2013 US: Many well conducted studies now show that all pesticide exposure is
associated with cancer risk, not just farmers
Michael C. R. Alavanja, Matthew K. Ross, Matthew R. Bonner Increased Cancer Burden
Among Pesticide Applicators and Others Due to Pesticide Exposure. CA Cancer J Clin
2013;000:000-000. VC 2013: American Cancer Society.
Abstract: A growing number of well-designed epidemiological and molecular studies provide
substantial evidence that the pesticides used in agricultural, commercial, and home and
garden applications are associated with excess cancer risk. This risk is associated both with
those applying the pesticide and, under some conditions, those who are simply bystanders to
the application. In this article, the epidemiological, molecular biology, and toxicological
evidence emerging from recent literature assessing the link between specific pesticides and
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several cancers including prostate cancer, non-Hodgkin lymphoma, leukemia, multiple
myeloma, and breast cancer are integrated. Although the review is not exhaustive in its scope
or depth, the literature does strongly suggest that the public health problem is real. If we are
to avoid the introduction of harmful chemicals into the environment in the future, the
integrated efforts of molecular biology, pesticide toxicology, and epidemiology are needed to
help identify the human carcinogens and thereby improve our understanding of human
carcinogenicity and reduce cancer risk.
Rather than wait for human carcinogens to be identified, several European countries,
including Sweden, Denmark, the Netherlands, and others, have initiated pesticide use
reduction policies that have resulted in substantially diminished pesticide use overall. In the
United States, a nationwide use reduction policy has met with resistance politically because
of disagreements about the net benefit to health and debate concerning the disproportionate
economic impact of these policies on selected groups (e.g. farmers, food processors, and
pesticide manufacturers) and on food prices. Nonetheless, the available scientific evidence
does strongly suggest that pesticides do cause cancer in both those who use the pesticides
directly and those who are exposed because of applications others make … “…yet the
identification of specific pesticides as human carcinogens has not yet been made.”
UK health performance: findings of the Global Burden of Disease Study 2010
[Data only up until 2010 were analysed in this study].
Interpretation: The performance of the UK in terms of premature mortality is persistently and
significantly below the mean of EU15+ and requires additional concerted action…
premature mortality from several major causes such as cardiovascular disease and
cancers…growing burden of disability, particularly from mental disorders…deserves an
integrated and strategic response.
When the Chairman of COT was confronted with this evidence of associations between
pesticide exposure and cancers reported from around the world (including the
prospective studies) he refused to accept it.
His reply was: “There are also many papers from around the world that indicate no link
between pesticides and cancer. Interpretation depends on the overall balance of evidence for
each compound and cancer taking into account the strength and limitations of each relevant
study”. The US EPA has recently changed to this method of assessment of cancer links.

The UK government’s farming policy is based on chemical inputs
Just as bacteria develop resistance to antibiotics, weeds and pests develop resistance to
pesticides. This is particularly so in GMO herbicide-tolerant crops with insecticides
Weeds and pests develop resistance to pesticides, resulting in super-weeds/pests. They have
to be pulled out by hand, the amounts of pesticide have to be increased, or older ones need to
be applied. There are many instances of this. Wang in 2008 showed that Nilaparvata lugens
(the brown planthopper, a pest on rice) was able to develop 1,424-fold resistance to
imidacloprid in the laboratory after the insect was selected with imidacloprid for 26
generations. Gao et al. 2012 reported similar problems with western flower thrips:
“insecticide resistance continues to be one of the most important issues facing agricultural
production.” In Australia, at the Australian Cotton Conference in August 2012, it was
reported that the native heliothis moths, whose larvae wreak havoc on cotton, have shown a
“prodigious ability to acquire resistance to everything that is thrown at them.” Monsanto’s
GM trait on corn, the toxic gene of the pesticidal bacteria Bt, is beginning to lose its
effectiveness. So, Bt-resistant western rootworms are now plaguing Minnesota, Iowa and
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Illinois. This year’s severe drought (2012) has made the problem worse. Bruce Potter, an
entomologist, said at a workshop in Minnesota: “In fields with a rootworm problem, the bug
damages the cornstalk’s ability to absorb water just when it is needed most. With the roots
weakened, the plants can also be vulnerable to wind.”
Disastrous effects of GMO-based agriculture in Argentina and Paraguay
Genetically-Engineered Corn and Roundup®-Ready Soya were introduced into the rural
towns of Argentina and Paraguay in 1996. The devastation of human and animal health and
biodiversity is described in: Advances in Molecular Toxicology, Vol. 6, published by
Elsevier: ISSN 1872-0854 (2012). Chapter Title: GMO Pesticides Used in South American
GMO-Based Agriculture: A Review of Their Effects on Humans and Animal Models
Abstract:

Northern Indiana. Giant Ragweed (3 m) resistant to glyphosate.
Farm workers have to weed it by hand. This is one of nine different weeds that commonly occur

In South America, the incorporation of genetically modified organisms (GMO) engineered to
be resistant to pesticides changed the agricultural model into one dependent on the massive
use of agrochemicals. Different pesticides are used in response to the demands of the global
consuming market to control weeds, herbivorous arthropods, and crop diseases. Here, we
review their effects on humans and animal models, in terms of genotoxicity, teratogenicity,
and cell damage. We also stress the importance of biomarkers for medical surveillance of
populations at risk and propose the use of biosensors as sensitive resources to detect
undesirable effects of new molecules and environmental pollutants. The compatibility of
glyphosate, the most intensively used herbicide associated to GMO crops, with an integrated
pest management for soybean crops, is also discussed.
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A baby with a neural tube
defect; this is a meningomyelocoele. More extensive
defects can occur. Hospital
de Posadas, Misiones,
Argentina. Photograph by
kind permission of Dr
Graciela Gomez.

Julieta, who died aged 7 months
from multiple abnormalities in 2010
Bandera Santiago del Estero
Photograph by kind permission of
Dr Graciela Gomez

GM feed and food; Danish Farmers’ Views
A group of experienced farmers in Denmark (pig, chicken and cattle) have done an
observational changeover study in their animals, from GM to non-GM feed. Their lecture is
in the form of a PowerPoint presentation. There was a transformation in the health of their
animals and on their farming profitability. In the case of the pig farmer, in the previous 2
years, the farm had experienced piglet diarrhoea and 35 sows had died of stomach problems.
In the previous 9 months he had had 13 malformed, but live-born, piglets. Another colleague
had had similar experiences. In April 2011 Mr Pedersen changed to GM-free soya, without
telling his stockman. Within days the stockman noticed that the piglet diarrhoea had stopped
(glyphosate kills beneficial organisms and leaves clostridia to spread) and the health of the
pigs was transformed. Whilst the non-GM soya was more expensive, the reduced veterinary
bills and increase numbers of piglets in the litter more than made up for it. In their conclusion
the farmers admit that it is only an observational study; but they question the present farming
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methods. All three farmers believe that they are seeing the beginning of a major collapse in
animal, plant and human health.

A deformed piglet; Siamese twins
Photograph by kind permission
of Ib Borup Pedersen.

Dr Don M. Huber, Emeritus Professor of Plant Pathology, Purdue University US
“Glyphosate is a strong organic phosphate chelator that immobilizes positively charged
minerals such as manganese, cobalt, iron, zinc, copper, etc. that are essential for normal
physiological functions in soils, plants and animals. It is this ability to shut down
physiological functions and predispose plants to killer diseases that make it such an effective
broad-spectrum weed killer. Glyphosate is also a very powerful selective antibiotic that kills
beneficial, but not pathogenic, microorganisms in the soil and intestine at very low residual
levels in food. Residue levels permitted in food are 40 to 800 times the antibiotic threshold
and concentrations shown in clinical studies to damage mammalian tissues.
By genetically engineering plants with the insertion of certain foreign bacterial genes,
glyphosate can be applied directly to crop plants without killing them. There is nothing in the
genetic engineering technology that does anything to the glyphosate that is applied to the
plant - and that accumulates in it. Both the toxic proteins produced by the foreign bacterial
genes and the glyphosate chemical now are present in the feed and food produced for animal
and human consumption. Genetic engineering has introduced other genes for insect
resistance where additional toxic proteins accumulate in plant tissues consumed by animals
and man. These toxins are found in the blood and readily transferred across the placenta to
developing babies in the womb.
Genetic engineering is more like a virus infection than a normal breeding process and results
in a multitude of mutations and epigenetic effects as genetic integrity in the plant is disrupted.
These 'foreign' bacterial genes are highly promiscuous and easily transferred by wind or
insects to other plants; to soil microorganisms during plant residue decomposition, or to
intestinal microflora during food digestion where they continue to direct the production of
toxins and allergenic proteins. Epigenetic effects are manifest in GMO plants as a yield drag,
poor nutrient efficiency, increased disease, and reduced stress tolerance.
“Future historians may well look back upon our time and write, not about how many pounds
of pesticide we did or didn’t apply, but by how willing we are to sacrifice our children and
future generations for this massive genetic engineering experiment that is based on flawed
science and failed promises just to benefit the bottom line of a commercial enterprise.”
Glyphosate found in human urine
Brändli, D, Reinacher, S. Herbicides found in human urine. Ithaka Journal 1/2012: 270-272.
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Abstract: Glyphosate is the main active substance used in most commercial herbicides. It
poisons not only plants, but also animals and humans. When testing for glyphosate
contamination in an urban population, a German University found significant contamination
in all urine samples with 5 to 20 times above the legal limit for drinking water.
Desiccation of crops with glyphosate (or another herbicide) to dry them
It was only when we studied the work of the Reasoned Opinion Group of EFSA which grants
‘modification’ (i.e. increases) of maximum residue limits (MRLs) in foods at the request of
the pesticides industry “in order to accommodate intended uses” or “to accommodate for the
international trade” that we first encountered the practice of ‘desiccation’. By this method,
herbicides are sprayed shortly before harvest directly on the crops to be harvested, in order to
dry them. In January 2012, Monsanto Europe asked EFSA to set the import tolerance for
glyphosate in lentils “in order to accommodate the authorised desiccation use of glyphosate
in lentils in the US and Canada” from 0.1 mg/kg to 10 mg/kg (i.e. 100 times). EFSA had
granted similarly elevated MRLs for glyphosate on wheat and GM soya. Monsanto’s
publication in 2010: ‘The agronomic benefits of glyphosate in Europe; Review of the benefits
of glyphosate per market use’ would appear to explain why the EU Commission has delayed
the re-evaluation of glyphosate until 2015 (instead of 2012, when it should have been due).
Chapter 7: Harvest management/crop desiccation in combinable crops.
Chapter 8: Crop desiccation in grain maize and sunflower. According to Monsanto, benefits
include; more reliable harvesting; reduced losses and drying costs; higher price for earlier
quality harvest; earlier planting of the next crop. Aerial application has been recommended
(and is approved in Hungary). The desirable degree of drying of the grain is achieved; at the
same time it controls the weeds in preparation for the next crop. Syngenta recommends
herbicide spray on potatoes just before harvest to improve the strength of the shells. “Use of a
foliar desiccant spray usually means a 2 spray programme. The first spray takes the leaves
off and the second then targets the stem.” It is highly likely that animals are getting
glyphosate not only from the soya feed, but also Roundup® residues on wheat and barley
used in feed, and on barley straw used as bedding.
Seralini’s 2-year feeding study shows tumours in rats; confirmed by human trials in
Argentina
Séralini, G-E et al. Long term toxicity of a Roundup herbicide and a Roundup-tolerant
genetically modified maize. Food and Chemical Toxicology 2012
http://dx.doi.org/10.1016/j.fct.2012.08.005 Séralini’s controversial feeding study showing
tumours in rats was dismissed by EFSA and other GM scientists. It has, in fact, been
confirmed by human “trials” in Argentina and Paraguay (see p 42-43).

Syngenta commissioned a Report on Neonicotinoid Insecticides and Bees
from Fera/Defra
Syngenta commissioned Dr Helen Thompson, Chief Bee Scientist at Fera, to write a report on
Neonicotinoid Insecticides and Bees. This is posted on the Defra website.
http://www.fera.defra.gov.uk/scienceResearch/scienceCapabilities/chemicalsEnvironment/do
cuments/syngentaNeonicotinoidReportJan13.pdf
There were two notable data gaps:


‘Multiple Routes of Exposure for Honey Bees Living Near Agricultural Fields’
Christian H Krupke, Greg J. Hunt, Brian D. Eitzer, Gladys Andino, Krispn Given
PLoS ONE January 2012, Volume 7: e29268.
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This paper forms a key part of the evidence mounted in THE EMERGENCY
CITIZEN PETITION TO THE UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY SEEKING SUSPENSION OF REGISTRATION
FOR CLOTHIANIDIN
On page 28 of the petition:
“Among the concerns confirmed by the study is that clothianidin is accumulating in
the environment; Krupke et al. found that soil from fields that had not been treated for
two years still tested positive for clothianidin residues. The authors stated:
Soil collected from areas near our test site revealed that neonicotinoid insecticide
residues were present in all samples tested, with clothianidin occurring in each field
sampled ... These results demonstrate that honey bees living and foraging near
agricultural fields are exposed to neonicotinoids and other pesticides through
multiple mechanisms throughout the spring and summer ... We show that bees living
in these environments will forage for maize pollen and transport pollen containing
neonicotinoids to the hive.
They found corn (or maize) pollen was frequently collected by foraging honey bees
while it was available; corn pollen comprised over 50% of the pollen collected, by
volume.
“During the spring planting period, the contaminated dust that arises from this soil
may settle on flowers frequented by bees, or possibly on the insects themselves. Of
potentially greater concern are the very high levels of neonicotinoids found in the talc
that has been exposed to treated seed.” The report stated:
The large areas being planted with neonicotinoid treated seeds, combined with the
high persistence of these materials and the mobility of disturbed soil and talc dust,
carry potential for effects over an area that may exceed the boundaries of the
production fields themselves. “
Later in the season, when planting is largely complete, the researchers found bees
collect corn pollen that contains translocated neonicotinoids and other pesticides from
seed. Translocation of neonicotinoids into pollen has previously been reported for
corn grown from imidacloprid-treated seed, but Krupke et al. say the degree to which
honey bees in their study gathered corn pollen was surprising:
The finding that bee-collected pollen contained neonicotinoids is of particular
concern because of the risks to newly-emerged nurse bees, which must feed upon
pollen reserves in the hive immediately following emergence.
Importantly, the amount of the pesticides found in and around corn fields was near the
range known to kill honey bees. Also, dead bees collected near treated fields
contained pesticide residues, whereas none of the apparently healthy, live bees
sampled from the same locations had any detectable clothianidin.”
This paper did appear in the list of references. However, not surprisingly, we were
unable to find any discussion about the findings. The misspelling of the name of the first
author as: “Kruype” cannot have been an accident. It would mean that anyone from
the UK who attempted to read the paper would have difficulty in tracing it.
Three other papers by Tomizawa were in the list of references, but not this one.


Effects of neonicotinoid insecticides on mammalian nicotinic acetylcholine
receptors.
Tomizawa, M, Lee, D.L., Casida, J.E. Neonicotinoid insecticides: Molecular Features
Conferring Selectivity for Insect versus Mammalian Nicotinic Receptors. J. Agric.
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Food Chem. 48 (12), 6016-6024 (2000). These authors showed that neonicotinoids
acted on mammalian nicotinic acetylcholine receptors as well, but considered that the
selective nature of its binding (i.e. less affinity than in insects) made it safe for human
exposure. Some metabolites of pesticides, eg fipronil, actually have more affinity.
In view of the widespread use of these insecticides, and their persistence in the
environment, humans cannot avoid their effects. But the industry presumably doesn’t
want the public to know this.


The new EFSA Reports 16/01/2013 on the risks to bees of clothianidin, imidacloprid
and thiamethoxam were omitted

Two other papers were published by Defra in March 2013.
An assessment of key evidence about Neonicotinoids and bees March 2013
http://www.defra.gov.uk/publications/files/pb13937-neonicotinoid-bees-20130326.pdf
The paper by Krupke CH, Hunt GJ, Eitzer BD, Andino G, Given K (2012) Multiple Routes
of Pesticide Exposure for Honey Bees Living Near Agricultural Fields. Plos One 7. (this time
spelled correctly) was in the list of references (38), but the sentence associated with it is:
“The level of residues found within nectar and pollen in bumble bee colonies by Thompson et
al. [7], which were similar to those found in free-ranging honey bees given similar exposures
[6], were below or at the lower end of this threshold and this is consistent with other
evidence of residues measured in relevant materials [4,6,10,11,38]
This is an outrageous perversion of science.
Effects of neonicotinoid seed treatments on bumble bee colonies under field conditions
Dr Helen Thompson et al. Fera, York
http://www.fera.defra.gov.uk/scienceResearch/scienceCapabilities/chemicalsEnvironment/do
cuments/reportPS2371Mar13.pdf
Comment by a bumblebee expert: “The actual neonicotinoids found in pollen and nectar
collected by the colonies were not the same as the chemicals used on the treated fields the
colonies were next to. Thiamethoxam was found at the highest levels, although it was not
used on the treated fields included in the experiment. Use of thiamethoxam has rapidly
increased in the UK in the last three years – 250,000 ha were treated with it in 2010.”
Dr Helen Thompson works with industry scientists
Dr Thompson (Bee Scientist, Fera, York) has been working with industry scientists for many
years so this is nothing new. In collaboration with scientists from Bayer CropScience,
Syngenta and Dow, she undertook the UK Defra Research SID5A (2007-2009) Systemic
Pesticide Risk Assessment. This only involved Tier 1 testing. Conclusions at the 2008
Bucharest ICPBR meeting were that protocols for the second and higher tier (Tunnel Tests
and Field Tests) were still to be developed. In January 2011 a Workshop (by invitation only)
was held on Pesticide Risk Assessment for Pollinators, SETAC, Pellston, Florida. The UK
was represented by Mark Clook (Chemical Regulation Directorate) and Dr Helen Thompson.
The authors of the Executive Summary published in September 2011 were David Fischer
from Bayer CropScience and Thomas Moriarty from the US EPA Office of Pesticide
Programs. The key admission from the meeting was: “Many who are familiar with pesticide
risk assessment recognize that the methodology and testing scheme for foliar application
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products (where exposure may be primarily through surface contact) is not adapted to assess
potential hazard and risk from systemic pesticides”.
Yet, on their return to the UK (22/01/2011), Clook and Thompson advised Ministers that
there was no evidence that the neonicotinoid pesticides were harmful to honey bees.
On 04/04/2011, she told Channel 4 News: “the Government has reviewed all the data on a
link between insecticides and bees, and concluded they are not the primary cause of the
decline… There have been a lot of studies undertaken, across Europe and here in the UK and
there's been no strong evidence they are linked to bee losses at all.”
She wrote a criticism of the Buglife Report and she refuted the findings of Girolami about
guttation drops being an important source of water for bees during springtime and from
which they were exposed to high doses of pesticides. Marzaro’s paper on lethal effects on
honey bees on exposure to dust from seed coatings during sowing was dismissed as being
extremely unlikely in the UK. With Dr James Cresswell (Syngenta-funded, at Exeter
University) together they criticised the paper by Henry which showed that thiamethoxam
(Syngenta) decreases foraging success and survival in honey bees.
CRD budget is paid, in part, by industry. Is it a safety agency or a service agency?
Instead of employing independent scientists, it is presumably easier and cheaper for the UK
Government to allow industry to pay a proportion of the Chemical Regulation Directorate’s
costs (about 60%). It is understandable therefore that the loyalty of the Defra/Fera staff lies
with industry scientists they work with, rather than the protection of Human Health and the
Environment. (Defra told us that the exact amount each year is based on a formula enshrined
in the recent European Legislation on Plant Protection Products. It depends on work done).
Extracts from the CRD Annual Report 2008/2009:
"This has been a very busy year in the approvals group. Applications for product approvals
were 9% over business estimates with a total of 1,767 applications received and 1,622
applications completed this year, 96% of which were completed within published targets.
Importantly 100% of ‘fast track’ applications identified by industry as high priority to their
business needs were completed within published targets. Achieving this demanding target
despite the increase in applications has required diligent application and commitment of
evaluating staff and their managers and represents a significant achievement. We continue to
support growers and we have completed the first stage of the conversion exercise for the
‘Long Term Arrangements for Extension of Use’ on non-edible crops. Of the 401 uses
requested by growers, the 131 products containing active substances that have already been
fully reviewed in the EU review programme, and included on Annex I of Council Directive
91/414/EEC have been completed. The remaining product/uses identified by growers will be
automatically included in the on-going re-registration process minimising the impact on
industry. We also assisted in the evaluation of new products by helping companies work
towards the completion of appropriate dossiers through the provision of detailed advice. This
advice has covered both chemical pesticides and biopesticides that we continue to support
under our biopesticides scheme. We submitted completed evaluation reports for 5 new active
substances where the UK was the EU Rapporteur Member State and issued 3 UK provisional
authorisations in advance of Annex I inclusion. In addition we completed 8 ‘partial dossier’
submissions.
What is the ICPBR?
The majority of invited “world experts” to the SETAC Pollinator from Europe were members
of the International Commission for Plant-Bee Relationships. The ICPBR appears to be selfappointed body. This International Commission was founded in 1950, by Anna Maurizio
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(Switzerland), during a Botanical Congress in Stockholm. It was named the International
Commission for Bee Botany (I.C.B.B.). In 1985, the Commission was renewed and its name
changed to The International Commission for Plant-Bee Relationships (I.C.P.B.R.). On closer
examination it is clear that it represents the voices of the Pesticides Industry and the Crop
Production Industry. At the 10th International Symposium of the ICPBR Bee Protection
Group (2008), in his foreword, the Chairman, Dr Peter G Kevan (University of Guelph,
Canada) said that “for three decades it has provided an important forum for representatives
from industry, national and international regulatory agencies, government and academic
research bodies….divergent interests of crop production, etc.” “Natural ecosystems” was the
last to be mentioned. It was “sponsored by the pesticides industry”. Many of the research
presentations were headed by scientists from the industry. The ICPBR have 17 members on
their three bee working groups. Seven are from the pesticides industry, some of whom service
two groups. This may explain why the CRD, Fera, Defra and the AFSSA (French equivalent
of Fera) have repeatedly advised UK and European Ministers and informed us, the public,
that there was no evidence that the neonicotinoid pesticides are harmful to honey bees.
Dr Helen Thompson is now President of the ICPBR.
What is the significance of the recent name change of the ICPBR?
In 2011 the name “was amended to The International Commission for Plant-Pollinator
Relationships (I.C.P.P.R.) which is better fitted to the objectives of the Commission.” Was the
Commission looking towards a time when honeybees have been completely exterminated?
There is evidence that scientists have already developed an almond tree that doesn’t require
pollination and there is work in progress to produce a genetically-engineered bee. If these
manoeuvres don’t provide sufficient pollination services, farmers will have to resort to handpollination, a task which the Chinese are already undertaking. The day is fast approaching.
This year there is a shortage of honeybees in the US to pollinate the almond crop.
http://home.ezezine.com/1636/1636-2013.04.04.13.24.archive.html ‘The Bee Industry Hosts
US EPA for Tour of Almond Pollination Sites: Dead Bees and Empty Hives Show the Extent
of the Losses’

Conclusion
Our global network campaign which began in 2010 on behalf of Bees and Beekeepers, is
clearly failing. It was based on evidence of effects on invertebrates and birds from Dr Henk
Tennekes in his book: The systemic neonicotinoid insecticides. A disaster in the making. The
more we researched the more we found that he was correct.
We do not believe that there is a country in Europe that is so lax in its attitude to
pesticide safety and so persistent in rejecting proof that agrochemicals are destroying
our environment and human health. The global pesticides industry has been allowed to
dominate the regulatory agencies. They have created chemicals of mass destruction that
can no longer be controlled. Furthermore, successive British governments have allowed
themselves to be persuaded that only a chemical-based agricultural system can feed the
world.
On 05/03/2013 a Report was published in the Lancet on UK health performance statistics.
Between 1990 and 2010, the health of the British population has deteriorated in comparison
with 17 other nations. This supports our assertions about the damaging effects of pesticides
on human health. Is Syngenta using the UK to finish their stocks of pesticides that have been
banned in other countries? A former Malaysian plantation worker complained about
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Syngenta and Paraquat. “Paraquat is banned in Switzerland, why then is it still sold and used
in Malaysia? (p 22) and www.agrocorporateaccountability.net
UK health performance: findings of the Global Burden of Disease Study 1990-2010.
Interpretation: The performance of the UK in terms of premature mortality is persistently and
significantly below the mean of EU15+ and requires additional concerted action…
premature mortality from several major causes such as cardiovascular disease and
cancers…growing burden of disability, particularly from mental disorders…deserves an
integrated and strategic response.
If you read the www.USKidsHealthReportOct2012.pdf exactly the same is happening in the
United States where, as Dr Mineau describes, pesticides are virtually unregulated.
 Neurotoxic pesticides are clearly implicated as contributors to the rising rates of
attention deficit/hyperactivity disorder, autism, widespread declines in IQ and other
measures of cognitive function.
 Pesticide exposure contributes to a number of increasingly common health outcomes
for children, including cancer, birth defects and early puberty. Evidence of links to
certain childhood cancers is particularly strong
 Emerging science suggests that pesticides may be important contributors to the
current epidemic of childhood asthma, obesity and diabetes
 Extremely low levels of pesticide exposure can cause significant health harms,
particularly during pregnancy and early childhood
Science believes it has all the answers. The elderly might be living longer, but at what price?
What will be the strategic response of the NHS to the “growing burden of disability” from
congenital birth defects, autism, ADHD in children and dementia, Parkinson’s disease and
cognitive declines in the elderly? Obesity and diabetes means that our population will be a
continual burden to an already overstretched NHS. How are we going to manage the
premature mortality of our breadwinners from cancers?

Appendix 1
Neonicotinoid insecticides
Effects of neonicotinoid insecticides on mammalian nicotinic acetylcholine receptors.
Tomizawa, M., Lee, D.L., Casida, J.E. Neonicotinoid insecticides: Molecular Features
Conferring Selectivity for Insect versus Mammalian Nicotinic Receptors. J. Agric. Food
Chem. 48 (12), 6016-6024 (2000). These authors showed that neonicotinoids acted on
mammalian nicotinic acetylcholine receptors as well, but considered that the selective nature
of its binding (i.e. less affinity than in insects) made it safe for human exposure.
Tennekes, H.A. The significance of the Druckrey-Küpfmuller equation for risk assessment –
The toxicity of neonicotinoid insecticides to arthropods is reinforced by exposure time.
Toxicology 276, 1-4 (2010). Tennekes was the first to prove that neonicotinoids can produce
effects at any concentration level, provided the exposure time is sufficiently long.
Tennekes, H.A., Sánchez-Bayo, F. Time-Dependent Toxicity of Neonicotinoids and Other
Toxicants: Implications for a New Approach to Risk Assessment. J. Environment. Analytic.
Toxicol. S4:001. doi:10.4172/2161-0525.S4-001 (2011). Tennekes and Sánchez-Bayo
demonstrated that chemicals that bind irreversibly to specific receptors (neonicotinoids,
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genotoxic carcinogens and some metals) will produce toxic effects in a time-dependent
manner, no matter how low the level of exposure.
Duzguner,V., Edogaan, S. Acute oxidant and inflammatory effects of imidacloprid on the
mammalian central nervous system and liver in rats. Pest. Biochem. Physiol. 97, 13-18
(2010). Imidacloprid has acute oxidant and inflammatory effects on the mammalian CNS and
liver.
Kimura-Kuroda, J., Hayashi, M., Kawano, H. Nicotine-like effects of neonicotinoids on rat
cerebellar neurons. Neuroscience Research, 71, suppl, (2011). [This is a study to determine to
what extent the neonicotinoids imidacloprid and acetamiprid affected the nAChRs of rat
cerebellar neurons and to compare their effects with nicotine by using in vitro excitatory Cainflux assay. Although nicotine excited rather higher proportions of neurons and produced a
higher peak of Ca-influx compared with the two neonicotinoids, both had higher binding to
the neurons and were significantly inhibited with nAChR antagonists. The authors suggested
that the neonicotinoids could have adverse effects on human health, especially in the
developing foetus.]
Kimura-Kuroda, J., Komuta, Y., Kuroda, Y., Hayashi, M., Kawano, H. (2012) Nicotine-Like
Effects of the Neonicotinoid Insecticides Acetamiprid and Imidacloprid on Cerebellar
Neurons from Neonatal Rats. PLoS ONE 7(2): e32432. doi:10.1371/journal.pone.0032432
These investigators demonstrated similarities in the mode of action of nicotine and two
neonicotinoid insecticides on cerebellar neurons, and conclude that “the neonicotinoids may
adversely affect human health, especially the developing brain”.
Bal, R. et al. Insecticide imidacloprid induces morphological and DNA damage through
oxidative toxicity on the reproductive organs of developing male rats. Cell. Biochem. Funct.
(2012) DOI: 10.1002/cbf.2826. The weights of the epididymis, vesicula seminalis, epididymal
sperm concentration, body weight gain, testosterone and reduced glutathione values were
lower in the imidacloprid-treated groups than that in the controls. All treated groups had
increased lipid peroxidation, fatty acid concentrations and higher rates of abnormal sperm.
Apoptosis and fragmentation of seminal DNA were higher in rats treated at the two higher
doses of imidacloprid. These results show that imidacloprid has a negative effect on sperm
and testis of rats.
Bal, R. et al. Effects of clothianidin exposure on sperm quality, testicular apoptosis and fatty
acid composition in developing male rats. Cell. Biol. Toxicol. DOI 10.1007/s10565-0129215-0. It is concluded that low doses of clothianidin exposure during critical stages of
sexual maturation had moderate detrimental effects on reproductive organ system and more
severe effects are likely to be observed at higher dose levels. In addition, the reproductive
system may be more sensitive to exposure of clothianidin even earlier in development
Abou-Donia, M.B. et al. Imidacloprid induces neurobehavioral deficits and increases
expression of glial fibrillary acidic protein in the motor cortex and hippocampus in offspring
rats following in utero exposure. J. Toxicol. Environ. Health A. 2008; 71 (2) 119-130.
Gestational exposure to a single large, non-lethal, dose of imidacloprid produces significant
neurobehavioral deficits an and increased expression of glial fibrillary acidic protein in
several brain regions of the offspring on postnatal day 30, corresponding to human early
adolescent age. These changes may have long-term adverse effects in the offspring.
Li, P., Ann, J., Akk, G. Activation and Modulation of Human α4β2 Nicotinic Acetylcholine
Receptors by the Neonicotinoids Clothianidin and Imidacloprid. J. Neuroscience Research
DOI:10.1002/jnr.22644 (2011). Since the clinical manifestations of neonicotinoid poisoning
clearly involved the nicotinic receptors, studies of the effects of clothianidin and imidacloprid
on human neuronal-type α4β2 nAChRs were undertaken. Both chemicals had effects on
human receptors, but imidacloprid more so than clothianidin.
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Mondal, S., Ghosh, R.C., Mate, M.S., Karmakar, D.P. Effects of Acetamiprid on Immune
System in Female Wistar Rats. Proc. Zool. Soc. 62 (2), 109-117 (2009).
A subacute toxicity study of acetamiprid was undertaken in 72 female wistar rats in four
groups (18 each). Three different concentrations of acetamiprid (25, 100 and 200 mg/kg of
body weight) were administered orally to rats. The results indicated that acetamiprid
suppressed both CMI and antibody forming ability of lymphocytes.
Cai, B., Deitch, E.A., Ulloa, L. Novel insights for systemic inflammation in sepsis and
haemorrhage. Mediators of Inflammation 2010 ID 642462 (2010). [Human clinical studies in
2010 demonstrated a connection between the nAChRs and the immune system. In the process
of trying to treat severe inflammatory responses in sepsis and haemorrhage (which are a
major cause of death in patients in Critical Care), a specific anatomical and physiological
connection was proved between the nicotinic acetylcholine anti-inflammatory receptors in the
central nervous system, via the vagus nerve, to the innate immune system. This system
protects humans against infection and tissue injury].
Baldi, I. et al. Neurobehavioral effects of long-term exposure to pesticides: results from the
4-year follow-up of the PHYTONER Study. Occup. Environ. Med 68: 108-115 (2011).
[The first study to provide prospective data on farmer workers in the Bordeaux area of France
(1997-98 and 2001-03) suggested long-term cognitive effects of chronic exposure to
pesticides and raised the issue of evolution towards dementia].
An IUCN Task Force on Systemic Pesticides was established in 2011 and on 02/09/2012 the
Task Force met in Tokyo. Two of the presentations involved humans: ‘Systemic Pesticides as
a Causal Factor of Developmental Brain Disorders (ADHD, autism etc.)’ and ‘The Human
Health Effect of Neonicotinoid Insecticides.’
Dwyer, J. B., McQuown, S. C., Leslie, F.M. The Dynamic Effects of Nicotine on the
Developing Brain. Pharmacol Ther. 2009 May; 122(2): 125–139.
doi:10.1016/j.pharmthera.2009.02.003
“Nicotinic acetylcholine receptors (nAChRs) regulate critical aspects of brain maturation
during the prenatal, early postnatal, and adolescent periods. During these developmental
windows, nAChRs are often transiently up-regulated or change subunit composition in those
neural structures that are undergoing major phases of differentiation and synaptogenesis,
and are sensitive to environmental stimuli. Nicotine exposure, most often via tobacco smoke,
but increasingly via nicotine replacement therapy, has been shown to have unique effects on
the developing human brain. Consistent with a dynamic developmental role for acetylcholine,
exogenous nicotine produces effects that are unique to the period of exposure and that impact
the developing structures regulated by acetylcholine at that time. Here we present a review of
the evidence, available from both the clinical literature and preclinical animal models, which
suggests that the diverse effects of nicotine exposure are best evaluated in the context of
regional and temporal expression patterns of nAChRs during sensitive maturational periods,
and disruption of the normal developmental influences of acetylcholine. We present evidence
that nicotine interferes with catecholamine and brainstem autonomic nuclei development
during the prenatal period of the rodent (equivalent to first and second trimester of the
human), alters the neocortex, hippocampus, and cerebellum during the early postnatal period
(third trimester of the human), and influences limbic system and late monoamine maturation
during adolescence.”
“Conclusion: nAChRs are present in the brain from the earliest phases of neural development
through childhood and adolescence, and into adulthood. However, their patterns of
expression are regionally and temporally heterogeneous and, in many cases, unique to the
developmental period. The multitude of nAChR subunits, and the resulting range of
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pharmacological and physiological properties of the nAChR, allows the cholinergic system
immense flexibility to regulate many aspects of brain development. The transient increases in
nAChR expression within a given brain structure often coincide with the most crucial phases
of its development. Thus, nAChRs critically regulate catecholamine and autonomic
development in the prenatal period (see Figure 1), cortical, hippocampal, and cerebellar
development during the early postnatal period (see Figure 2), and limbic and postnatal
catecholamine development during the adolescent period (see Figure 3).
This exquisite regulation of nAChR expression during development predicts that exogenous
nicotine exposure may produce a diverse array of functional consequences that depend
critically on the timing of exposure. This prediction has been supported not only by studies in
laboratory animals, but also by clinical observations. Prenatal nicotine exposure produces
autonomic deficits, which may underlie the increased incidence of SIDS seen in the human
literature. Nicotine exposure during this time also appears to alter developing catecholamine
systems, with particular vulnerability of the dopamine system. Prenatal nicotine-induced
deficits reflective of altered dopaminergic processing appear later in life as these circuits
undergo postnatal maturation, with children of mothers who smoked exhibiting increased
incidence of ADHD and substance abuse during childhood and adolescence. Early postnatal
nicotine exposure in rodents, or third trimester exposure in humans, appears to preferentially
interfere with cortical development, with human newborns and children exhibiting longlasting defects in auditory cognitive processing. Finally, exposure to nicotine during
adolescence may preferentially interfere with limbic circuitry, producing enhanced
vulnerability to nicotine addiction, increased impulsivity, and mood disorders.
Nicotine has dynamic effects on the developing brain, and continued exploration of the
developmental patterns of nAChR expression and the impact of nicotine exposure is needed.
Completing the characterization of the regional ontogeny of nAChRs, differentiating the
effects of nicotine through activation versus desensitization, and better understanding the
acute and long-term effects of nicotine at each age will allow better predictive power in the
clinical setting and novel therapeutic approaches to nicotine-induced pathologies.

Appendix 2
Independent research on glyphosate
RMS (DAR) studies on glyphosate
Several malformations were found in rabbits and rats according to the industry’s own
teratogenicity studies submitted for the 2002 EU approval of the active ingredient glyphosate.
The original industry studies are claimed to be commercially confidential. However, the said
industry data were compiled from the 1998 draft assessment report (DAR) by the German
government, since Germany has been the rapporteur member state for glyphosate and will
remain in this role for the next review of glyphosate in 2015. Malformations include extra
ribs, distortions affecting thoracic ribs, heart malformations, kidney agenesia, unossified
sternebrae, reduced ossification of cranial centers and sacrocaudal vertebral arches, and also
skeletal variations and major visceral malformations, which were unspecified in the DAR.
Paganelli, A. Gnazzo, V., Acosta, H., Lo´pez, S. L., Carrasco, A. E. Glyphosate-Based
Herbicides Produce Teratogenic Effects on Vertebrates by Impairing Retinoic Acid
Signaling. Chem. Res. Toxic. 10.1021/tx1001749 (2010).
Abstract: “The broad spectrum herbicide glyphosate is widely used in agriculture worldwide.
There has been ongoing controversy regarding the possible adverse effects of glyphosate on
the environment and on human health. Reports of neural defects and craniofacial
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malformations from regions where glyphosate-based herbicides (GBH) are used led us to
undertake an embryological approach to explore the effects of low doses of glyphosate in
development. Xenopus laeVis embryos were incubated with 1/5000 dilutions of a commercial
GBH. The treated embryos were highly abnormal with marked alterations in cephalic and
neural crest development and shortening of the anterior-posterior (A-P) axis. Alterations on
neural crest markers were later correlated with deformities in the cranial cartilages at
tadpole stages. Embryos injected with pure glyphosate showed very similar phenotypes.
Moreover, GBH produced similar effects in chicken embryos, showing a gradual loss of
rhombomere domains, reduction of the optic vesicles, and microcephaly. This suggests that
glyphosate itself was responsible for the phenotypes observed, rather than a surfactant or
other component of the commercial formulation. A reporter gene assay revealed that GBH
treatment increased endogenous retinoic acid (RA) activity in Xenopus embryos and
cotreatment with a RA antagonist rescued the teratogenic effects of the GBH. Therefore, we
conclude that the phenotypes produced by GBH are mainly a consequence of the increase of
endogenous retinoid activity. This is consistent with the decrease of Sonic hedgehog (Shh)
signaling from the embryonic dorsal midline, with the inhibition of otx2 expression and with
the disruption of cephalic neural crest development. The direct effect of glyphosate on early
mechanisms of morphogenesis in vertebrate embryos opens concerns about the clinical
findings from human offspring in populations exposed to GBH in agricultural fields.
The broad-spectrum glyphosate based herbicides (GBHs) are widely used in agricultural
practice, particularly in association with genetically modified organisms (GMO) engineered
to be glyphosate resistant such as soy crops. Considering the wide use of GBH/GMO in
agriculture, studies of the possible impacts of GBH on environmental and human health are
timely and important.
portal.fagro.edu.uy/phocadownload/taller.../anexo%201%20martinez.pdf
Antoniou, M. et al. Roundup and birth defects. Is the public being kept in the dark? (June
2011) Earth Open Source.
Extracts: “The European Commission has previously ignored or dismissed many other
findings from the independent scientific literature showing that Roundup and glyphosate
cause endocrine disruption, damage to DNA, reproductive and developmental toxicity,
neurotoxicity, and cancer, as well as birth defects. Many of these effects are found at very
low doses, comparable to levels of pesticide residues found in food and the environment.”...
“This issue is of particular concern now that Monsanto and other producers of genetically
modified seed are trying to get their glyphosate-tolerant crops approved for cultivation in
Europe. If the EU Commission gives its approval, this will lead to a massive increase in the
amount of glyphosate sprayed in the fields of EU member states, as has already happened in
North and South America. Consequently, people’s exposure to glyphosate will increase.”
All these concerns could be addressed by an objective review of Roundup and glyphosate in
line with the more stringent new EU pesticide regulation due to come into force in June 2011.
Just such a review was due to take place in 2012. However, shortly after the Commission was
notified of the latest research showing that glyphosate and Roundup cause birth defects, it
quietly passed a directive delaying the review of glyphosate and 38 other dangerous
pesticides until 2015.”
Sanchís, J. et al. Determination of glyphosate in groundwater samples using an ultrasensitive
immunoassay and confirmation by on-line solid-phase extraction followed by liquid
chromatography coupled to tandem mass spectrometry. Anal Bioanal Chem. 2011 Nov 20.
Epub 2011 Nov 20. Institute of Environmental Assessment and Water Research (IDAEACSIC), C/Jordi Girona, 18-26, 08034, Barcelona, Spain.
Abstract
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“Despite having been the focus of much attention from the scientific community during recent
years, glyphosate is still a challenging compound from an analytical point of view because of
its physicochemical properties: relatively low molecular weight, high polarity, high water
solubility, low organic solvent solubility, amphoteric behaviour and ease to form metal
complexes. Large efforts have been directed towards developing suitable, sensitive and
robust methods for the routine analysis of this widely used herbicide. In the present work, a
magnetic particle immunoassay (IA) has been evaluated for fast, reliable and accurate partper-trillion monitoring of glyphosate in water matrixes, in combination with a new analytical
method based on solid-phase extraction (SPE), followed by liquid chromatography (LC)
coupled to tandem mass spectrometry (MS/MS), for the confirmatory analysis of positive
samples. The magnetic particle IA has been applied to the analysis of about 140 samples of
groundwater from Catalonia (NE Spain) collected during four sampling campaigns.
Glyphosate was present above limit of quantification levels in 41% of the samples with
concentrations as high as 2.5 μg/L and a mean concentration of 200 ng/L. Good agreement
was obtained when comparing the results from IA and on-line SPE-LC-MS/MS analyses. In
addition, no false negatives were obtained by the use of the rapid IA. This is one of the few
works related to the analysis of glyphosate in real groundwater samples and the presented
data confirm that, although it has low mobility in soils, glyphosate is capable of reaching
groundwater.”
[Prof Gilles-Eric Séralini and colleagues at CRIIGEN in Caen had already questioned the
adequacy of Monsanto’s testing both for glyphosate and GM crops.]
Séralini, G-E. et al. Genetically modified crops safety assessments: present limits and
possible improvements Environmental Sciences Europe 2011, 23:10 doi:10.1186/2190-471523-10. “The 90-day-long tests are insufficient to evaluate chronic toxicity, and the signs
highlighted in the kidneys and livers could be the onset of chronic diseases. However, no
minimal length for the tests is yet obligatory for any of the GMOs cultivated on a large scale,
and this is socially unacceptable in terms of consumer health protection. We are suggesting
that the studies should be improved and prolonged, as well as being made compulsory, and
that the sexual hormones should be assessed too, and moreover, reproductive and
multigenerational studies ought to be conducted too.”
Clair, É., Mesnage, R., Travert, C., Séralini, G-É. A glyphosate-based herbicide induces
necrosis and apoptosis in mature rat testicular cells in vitro, and testosterone decrease at
lower levels. Toxicology in Vitro 26 (2) 269-279 (2012).
Abstract: “The major herbicide used worldwide, Roundup, is a glyphosate-based pesticide
with adjuvants. Glyphosate, its active ingredient in plants and its main metabolite (AMPA)
are among the first contaminants of surface waters. Roundup is being used increasingly in
particular on genetically modified plants grown for food and feed that contain its residues.
Here we tested glyphosate and its formulation on mature rat fresh testicular cells from 1 to
10000 ppm, thus from the range in some human urine and in environment to agricultural
levels. We show that from 1 to 48 h of Roundup exposure Leydig cells are damaged. Within
24–48 h this formulation is also toxic on the other cells, mainly by necrosis, by contrast to
glyphosate alone which is essentially toxic on Sertoli cells. Later, it also induces apoptosis at
higher doses in germ cells and in Sertoli/germ cells co-cultures. At lower non-toxic
concentrations of Roundup and glyphosate (1 ppm), the main endocrine disruption is a
testosterone decrease by 35%. The pesticide has thus an endocrine impact at very low
environmental doses, but only a high contamination appears to provoke an acute rat
testicular toxicity. This does not anticipate the chronic toxicity which is insufficiently tested,
and only with glyphosate in regulatory tests.”
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Brändli, D., Reinacher, S. Herbicides found in human urine. Ithaka Journal 1/2012: 270-272.
Abstract: “Glyphosate is the main active substance used in most commercial herbicides. It
poisons not only plants, but also animals and humans. When testing for glyphosate
contamination in an urban population, a German University found significant contamination
in all urine samples with 5 to 20 times above the legal limit for drinking water.”
It was suggested that the urban population must be getting glyphosate in their food and
revealed the new practice of desiccation of crops before harvesting and again to facilitate
storage.
Marc, J., Bellé, R. Formulated Glyphosate Activates the DNA-Response Checkpoint of the
Cell Cycle Leading to the Prevention of G2/M Transition 2004, Toxicological Sciences: 82,
(2) 436-442.
[Robert Bellé’s team at Le Centre National de la Recherche Scientifique (CNRS) Roscoff,
found that Formulated glyphosate, (Roundup®), activates what is called the checkpoint. Each
cell has two checkpoints that are activated only when there are problems in cell division.
“This may reflect interference of the product at the DNA level, potentially leading to genetic
instability which is recognized as one the main forces driving the onset and progression of
carcinogenesis.”
Gasniera, C. et al, Glyphosate-based herbicides are toxic and endocrine disruptors in human
cell lines. Toxicology doi:10.1016/j.tox.2009.06.006.
Extracts: “We exposed human liver HepG2 cells, a well-known model to study xenobiotic
toxicity, to four different formulations and to glyphosate, which is usually tested alone in
chronic in vivo regulatory studies. We measured cytotoxicity with three assays (Alamar
Blue®, MTT, ToxiLight®), plus genotoxicity (comet assay), anti-estrogenic (on ER_, ER_)
and anti-androgenic effects (on AR) using gene reporter tests. We also checked androgen to
estrogen conversion by aromatase activity and mRNA. All parameters were disrupted at subagricultural doses with all formulations within 24 h. Aromatase transcription and activity
was disrupted from 10 ppm. Cytotoxic effects started at 10ppm with Alamar Blue assay (the
most sensitive), and DNA damages at 5 ppm. A real cell impact of glyphosate-based
herbicides residues in food, feed or in the environment has thus to be considered, and their
classifications as carcinogens/mutagens/reprotoxics is discussed.”
Coupe, R.H. et al. Fate and transport of glyphosate and aminomethylphosphonic acid in
surface waters of agricultural basins. Pest Manag Sci 2012; 68: 16–30
Abstract
BACKGROUND: Glyphosate [N-(phosphonomethyl)glycine] is a herbicide used widely
throughout the world in the production of many crops and is heavily used on soybeans, corn
and cotton. Glyphosate is used in almost all agricultural areas of the United States, and the
agricultural use of glyphosate has increased from less than 10 000 Mg in 1992 to more than
80 000 Mg in 2007. The greatest intensity of glyphosate use is in the midwestern United
States, where applications are predominantly to genetically modified corn and soybeans. In
spite of the increase in usage across the United States, the characterization of the transport of
glyphosate and its degradate aminomethylphosphonic acid (AMPA) on a watershed scale is
lacking.
RESULTS: Glyphosate and AMPA were frequently detected in the surface waters of four
agricultural basins. The frequency and magnitude of detections varied across basins, and the
load, as a percentage of use, ranged from 0.009 to 0.86% and could be related to three general
characteristics: source strength, rainfall runoff and flow route.
CONCLUSIONS: Glyphosate use in a watershed results in some occurrence in surface water;
however, the watersheds most at risk for the offsite transport of glyphosate are those with
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high application rates, rainfall that results in overland runoff and a flow route that does not
include transport through the soil.
Press Comment: The greatest glyphosate use is in the Mississippi River basin, where most
applications are for weed control on genetically-modified corn, soybeans and cotton. Overall,
agricultural use of glyphosate has increased from less than 11,000 tons in 1992 to more than
88,000 tons in 2007."
Paul Capel, USGS chemist and an author on this study stated:
“In these studies, Glyphosate was frequently detected in surface waters, rain and air in areas
where it is heavily used in the basin. The consistent occurrence of glyphosate in streams and
air indicates its transport from its point of use into the broader environment.
Additionally, glyphosate persists in streams throughout the growing season in Iowa and
Mississippi, but is generally not observed during other times of the year. The degradation
product of glyphosate, aminomethylphosphonic acid (AMPA), which has a longer
environmental lifetime, was also frequently detected in streams and rain "Though glyphosate
is the mostly widely used herbicide in the world, we know very little about its long term
effects to the environment"This study is one of the first to document the consistent occurrence
of this chemical in streams, rain and air throughout the growing season. This is crucial
information for understanding where management efforts for this chemical would best be
focused."
Feng-chih Chang, Matt F. Simcik, Paul D. Capel Occurrence and fate of the herbicide
glyphosate and its degradate aminomethylphosphonic acid in the atmosphere Environmental
Toxicology and Chemistry 30, (3), 548–555, March 2011
Abstract
“This is the first report on the ambient levels of glyphosate, the most widely used herbicide in
the United States, and its major degradation product, aminomethylphosphonic acid (AMPA),
in air and rain. Concurrent, weekly integrated air particle and rain samples were collected
during two growing seasons in agricultural areas in Mississippi and Iowa. Rain was also
collected in Indiana in a preliminary phase of the study. The frequency of glyphosate
detection ranged from 60 to 100% in both air and rain. The concentrations of glyphosate
ranged from <0.01 to 9.1 ng/m3 and from <0.1 to 2.5 µg/L in air and rain samples,
respectively. The frequency of detection and median and maximum concentrations of
glyphosate in air were similar or greater to those of the other high-use herbicides observed
in the Mississippi River basin, whereas its concentration in rain was greater than the other
herbicides. It is not known what percentage of the applied glyphosate is introduced into the
air, but it was estimated that up to 0.7% of application is removed from the air in rainfall.
Glyphosate is efficiently removed from the air; it is estimated that an average of 97% of the
glyphosate in the air is removed by a weekly rainfall ≥30 mm.”
Lopez, S.L. et al GMO Pesticides Used in South American GMO-Based Agriculture: A
Review of Their Effects on Humans and Animal Models. In Advances in Molecular
Toxicology, Vol. 6, 201 published by Elsevier: ISSN 1872-0854
Abstract
In South America, the incorporation of genetically modified organisms (GMO) engineered to
be resistant to pesticides changed the agricultural model into one dependent on the massive
use of agrochemicals. Different pesticides are used in response to the demands of the global
consuming market to control weeds, herbivorous arthropods, and crop diseases. Here, we
review their effects on humans and animal models, in terms of genotoxicity, teratogenicity,
and cell damage. We also stress the importance of biomarkers for medical surveillance of
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populations at risk and propose the use of biosensors as sensitive resources to detect
undesirable effects of new molecules and environmental pollutants. The compatibility of
glyphosate, the most intensively used herbicide associated to GMO crops, with an integrated
pest management for soybean crops, is also discussed.
[Genetically-Engineered Corn and Roundup®-Ready Soya were introduced into the rural
towns of Argentina and Paraguay in 1996. The devastation of human and animal health and
biodiversity is described in the above chapter.]
Antoniou, M. et al. Teratogenic Effects of Glyphosate-Based Herbicides: Divergence of
Regulatory Decisions from Scientific Evidence J Environ Anal Toxicol 2012, S:4
http://dx.doi.org/10.4172/2161-0525.S4-006
Abstract
“The publication of a study in 2010, showing that a glyphosate herbicide formulation and
glyphosate alone caused malformations in the embryos of Xenopus laevis and chickens
through disruption of the retinoic acid signalling pathway, caused scientific and regulatory
controversy. Debate centred on the effects of the production and consumption of genetically
modified Roundup Ready® soy, which is engineered to tolerate applications of glyphosate
herbicide. The study, along with others indicating teratogenic and reproductive effects
from glyphosate herbicide exposure, was rebutted by the German Federal Office for
Consumer Protection and Food Safety, BVL, as well as in industry-sponsored papers. These
rebuttals relied partly on unpublished industry-sponsored studies commissioned for
regulatory purposes, which, it was claimed, showed that glyphosate is not a teratogen or
reproductive toxin. However, examination of the German authorities’ draft assessment report
on the industry studies, which underlies glyphosate’s EU authorisation, revealed further
evidence of glyphosate’s teratogenicity. Many of the malformations found were of the type
defined in the scientific literature as associated with retinoic acid teratogenesis.
Nevertheless, the German and EU authorities minimized these findings in their assessment
and set a potentially unsafe acceptable daily intake (ADI) level for glyphosate. This paper
reviews the evidence on the teratogenicity and reproductive toxicity of glyphosate herbicides
and concludes that a new and transparent risk assessment needs to be conducted. The new
risk assessment must take into account all the data on the toxicity of glyphosate and its
commercial formulations, including data generated by independent scientists and published
in the peer-reviewed scientific literature, as well as the industry-sponsored studies.”
Formulated glyphosates are more toxic to humans that glyphosate alone.
New research shows that it is the formulated herbicides (including Roundup®) that can affect
all living cells, especially human cells. The danger is overlooked because glyphosate and
Roundup® are treated the same by industry and regulators on long-term studies.
Mesnage R., Bernay B, Seralini G-E. Ethoxylated adjuvants of glyphosate-based herbicides
are active principles of human cell toxicity. Toxicology
http://dx.doi.org/10.1016/j.tox.2012.09.006
Abstract
“Pesticides are always used in formulations as mixtures of an active principle with
adjuvants. Glyphosate, the active ingredient of the major pesticide in the world, is an
herbicide supposed to be specific on plant metabolism. Its adjuvants are generally considered
as inert diluents. Since side effects for all these compounds have been claimed, we studied
potential active principles for toxicity on human cells for 9 glyphosate-based formulations.
For this we detailed their compositions and toxicities, and as controls we used a major
adjuvant (the polyethoxylated tallowamine POE-15), glyphosate alone, and a total
formulation without glyphosate. This was performed after 24 h exposures on hepatic
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(HepG2), embryonic (HEK293) and placental (JEG3) cell lines. We measured mitochondrial
activities, membrane degradations, and caspases 3/7 activities. The compositions in
adjuvants were analyzed by mass spectrometry. Here we demonstrate that all formulations
are more toxic than glyphosate, and we separated experimentally three groups of
formulations differentially toxic according to their concentrations in ethoxylated adjuvants.
Among them, POE-15 clearly appears to be the most toxic principle against human cells,
even if others are not excluded. It begins to be active with negative dose-dependent effects on
cellular respiration and membrane integrity between 1 and 3 ppm, at
environmental/occupational doses. We demonstrate in addition that POE-15 induces necrosis
when its first micellization process occurs, by contrast to glyphosate which is known to
promote endocrine disrupting effects after entering cells. Altogether, these results challenge
the establishment of guidance values such as the acceptable daily intake of glyphosate, when
these are mostly based on a long term in vivo test of glyphosate alone. Since pesticides are
always used with adjuvants that could change their toxicity, the necessity to assess their
whole formulations as mixtures becomes obvious. This challenges the concept of active
principle of pesticides for non-target species.”
Clair, E. et al. Effects of Roundup(®) and Glyphosate on Three Food Microorganisms:
Geotrichum candidum, Lactococcus lactis subsp. cremoris and Lactobacillus delbrueckii
subsp. bulgaricus. Curr Microbiol. 2012 Feb 24. Epub 2012 Feb 24.
Abstract
“Use of many pesticide products poses the problem of their effects on environment and
health. Amongst them, the effects of glyphosate with its adjuvants and its by-products are
regularly discussed. The aim of the present study was to shed light on the real impact on
biodiversity and ecosystems of Roundup(®), a major herbicide used worldwide, and the
glyphosate it contains, by the study of their effects on growth and viability of microbial
models, namely, on three food microorganisms (Geotrichum candidum, Lactococcus lactis
subsp. cremoris and Lactobacillus delbrueckii subsp. bulgaricus) widely used as starters in
traditional and industrial dairy technologies. The presented results evidence that
Roundup(®) has an inhibitory effect on microbial growth and a microbicide effect at lower
concentrations than those recommended in agriculture. Interestingly, glyphosate at these
levels has no significant effect on the three studied microorganisms. Our work is consistent
with previous studies which demonstrated that the toxic effect of glyphosate was amplified by
its formulation adjuvants on different human cells and other eukaryotic models. Moreover,
these results should be considered in the understanding of the loss of microbiodiversity and
microbial concentration observed in raw milk for many years.”
Shehata, A.A. et al. The Effect of Glyphosate on Potential Pathogens and Beneficial
Members of Poultry Microbiota In Vitro. Current Microbiology April 2013, 66, (4) 350-358
Abstract
“The use of glyphosate modifies the environment which stresses the living microorganisms.
The aim of the present study was to determine the real impact of glyphosate on potential
pathogens and beneficial members of poultry microbiota in vitro. The presented results
evidence that the highly pathogenic bacteria as Salmonella Entritidis, Salmonella
Gallinarum, Salmonella Typhimurium, Clostridium perfringens and Clostridium botulinum
are highly resistant to glyphosate. However, most of beneficial bacteria as Enterococcus
faecalis, Enterococcus faecium, Bacillus badius, Bifidobacterium adolescentis and
Lactobacillus spp. were found to be moderate to highly susceptible. Also Campylobacter spp.
were found to be susceptible to glyphosate. A reduction of beneficial bacteria in the
gastrointestinal tract microbiota by ingestion of glyphosate could disturb the normal gut
bacterial community. Also, the toxicity of glyphosate to the most prevalent Enterococcus spp.
59

could be a significant predisposing factor that is associated with the increase in C.
botulinum-mediated diseases by suppressing the antagonistic effect of these bacteria on
clostridia.”
Krüger, M et al. Glyphosate suppresses the antagonistic effect of Enterococcus spp. on
Clostridium botulinum. Anaerobe. 2013 Feb 6. Epub 2013 Feb 6.
Abstract
“During the last 10-15 years, an increase of Clostridium botulinum associated diseases in
cattle has been observed in Germany. The reason for this development is currently unknown.
The normal intestinal microflora is a critical factor in preventing intestinal colonisation by
C. botulinum as shown in the mouse model of infant botulism. Numerous bacteria in the
gastro-intestinal tract (GIT) produce bacteriocines directed against C. botulinum and other
pathogens: Lactic acid producing bacteria (LAB) such as lactobacilli, lactococci and
enterococci, generate bacteriocines that are effective against Clostridium spp. A reduction of
LAB in the GIT microbiota by ingestion of strong biocides like glyphosate could be an
explanation for the observed increase in levels of C. botulinum associated diseases. In the
present paper, we report on the toxicity of glyphosate to the most prevalent Enterococcus
spp. in the GIT. Ingestion of this herbicide could be a significant predisposing factor that is
associated with the increase in C. botulinum mediated diseases in cattle.”
Ya-xing Gui et al. Glyphosate induced cell death through apoptotic and autophagic
mechanisms. Neurotoxicology and Teratology 34, (3) 2012, 344–349
Abstract
Herbicides have been recognized as the main environmental factor associated with human
neurodegenerative disorders such as Parkinson's disease (PD). Previous studies indicated
that the exposure to glyphosate, a widely used herbicide, is possibly linked to Parkinsonism,
however the underlying mechanism remains unclear. We investigated the neurotoxic effects
of glyphosate in differentiated PC12 cells and discovered that it inhibited viability of
differentiated PC12 cells in dose-and time-dependent manners. Furthermore, the results
showed that glyphosate induced cell death via autophagy pathways in addition to activating
apoptotic pathways. Interestingly, deactivation of Beclin-1 gene attenuated both apoptosis
and autophagy in glyphosate treated differentiated PC12 cells, suggesting that Beclin-1 gene
is involved in the crosstalk between the two mechanisms.
Martini, C.N. et al. A commercial formulation of glyphosate inhibits proliferation and
differentiation to adipocytes and induces apoptosis in 3T3-L1 fibroblasts. Toxicol In Vitro.
2012 Sep;26 (6):1007-13. doi: 10.1016/j.tiv.2012.04.017.
Departamento de Química Biológica, Facultad de Ciencias Exactas y Naturales, Universidad
de Buenos Aires, Pabellón 2, Ciudad Universitaria, 1428 Buenos Aires, Argentina.
Abstract
Glyphosate-based herbicides are extensively used for weed control all over the world.
Therefore, it is important to investigate the putative toxic effects of these formulations which
include not only glyphosate itself but also surfactants that may also be toxic. 3T3-L1
fibroblasts are a useful tool to study adipocyte differentiation, this cell line can be induced to
differentiate by addition of a differentiation mixture containing insulin, dexamethasone and
3-isobutyl-1-methylxanthine. We used this cell line to investigate the effect of a commercial
formulation of glyphosate (GF) on proliferation, survival and differentiation. It was found
that treatment of exponentially growing cells with GF for 48h inhibited proliferation in a
dose-dependent manner. In addition, treatment with GF dilution 1:2000 during 24 or 48h
inhibited proliferation and increased cell death, as evaluated by trypan blue-exclusion, in a
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time-dependent manner. We showed that treatment of 3T3-L1 fibroblasts with GF increased
caspase-3 like activity and annexin-V positive cells as evaluated by flow cytometric analysis,
which are both indicative of induction of apoptosis. It was also found that after the removal
of GF, remaining cells were able to restore proliferation. On the other hand, GF treatment
severely inhibited the differentiation of 3T3-L1 fibroblasts to adipocytes. According to our
results, a glyphosate-based herbicide inhibits proliferation and differentiation in this
mammalian cell line and induces apoptosis suggesting GF-mediated cellular damage. Thus,
GF is a potential risk factor for human health and the environment.
de Castilhos, G.N, Cestari, M.M. Genotoxic effects of the herbicide Roundup(®) in the fish
Corydoras paleatus (Jenyns 1842) after short-term, environmentally low concentration
exposure. Environ Monit Assess. 2013 Apr; 185(4):3201-7. doi: 10.1007/s10661-012-2783-x.
Source: Maringá, Paraná, Brazil. nediaghisi@gmail.com.
Abstract
The glyphosate-based herbicide, Roundup, is one of the most used pesticides worldwide. In
concert with the advent of transgenic crops resistant to glyphosate, the use of this pesticide
has led to an increase in agricultural yields. The objective of this study was to evaluate the
genotoxic effect that the herbicide Roundup (at a concentration of 6.67 μg/L, corresponding
to 3.20 μg/L glyphosate) can have on the fish Corydoras paleatus. Treatment groups were
exposed for 3, 6, and 9 days, and effects were analyzed using the piscine micronucleus test
(PMT) and comet assay. A group subjected to filtered water only was used as a negative
control. The PMT did not show differences between the control and exposed groups for any
of the treatment times. In contrast, the comet assay showed a high rate of DNA damage in
group exposed to Roundup for all treatment times, both for blood and hepatic cells. We
conclude that for the low concentration used in this research, the herbicide shows potential
genotoxic effects. Future research will be important in evaluating the effects of this
substance, whose presence in the environment is ever-increasing.
Lennart Hardell, Mikael Eriksson, Marie Nordstrom: Exposure to pesticides as risk factor for
non-Hodgkin's lymphoma and hairy cell leukemia: pooled analysis of two Swedish casecontrol studies. Leuk Lymphoma. 2002 May; 43(5):1043-9.
Abstract
Increased risk for non-Hodgkin's lymphoma (NHL) following exposure to certain pesticides
has previously been reported. To further elucidate the importance of phenoxyacetic acids and
other pesticides in the etiology of NHL a pooled analysis was performed on two case-control
studies, one on NHL and another on hairy cell leukemia (HCL), a rare subtype of NHL. The
studies were population based with cases identified from cancer registry and controls from
population registry. Data assessment was ascertained by questionnaires supplemented over
the telephone by specially trained interviewers. The pooled analysis of NHL and HCL was
based on 515 cases and 1141 controls. Increased risks in univariate analysis were found for
subjects exposed to herbicides (OR 1.75, CI 95% 1.26-2.42), insecticides (OR 1.43, CI 95%
1.08-1.87), fungicides (OR 3.11, CI 95% 1.56-6.27) and impregnating agents (OR 1.48, CI
95% 1.11-1.96). Among herbicides, significant associations were found for glyphosate (OR
3.04, CI 95% 1.08-8.52) and 4-chloro-2-methyl phenoxyacetic acid (MCPA) (OR 2.62, CI
95% 1.40-4.88). For several categories of pesticides the highest risk was found for exposure
during the latest decades before diagnosis. However, in multivariate analyses the only
significantly increased risk was for a heterogeneous category of other herbicides than above.
http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=02&map=m1099
Link to USGS map for distribution of glyphosate for 2002
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Appendix 3
Independent research on Bt toxins
Modified Bt toxins are not inert on non-target human cells, but in combination with other
pesticides may have side effects on humans.
Mesnage R., Clair E., Gress S., Then C., Székács A., Séralini G.-E., 2012, Cytotoxicity on
human cells of Cry1Ab and Cry1Ac Bt insecticidal toxins alone or with a glyphosate-based
herbicide. Journal of Applied Toxicology DOI: 10.1002/jat.2712 (2012)
Abstract:
“The study of combined effects of pesticides represents a challenge for toxicology. In the case
of the new growing generation of genetically modified (GM) plants with stacked traits,
glyphosate-based herbicides (like Roundup) residues are present in the Roundup-tolerant
edible plants (especially corns) and mixed with modified Bt insecticidal toxins that are
produced by the GM plants themselves. The potential side effects of these combined
pesticides on human cells are investigated in this work. Here we have tested for the very first
time Cry1Ab and Cry1Ac Bt toxins (10 ppb to 100 ppm) on the human embryonic kidney cell
line 293, as well as their combined actions with Roundup, within 24 h, on three biomarkers of
cell death: measurements of mitochondrial succinate dehydrogenase, adenylate kinase
release by membrane alterations and caspase 3/7 inductions. Cry1Ab caused cell death from
100 ppm. For Cry1Ac, under such conditions, no effects were detected. The Roundup tested
alone from 1 to 20 000 ppm is necrotic and apoptotic from 50 ppm, far below agricultural
dilutions (50% lethal concentration 57.5 ppm). The only measured significant combined
effect was that Cry1Ab and Cry1Ac reduced caspases 3/7 activations induced by Roundup;
this could delay the activation of apoptosis. There was the same tendency for the other
markers. In these results, we argue that modified Bt toxins are not inert on nontarget human
cells, and that they can present combined side-effects with other residues of pesticides
specific to GM plants.”
Aris, A., Leblanc, S. Maternal and fetal exposure to pesticides associated with genetically
modified foods in Eastern Townships of Quebec, Canada. Reproductive Toxicology (2011),
31: 528-33. This study found Bt toxin in 80% of women and their unborn children tested in
Canada. Long-term toxicology and health risk assessments on Bt in GM crops had not been
done.
Zeller, S. L. et al. (2010). "Transgene x environment interactions in genetically modified
wheat." PLoS ONE 5(7): e11405.
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0011405
Background
The introduction of transgenes into plants may cause unintended phenotypic effects which
could have an impact on the plant itself and the environment. Little is published in the
scientific literature about the interrelation of environmental factors and possible .
Methods and Findings
We studied transgenic bread wheat Triticum aestivum lines expressing the wheat Pm3b gene
against the fungus powdery mildew Blumeria graminis f.sp. tritici. Four independent
offspring pairs, each consisting of a GM line and its corresponding non-GM control line,
were grown under different soil nutrient conditions and with and without fungicide treatment
in the glasshouse. Furthermore, we performed a field experiment with a similar design to
validate our glasshouse results.
The transgene increased the resistance to powdery mildew in all environments. However, GM
plants reacted sensitive to fungicide spraying in the glasshouse. Without fungicide treatment,
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in the glasshouse GM lines had increased vegetative biomass and seed number and a twofold
yield compared with control lines. In the field these results were reversed. Fertilization
generally increased GM/control differences in the glasshouse but not in the field. Two of four
GM lines showed up to 56% yield reduction and a 40-fold increase of infection with ergot
disease Claviceps purpurea compared with their control lines in the field experiment; one
GM line was very similar to its control.
Conclusions
Our results demonstrate that, depending on the insertion event, a particular transgene can
have large effects on the entire phenotype of a plant and that these effects can sometimes be
reversed when plants are moved from the glasshouse to the field. However, it remains
unclear which mechanisms underlie these effects and how they may affect concepts in
molecular plant breeding and plant evolutionary ecology.
New GM research from EFSA scientists shows an unidentified viral gene
Podevin, N. and du Jardin, P. Possible consequences of the overlap between the CaMV 35S
promoter regions in plant transformation vectors used and the viral gene VI in transgenic
plants. GM Crops and Food 3, 296-300 (2012) http://dx.doi.org/10.4161/gmcr.21406
Abstract:
Multiple variants of the Cauliflower mosaic virus 35S promoter (P35S) are used to drive the
expression of transgenes in genetically modified plants, for both research purposes and
commercial applications. The genetic organization of the densely packed genome of this virus
results in sequence overlap between P35S and viral gene VI, encoding the multifunctional P6
protein. The present paper investigates whether introduction of P35S variants by genetic
transformation is likely to result in the expression of functional domains of the P6 protein
and in potential impacts in transgenic plants. A bioinformatic analysis was performed to
assess the safety for human and animal health of putative translation products of gene VI
overlapping P35S. No relevant similarity was identified between the putative peptides and
known allergens and toxins, using different databases. From a literature study it became
clear that long variants of the P35S do contain an open reading frame, when expressed,
might result in unintended phenotypic changes. A flowchart is proposed to evaluate possible
unintended effects in plant transformants, based on the DNA sequence actually introduced
and on the plant phenotype, taking into account the known effects of ectopically expressed P6
domains in model plants.

Appendix 4
Epigenetics
The Faroes Statement: Human Health Effects of Developmental Exposure to Chemicals in
Our Environment 2007 was published by Grandjean et al. Twenty five experts in
environmental health from eleven countries contributed to this ground-breaking document.
Doi: 10.1111/j.1742-7843.2007.00114.x © 2007 Nordic Pharmacological Society. Basic &
Clinical Pharmacology & Toxicology, 102, 73–75
Extracts:
“The developing embryo and foetus are extraordinarily susceptible to perturbation of the
intrauterine environment. Chemical exposures during prenatal and early postnatal life can
bring about important effects on gene expression, which may predispose to disease during
adolescence and adult life. Some environmental chemicals can alter gene expression by DNA
methylation and chromatin remodelling. These epigenetic changes can cause lasting
functional changes in specific organs and tissues and increased susceptibility to disease that
may even affect successive generations.
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The immune system also undergoes crucial developmental maturation both before and after
birth. New evidence suggests that a number of persistent and non-persistent environmental
pollutants may alter the development of the immune system.
Three aspects of children’s health are important in conjunction with developmental toxicity
risks. First, the mother’s chemical body burden will be shared with her foetus or neonate,
and the child may, in some instances, be exposed to larger doses relative to the body weight.
Second, susceptibility to a wide range of adverse effects is increased during development,
from preconception through adolescence, depending on the organ system. Third,
developmental exposures to environmental chemicals can lead to life-long functional deficits
and disease.
Risk assessment of environmental chemicals needs to take into account the susceptibility of
early development and the long-term implications of adverse programming in a variety of
organ systems. Although test protocols exist to assess reproductive toxicity,
neurodevelopmental toxicity and immune toxicity, such tests are not routinely used, and the
potential for such effects is, therefore, not necessarily considered in decisions on safety levels
of environmental exposures.”
Barouki, R. et al. Developmental origins of non-communicable disease: Implications for
research and public health. Environmental Health 2012, 11:42.
Abstract:
“This White Paper highlights the developmental period as a plastic phase, which allows the
organism to adapt to changes in the environment to maintain or improve reproductive
capability in part through sustained health. Plasticity is more prominent prenatally and
during early postnatal life, i.e., during the time of cell differentiation and specific tissue
formation. These developmental periods are highly sensitive to environmental factors, such
as nutrients, environmental chemicals, drugs, infections and other stressors. Nutrient and
toxicant effects share many of the same characteristics and reflect two sides of the same coin.
In both cases, alterations in physiological functions can be induced and may lead to the
development of non-communicable conditions. Many of the major diseases – and
dysfunctions – that have increased substantially in prevalence over the last 40 years seem to
be related in part to developmental factors associated with either nutritional imbalance or
exposures to environmental chemicals. The Developmental Origins of Health and Disease
(DOHaD) concept provides significant insight into new strategies for research and disease
prevention and is sufficiently robust and repeatable across species, including humans, to
require a policy and public health response. This White Paper therefore concludes that, as
early development (in utero and during the first years of postnatal life) is particularly
sensitive to developmental disruption by nutritional factors or environmental chemical
exposures, with potentially adverse consequences for health later in life, both research and
disease prevention strategies should focus more on these vulnerable life stages.
Collotta M, Bertazzi PA, Bollati V. Epigenetics and pesticides Toxicology. 2013 Feb 1. pii:
S0300-483X(13)00022-X. doi: 10.1016/j.tox.2013.01.017..
Abstract
“Pesticides, a wide class of environmental contaminants, may cause both acute and delayed
health effects in exposed subjects. These effects can range from simple irritation of the skin
and eyes to more severe effects such as affecting the nervous system, the reproductive system
and cancer. The molecular mechanisms underlying such effects are still under investigation.
Epigenetics is the study of heritable changes in gene expression that occur without a change
in the DNA sequence. Several epigenetic mechanisms, including DNA methylation, histone
modifications and microRNA expression, can be triggered by environmental factors. We
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review current evidences indicating that epigenetic modifications may mediate pesticide
effects on human health. In vitro, animal, and human investigations have identified several
classes of pesticides that modify epigenetic marks, including endocrine disruptors, persistent
organic pollutants, arsenic, several herbicides and insecticides. Several investigations have
examined the effects of environmental exposures and epigenetic markers, and identified
toxicants that modify epigenetic states. These modifications are similar to the ones found in
pathological tissue samples. In spite of the current limitations, available evidence supports
the concept that epigenetics holds substantial potential for furthering our understanding of
the molecular mechanisms of pesticides health effects, as well as for predicting health-related
risks due to conditions of environmental exposure and individual susceptibility.”

Appendix 5
Atrazine
EU Commission Decision (2004/248/EC)
In 1991, the EC announced the programme of work for 89 active substances in plant
protection products. Italy and Germany had already banned atrazine in 1991 because of
contamination of groundwater. In 1993, the UK was designated as the Rapporteur Member
State for Atrazine (in consultation with Syngenta). The dossier was submitted to the
Scientific Committee for Plants which, when consulted about the contamination of
groundwater, did not accept the RMS calculations and said that the available monitoring data
did not demonstrate that the concentrations of atrazine or its breakdown products would not
exceed 0.1 µg/l. “These levels of the active substance exceed the limits in Annex VI to
Directive 91/414/EEC and would have an unacceptable effect on groundwater”
There were 4 member states UK, Ireland, Spain and Portugal that had said that they needed
time to develop satisfactory alternatives. The period of dispensation should be limited to a
period no longer than 12 months to allow existing stocks to be used, in no more than one
growing season. The UK was allowed to use it on sweet corn and forestry only, but they had
to ensure the protection of human health and the environment. Not only that but Defra
continued to use atrazine on arable, bulbs, grassland, hardy nursery stock, mushrooms, soft
fruit and vegetables.
EU Commission Decision on Simazine (2004/247/EC) (also RMS UK)
This was almost identical. The uses were restricted in the UK to beans, asparagus, rhubarb
and hardy ornamental nursery stock. The conditions for simazine were similarly ignored by
Defra.
In the article below, Dr Ackerman reviewed the economics of a ban on atrazine in Europe. He
pointed out that the ban of atrazine in Italy and Germany in 1991 had resulted in no decrease
in corn yields or in harvested area despite the claims by Syngenta US.
(Frank Ackerman, PhD, Director, Research and Policy Program, Global Development and
Environment Institute, Tufts University, Medford MA)
Ackerman, F. The Economics of Atrazine. Int J Occup Environ Health 2007;13: 441–449
Abstract
It is often claimed that atrazine is of great economic benefit to corn growers, but support for
this claim is limited. Some cost–benefit studies have assumed that atrazine boosts corn yields
by 6%; an extensive review found a 3%–4% average yield increase; other research suggests
only a 1% yield effect. Syngenta, the producer of atrazine, also makes mesotrione, an
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alternative herbicide that does about the same amount for corn yields as atrazine. Italy and
Germany both banned atrazine in 1991, with no decrease in corn yields or harvested area.
Even if atrazine leads to 6% more corn production, it is not certain that this would justify its
continued use; a 1%, or perhaps zero, change does not warrant large scale exposure of
humans and the environment to this potentially hazardous chemical.
He pointed out that Syngenta had produced an alternative herbicide mesotrione, so why did
they still need atrazine?
“Even if atrazine leads to 6% more corn production, it is not certain that this would justify its
continued use; a 1%, or perhaps zero, change does not warrant large scale exposure of
humans and the environment to this potentially hazardous chemical.”
In his conclusion Dr Ackerman said:
“One of the extremes is, implicitly, evaluated in much of the scientific literature on the
hazards of atrazine. If atrazine remains in use, and it turns out to be as bad as the leading
scientific critics suggest, the result will be significant damages to human health and the
natural environment, in exchange for the economic benefits of atrazine. Could the ‘need’ to
prevent such tiny price increases in corn-based products justify the continued use of a
chemical about which such serious scientific doubts have been raised? The ethanol boom has
already raised corn prices by a vastly greater amount, leading to rapid expansion of U.S.
corn production. It is hard to believe that this suddenly booming industry could not withstand
the—remarkably small—economic impacts of banning atrazine.”
Mesotrione
This was introduced on the market in 2005, but until 2005-2008 it was only used in small
amounts (total area treated <7,000 ha). In 2009-2011 usage suddenly went up to just less than
100,000 ha. It seems curious that Syngenta would continue to sell atrazine and simazine when
the Environment Agency must have warned Defra that there were dangerously high levels in
groundwater. Why did Syngenta continue to sell them instead of mesotrione? Was it perhaps
to use up the stocks?

Gastroschisis
Kilby DM. The incidence of gastroschisis. BMJ 2006; 332: 250-1. (4 February.)
doi: 10.1136/bmj.332.7536.250
Kilby reported that the incidence of gastroschisis was increasing in the UK, particularly
among babies of young mothers. ONS statistics showed an increasing trend in the number of
babies born with gastroschisis in England and Wales between 1987 and 1993, but not for
other congenital anomalies such as exomphalos. Among mothers aged under 20 the incidence
is 4.71 per 10 000 total births compared with 0.26 per 10 000 total births to mothers aged
30-34. Furthermore, the incidence of gastroschisis was markedly higher in the northern
regions of the United Kingdom (1.55 per 10 000 total births) than in the southeast (0.72 per
10 000 total births). Notification is voluntary and seems to be underestimated in ONS
statistics. Recent data from the British Isles Network of Congenital Anomaly Registers
(BINOCAR) confirm the increasing incidence of gastroschisis—from 2.5 per 10 000 total
births in 1994 to 4.4 per 10 000 in 2004. Gastroschisis probably does not have a genetic
cause because it occurs sporadically, with a relatively low recurrence rate.
Mastroiacovo P, Lisi, A. The incidence of gastroschisis. BMJ 2006 February 18; 332(7538):
423–424 doi: 10.1136/bmj.332.7538.423-a Centre of the International Clearinghouse for
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Birth Defects Surveillance and Research. They said that research into birth defects urgently
needs resources. “We evaluated the data of 25 registries of members of the International
Clearinghouse for Birth Defects Surveillance and Research (ICBDSR) with more than seven
years of data—a homogeneously ascertained and reliable dataset on termination of
pregnancies. Fourteen registries showed a significant increasing temporal trend of
gastroschisis (only up until 2003). No similar trend was observed in the 36 malformations
analysed in the dataset.”
 Comment: Countries with an increasing trend included Australia, Canada, the US,
Mexico, England and Wales and Ireland. All of these countries were at the time, or
still are, using atrazine. New Zealand has reported increasing trends of gastroschisis
and atrazine is still used. Those with non-significant temporal trends included three
areas of Italy and Germany, where atrazine was banned in 1991 because of
contamination of water and health concerns.
Bermejo, E et al The incidence of gastroschisis. BMJ. 2006 February 18; 332(7538): 424.
doi: 10.1136/bmj.332.7538.424
Similar trends in young women (<20) were found in Spain. However, termination of
pregnancy after detecting fetal anomalies has been legal in Spain since 1985, and data on
such terminations cannot be obtained routinely. This implies that the apparent increase in
young mothers over time could be more striking, because of the termination of some
pregnancies in which fetuses had gastroschisis. Although the increasing frequency in young
mothers is not universal in all published studies, the relation between gastroschisis and
young maternal age is consistently found in all of them. Some maternal or environmental risk
factors related to young women seem to be changing with time in some areas of the world.
Fillingham A, Rankin J. Prevalence, prenatal diagnosis and survival of gastroschisis.
Prenat Diagn. 2008 Dec; 28(13):1232-7. doi: 10.1002/pd.2153. This population-based study
demonstrates a continued increase in gastroschisis, especially in young mothers
Winchester, P.D. et al Agrichemicals in surface water and birth defects in the United States.
Acta Pediatrica 2009 98 664-669
The leading cause of infant mortality in the US is birth defects, accounting for 20.1% of all
infant deaths. There is a growing body of evidence that agrichemical exposures may
contribute to birth defects.
Conclusions Birth defect rates in the Unites States were found to be highest for women
conceiving in the spring and summer (maternal LMPs in April–July). This increase was
significant for 11 of the 22 categories of birth defects reported in the CDC natality database
from 1996 to 2002. A significant association was found between the months of increased risk
of a birth defect (April–July) and increased levels of nitrates, atrazine and other pesticides in
surface water. Critical time periods before and after conception may link seasonal peaks in
environmental contaminants to certain birth defects.
Srivastava, V. et al. Rising incidence of gastroschisis and exomphalos in New Zealand.
J Pediatr Surg. 2009 Mar; 44(3):551-5. doi: 10.1016/j.jpedsurg.2008.09.025.
Abstract
The incidence of gastroschisis has increased from 2.96 per 10,000 live births to 5.16 per
10,000 live births between 1996 and 2004. During the same period, the incidence of
exomphalos has increased from 0.69 per 10,000 live births to 3.27 per 10,000 live births.
Gastroschisis was observed more in younger mothers, whereas exomphalos was associated
with older mothers. The incidence of gastroschisis and exomphalos is increasing in New
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Zealand, which is consistent with worldwide trends in showing the increasing incidence of
anterior abdominal wall defects
Van Dorp, D.R. et al. Teratogens inducing congenital abdominal wall defects in animal
models. Pediatr Surg Int. 2010 Feb; 26(2):127-39. doi: 10.1007/s00383-009-2482-z
Michigan, USA.
Abstract
Congenital abdominal wall defects are common anomalies which include gastroschisis,
omphalocele and umbilical cord hernia. Recent reports indicate that gastroschisis is
increasing in prevalence, whereas omphalocele has remained steady, suggesting that
environmental factors may play a part in their pathogenesis. The aim of this study is to
review animal teratogen studies resulting in abdominal wall defects to investigate their
possible causes. Each report was examined not only for the teratogens causing the defects,
but also to carefully identify the defect occurring and its correlation with the known clinical
anomalies. We found many discrepancies between the nomenclature used by animal
teratology investigators and that used by clinicians. We were able to confirm the induction of
gastroschisis by 22 teratogens, omphalocele by 9 teratogens and umbilical cord hernia by 8.
There is no doubt that environmental factors may be responsible, at least in part, for all three
of the clinical abdominal wall defects. Future studies should take care to appreciate the
differences between these anomalies and describe them in detail, so that accurate and
meaningful conclusions can be obtained.
Kohl, M. et al. Familial recurrence of gastroschisis: literature review and data from the
population-based birth registry "Mainz Model". J Pediatr Surg. 2010 Sep;45(9):1907-12.
doi: 10.1016/j.jpedsurg.2010.05.003.
Among 412 gastroschises from population-based registries, 10 familial recurrences have
been found. These translate into a recurrence risk of 2.4%, with a strong tendency toward
underestimation. The existing data support the hypothesis that familial recurrence of
gastroschisis is much more likely than previously thought.
Waller SA, Paul K, Peterson SE, et al. Agricultural-related chemical exposures, season of
conception, and risk of gastroschisis in Washington State. Am J Obstet Gynecol
2010;202:241.e1-6.
We conducted a retrospective, case-controlled study using Washington State Birth Certificate
and US Geological Survey databases. Cases included all live-born singleton infants with
gastroschisis. Distance between a woman’s residence and site of elevated exposure to
agrichemicals was calculated. Multivariate regression was used to estimate the association
between surface water concentrations of agrichemicals and the risk of gastroschisis.
RESULTS: Eight hundred five cases and 3616 control subjects were identified.
Gastroschisis occurred more frequently among those who resided <25 km from a site of high
atrazine concentration (odds ratio, 1.6). Risk was related inversely to the distance between
the maternal residence and the closest toxic atrazine site. In multivariate analysis,
nulliparity, tobacco use, and spring conception remained significant predictive factors for
gastroschisis.
CONCLUSION: Maternal exposure to surface water atrazine is associated with fetal
gastroschisis, particularly in spring conceptions.
Atrazine and wildlife
USGS distribution map for atrazine for 2002, the year when the paper below was written.
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http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=02&map=m1980
Kiesecker, J.M. Synergism between trematode infection and pesticide exposure: A link to
amphibian deformities in nature? Proc Natl Acad Sci USA 2002; 99(15):9900-4.
“The apparently rapid increase in the prevalence of amphibian limb deformities has led to
substantial interest from ecologists and public health professionals. Hypotheses proposed to
explain the deformities fall into two broad categories: chemical contaminants and trematode
infection. Although there are convincing experimental demonstrations that certain factors
can lead to some deformities, the causes for recent increases in amphibian malformation
remain controversial. Moreover, no experimental studies on amphibian deformities have
been conducted in the field, and no studies have attempted to examine the synergistic effects
of trematode infection and exposure to chemical contaminants. Here, I present the results of
field and laboratory experiments that link increased trematode infection, and increased limb
deformities, to pesticide exposure. Field experiments conclusively demonstrated that
exposure to trematode infection was required for the development of limb deformities in
wood frogs, Rana sylvatica. However, deformities were more common at sites adjacent to
agricultural runoff. Laboratory experiments corroborated the association between pesticide
exposure and increased infection with pesticide-mediated immunocompetency as the
apparent mechanism. Given the conservative contaminant exposure levels used
[Environmental Protection Agency (EPA) drinking water standards] and the widespread use
of many pesticides, these negative impacts may help to explain pathogen-mediated amphibian
declines in many regions.”
Hayes, T.B. et al. Hermaphroditic, demasculinized frogs after exposure to the herbicide
atrazine at low ecologically relevant doses. PNAS 2002 99 (8) 5476-5480.
Abstract
Atrazine is the most commonly used herbicide in the U.S. and probably the world. It can be
present at several parts per million in agricultural runoff and can reach 40 parts per billion
(ppb) in precipitation. We examined the effects of atrazine on sexual development in African
clawed frogs (Xenopus laevis). Larvae were exposed to atrazine (0.01–200 ppb) by
immersion throughout larval development, and we examined gonadal histology and laryngeal
size at metamorphosis. Atrazine (≥0.1 ppb) induced hermaphroditism and demasculinized the
larynges of exposed males (≥1.0 ppb). In addition, we examined plasma testosterone levels in
sexually mature males. Male X. laevis suffered a 10-fold decrease in testosterone levels when
exposed to 25 ppb atrazine. We hypothesize that atrazine induces aromatase and promotes
the conversion of testosterone to estrogen. This disruption in steroidogenesis likely explains
the demasculinization of the male larynx and the production of hermaphrodites. The effective
levels reported in the current study are realistic exposures that suggest that other amphibian
species exposed to atrazine in the wild could be at risk of impaired sexual development. This
widespread compound and other environmental endocrine disruptors may be a factor in
global amphibian declines.
Hayes, T.B et al. Herbicides: Feminization of male frogs in the wild. Water-borne herbicide
threatens amphibian populations in parts of the United States Nature 419, 895-896 (31
October 2002) | doi:10.1038/419895a
Abstract
“Atrazine is the most commonly used herbicide in the United States and probably in the
world. Here we investigate the effects of exposure to water-borne atrazine contamination on
wild leopard frogs (Rana pipiens) in different regions of the United States and find that 10–
92% of males show gonadal abnormalities such as retarded development and
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hermaphroditism. These results are supported by laboratory observations, which together
highlight concerns over the biological effects of environmental atrazine on amphibians.”
.
WuQiang Fan et al. Atrazine-Induced Aromatase Expression Is SF-1 Dependent:
Implications for Endocrine Disruption in Wildlife and Reproductive Cancers in Humans
Environ Health Perspect. 2007 May; 115(5): 720–727. doi: 10.1289/ehp.9758
Abstract
Background
Atrazine is a potent endocrine disruptor that increases aromatase expression in some human
cancer cell lines. The mechanism involves the inhibition of phosphodiesterase and subsequent
elevation of cAMP.
Methods
We compared steroidogenic factor 1 (SF-1) expression in atrazine responsive and nonresponsive cell lines and transfected SF-1 into nonresponsive cell lines to assess SF-1’s role
in atrazine-induced aromatase. We used a luciferase reporter driven by the SF-1–dependent
aromatase promoter (ArPII) to examine activation of this promoter by atrazine and the
related simazine. We mutated the SF-1 binding site to confirm the role of SF-1. We also
examined effects of 55 other chemicals. Finally, we examined the ability of atrazine and
simazine to bind to SF-1 and enhance SF-1 binding to ArPII.
Results
Atrazine-responsive adrenal carcinoma cells (H295R) expressed 54 times more SF-1 than
nonresponsive ovarian granulosa KGN cells. Exogenous SF-1 conveyed atrazineresponsiveness to otherwise nonresponsive KGN and NIH/3T3 cells. Atrazine induced
binding of SF-1 to chromatin and mutation of the SF-1 binding site in ArPII eliminated SF-1
binding and atrazine-responsiveness in H295R cells. Out of 55 chemicals examined, only
atrazine, simazine, and benzopyrene induced luciferase via ArPII. Atrazine bound directly to
SF-1, showing that atrazine is a ligand for this “orphan” receptor.
Conclusion
The current findings are consistent with atrazine’s endocrine-disrupting effects in fish,
amphibians, and reptiles; the induction of mammary and prostate cancer in laboratory
rodents; and correlations between atrazine and similar reproductive cancers in humans. This
study highlights the importance of atrazine as a risk factor in endocrine disruption in wildlife
and reproductive cancers in laboratory rodents and humans.

Appendix 6
Paraquat
Tanner, CM et al. Rotenone, Paraquat, and Parkinson’s Disease. Environ Health
Perspect 119:866-872 (2011). http://dx.doi.org/10.1289/ehp.1002839
There were 20 authors of this scientific paper, from the Parkinson’s Institute, Neurological
Institutes, Departments of Neurology and Clinical and Molecular Neurogenetics, National
Institutes of Health and Cancer Institutes from the US, Canada and Germany.
Their subjects were from the Farming and Movement Evaluation study (FAME) which is a
case–control study nested in the Agricultural Health Study (AHS), a prospective study
including 84,740 private pesticide applicators (mostly farmers), recruited in 1993–1997 in
Iowa and North Carolina, and their spouses.
Abstract
Background: Mitochondrial dysfunction and oxidative stress are pathophysiologic
mechanisms implicated in experimental models and genetic forms of Parkinson’s disease
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(PD). Certain pesticides may affect these mechanisms, but no pesticide has been definitively
associated with PD in humans.
Objectives: Our goal was to determine whether pesticides that cause mitochondrial
dysfunction or oxidative stress are associated with PD or clinical features of parkinsonism in
humans.
Methods: We assessed lifetime use of pesticides selected by mechanism in a case–control
study nested in the Agricultural Health Study (AHS). PD was diagnosed by movement
disorders specialists. Controls were a stratified random sample of all AHS participants
frequency-matched to cases by age, sex, and state at approximately three controls:one case.
Results: In 110 PD cases and 358 controls, PD was associated with use of a group of
pesticides that inhibit mitochondrial complex I [odds ratio (OR) = 1.7; 95% confidence
interval (CI), 1.0–2.8] including rotenone (OR = 2.5; 95% CI, 1.3–4.7) and with use of a
group of pesticides that cause oxidative stress (OR = 2.0; 95% CI, 1.2–3.6), including
paraquat (OR = 2.5; 95% CI, 1.4–4.7).
Conclusions: PD was positively associated with two groups of pesticides defined by
mechanisms implicated experimentally—those that impair mitochondrial function and those
that increase oxidative stress—supporting a role for these mechanisms in PD
pathophysiology.
In the EU, the UK was the Rapporteur Member State.
This active substance has been banned in 13 countries, including Sweden, Denmark, Austria
and Finland. In the UK, paraquat is still authorised for use. Since Defra records began in
1990, the total treated area was more than 200,000 ha/year between 1990 and 1999. This was
reduced gradually so that in 2007 125,500 ha/year. It continues to be used despite the fact that
the EU authorisation of 2003 was annulled.
Annulment of Directive 2003/112.
Press Release
In 1993, a number of paraquat producers, including Zeneca as the notifier, notified the
Commission of their wish to have paraquat included in Annex I to Directive 94/414. After
issuing an assessment report on paraquat, on 1 December 2003 the Commission adopted
Directive 2003/112 2 including paraquat in Annex I as an authorised substance, subject to
certain conditions.
Sweden, supported by Denmark, Austria and Finland, brought an action for annulment of
Directive 2003/112 before the Court of First Instance. Sweden put forward a number of pleas,
some of which relate to procedure, whilst others allege failure to protect the environment and
human and animal health.
“The Court accepts in part in the applicants’ pleas and annuls Directive 2003/112”.

Appendix 7
Chlorpyrifos (an organophosphate manufactured by Dow and registered in the UK)
Rauh, V et al. Seven-Year Neurodevelopmental Scores and Prenatal Exposure to
Chlorpyrifos, a Common Agricultural Pesticide. Environ Health Perspect 119:1196-1201
(2011). http://dx.doi.org/10.1289/ehp.1003160 [online 21 April 2011]
Abstract
Background: In a longitudinal birth cohort study of inner-city mothers and children
(Columbia Center for Children’s Environmental Health), we have previously reported that
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prenatal exposure to chlorpyrifos (CPF) was associated with neurodevelopmental problems
at 3 years of age.
Objective: The goal of the study was to estimate the relationship between prenatal CPF
exposure and neurodevelopment among cohort children at 7 years of age.
Methods: In a sample of 265 children, participants in a prospective study of air pollution, we
measured prenatal CPF exposure using umbilical cord blood plasma (picograms/gram
plasma) and 7-year neurodevelopment using the Wechsler Intelligence Scale for Children,
4th edition (WISC-IV). Linear regression models were used to estimate associations, with
covariate selection based on two alternate approaches.
Results: On average, for each standard deviation increase in CPF exposure (4.61 pg/g), FullScale intelligence quotient (IQ) declined by 1.4% and Working Memory declined by 2.8%.
Final covariates included maternal educational level, maternal IQ, and quality of the home
environment. We found no significant interactions between CPF and any covariates,
including the other chemical exposures measured during the prenatal period (environmental
tobacco smoke and polycyclic aromatic hydrocarbons).
Conclusions: We report evidence of deficits in Working Memory Index and Full-Scale IQ as a
function of prenatal CPF exposure at 7 years of age. These findings are important in light of
continued widespread use of CPF in agricultural settings and possible longer-term
educational implications of early cognitive deficits.
Lovasi GS et al. Chlorpyrifos exposure and urban residential environment characteristics as
determinants of early childhood neurodevelopment Am J Public Health. 2011 Jan;101(1):6370. doi: 10.2105/AJPH.2009.168419
Abstract
OBJECTIVES:
We evaluated whether neighborhood characteristics correlated with early neurodevelopment
and whether these characteristics confounded the previously reported association between
exposure to chlorpyrifos (an organophosphate insecticide) and neurodevelopment.
METHODS:
We obtained prenatal addresses, chlorpyrifos exposure data, and 36-month Psychomotor
Development Index (PDI) and Mental Development Index (MDI) scores for a birth cohort in
New York City (born 1998-2002). We used data from the 2000 US Census to estimate
measures of physical infrastructure, socioeconomic status, crowding, demographic
composition, and linguistic isolation for 1-kilometer network areas around each child's
prenatal address. Generalized estimating equations were adjusted for demographics,
maternal education and IQ, prenatal exposure to tobacco smoke, caretaking environment
quality, and building dilapidation.
RESULTS:
Of 266 children included as participants, 47% were male, 59% were Dominican, and 41%
were African American. For each standard deviation higher in neighborhood percent
poverty, the PDI score was 2.6 points lower (95% confidence interval [CI] = -3.7, -1.5), and
the MDI score was 1.7 points lower (95% CI = -2.6, -0.8). Neighborhood-level confounding
of the chlorpyrifos-neurodevelopment association was not apparent.
CONCLUSIONS:
Neighborhood context and chlorpyrifos exposure were independently associated with
neurodevelopment, thus providing distinct opportunities for health promotion.
Horton, M.K. et al. Does the home environment and the sex of the child modify the adverse
effects of prenatal exposure to chlorpyrifos on child working memory? Neurotoxicology and
Teratology 34, (5) 2012, 534–541
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http://dx.doi.org/10.1016/j.ntt.2012.07.004
Abstract
Prenatal exposure to chlorpyrifos (CPF), an organophosphorus insecticide, has long been
associated with delayed neurocognitive development and most recently with decrements in
working memory at age 7. In the current paper, we expanded the previous work on CPF to
investigate how additional biological and social environmental factors might create or
explain differential neurodevelopmental susceptibility, focusing on main and moderating
effects of the quality of the home environment (HOME) and child sex. We evaluate how the
quality of the home environment (specifically, parental nurturance and environmental
stimulation) and child sex interact with the adverse effects of prenatal CPF exposure on
working memory at child age 7 years. We did not observe a remediating effect of a high
quality home environment (either parental nurturance or environmental stimulation) on the
adverse effects of prenatal CPF exposure on working memory. However, we detected a
borderline significant interaction between prenatal exposure to CPF and child sex (B (95%
CI) for interaction term = − 1.714 (− 3.753 to 0.326)) suggesting males experience a greater
decrement in working memory than females following prenatal CPF exposure. In addition,
we detected a borderline interaction between parental nurturance and child sex (B (95% CI)
for interaction term = 1.490 (− 0.518 to 3.499)) suggesting that, in terms of working memory,
males benefit more from a nurturing environment than females. To our knowledge, this is the
first investigation into factors that may inform an intervention strategy to reduce or reverse
the cognitive deficits resulting from prenatal CPF exposure
Rauh, V. A. et al. Impact of Prenatal Chlorpyrifos Exposure on Neurodevelopment in the
First 3 Years of Life Among Inner-City Children Pediatrics 118 (6) 2006 e1845 -e1859
doi: 10.1542/peds.2006-0338
Abstract
OBJECTIVE. The purpose of this study was to investigate the impact of prenatal exposure to
chlorpyrifos on 3-year neurodevelopment and behavior in a sample of inner-city minority
children.
METHODS. As part of an ongoing prospective cohort study in an inner-city minority
population, neurotoxicant effects of prenatal exposure to chlorpyrifos were evaluated in 254
children through the first 3 years of life. This report examined cognitive and motor
development at 12, 24, and 36 months (measured with the Bayley Scales of Infant
Development II) and child behavior at 36 months (measured with the Child Behavior
Checklist) as a function of chlorpyrifos levels in umbilical cord plasma.
RESULTS. Highly exposed children (chlorpyrifos levels of >6.17 pg/g plasma) scored, on
average, 6.5 points lower on the Bayley Psychomotor Development Index and 3.3 points
lower on the Bayley Mental Development Index at 3 years of age compared with those with
lower levels of exposure. Children exposed to higher, compared with lower, chlorpyrifos
levels were also significantly more likely to experience Psychomotor Development Index and
Mental Development Index delays, attention problems, attention-deficit/hyperactivity
disorder problems, and pervasive developmental disorder problems at 3 years of age.
CONCLUSIONS. The adjusted mean 36-month Psychomotor Development Index and Mental
Development Index scores of the highly and lower exposed groups differed by only 7.1 and
3.0 points, respectively, but the proportion of delayed children in the high-exposure group,
compared with the low-exposure group, was 5 times greater for the Psychomotor
Development Index and 2.4 times greater for the Mental Development Index, increasing the
number of children possibly needing early intervention services.
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Whyatt, R. M. et al. Contemporary-use pesticides in personal air samples during pregnancy
and blood samples at delivery among urban minority mothers and newborns. Environ Health
Perspect. 2003 111(5): 749–756
Abstract
We have measured 29 pesticides in plasma samples collected at birth between 1998 and 2001
from 230 mother and newborn pairs enrolled in the Columbia Center for Children's
Environmental Health prospective cohort study. Our prior research has shown widespread
pesticide use during pregnancy among this urban minority cohort from New York City. We
also measured eight pesticides in 48-hr personal air samples collected from the mothers
during pregnancy. The following seven pesticides were detected in 48-83% of plasma
samples (range, 1-270 pg/g): the organophosphates chlorpyrifos and diazinon, the
carbamates bendiocarb and 2-isopropoxyphenol (metabolite of propoxur), and the fungicides
dicloran, phthalimide (metabolite of folpet and captan), and tetrahydrophthalimide
(metabolite of captan and captafol). Maternal and cord plasma levels were similar and,
except for phthalimide, were highly correlated (p < 0.001). Chlorpyrifos, diazinon, and
propoxur were detected in 100% of personal air samples (range, 0.7-6,010 ng/m(3)).
Diazinon and propoxur levels were significantly higher in the personal air of women
reporting use of an exterminator, can sprays, and/or pest bombs during pregnancy compared
with women reporting no pesticide use or use of lower toxicity methods only. A significant
correlation was seen between personal air level of chlorpyrifos, diazinon, and propoxur and
levels of these insecticides or their metabolites in plasma samples (maternal and/or cord, p <
0.05). The fungicide ortho-phenylphenol was also detected in 100% of air samples but was
not measured in plasma. The remaining 22 pesticides were detected in 0-45% of air or
plasma samples. Chlorpyrifos, diazinon, propoxur, and bendiocarb levels in air and/or
plasma decreased significantly between 1998 and 2001. Findings indicate that pesticide
exposures are frequent but decreasing and that the pesticides are readily transferred to the
developing fetus during pregnancy.

Appendix 8
Dimethoate (why is an organophosphate still registered in the UK?)
http://www.environment-agency.gov.uk/business/topics/pollution/671.aspx
Environment Agency 2011
Dimethoate is one of a class of chemically similar substances called organophosphorus
pesticides. They are chemically similar to compounds developed as 'nerve gas' developed for
use as chemical weapons before and during the Second World War, and have a similar mode
of action. Dimethoate is broken down in the environment and does not bioaccumulate, unlike
certain organo chlorine insecticides, for example. An intermediate of dimethoate metabolism
is omethoate, itself used as an insecticide. Crops treated with dimethoate may thus contain
residues of omethoate as well. Effects of releases are considered to be confined to the locality
of the release and significant transport in environmental media over long distances is
considered to be insignificant.
Dimethoate is used as an insecticide for a wide range of insects and crops. In the UK it has
been used on peas, apples, pears, potatoes, etc. It is also effective against houseflies.

74

