Pesticide Action Network : Peoples’ Personal Tribunal

Report on Organophosphates

This document reviews a) the advice given by manufacturers and the government on the health effects of OP exposure and b) selected scientific publications and research projects on OP exposure.

In 1976 the UK government introduced the Sheep Scab Order, which obliged sheep farmers to dip flocks in organophosphate (OP) products to kill ectoparasites (mites) which caused sheep scab. Up to this date organochlorines (OC) had been used for some years, but OCs are detectable for a long time in meat, and therefore the French would not buy UK sheep meat. The changeover to the use of OPs happened almost overnight, but the safety advice on the OP packaging remained the same as that for OCs, despite the fact that the effects of OPs are very different and required much more stringent protective measures.
 
There were 30 chemical companies manufacturing OPs for sale in the UK from 1981 to 1990. They had to satisfy several government committees and quangos (the Veterinary Medicines Committee, the Veterinary Products Committee, the Health and Safety Executive and the National Office of Animal Health - the latter being the corporate voice of the chemical companies) that their products were safe for use with recommended protective clothing. 
These companies produce safety data sheets for their products, but they often do not provide complete information about a product. For example, the data sheet for the Bayer veterinary OP product Tiguvon is typical: there is no information available under the headings Classification of hazard, Toxicity, Irritancy – eye, skin, and sensitisation; and the data sheet says that Occupational Exposure Standards and Maximum Exposure Limit are not applicable. 
Various data sheets provide information on tests carried out into health risks relating to birds, rodents and fish, but there is rarely any mention of effects on humans. 
OPIN has learnt that when testing on humans is mentioned in data sheets, the tests are carried out on company employees: in these cases the employees were wearing comprehensive protective clothing, and as daily blood tests were taken, anyone showing signs of exposure (lowered blood cholinesterase levels) would immediately be taken off working with OPs.
The data sheets for several OPs, such as diazinon, chlorfenvinphos and propetamphos state that, among other things, these products are safe if used with rubber gloves, boots and aprons. 

However, in 1981 the Health and Safety Executive (HSE) published a leaflet, MS 17, which pointed out that phenols, a chemical present in sheep dips, would cause rubber to deteriorate and become permeable, thus allowing the OPs to come into direct contact with the skin. It also stated that repeated exposure to OPs can cause cumulative damage, a fact never mentioned in the chemical data sheets. It also gives a list of health effects of OP exposure, and emphasises long-term damage, a fact ignored in the data sheets. 
When a member of the House of Lords, the Countess of Mar, asked for whom this MS 17 leaflet was intended, she was told that it was “not for farmers or doctors” but was to be sent to various professional institutions. OPIN received a copy in 1992 from an HSE officer in Plymouth, who said that we must never reveal his name or he would lose his job and his pension. Since then OPIN has been circulating MS 17 to journalists, farmers, doctors etc.

In 1990 the British Medical Association published a most important book, Pesticides Chemicals and Health. Among many crucial criticisms of the handling of the large numbers of dangerous chemicals being licensed and used in our society, it highlights the inadequacy of the gathering and recording of important data relating to the effects of these chemicals on human health. 

“Despite the importance of accurate information gathering to epidemiological research, there has been criticism of the lack of data available, particularly on the long-term effects of pesticides. The Report of the Chairman of the House of Commons Agriculture Committee on the effects of pesticides on human health expressed concern that none of the government agencies involved with pesticides seem to have made any serious attempt to gather data on the chronic effects of pesticides on human health”.

This telling comment appeared to have no effect on the bodies concerned. There were many other significant criticisms in this important book, but little response from the government or chemical companies.

In the 1980s the HSE, with the Veterinary Medicines Directorate (VMD), a government advisory body, circulated sheep dipping leaflets. There were several versions of this leaflet over the years, giving advice on the “safe use of OP sheep dips”. The instructions contained in these leaflets made it clear that the responsibility for the safe use rests entirely upon the users. The instructions were totally inadequate and changed radically over the years.

In 1991 the advice was to wear rubber gloves, boots and overalls, then there was advice to use a face-shield. By 1995 the advice was to use PVC nitrile clothing (not rubber), and by 1997, contrary to all their denials in communications with OPIN that inhalation of vapour could represent a hazardous route of exposure, they recommended that, “under certain conditions, the user should consider using a full or half mask respirator. The filter should conform to the British Standard BS EN 141.” The tone of the 1997 leaflet has changed radically, and includes this paragraph:

“Look for the hazard. All dip products contain hazardous substances. If mishandled they can make you ill, harm the sheep or pollute the environment… hazardous substances can get into the body in three ways: through the skin, by swallowing or by breathing in vapour or aerosol… Anyone who feels unwell while dipping or shortly afterwards, should seek medical advice as soon as possible”. 
The reasons for this profound change in advice to farmers was the circulation of MS 17, and the result of two studies carried out by the Edinburgh Institute of Occupational Medicine.
The reality, as hundreds of farmers found, was that most GPs, and indeed specialists, know nothing about OPs or their effects, and leave the sick person without any information or help.

Scientific papers published in the UK on the effects of OP exposure in humans
1. 
The Zuckerman report, 1951.
The government set up a committee, under the chairmanship of Professor Solly Zuckerman, later Lord Zuckerman, to report on two agricultural chemicals, OPs and dinitro weedkillers
.

On OPs the report stated that OPs can be lethal, but the main problem is that they can cause chronic toxicity. It recommends that workers exposed to OPs should have weekly medical examinations, and if any adverse health effects are observed the worker must be told not to work with OPs, that doctors must be educated in the symptoms and treatment of OPs, and that labels of OP containers should be required to show the words “Deadly Poison”. Repeated absorption may result in cumulative poisoning. Despite these powerful warnings the advice given was totally ignored from 1976 onwards.

2. 
Investigation into possible chronic neurological and neuropsychological effects of occupational exposure to OPs in sheep farmers. HSE Contract Research Report, No. 74/1995.
The study was carried out at the Institute of Occupational Health, University of Birmingham. It looked into the health of farmworkers who had a history of OP exposure, but were not aware of having suffered any cognitive impairment. It showed that the performance of the sheep dippers, “as compared to the control group, indicated the presence of chronic effects in certain areas of cognitive functioning: Simple Reaction Time, Symbol Digit Substitution and Syntactic Reasoning.”

3. 
Occupational Hygiene Assessment of Sheep Dipping practices and Processes, 1993, and Occupational Hygiene Assessment of Exposure to OP Insecticides and the Effectiveness of Protective Clothing during Sheep Dipping Operations, 1994. 
These two studies were carried out by the Institute of Occupational Medicine, Edinburgh. Measurement of urinary metabolites of two groups of dippers showed that the uptake of OPs was exactly the same, despite the second group wearing full recommended protective clothing (see 1991 leaflet) and the first group not wearing any protective clothing at all! An extract from the second study :

“A study of sheep dipping was conducted to assess the adequacy of guidelines for protective clothing and working methods to protect sheep dipping operators’ exposure to dips containing OPs. Occupational hygiene evaluations, biological monitoring and biological effect monitoring were used to establish the effectiveness of recommended protective clothing and the body uptake of OPs when sheep dips were used according to the manufacturers guidelines”.

“Total reliance on protective clothing is normally regarded as either a first (eg in an emergency situation) or a last resort in occupational hygiene control strategies. Dipping sheep is a highly physical activity resulting in poorly controlled close contact by the operator with both the animals and the dipping liquid… in most industrial situations the use of such a technique would not be countenanced as a long-term solution”.

4. 
Idiopathic Osteoporosis in Sheep Farming Men in the UK. Skeletal Poisoning by OP Insecticide, Journal of Bone, Vol 25, 5 (Supplement) 1 Nov 1998. This is a report of studies carried out at the University of Essex.

Reduced bone formation after exposure to OPs, The Lancet, Research letter, Vol 354, No 9192, 20 Nov 1999.

These two papers concerned with investigations into bone damage make it clear that a high percentage of young, otherwise healthy, farm workers suffer bone fractures after working with OPs. More research was recommended, but none has been carried out due to lack of research funding.

5. 
Paraoxonase (PON1) polymorphisms in farmers attributing ill-health to OP sheep dip, The Lancet, Research letter, Vol 359, No 9308, 2 March 2002.

Paraoxonase polymorphisms and self-reported chronic ill-health in farmers dipping sheep, Occupational Medicine 55: 282-285 2005.
These two papers relate to studies showing that people who have dipped sheep with OP dips and become ill are more likely to have a variant in their genes that makes them less able to break down OPs once they get into the body. They looked at two specific sites, 192 and 55. Work on genetic differences in OP-exposed workers is being carried out by Professor Clem Furlong at the University of Washington, US.

6. 
A mechanism for OP-induced delayed neuropathy, PubMed. Toxicol Lett. 162 (1): 94-7. 15 March 2006.

This paper describes research which identifies a specific human enzyme (neuropathy target esterase) which reacts to low-level exposure to OPs, and causes neuropathy. This research was carried out at the Medical Research Council, Leicester, by Dr Paul Glynn.

7. 
Cognitive Impairment following Exposure to OP Pesticides: a pilot study (25 subjects), Journal of Health and Safety (Australia and New Zealand) 2007.

Cognitive Impairment following Exposure to OP Pesticides, with an increased cohort of subjects (145 exposed subjects). This study has been presented to DEFRA, and a response is awaited.

These studies were undertaken by Dr S J Mackenzie-Ross, et al, of the Sub-department of Clinical Health Psychology, University College London.

They were designed to determine the nature and extent of neurobehavioural problems following low-level OP exposure. Because of the controversy surrounding low-level exposure and ill-health and the fact that the mechanism by which OPs might cause ill-health remains only partially understood, referral pathways and treatment protocols do not exist for farmers who report chronic ill-health after OP exposure. 
8. 
SHAPE study (Survey of Health And Pesticide Exposure)
This study was carried out in two parts, and funded by DEFRA. Dr Tony Fletcher of the London School of Hygiene and Tropical Medicine conducted the major part of the study, which involved 400 subjects; with a clinical study of 48 of those, conducted by Dr Peter Julu, a clinical neurophysicist. This study is with DEFRA, awaiting their response.

9.
SHAW study (Study of Health in Agricultural Work)
This study was undertaken by the Centre for Occupational and Environmental Health, Manchester University, with funding from DEFRA and Department of Health. 

The first phase of this study took evidence from 1300 farm workers, while the second phase looked in detail at 230 of the original cohort. This aim of this study “is to determine the excess risk, if present, of work-related illness such as nervous system disease in farmers”. The report has gone to DEFRA and the Department of Health, and a response is awaited.

This study was undertaken at the recommendation of the Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment (COT). The 1999 study 

by COT looked at low level exposure to OPs and human health. Members of this committee came to interview OPIN in Exeter, and took a detailed written statement from us, and two hours of verbal exchange. At that time COT was a subcommittee of the Department of Health. The COT committee, now under the aegis of the Food Standards Agency, is conducting a survey of government-funded research papers, and we await this report.

In 1992 Nicholas Soames announced to the House of Commons that the OP Sheep Scab Order was to be rescinded. The reason given – “It has not been effective” – was a lie.
In 1981-1990 there were 30 companies manufacturing and selling 47 OP sheep dips in the UK. Now there are two companies making three OP products. We are told that farmers will not touch them.

OPIN has been contacted by 800 sufferers. We have been funded by the Joseph Rowntree Charitable Trust which has enabled us to set up a website, write, print and circulate regular, free newsletters to all those on our database. We have had many requests from doctors, farmers, wool-handlers, animal health inspectors etc for information on the effects of OP exposure and details of sympathetic doctors to whom they can go for possible treatment.

Symptoms of exposure to OPs (MS 17):

Symptoms of poisoning include 

· headache, giddiness, loss of appetite, nausea and diarrhoea
· tremors, impaired co-ordination 

· miosis, blurred vision, excessive salivation and sweating, bronchial gland secretion, bradycardia with decreased cardiac output and hypotension. 

· urinary incontinence, abdominal pain, vomiting and broncho-constriction 

· depression of the respiratory centre 

· apprehension, anxiety, restlessness, irritability, depression, sleep problems, expressive language defects, changes of mood, lack of concentration, memory impairment and slowed reaction time. 
Other symptoms

In 1975 the Stockholm Peace Research Institute published a monograph which states that exposure to OPs can cause teratogenic, mutagenic, hepatoxic and carcinogenic effects. We have evidence of examples of all these effects among the 800 sufferers on our data-base. There have been reports of suicide among these cases.
Suicide Reports
A rise in suicide rates in Scotland was reported in a document published in the British Medical Journal, 30 March 1991. Dr Iain Crombie of the Department of Epidemiology and Public Health, Ninewells Hospital, Dundee, stated that 4054 men died by suicide during 1974-86. He says “The findings of a cluster of high mortality from suicide among men in the districts in the highlands of Scotland was unexpected”. These areas are sheep-rearing districts, and when OPIN contacted Dr Crombie and told him of the introduction of OP dips in that period, and the effects of depression and confusion, he said that this evidence was the only one which made any sense. He said “The districts with low mortality were in the central belt of Scotland, which is associated with high population density, heavy industry and social disadvantage. Certainly the conventional view of the rural idyll in the Scottish highlands - of contentment and freedom from stress - does not seem to be borne out”.

In 1995 an article published in the journal Forensic Science International by a team from the Office of Public Health of Almeira Province, Spain, reported a retrospective epidemiological study of 251 suicide cases in an intensive agricultural area. It cites suicide among farmers with chronic exposure to OP pesticides. It shows that the suicide rate in that area is significantly higher than other geographic areas with very similar socioeconomic and demographic features.
This area has the highest density of greenhouses in the world. The intensive use of pesticides to control insect pests in these polytunnels is the source of significant toxic risk for the workforce exposed to them. The period investigated was 1976-1987.
This latter case leads us to emphasise that the world-wide use of OPs is not mainly confined to sheep-dipping. The reason for OPIN’s concentration on this use is that the UK history of use of OP dips is very clear and concise, starting with the Sheep Scab Order of 1976 which presented us with detailed evidence of exposure. Health damage caused by different types of OP exposure is often attributed to other causes, such as use of other chemicals or previous illness.

OPs in the Third World

The use of OPs throughout the Third World is well-known, but no epidemiological studies have been undertaken. OPIN has anecdotal evidence, occasionally backed-up by photographs, of workers in India using OP back-pack sprays, wearing shorts and sandals with no form of protection whatsoever. We have heard tales of cattle in Africa having OPs rubbed onto their skin by people with no protective clothing, children in South America being sent into polytunnels to pick flowers which have been recently sprayed with OPs, school children employed to pick cotton or tobacco which has been treated by OPs, at the behest of the multinational companies concerned. The subject is enormous, and OPIN hopes that the selective work being done in the UK by us and other like-minded groups will eventually help these other people whose lives have been lost, or are being blighted by the use of chemicals whose potential for damage is well-known to the chemical companies which manufactured, promoted and sold them throughout the world.
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� Research into OPs as insecticides carried out in Germany in the 1930s resulted in the development of nerve agents as chemical weapons, which are also OPs.


� This report is still available in the House of Commons library.





