
HC/02/31/A

Health and Community Care Committee

31st Meeting, 2002

Wednesday 27 November 2002

The Committee will meet at 9.30 am in Committee Room 1, Committee
Chambers, George IV Bridge, Edinburgh.

1. Item in private: The Committee will consider whether to take item 4 in private.

2. Subordinate legislation: The Committee will consider the following negative
instrument—

The Plastic Materials and Articles in Contact with Food (Amendment)
(Scotland) Regulations 2002, (SSI 2002/498)

3. Inquiry into GM crops: The Committee will take evidence from—

Dr Vyvyan Howard, Liverpool University

Mary Mulligan MSP, Deputy Minister for Health and Community Care

Dr Mac Armstrong, Chief Medical Officer, Scottish Executive

Lydia Wilkie, Food Standards Agency

Elspeth MacDonald, Food Standards Agency

Dr Geoffrey Squire, Head of Theme-Management of Genes and Organisms in
the Environment, Scottish Crop Research Institute

Dr David Robinson, Senior Plant Virologist, Scottish Crop Research Institute

Dr Paul Rylott, Head of Bioscience UK; Market Development, EuMEA: Bayer
CropScience

Dr Eric Debruyne, Team Leader, Regulatory Toxicology, Herbicides and
Biotechnology, Bayer CropScience

4. Mental Health (Scotland) Bill: The Committee will consider a draft Stage 1
Report.
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Submission by the Scottish Crop Research Institute

Scottish Crop Research Institute, Invergowrie, Dundee DD2 5DA

Introduction

The Scottish Crop Research Institute (SCRI) has expertise in plant, crop and
molecular sciences, genetics, gene flow and transgenics. It is not a medical
research centre but has collaborated with medical research, for example, to
assess the allergenic effect of pollen1 and to explore the potential clinical
effects of certain GM plants2.

SCRI regards GM technology as being one of several ways in which crop
varieties can be improved to make them tolerant to pests and diseases, to
enable them to be grown with fewer inputs, or to provide new products in the
form of nutritionally enhanced foods, pharmaceuticals or industrial feedstocks.
GM biotechnology is not the only way forward, but can offer distinct
advantages over other types of genetic improvement. SCRI believes that any
form of biotechnology should not compromise ecological or environmental
safety, and accordingly, has in place a large programme of research aimed at
defining healthy and resilient states in the soil and farm habitat.

SCRI’s current research in genetic modification consists of:
• investigating genetic modification in the laboratory as a tool to understand

cellular and molecular processes in plants;
• on a limited field scale, examining the effect of genetic modification on the

quality of plant products (as commissioned by the Food Standards
Agency);

• measuring geneflow, cross pollination and persistence of seed and plants
in the landscape, with special reference to GM crops3;

• defining sustainable and resilient habitats in the soil and field;
• assessing the ecological effects of GM herbicide-tolerant crops compared

with conventional practice in the Farm Scale Evaluations (FSE) of GM
crops.

Much of this research is publicly funded through support to the science base
in Scotland and for specific projects on more practical matters of ecological
and food safety.

The Committee’s Questions

SCRI takes a rigorous approach to risk assessment, and to the interpretation
of information from other sources. In providing answers to the Committee’s
questions, SCRI has given weight to research or opinion that has the following
characteristics. The scientific methods are reported openly so that other
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scientists can repeat the work in order to substantiate it. The study is
rigorously peer-reviewed by specialists before the results are made public.
The odds (or risk) of a harm or benefit happening in reality are distinguished
from a possible harm or benefit that was detected in the laboratory. The
conclusions and opinion are qualified, specific and avoid superficial
generalities about GM biotechnology, which encompasses a wide range of
species and mechanisms.

Q 1. Should the Executive prevent GM crop trials continuing on the
grounds that it is against the precautionary principle to allow them to
continue?

Implementation of a precautionary approach in the development of GM crops
involves a step-by-step approach; each step is an increment of relaxation of
constraint after no evidence of harm has been obtained in the previous step.
From the standpoint of assessing an ecological risk, the experiments on
herbicide tolerant crops are part of a precautionary approach. The same crop
varieties as used in the Farm Scale Evaluations have been the subject of
small-scale field trials in the UK since 1990. Moreover, they are grown
extensively in other parts of the world. Despite this, a potential ecological
impact of the cultivation of such crops on a larger scale in the UK was
identified and, in accordance with the step-by-step approach, is being
investigated at a field scale before a decision is made on whether to grow the
crops commercially here.

As indicated earlier, SCRI’s field of expertise is not in human health. Our
assessment of the potential impact on health is based on interpreting the
available information and advice from the competent authorities (see next
question). We also consider the results of any additional direct experience.
For instance, previous SCRI work in collaboration with Ninewells Hospital at
Dundee studied allergenic effects of (non-GM) oilseed rape in the rural
environment1, and identified possible health risks associated with non-GM
oilseed rape. Based on the advice from the competent authorities and our
own experience, SCRI’s opinion is that there is most unlikely to be any
additional threat to health as a result of the field experiments using GM crops
of the type that are currently being grown in Scotland. We consider therefore
that the current GM crop trials in Scotland are consistent with a precautionary
approach.

Q2.  Is the risk assessment procedure for GM crops currently in place
sufficiently robust from a public health perspective?

At SCRI, we have a direct and personal interest in this question. Whatever
forms of biotechnology we investigate, and these include crops bred by
conventional methods, we have to be sure that our staff and our neighbours
are at negligible risk in being exposed to the technology in question. In the
Farm Scale Evaluations of GM crops, we work nearer to the crops than
anyone else, other than perhaps the farmers themselves. For instance, we
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are exposed throughout the flowering period to very much higher
concentrations of pollen and volatile chemicals in the crop than are present in
the surrounding environment.

In our experience, the hazards and risks of genetic modification of crop plants
are considered more stringently than virtually any other activity that involves
our staff. As plant scientists, we rely on detailed knowledge provided by those
specialists in the UK and EU whose job is to assess the risk to health of GM
crops.  We believe these specialists have made the correct judgement,
though we are aware that this judgement is based on negative results, i.e. that
no harmful effects have been discovered. Scrutiny of the procedure by bodies
such as the Royal Society4, 5, 6 has largely substantiated this opinion. Our view
is further influenced by the fact that GM crops have been grown commercially
over large and increasing areas for several years in Canada, the USA, parts
of South America and elsewhere, and no health issues have appeared. In
summary, we have confidence that the procedure for assessing the risk of GM
biotechnology to human health is satisfactory.  We consider that the risks to
health of the GM crops presently being grown in Scotland are negligible
compared with the routine hazards and risks that our staff face daily going
about their business. We are, however, against applying a blanket
recommendation for all GM crops. Just as for assessments of environmental
risk, the assessment of risk to health has to be case-specific.

Q3  Are the guidelines to prevent conventional crops being cross-
contaminated by GM crops adequate?

The distances, frequencies and mechanisms of cross pollination in crops vary
with the species (whether it is oilseed rape or potato, for instance). Oilseed
rape is capable of cross-pollination, in that pollen is freely released to the air
and can be carried by a wide variety of insects visiting the flowers. Research
on geneflow and cross-pollination in North America and Europe, including
much work at SCRI, has defined in great detail the distances, frequencies and
mechanisms of pollination in the agricultural environment. Published research
for a crop such as oilseed rape indicates that cross-pollination declines very
steeply from the edge of one field into a nearby field7. After several tens of
metres, cross-pollination occurs at a low frequency (1 in 1000 or 1 in 10,000
or possibly higher for crop varieties that have less than full male fertility).
Frequencies of these magnitudes are still found over several kilometers as a
result of pollen transfer by a combination of agents, including wind and a
variety of insects8. It is therefore difficult if not impossible to prevent crossing
between fields of an open- pollinated crop such as oilseed rape.

The present measures put in place by government for separating the crops
are designed to reduce cross-pollination to levels considered acceptably low.
The 50 m strip of the conventional crop adjacent to the GM variety may
contain a relatively high level of cross-pollination. When this 50 m strip is
discarded, as recommended, the average cross pollination in the rest of the
half-field of the conventional variety grown next to the GM variety should be
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below 1 in 1000 (or 0.1%). However, no reasonable degree of separation can
be expected to reduce cross-pollination to zero.

As part of the ecological risk assessment, cross-pollination between the GM
and the non-GM crop variety is being measured at the FSE sites. Also, cross-
pollination is being measured in much more detail, and over a wider
surrounding area, at some of the FSE sites in Scotland9. However, very
careful interpretation, based on detailed diagnostic measurements, is required
before anything should be said about the origin and extent of very low
frequency crossing from one field to another. Our expertise in detecting low-
frequency pollination events should increase as a result of a large research
project funded by DEFRA and SEERAD to begin late in 2002, in which SCRI
will lead a research consortium to improve genetic diagnostic techniques and
biometrical methods for sampling rare pollination events10.

Q4. Should it be incumbent on the Scottish Executive to monitor the
health of people living around GM farm scale evaluation sites?

As indicated previously, it is not within SCRI’s professional remit to judge the
risk to health. Given, however, that the appropriate assessments find there is
negligible risk, it would seem unnecessary to monitor the health of people
living around the sites. Moreover, in the absence of any specific predictions of
harm, it is difficult to know what aspects of health should be monitored.

Concluding statement

SCRI appreciates the offer by the Committee to present its views on the
possible risk to health of GM crops. The Director and staff are most willing to
provide further information should the Committee request it, particularly within
our specialist areas of plant genetics, cross pollination and ecological risk
assessment.
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Scottish Executive Health and Community Care Committee Team: Call

for Evidence on Public Health Impact of GM Crop Trials

A Submission by Bayer CropScience Ltd.

Introduction

Bayer CropScience is dedicated to the development and production of safe crop production
solutions for the food and farming industry. The company itself started life in 1892 and has
developed via such well known names as Boots, Fisons, May & Baker, Hoechst, Schering,
Rhône Poulenc, Bayer Crop Protection and Aventis to its current position as one of the
world’s crop science businesses; investing in excess of 750 million Euro / annum into R&D.
Bayer CropScience produces a range of products for the arable and livestock farming sectors
including pesticides, environmental health products and seeds for the horticultural and arable
sectors.  Such seeds are utilised by all sectors from organic, non-GM and GM.   We have a
simple philosophy to our business; that is to ensure all products fulfil the criteria of providing
safe, beneficial solutions. We are committed to the policy of integrated farm management
(IFM) and customer and consumer choice.

GM Technology

The first phase of GM technology can play an important role in contributing to a more
sustainable agriculture and environment. In the longer term, novel traits will enable farmers to
grow new and exciting crops specifically tailored for end markets, be they food or industrial
products.

Bayer CropScience fully supports the Government’s Farm Scale Evaluation programme and
is facilitating this by providing seeds and herbicides for three of the four crops involved,
namely winter and spring sown oilseed rape and forage maize.  Two of these crops, spring
and winter genetically modified oilseed rape are being studied in Scotland. The genetic
modification (code-named Ms8 Rf3) in these crops involves the formation of a hybrid with high
vigour or heterosis and is linked to tolerance of the herbicide glufosinate-ammonium
(conferred by the PAT protein).

Using herbicide tolerant oilseed rape as an example some of the potential environmental
benefits to a more sustainable farming and food future are listed below.

� The better targeting of herbicide use in GM crops compared to non-GM crops can result
in a significant reduction in the amount of herbicide sprayed.  6000 tonnes less herbicide
was used in Canada alone last year as a result of the introduction of herbicide tolerant
oilseed rape. This equates to the same amount used to spray the whole of the UK wheat
crop. Many would argue that this is in itself a benefit to the environment, however, this
also means that 1.2 million less plastic containers were used and dumped, less fossil fuel
was needed to transport the containers spray the fields and so on.

� Herbicides used this crop are called contact herbicides. These kill weeds that they come
into contact with, rather than using pre-emergence residual herbicides, which prevent
weeds from growing in the first place.  Farmers know that with this new system, they can
now control weeds as and when they need to i.e. they can control weeds just before they
compete with the crop.  This means that weeds are allowed to grow before and indeed
after this stage so forming a habitat within the crop for insects, which are in-turn, a food
source for birds and small mammals.

� Residual herbicides also need fine seed beds in order to work effectively. This means that
growers currently use ploughs and cultivators to produce this fine tilth.  Obviously this
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takes huge amounts of energy in the form of tractor diesel.  Contact herbicides do not
require such fine seedbeds, so minimum cultivation techniques can be adopted. Changes
in farm management practice in Canada last year using this reduced cultivation technique
resulted in 32 million litres less diesel being used – enough to run over 10000 cars for a
whole year.

� Yield has been increased in GM oilseed rape by an average of 10%, with many varieties
achieving far greater figures (20 – 30%).  This means that the same amount of oil can be
produced on 9% less land.  Some see this as a purely economic argument and that it will
result in greater food mountains, however the counter argument is that in the UK it could
result in a freeing up of land for non-agricultural uses such as recreation and
environmental.

� GM offers the possibility to significantly reduce the production costs of oilseed rape in the
UK.  This could improve the commercial viability and prospects for use of this crop as a
renewable source of industrial fuels and lubricants

Public Health Issues

Quite rightly, before a GM crop can be grown in the open air, the regulatory authorities (the
UK, the EU and around the world) have to be satisfied as to its safety to human and animal
health and the environment. Clearly, if a company such as Bayer CropScience wants to
commercially develop such a crop, safety is of paramount importance. In the case of GM
oilseed rape, open-air field trials of this crop have been ongoing in the UK since 1989 without
any detrimental incidents whatsoever.

The insertion of a gene into the crop elicits the production of a protein.  It is the PAT protein
that confers the tolerance to the herbicide.  The harvested grain from oilseed rape is crushed
to extract the oil, for use in cooking or in industrial processes.  The meal that is left after this
crushing process is used as an animal feed. Quality requirements for commercial oil do not
allow the presence of proteins upon oil extraction and purification, the steps included in the
oil-processing guarantee the elimination of proteins in the final product.

Safety Assessments
Safety assessment of genetically modified (GM) crops is designed to identify whether a
hazard, nutritional or other safety concern is present, and if present, to gather information on
its nature and severity.  The safety assessment should include a comparison between the
food/feed derived from modern biotechnology and its non-GM counterpart focusing on
determination of similarities and differences i.e. substantial equivalence SE (see below).  If a
new or altered hazard, nutritional or other safety concern is identified by the safety
assessment, the risk associated with it should be characterised to determine its relevance to
human or animal health.

A safety assessment is characterised by an assessment of a whole food or a component
thereof relative to the appropriate non-GM counterpart:

(a) taking into account both intended and unintended effects;
(b) identifying new or altered hazards;
(c) Identifying changes, relevant to human or animal health, in key nutrients.

For GM foods/feeds which result from crop transformation this involves a safety assessment
of each of the key components in the genetic modification:
- The parent crop (history of safe use, composition, toxins/allergens/anti-nutrients).  Existing
crops of oilseed rape have of course been grown and fed for many years, thus a review of the
existing knowledge of the parent crop is essential in order to make a comparison.
- The transformation process (source of the gene(s), history of use, gene construct, insertion
process and DNA characterisation).  This allows an evaluation of the potential impact of the
modification on the parent crop,
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- An hazard assessment of the gene product (protein structure and identity, mode of
action/specificity, sequence homology, toxicity, allergenicity) in order to evaluate the intrinsic
properties of the new protein
- A safety assessment of the whole crop (phenotypic/agronomic equivalence, compositional
equivalence, safety/wholesomeness, nutritional equivalence).

Substantial Equivalence:

The term "substantial equivalence (SE) " was introduced by the OECD (1993) for foods, but
has been widely accepted for feed stuffs as well. The concept of SE was intended to identify
similarities and possible differences between the GM crop and an appropriate comparator.
Three possible outcomes of the comparison were defined:
1. the modified crop is substantially equivalent
2. the modified crop is substantially equivalent except for the introduced trait
3. the modified crop is not equivalent.

Safety Assessment of oilseed rape:

It is stressed that such substantial equivalence, limited to chemical or analytical equivalence,
is considered to be the starting point to evaluate the safety of the GM crop as compared to
the non-GM counterpart and is not the only analysis as is sometimes portrayed.  All of the
comparisons of this GM oilseed rape to non-GM oilseed rape have shown that they are
substantially equivalent, i.e. that there is no significant difference between the two apart from
the presence or not of the PAT protein in the meal. Further studies were conducted to
evaluate the potential impact of this presence upon metabolic conversion, nutritional value
and to the general safety of the PAT protein.

1. Compositional analysis:
Numerous quality analyses have been carried out to confirm that the compositional analysis
of the GM oilseed rape, shows that all the parameters measured (macro-nutrients, amino acid
composition, anti-nutrients, toxic substances, etc.) fall within the normal range of variation
observed for non-GM oilseed rape. No significant differences were observed. Oil content and
oil composition (e.g., erucic acid content) of the GM oilseed rape and their (hybrid) progeny
were compared to the oil content and oil composition of the non-GM counterpart and to
commercial control varieties. To fully characterise the end product (i.e., oil of GM oilseed
rape) a benchtop processing was carried by the POS Pilot Plant Corporation (Canada)
simulating industrial processing practices.  This demonstrated that the processing
characteristics and quality of the oil derived from the GM oilseed rape seeds were within the
typical range for oilseed rape.

2. Gene product hazard assessment:
Since the presence of the PAT protein within the meal has been identified as the only
significant difference between the GM crop and its counterpart, a hazard identification of the
intrinsic properties of the protein was conducted by performing a rat feeding study.   Whilst
this study was to assess the safety of a protein, which is not present in the oil, it gives an
insight into the safety of the protein (should it have been present) and to the detail of the
studies we carry out.

The objective of the study was to assess the potential cumulative toxicity of the purified PAT
protein fed by dietary admixture to rats of both sexes over a period of 14-days. This study was
performed in compliance with the OECD 407 guidelines for the testing of chemicals (1995).

In this repeated dose oral study, the purified PAT protein was administered by feed admixture
to groups of 5 male and female rats at concentrations of 0, 5000 or 50000 ppm (equivalent to
0, 700 and 7600 mg/kg body weight/day).  This is 100 and 1000 times the concentration to be
found in GMHT oilseed rape meal. All treated diets were adjusted to the same total protein
concentration by incorporation of soybean proteins at the appropriate concentration.  During
the study, several toxicological parameters were measured as recommended by the OECD
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guidelines. They included daily observation of animal health, morbidity or mortality, periodic
measurements of food consumption and body weights, blood and urine analyses, and
macroscopic and microscopic pathology at the end of the study.

There were no unscheduled deaths and no clinical signs or evidence of toxicity were
observed. Food consumption and body weights were unaffected by the treatment. No
treatment-related changes were seen in the blood or urine parameters. Organ weight data,
macroscopic and microscopic findings did not show evidence of any treatment-related effects.
Based on these results, it was concluded that the daily consumption of  7600 mg/kg body
weight  of pure PAT, equivalent to human dose of  532 g for a 70 kg human being, was totally
devoid of any observable toxic effect. To deliver this quantity of PAT protein, 24,137 tonnes of
raw oilseed rape seed would need to be consumed.

3. Whole crop safety assessment:
In addition to the compositional analyses, assessments were made of the morphological
studies and agronomic field tests. These showed no differences between GM and non-GM
apart from that the GM oilseed rape offered yield advantages and of course was tolerant to
glufosinate.

4.Allergenic potential

Though many foods have been reported to induce allergy in some people, fats are an
exception. As oil composition and quality of the GM oilseed rape oil are not different from the
oil derived from their non-GM counterpart, there are no reasons whatsoever to assume that
consumption of the GM oilseed rape oil might cause any allergic reaction.

The synthetic pat gene and PAT protein were compared to other known nucleotide and
protein sequences as an approach to assess homology to known allergens and toxins. Other
than its size (which is common to all proteins), PAT protein shares no other characteristics
common to protein allergens. Moreover during processing, or when digested by proteases in
the gut, it is readily broken down by the acidity and/or heat. The pat gene itself is also of no
toxicological concern in that the US EPA, in a review of published data, have concluded that
DNA, always having been present in human food, is not known to have caused any adverse
effects when consumed as part of food.

Note that many employees and contractors have daily been in contact with these GM plants
during greenhouse and/or field activities. They have inhaled significant amounts of GM pollen,
but there are is no evidence that growing herbicide tolerant (hybrid) oilseed rape induces or
changes the intensity of the allergic reaction towards pollen in occupationally or daily exposed
personnel.

No indications that indirect food use would induce a human health concern

Concerns have also been expressed regarding the presence of GM oilseed rape pollen in
honey since it is recognised that pollen may be present in small amounts in honey. The safety
of the PAT protein has already been demonstrated.  However, the novel proteins are not
expressed in the pollen. In addition, if these new proteins were present in pollen and therefore
in honey they would be degraded either during the honey processing, during storage or in the
human gut under digestive conditions.

The Herbicide

Glufosinate-ammonium is the active ingredient of herbicides such as Liberty, Harvest, and
Challenge, the latter having been used on over 5 million acres in the UK since 1991.
Traditionally, it has been used as a total herbicide and to dry out the foliage of crops such as
oilseed rape and potatoes prior to harvest. In addition, other uses for this herbicide include
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football pitches, where it is used prior to line marking and is safe enough to have 36 different
registrations for amateur use and can be purchased from many garden centres and shops.

As with all pesticides, the company has to submit a data package, which is assessed by all
the regulatory authorities of countries where the herbicide is to be used, not just in the UK, but
in the EU and across the world. This package includes data on the safety of the herbicide to
mammals; wildlife studies, for example the effects on birds, fish, algae, insects, and bees; and
the environment, for example, the fate of the herbicide in the soil and in water. Without data to
prove that it is not hazardous, this product would not gain approval for use.

The Precautionary Principle

Using the 1992 UN Rio Declaration on Environment and Development definition of the
precautionary principle, GM crop trials in the open air should only be permitted if there is
good evidence that there is no detrimental effect on human health, animal health, or the
environment. Bayer CropScience supports this stance, and this is why we have actively
striven to provide the regulatory authorities in the UK, across the EU, and around the
world with all the relevant information pertaining to these specific GM crops. This
evidence has been intensely scrutinised and has resulted in the advice from ACRE that
“that all of the transformation events concerned have been considered thoroughly… and
have been deemed not to pose a risk to human health or the environment”.

Note that the EC states that "recourse to the precautionary principle presupposes that
potentially dangerous effects deriving from a phenomenon, product or process have been
identified, and that scientific evaluation does not allow the risk to be determined with
sufficient certainty".  In the case of the GM oilseed rape being grown in Scotland, the
European Scientific Committee on Plants concluded in May 1998 that "there is no
evidence to indicate that the placing on the market with the purpose to be used as any
other oilseed rape is likely to cause adverse effects on human health and the
environment".

Cross Pollination

Whilst it is clear that cross-pollination between GM and non-GM plants is not a public health
issue,  separation distances used between GM and sexually compatible non-GM species
reduce cross-pollination to an absolute minimum and, in worse case scenarios, this is well
below 1%. The distances employed by the industry were reviewed by Jan Ingram in 1990 and
again in recently published advice by ACRE, readily available on the DEFRA website.  We
believe that these separation distances form the basis of consumer choice and allow for the
sensible co-existence of all forms of agriculture.

Summary

From the results of the safety assessment studies described and presented to authorities, it
has been concluded that the GM oilseed rape is equivalent to its non-GM counterpart except
for the introduced trait and the expression of the PAT protein. The weight of evidence
provided and supported by independent regulatory bodies, confirms that there is no evidence
whatsoever of a significant risk to humans or livestock following ingestion of this GM crop and
that it is as safe as its non-GM counterparts.

The genetic modifications themselves have been the subject of intense scrutiny, and the
nutritional quality of the rape seed has been demonstrated to be as high as that of non-GM
products.  In addition this crop has been grown in Canada for many years without any public
health issues, we do not believe therefore that it is incumbent on the Scottish Executive to
monitor the health of people living around GM farm scale evaluation sites.
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