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Introduction 

The African Centre for Biosafety (ACB) is a non-profit organisation, working on biosafety 

issues, in the public interest. The ACB hereby places on record its objections to the 

application made by Monsanto Company and Mycogen Seeds c/o Dow AgroSciences to the 

Department of Agriculture Forestry and Fisheries (DAFF) for commodity clearance of a multi 

stack event. The event in question is MON89034 x TC1507 x MON88017 x DAS-59122 (the 

event). 

The application received by the ACB is marked “CBI Deleted” and the excluded information 

extends to references used in support of the claims made by the applicant making a full 

assessment of the claims impossible. Regardless, on the basis of the documents received, 

our comments on the event are outlined below. 

The event is an eight trait maize that incorporates previously approved GE traits of herbicide 

tolerance (Roundup/Glyphosate and glufosinate herbicides) and insect resistance into one 

seed variety for the first time providing comprehensive insect and weed control, according 

to a Monsanto press release.1 Two herbicide tolerance and six insect resistance traits are 

effectively combined in the event. 

The respective resistances are conferred to the event by contributions of 4 recombinant 

maize lines as follows: 

1. MON89034: Maize resistant to Lepidoptera (cry1A.105, modified cry2Ab2) 

2. TC1507: Maize tolerant to glufosinate herbicide and resistant to Lepidoptera (cry1F, 

pat) 

3. MON 88017: Maize tolerant to glyphosate herbicide and resistant to Coleoptera 

(cry3Bb1, cp4 epsps,) 

4. DAS-59122: Maize tolerant to glufosinate herbicide and resistant to Coleoptera 

(cry34, cry35, pat) 

The eight insect resistance (cry) proteins and herbicide tolerance traits are: 

• Pat: phosphinothricin N-acetyltransferase (from S.viridochromogenes) for glufosinate 

herbicide two copies of the pat gene and its promoter and terminator are present, 

one in each of the events DAS-59122 and TC1507. 

• CP4 epsps: (event MON 88017), 5-enolpyruvylshikimate-3-phosphate synthase 

(Agrobacterium tumefaciens CP4) for glyphosate herbicide tolerance. The genome 

has one copy of the MON88017 event.  

• cry1A.105: (event MON 89034), a chimeric Cry1 delta endotoxin (Bacillus 

thuringiensis) for insect (Lepidopteron, moth) resistance. The genome has one copy 

of the event MON89034. 



• cry2Ab: (event MON 89034), Cry2Ab delta endotoxin (Bacillus thuringiensis) for 

Lepidopteron (moth) resistance. The genome has one copy of event MON89034 

• cry3Bb1: (event MON 88017), Cry3Bb1 delta endotoxin (Bacillus thuringiensis 

subsp.kumamotoensis strain EG4691) for Coleopteran (corn rootworm) resistance. 

There is one copy of the event MON88017 

• cry1Fa2: (event TC1507), Cry1F delta endotoxin (Bacillus thuringiensis var.aizawai) 

for Lepidopteron (moth) resistance. There is one functional copy of the event 

• cry35Ab1: (event DAS-59122-7), Cry35Ab1 delta endotoxin (Bacillus thuringiensis 

strain PS149B1) Insect  Coleopteran (corn rootworm) Resistance. There is one copy 

of the cry35Ab1 transgene in the genome. 

• cry34Ab1(event DAS-59122), Cry34Ab1 delta endotoxin (Bacillus thuringiensis strain 

PS149B1) for Coleopteran (corn rootworm) resistance, here is one copy of cry34Ab1 

transgene in the genome (note cry34Ab1 and cry 35Ab1 are combined in a single 

event DAS-59122). 

 

On July 15, 2009 Monsanto and Dow AgroSciences announced that approval has been 

received to introduce the event into Canada and the US.2 The approvals were not 

accompanied by any environmental risk assessment. Further, the EPA has concluded that “a 

lower corn rootworm (CRW) refuge of 5% is scientifically justified”.3 The Canadian 

Biotechnology Action Network (CBAN) has questioned the approval procedure on the basis 

that Health Canada did not conduct a health assessment and viewed this to be in 

contravention of the Codex Alimentarius Food safety Guidelines which require stacked 

events to undergo a full assessment as a new event due to the possibility of unintended 

effects arising from synergistic effects of the crossed transgenic events. 

The Austrian Federal Department for Health have come out very strongly against such 

untested approvals of stacked events on the basis of previous approvals of the individual 

events stating that "a stacked organism has to be regarded as a new event, even if no new 

modifications have been introduced. The gene-cassette combination is new and only minor 

conclusions could be drawn from the assessment of the parental lines, since unexpected 

effects (e.g. synergistic effects of the newly introduced proteins) cannot automatically be 

excluded. Furthermore, it should not be neglected that two of the parental lines, GM maize 

MON89034 and GM maize MON88017, have not yet gained authorisation within the 

European Union."4 

GENE FLOW IN MAIZE 

Gene flow is a natural process by which genes move from one location to another, either 

from one genome to another, or by the movement of pollen from plants into a new 

environment.5 Transgenes from GM crops may flow to GM plants or to wild relatives or into 



new environments. Whilst it is true that the maize pollen grains are round and heavy with a 

high water content, which limits their dispersal range, small amounts of pollen can travel 

400m or more and remain viable.6 Dispersal of transgenes into maize landraces was first 

reported in 2001 in the Mexican state of Oaxaca.7 

The import for commodity and the possibility of accidental spillage is not unlikely. In South 

Africa, maize has undergone hybridisation with other maize varieties or landraces. Maize 

has undergone many generations of breeding and natural selection to create numerous 

locally prized varieties suited to South Africa (adapted for increased resistance to amongst 

others soils, drought and pests). This forms part of the indigenous knowledge systems and 

unique seed banks of maize varieties and landraces. Many small-scale farmers will plant 

improved varieties adjacent to local varieties in an attempt to promote hybridisation 

between the varieties. Given the subsistence nature of a lot of these farming practices and 

the small acreage of small-scale farms, neighbouring farms are very close and often maize 

plants are within out-crossing distance of their neighbours. Traditional small-scale African 

farmers also practice livestock farming almost always under free-range conditions. Often, 

the animals are grazed communally under an open access or common property tenure 

system which is accompanied by widespread manure dispersal.8 

Since GMO maize will freely cross-pollinate with non-GMO maize, there are risks of 

contamination of South Africa’s landraces and loss of South Africa’s unique maize seed 

diversity. A lack of co-existence of GMO with non-GMO maize can result in rejection of 

maize from importing countries that have not approved this transgenic as well as the spread 

of herbicide resistance, and non-target effects on other plants animals9 and soil 

microorganisms10,11,46 After almost three decades of world-wide use, confirmed resistance 

to glyphosate exists in Lolium rigidum (annual ryegrass) in Australia, South Africa, and 

California; Lolium multiflorum (Italian ryegrass) in Chile, Eleusine indica (goosegrass) in 

Malaysia; and Conyza Canadensis (marestail) in certain states of North America.12 

In the event that unintentional field release does occur, the farmer may still incur financial 

liability since the event is patented. Farmers are potentially susceptible to prosecution for 

violation of this patent especially in the event of crop flow or seed sharing and exchange 

with other farmers using conventional seeds. Monsanto has prosecuted farmers whom it 

considers guilty of infringing its intellectual property and patents. Canadian Percy 

Schmeiser, whose field was contaminated by Monsanto-developed oilseed rape (Canola) 

pollen from a neighbouring farm growing the variety, was found guilty under Canadian 

patent law of patent infringement even though there was no way that he could have 

prevented the contamination. The Center for Food Safety in their 2005 report “Monsanto 

vs. US Farmers” revealed that Monsanto had filed 90 lawsuits against U.S. farmers in 25 

states that involved 147 farmers and 39 small businesses for patent infringement.13 



Dr Lukeshni Chetty is the Deputy Director of the GMO Monitoring Research Unit at the 

South African National Biodiversity Institute (SANBI).14 SANBI is tasked with conducting 

research into the environmental impacts of genetically modified organisms (GMOs) in South 

Africa including research on non-target organisms, target organisms, gene flow and 

ecological impacts. SANBI has the very clear mandate to “monitor and report regularly to 

the Minister on the environmental impacts of all categories of genetically modified 

organisms, post commercial release, based on research that identifies and evaluates risk”.14 

To date, not much research has been carried out into gene flow in South Africa. 

Dr Chetty is a co-author with Chris Viljoen on a paper recently presented at the International 

conference on “Implications of GM crop cultivation at large spatial scales” held in Bremen in 

March 2010. The title of the talk was” An African perspective of GM maize gene flow “.15 

Whilst the conference papers are yet to be published on the conference website,16 a 

summary of the proceedings has been published:17 

“In their talks, Chris Viljoen from South Africa and Denis Aheto from Ghana gave an 

impression of the conditions of agriculture in Africa. Not only because of the climatic 

conditions but also because the high importance of subsistence agriculture and partly very 

small fields the conditions for regulation differ considerably from the situation in Europe and 

other countries on the Northern hemisphere. In South Africa, several genetically modified 

varieties are commercially used; however, no regulations on segregation distances or 

identity preservation systems or labelling regulations are in place. Also data on actually 

existing geneflow between GM and conventional crops are widely lacking. This could impact 

on the development perspectives of conventional as well as organic agriculture.” 

To make assumptions about no negative possible impacts on the environment due to claims 

in the application that no cultivation will take place, is to ignore the local conditions and 

cultural values and habits of much of the small-scale maize growing community, who rely 

most on these varieties for their subsistence. 

GLUFOSINATE AND GLYPHOSATE 

Glufosinate-ammonium salt (or phosphinothricin), often referred to as just glufosinate, is a 

broad-spectrum contact herbicide that behaves sufficiently like the amino acid glutamate to 

enable it to disrupt the conversion of glutamate to glutamine. It disrupts the enzyme 

mediated reaction by inhibiting glutamine synthetase activity in susceptible plants, resulting 

in reduced glutamine production. Glutamine synthetase also regulates ammonia levels by 

detoxification and disruption of the enzyme activity results in elevated ammonia levels.18,19 

Glyphosate is a broad spectrum herbicide and its usage may result in harmless plant species 

being destroyed. The large scale cultivation of glyphosate resistant crops will result in an 



increase in the use of glyphosate with concomitant negative environmental impacts. The full 

impact of glyphosate on groundwater can only really be determined by long-term 

monitoring programmes. In terms of impacts on human health, glyphosate is acutely toxic 

to humans and in California has been reported to be the third most commonly reported 

pesticide related illness amongst agricultural workers.20 A study on mice fed GM soybean 

suggested that epsps-transgenic soybean intake was impacting on the morphology, 

particularly the nuclear features of liver cells, in both adult and young mice.21 The 

mechanism for this effect is still to be determined.22 Glyphosate use, an integral part of 

planting Roundup Ready crops, has indicated several unwanted effects on aquatic 

systems,23 terrestrial organisms24 and ecosystems.25 Negative impacts on human,26,27 

rodent28 and fish29 health have also been observed. There is a paucity of experimental 

studies devoted to health or environmental effects of glyphosate-tolerant GMOs or 

glyphosate itself. 

EXPOSURE TO AND CONTAMINATION BY GLUFOSINATE AND GLYPHOSATE 

The Ministry of Agriculture, Fisheries and Food (MAFF)1 reported glufosinate residue levels 

in commodities for animal feeds were high at 50 mg/kg in barley straw and pea stalks and 

20 mg/kg in wheat straw and field bean stalks. When cereal crops were processed, 10-100% 

of the residue remained.30 Herbicide residues left on food crops are of concern especially on 

processed maize, or peas and in liver and kidney from animals fed on contaminated cereal 

straw.31 FAO and WHO recommendations set the acceptable daily intake (ADI) for 

glufosinate at 0.02 mg/kg. 

ALLERGENICITY 

An increasing area of concern related to GM plants, is the health concerns of the transgenic 

plant itself e.g. the chemical reactions that occur during the cooking of novel foods, may 

result in exposure to allergenic compounds. 

Dealing with food allergies i.e. adverse reactions to what might otherwise be considered 

harmless food or food components is hampered by gaps in the body of knowledge relating 

to the range of known food allergens.32 The responses arising out of food allergies range 

from mild to life-threatening responses and are potentially life threatening for an estimated 

2% of adults and 8% of children. Whereas conventional plant breeding has increased the 

range of food proteins introduced into human diet, with little or no adverse impact, genetic 

modification of higher plants yields novel proteins which might cause allergic reactions. 

An example is Starlink corn, produced by Aventis to express Cry9C which kills the European 

corn borer. Starlink was approved by the EPA in 1998 for use only as animal feed with a 

zero-tolerance level for its use in human food based on the fact that this particular Bt 

                                                           
1
 Ministry of Agriculture, Fisheries and Food, a former department of UK government, replaced in 2001 



protein does not break down easily in the human digestive system, is heat resistant, and 

could prove allergenic. In 2002 however, StarLink corn was detected in taco shells.33 The 

contamination of the human food chain led to a public outcry and massive recall of all 

products thought to contain the Starlink variety. 

The need for assessing allergenicity was first recognised when Pioneer transferred Brazil nut 

genes for a high methionine 2S albumin into soybeans and detected its allergenic potential 

and voluntarily stopped development of the product.34 This highlighted the need for a 

sound assessment strategy for allergenicity and over the past ten years, several bodies have 

applied themselves to this including the International Life Sciences Institute (ILSI), the 

International Food Biotechnology Council (IFBC), the Food and Agriculture Organization of 

the United Nations (FAO) and the World Health Organization (WHO).,35. 

In 1996 the IFBC and the ILSI suggested a decision-tree approach. A joint FAO/WHO 

consultation in 2000/1 addressed the overall safety of GE foods revised and refined this 

approach and it is widely accepted that the three main elements for assessing allergenicity 

are sequence homology to known allergens, digestive behaviour and heat stability.32 

Additionally, specific serum screening, comparative resistance to pepsin, target serum 

screening (the immunoreactivity of the novel protein with serum IgE from individuals with 

known allergies to species that are broadly related to the source of the transferred DNA) 

and the use of animal models were suggested as additional criteria for consideration of 

allergenicity. 

SEQUENCE HOMOLOGY TO KNOWN ALLERGENS AND TOXINS 

The rationale behind studying sequence homology is that there is a greater likelihood of an 

engineered protein being allergenic if it displays sequence homology to a known allergen or 

allergens. The 1996 ILSI/IFBC approach recommends at a minimum the detection of a 

sequence of eight contiguous amino acids homologous to a known allergen. There have 

been several refinements suggested to this procedure amongst others, the identification of 

four and six amino acids. Steve Gendel, a scientist with the Food and Drug Administration 

(FDA) in the United States who has done great deal of work in this area found sequence 

homology between Cry3A and β-lactoglobulin consisting of 7-10 amino acids in length.36, 

HEAT STABILITY 

Loss of function from heating is not necessarily an indicator of non-allergenicity. Some milk 

allergens for example, can have either conformational or linear epitopes, where the latter 

may reflect sensitization to the denatured form of the protein.37,38 More generally, loss of 

function may merely indicate denaturation rather than degradation into short peptides, and 

could therefore still be allergenic. 



RESISTANCE OF DNA TO DIGESTION 

There are several reported cases in the literature of both the persistence and transfer of 

gene sequences after ingestion of GM products. Polymerase chain reaction (PCR) has been 

used to demonstrate the presence of large fragments of M13 phage DNA, which had been 

fed to mice, in the faeces and bloodstream and in white blood cells.39 Research published by 

the UK government in 2002 has shown that bacteria in human intestines had in fact taken 

up a novel gene from processed food containing GM Soya.40 It has been reported that 

people with ileostomies (i.e. who make use of a colostomy bag) are capable of acquiring and 

harbouring DNA sequences from GM plants in the small intestine.41 Recombinant DNA 

fragments and Cry1Ab protein was also found in the gastrointestinal contents of pigs fed 

genetically modified corn.42 

LIMITATIONS OF ALLERGENICITY ASSESSMENTS 

Allergenicity assessments are limited by the fact that amino acid sequences of most 

allergens remain unknown. Further, several allergens remain undetected and the state of 

current knowledge on allergens is that there are full length sequences for just 198 major 

allergens of which 30 are food allergens. Therefore, whilst matches to known allergens are 

of concern, failure to make a match does not rule out possibility of novel protein being 

allergenic.43 

EXPOSURE TO CRY PROTEINS 

According to the Codex Alimentarius Guidelines: 

“Information about the known patterns of use and consumption of a food, and its derivatives 

should be used to estimate the likely intake of the food derived from the recombinant-DNA 

plant. The expected intake of the food should be used to assess the nutritional implications 

of the altered nutrient profile both at customary and maximal levels of consumption. Basing 

the estimate on the highest likely consumption provides assurance that the potential for any 

undesirable nutritional effects will be detected. Attention should be paid to the particular 

physiological characteristics and metabolic requirements of specific population groups such 

as infants, children, pregnant and lactating women, the elderly and those with chronic 

diseases or compromised immune systems”
44

 

The commodity import of maize may include maize kernels (seed), flour and oil to be used in 

animal feed and human food. In a South Africa where maize is a staple for the majority of 

the population, exposure analysis should be carried out. The modifications in this event 

result in novel proteins that impact on risk assessments carried out simply by virtue of the 

fact of differing consumption patterns i.e. Africans consume larger quantities of maize per 

capita than do Americans, therefore exposure and possible adverse impacts to novel 

proteins for Africans is higher than for Americans (Table 1).48,45 



CONSUMER 
ANNUAL/CAPITA 

(KG) 

PROPORTION DAILY 

CALORIES/CAPITA 

PROPORTION DAILY 

PROTEINS/CAPITA 

PROPORTION DAILY 

FAT/CAPITA 

AFRICA 

(DEVELOPING 

COUNTRIES) 

38 0.1 0.2 0.06 

MEXICO 126 0.3 0.3 0.1 

NEW ZEALAND 3 0.007 0.005 0.008 

USA 13 0.03 0.02 0.002 

 

A protein or amino based food hazard is a quantitatively different risk for Mexicans and 

Africans than it is for Americans and New Zealanders because of different exposures. That is 

why international food safety guidelines allow consumption patterns to be taken into 

account.48,44 Furthermore, maize (kernels, cobs, leaves, stalks) are a popular animal feed in 

South African husbandry and the increased exposure raises increased risks of possible toxic 

or allergenic effects to animals used in agriculture (predominantly chickens and cattle).46 

TOXICITY OF CRY PROTEINS IN Bt-TRANSGENIC PLANTS 

It is very clear that the Bt-toxins expressed in transgenic plants have never been intensively 

analysed, but what is clear is that they are vastly different from the bacterial Bacillus 

thuringiensis protoxins, used in organic and traditional farming and forestry for decennia. 

Already, at the gene level, the coding is for active Bt toxins which might have a number of 

potentially unwanted biological characteristics, ranging from solubilization of the protein 

under natural conditions and effects on insect and mammalian cells, to persistence and non-

target effects in the environment.47 Further, there may be post-translational modifications 

that may influence conformations, cellular targets and biological effects of GM plant-

expressed Cry toxins. What these post-translational modifications might be has not been 

the subject of intensive study.48  

Some initial observations of possible health risk are starting to emerge in the body of 

scientific literature: 

• Human and monkey cells exposed to Cry toxins from the extra- or intra-cellular 

environment are killed or functionally disabled49,50 

• Influenza A infections in mice were changed from silent to lethal encounters by co-

exposing the animals to Cry toxin51 

• Farm workers exposed to Bt spores developed IgG and IgE antibodies to Cry toxin 

(Cry1Ab)52,53,54  

• Cattle fed the Bt176 maize variety demonstrated undegraded Cry1Ab through the 

whole alimentary tract, and the intact toxin was shed in faeces55 



Occupational exposure to novel proteins, and potential allergic sensitization, has had little 

study, but could be of public health significance. An amazing number of foods have been 

proven to evoke allergic reactions by inhalation56 Inhalant exposure to Cry toxin containing 

GM crop materials may take place through pollen in rural settlements and also through dust 

in workplaces where foods are handled or processed. 

CONCLUSIONS 

The ACB strongly urge DAFF not to approve the application for the event because: 

• The ACB is concerned that a full and truly participatory public process is not possible 

due to the lack of completeness of information of the version of the application 

made available for public assessment 

• This stacked event must be treated as a new event and not be rubberstamped on the 

basis of the claim that the individual events have been previously approved. To do so 

would be to ignore any possible synergistic or antagonistic effects that might arise 

from crossing to produce the stacked event 

• Exposure issues to both the herbicide and insecticidal proteins have not been 

adequately assessed 

• Patterns of consumption of maize have to be considered and associated risks arising 

from these need to be assessed 

• The commodity import of the maize event carries unacceptable risks of gene escape 

since maize bought for feed is saved for seed by farmers and planted. Furthermore, 

evidence from other countries shows that these seeds will be spilled along 

transportation routes or on farms (where the seed has been purchased for seed) and 

feral plants may be established. This will impact food security and sovereignty of 

South Africa's landraces and may jeopardize maize exports (that are contaminated 

with the event 

• In order to comply with local and international legislation, a monitoring system with 

a detection system specific for the event must be put in place so that impacts on 

biodiversity, gene escape and transboundary movements can be detected. 

REFERENCES 

                                                           
1 Monsanto, Dow Agreement Paves the Way for Industry's First-Ever, Eight-Gene Stacked Offering in 

Corn. http://monsanto.mediaroom.com/index.php?s=43&item=527 (accessed 24.05.2010) 
2 Genuity SmartStax Corn Receives Regulatory Approvals. 

http://www.monsanto.com/genuitysmartstax/reg_approvals.asp (accessed 24.05.2010) 
3 United States Office of Prevention, Environmental Protection Pesticides Agency and Toxic 

Substances (7501P). Pesticide Fact Sheet. http://cera-gmc.org/docs/decdocs/09-211-001.pdf 

(accessed 20.05.2010) 



                                                                                                                                                                                     
4 Smartstax in Europe. http://www.gmwatch.org/latest-listing/1-news-items/11359-smartstax-

ineurope (accessed 21.05.2010) 
5 Heinemann, J. 2007. A typology of the effects of (trans)gene flow on the conservation and 

sustainable use of genetic resources. http://www.biosafety-info.net/article.php?aid=465. (accessed 

18.12.2009)  
6 Burris, J. 2002. Adventitious pollen intrusion into hybrid maize seed production fields. American 

Seed Trade Association. http://www.amseed.com/govt_statementsDetail.asp?id=69 (accessed 

18.12.2009) 
7 63 Quist, D. & Chapela, I. H. 2001. Transgenic DNA introgressed into traditional maize landraces in 

Oaxaca, Mexico. Nature 414: 541–543. 
8 FAO. 1987. Major livestock production systems in Africa. In Animal feed resources for small-scale 

livestock producers. Proceedings of the Second PANESA workshop, held in Nairobi, Kenya. 

http://www.fao.org/wairdocs/ILRI/x5547E/x5547e0o.htm (accessed 26.05.2010) 
9 Hilbeck, A.,W.J. Moar, M. Pusztai-Carey, A. Filippini, and F. Bigler. 1999. Prey-mediated effects of 

Cry1Ab toxin and protoxin and Cry2A protoxin on the predator Chrysoperla carnea. Entomologia 

Experimentalis et Applicata 91: 305-316. 
10 Benbrook, C.M. 1999. Impacts on soil microbial communities needs further study. AgBioTech 

InfoNet. June 24. http://www.biotechinfo.net/microbial_communities2.html (accessed 2 August 

2009) 
11 Kowalchuk G.A., Bruinsma, M., and van Veen, J.A. (2003) Assessing responses of soil 

microorganisms to GM plants. Trends in Ecology and Evolution Vol.18 No.8 
12  Glyphosate: A New Model for Resistance Management. 

http://www.cropscience.org.au/icsc2004/symposia/2/5/2166_killmer.htm  
13 Wetter, K.J. & Shand, H. 15 April 2009. GM crops and the Gene Giants: Bad news for farmers. 

SciDev.Net Opinions. http://www.scidev.net/en/opinions/gm-crops-and-the-gene-giants-bad-news-

for-farmers.html (accessed 26.05.2010) 
14 http://www.sanbi.org/index.php?option=com_content&view=article&id=183&Itemid=105 

(accessed 24.05.2010) 
15 http://www.gmls.eu/index.php?program=ja (accessed 24.05.2010) 
16 http://www.gmls.eu/index.php?home=ja (accessed 24.05.2010) 
17 http://www.gmls.eu/GMLS-Summary_en.pdf (accessed 24.05.2010) 
18 DAS-01507-1 (TC1507). AGBIOS Database Product Description. http://cera-

gmc.org/index.php?evidcode=TC1507&hstIDXCode=&gType=&AbbrCode=&atCode=&stCode=&coID

Code=&action=gm_crop_database&mode=Submit (accessed 25.05.2010) 
19 Greenpeace (1997) Glufosinate and genetic engineering. economic and environmental 

implications of herbicide resistance. Greenpeace, International Genetic Engineering 

Campaign, Background Information. 04/97 
20 Greenpeace (2000) Genetically engineered crops: Soya, maize, oilseed rape and potatoes. 

Greenpeace Briefing. Genetic Engineering Briefing Pack. January 2000. 
21 Malatesta et al. (2002) Ultrastructural Morphometrical and Immunocytochemical Analysis of 

Hepatocyte Nuclei from Mice fed on Genetically Modified Soy Bean. Cell Structure and Function, 27: 

173-180 
22 European Communities – Measures Affecting the Approval and Marketing of Biotech Products, 

(DS291, DS292, DS293), Third Party Submission by Norway, Geneva 24 May 2004 

http://www.twnside.org.sg/title2/service122.htm (accessed 17.01.2010) 



                                                                                                                                                                                     
23 Solomon and Thompson (2003) Ecological risk assessment for aquatic organisms from over-water 

uses of glyphosate. J Toxicol Environ Health B Crit Rev., May-Jun, 6(3):289-324 
24 Ono et al. (2002) Inhibition of Paracoccidioides brasiliensis by pesticides: is this a partial 

explanation for the difficulty in isolating this fungus from the soil?" Med Mycol., 40(5):493-9 
25 Blackburn and Boutin (2003) Subtle Effects of Herbicide Use in the Context of Genetically Modified 

Crops: A Case Study with Glyphosate (Roundup). Ecotoxicology, 12:271-285 
26 Marc et al. (2002) Pesticide Roundup provokes cell division dysfunction at the level of CDK1/Cyklin 

B Activation. Chem. Res. Toxicol., 15:326-331 
27 Axelrod et al. (2003) The effect of acute pesticide exposure on neuroblastoma cells chronically 

exposed to diazinon. Toxicology, 185:67-78 
28 Dallegrave et al. (2003) The teracogenic potential of the herbicide glyphosate Roundup in Wistar 

rats. Toxicology Letters, 142:45-52 
29 Jiraungkoorskul et al. (2003) Biochemical and histopathological effects of glyphosate herbicide on 

Nile tilapia. Environ Toxicol., 18(4):260-7 
30 Glufosinate ammonium fact sheet. http://www.pan-uk.org/pestnews/Actives/glufosin.htm 

(accessed 25.05.2010) 
31 MAFF, Evaluation No. 33 : HOE 399866 (Glufosinate-ammonium), Ministry of Agriculture Fisheries 

and Food, London, 1990. 
32 Food and Agriculture Organization of the United Nations (FAO). Evaluation of Allergenicity of 

Genetically Modified Foods. Report of a Joint FAO/WHO Expert Consultation on Allergenicity of 

Foods Derived from Biotechnology. 2-25 January 2001 (accessed 24.05.2010) 
33 Segarra, A. E. & Rawson, J. M. (2001) StarLink™ Corn Controversy: Background. 10 January. 

http://www.ncseonline.org/nle/crsreports/agriculture/ag-101.cfm 
34 Hansen, M. (2002) Science-based Approaches to Assessing Allergenicity of New Proteins in 

Genetically Engineered Foods. 14 August. Presentation to FDA Food Biotechnology Subcommittee, 

Food Advisory Committee. http://www.organicconsumers.org/gefood/hansen081402.cfm (accessed 

24.05.2010) 
35 Metcalfe, D. D. (2003) Introduction: What Are the Issues in Addressing the Allergenic Potential of 

Genetically Modified Foods? Environ Health Perspect 111,1110–1113 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1241559/pdf/ehp0111-001110.pdf (accessed 

25.05.2010) 
36 Gendel (1998) The use of amino acid sequence alignments to assess potential allergenicity of 

proteins used in genetically modified foods. Advances in Food and Nutrition Research. 42:45-62 
37 Kohno, Y et al. (1994)  Preferential recognition of primary protein structures of alpha-casein by IgG 

and IgE antibodies of patients with milk allergies. Ann. Allergy 73, 419-422 
38 Vila, L et al. (2001) Role of conformational and linear epitopes in the achievement of tolerance in 

cow’s milk allergy.  Clin. Exper. Allergy 31(10), 1599-1606 
39 Schubbert, R., Lettmann, C. Doerfle, W. (1994) Ingested foreign (phage M13) DNA survives 

transiently in the gastrointestinal tract and enters the bloodstream of mice. Mol. Gen Genet. 242, 

495. 
40 Netherwood, T., Matin-Orue, S. M., O’Donnell, A. G., Gockling, S., Gilbert, H. J. & Mathers, J. C. 

(2002) Transgenes in genetically modified Soya survive passage through the human small bowel but 

are completely degraded in the colon. UK Food Standards Agency. Research Report G01008: 

Evaluating the risks associated with using GMO in human foods. 
41 Heritage, J. (2004) The fate of transgenes in the human gut. Nature Biotechnology. 22(2), 170. 



                                                                                                                                                                                     
42 Chowdhury, E. H., Kuribara, H., Hino, A., Sultana, P. and Mikami, O. (2003) Detection of corn 

intrinsic and recombinant DNA fragments and Cry1Ab protein in the gastrointestinal contents of pigs 

fed genetically modified corn. Journal of Animal Science. 81, 2546. 
43 Freese, B. (2001) A Critique of the EPA’s Decision to Re-Register Bt Crops and an Examination of 

the Potential Allergenicity of Bt Proteins. Adapted from “Final Comments for Submission to the 

Environmental Protection Agency Docket No. OOP-00678B Concerning the Revised Risks and 

Benefits Sections for Bacillus thuringiensis Plant-Pesticides” (submitted to the EPA on September 21, 

2001).  Friends of the Earth. 9 Decmeber. 
44 Codex, (2003). Codex Work on Foods Derived from Biotechnology. CAC/GL 45-2003. Codex. 

http://www.who.int/foodsafety/biotech/codex_taskforce/en/ (accessed 25.05.2010) 
45 FAOSTAT (2003). Food and Agriculture Organization of the United Nations. http://faostat.fao.org. 

(accessed 24.05.2010) 
46 African Centre for Biosafety. ACB’s objections to Syngenta’s application for commodity import of 

triple stacked maize (Bt11xMIR162xGA21). http://www.biosafetyafrica.net/ (accessed 27.05.2010) 
47 Andow, D. A. (2002). Resisting resistance to Bt corn. Genetically Engineered Organisms: Assessing 

Environmental and Human Health Effects , 99-124.  
48 Biosafety Assessment Tool, GenØk - Centre for Biosafety, http://bat.genok.org/bat/, (accessed 

26.05.2010) 
49 Tayabali, A. F. & Seligy, V. L. (2000). Human Cell Exposure Assays of Bacillus thuringiensis 

Commercial Insecticides: Production of Bacillus cereus-Like Cytolytic Effects from Outgrowth of 

Spores. Environ. Health Perspect. 108, 919-930.  
50 Tsuda, Y. (2003). Cytotoxic activity of Bacillus thuringiensis Cry proteins on mammalian cells 

transferred with cadherine-like Cry receptor gene of Bombyx mori (silkworm). Biochem. J. 369, 697-

703.  
51 Hernandez, E., Ramisse, F., Gros, P. & Cavallo, J. D. (2000). Super-infection by Bacillus thuringiensis 

H34 or 3a3b can lead to death in mice infected with the influenza A virus. FEMS Immunol. Med. 

Microbiol. 29, 177-181. 
52 Taylor, S. L. & Hefle, S. L. (2001). Will genetically modified foods be allergenic?. J. Allergy Clin. 

Immunol. 107, 765-771. 
53 Moreno-Fierros, L. (2002). Slight influence of the estrous cycle stage on the mucosal and systemic 

specific antibody response induced after vaginal and intraperitoneal immunization with protoxin 

CryA1c from Bacillus thuringiensis in mice. Life Sci. 71, 2667-2680.  
54 Moreno-Fierros, L., García, N., Gutiérrez, R., López-Revilla, R. & Vázquez-Padrón, R. I. (2000). 

Intranasal, rectal and intraperitoneal immunization with protoxin Cry1Ac from Bacillus thuringiensis 

induces compartmentalized serum, intestinal, vaginal and pulmonary immune responses in Balb/c 

mice. Microbes Infect. 2, 885-890.  
55 Einspanier, R.,, Lutz, B.,, Rief, S.,, Berezina, O.,, Zverlov, V.,, Schwarz, W., & Mayer, J. (2004). 

Tracing residual recombinant feed molecules during digestion and rumen bacterial diversity in cattle 

fed transgene maize. Eur. Food Res. Technol. 218, 269-273. 
56 Einspanier, R.,, Lutz, B.,, Rief, S.,, Berezina, O.,, Zverlov, V.,, Schwarz, W., & Mayer, J. (2004). 

Tracing residual recombinant feed molecules during digestion and rumen bacterial diversity in cattle 

fed transgene maize. Eur. Food Res. Technol. 218, 269-273. 


