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Animal toxicity and livestock feeding 
studies
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• Performed when compositional equivalence cannot be established

• Provides information on the possible health hazards likely to arise from 
repeated exposure over a prolonged period of time 

• Provides information on the major toxic effects, including possible 
target organs, and the possibility of cumulative effects.

• Assessment of potential to cause neurotoxic, immunological or 
reproductive organ effects, which may warrant further in-depth 
investigation.

• Goal is to determine if unintended differences occurred during 
production of a GM resulting in adverse effects





Chronic Dietary Exposure Assessment (Hammond and Cockburn, 2008)

• The average corn consumption in the UK for adults is ~16 g corn/ person/day 
70 kg body wt/person = 0.23 g/kg

• The average adult dietary intake of Cry1Ab protein would be: 0.23 g/kg/day 

0.3 mg/g corn = 0.07 mg/kg for an adult (0.00007 mg/kg)

• The average rat dietary intake of Cry1Ab protein in a 90-day feeding study is 25 
g corn/kg BW 0.3 mg/g corn = 7.5 mg/kg 

• The margin of safety for chronic dietary exposure to Cry1Ab protein is 7.5 
mg/kg divided by 0.07 mg/kg = 107 X

The 90 day sub-chronic study reflects eating >100x human dose of GM whole 

grain (1.6 kg/day) for 90 continuous days  



EFSA GMO panel, 2008

• Feeding trial results of many GM plants (Maize, potatoes, 
rice, soybeans and tomatoes) on mice or rats 

• Traits for herbicide tolerance and/or insect resistance

• Majority of these experiments did not indicate clinical 
effects or histo-pathological abnormalities in organs or 
tissues of exposed animal









Can omics approach supplement compositional analysis?
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Nutritional equivalence

• Nutrition and nutritional value of food and feed are 

major determinants of human and animal well-being

• Nutritional quality and equivalence of GM food  should 

be ensured

• It is important to demonstrate that a food derived from 

GM plants is not only as safe but also has the same 

nutritional values/characteristics as the conventional 

comparator



Compositional analysis

• Compositional analysis is the cornerstone of nutritional 

assessment

• Numerous reports available comparing the composition 

of GM plants modified for herbicide tolerance and 

insect resistance to their near isogenic counterparts

• Indicate compositional equivalence except for the 

inserted traits

• Even if it is statistically different, well within the ranges 

of commercial varieties



Compositional analysis does not provide information on

1. Digestibility

2. Bio-availablity

Need for animal feeding studies

Which is 

GMO?



For plants that have been genetically modified through the 

insertion of one or more genes the reported studies 

indicates, 

• Once compositional equivalence has been established 

then nutritional equivalence  can be assumed in poultry, 

beef cattle, dairy cows, pigs, etc. 

• Further animal feeding studies are adding little to their 

nutritional assessment

Animal feeding studies



Recommendations on animal numbers to be used in 

feeding trials



GM crops with increased or modified nutritional 

characteristics

1. GM food with increased nutritional precursor (eg. Increased Beta 

carotene which is a precursor for Vitamin A)

2. Increase in the content of nutrients such as amino acids

3. Increased digestibility



Livestock feeding trial should verify the claims of the increased 

or changed nutritional properties of the GM crops

1. Bioavailability or conversion of nutrient precursors into nutrients (e.g. b-

carotene)

2. Digestibility/bioavailability of nutrients (e.g. amino acids, fatty acids, vitamins)

3. Efficiency of substances which may improve nutrient digestibility/availability 

(e.g. enzymes)



EFSA Recommendations
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Food for thought

• Is livestock feeding study relevant in plants that have been 

genetically modified through the insertion of one or more genes 

for Herbicide tolerance and insect resistance? 

• Is establishing compositional equivalence  sufficient?

• What is the appropriate groups for enhanced/changed nutritional 

traits? case-by-case decision is appropriate



Thank You


