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JAnimal testing of Whole GM food/feed
EFSA 90 days test guidance

Experience with 90 days testing
BT tomatoes toxicity testing
Seralini studies

"IGRACE project
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JNatural bulkiness of food
Does a rat eat tomatoes?

IPalatability of animal test diet?
[IEffects of animal diet on satiety?
'INeed to maintain nutritional balance in the animal test diet

CILimit of administration of the GM test material in the animal test diet in
order to prevent imbalance in nutrients (and natural toxins)

[1Matrix effects
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EFSA Guidance 2011: Only whole food/feed testing in case
of indications for unintended effects

Hypothesis driven

In case of relevant differences identified by molecular, compositional,
phenotypic/agronomic analyses, which need further characterization

In case of remaining uncertainties for the potential occurrence of unintended
effects

‘Stacks with interacting proteins

Commission New Implementing Regulation 2013:
Compulsary testing of all GMO single events and stacks from retransformation
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Adapted Test Protoc

IProtocol to be adapted from the OECD 90-day rodent toxicity study,

Guideline 408 (OECD, 1998) for chemicals
4 treatment groups (control + 3 dose levels: low, middle, high)
80 animals for both sexes
‘Highest dose should induce toxicity
Lower dose(s) should indicate No-Adverse- Effect —Level

IHighest dose with whole food

IDose-response with whole foods (higher dose — greater effect) is
seldomly achieved

1The use of only 2 dose levels (low + high) of the whole food and a
control diet recommended
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Toxicological Endpoints (

_IToxicological endpoints: food/feed intake,
growth, haematology, blood clinical biochemistry,
urinalysis, gross necropsy and histopathology.

Immune and hormonal parameters and on the
gut eco-system on a case-by-case basis.
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Choice and preparation of t

_ICommercial standard laboratory animal diets

Diets based on natural ingredients (maize starch, soy, soy ail,
casein, cellulose, legumes)

[1(Semi)- synthetic diets with well-characterized
iIngredients

IHuman-type of diets

"1Control diets (non-GM near-isogenic)
“INutritionally balanced diets (anti-nutrients,
toxins)

“lInfluence of processing
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Selection of Dose Levels

_IHigh dose representing the maximum
incorporation rate not causing nutritional
imbalances

"ILow dose above the expected intake level of
consumers
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"IFor welfare and scientific reasons the animals should be
housed as pairs and not singly

‘1Social isolation is stressful in rats:
locomotor hyperactivity,
increased variability in for instance bodyweight

IStatistical implications:
~Animals in the same cage can not receive different
treatments
Cages with two animals are the Experimental Units.

10
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Required Sample Si_
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IWhich effect size of scientific interest should be picked
up?

‘1Use “Standardized Effect Size” (SES):

Difference between treatment groups divided by the standard
deviation (SD) among the experimental units
Signal/Noise Ratio

1A priory decision on an acceptable Effect Size (1, 2)

_IPower analysis to estimate required sample size

11
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Effect size (signal) T

<+<— Total n

l

Fix any five of these variables to determine the sixth

AN

Inter-individual
variation (noise)

{

Signal/noise ratio = _|(Mean Treated) — (Mean Control)|
Noise (SD)




Number of Experimental Units gt*efsa
function of Standardized Effect it
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Standardised effect size (in SDs)

Experimental Unit = 1 animal/cage
Standardized Effect Size(Signal/Noise ratio)= Difference between
Treatment Groups divided by the Standard deviation (SD) among I%(perimental Units




Examples of Detectable Effect Sizes with: -
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significance leve

80% power 90
%
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Inclusion of Positive C: -
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and/or Refer |

JPositive control groups to demonstrate sensitivity of the test
model, i.e. the susceptibility to a specific toxic effect of a compound
with known toxicity.

'Reference controls groups (commercial non-GM material) provide
ranges of normal values of test parameters found under the conditions
of the experiment.

JIs not recommended to use reference control groups when
historical background data are available (RRR-principle).

15
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Interpretation of Results of Ani

10Observed differences in test parameters between
treated and control groups must be evaluated with
respect to:

Dose-related trends

Possible interrelationships between test parameters
Occurrence of effects in both genders
‘Reproducibility data (other studies?

Animal species specificity of effects (idiosyncracy)
Background range of variability:

16
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Safety Assessment of CRY

Safety Assessment of the Bacillus thuringiensis
Insecticidal Crystal Protein CRYIA(b)
Expressed in Transgenic Tomatoes

H. P. J. M. Noteborn!, M. E. Bienenmann-Ploum!,
J. H. J. van den Berg?, G. M. Alink?, L. Zolla3, A. Reynaerts?*
M. Pensa®, and H. A. Kuiper!

1Department of Risk Assessment and Toxicology, RIKILT-DLO,
P.O. Box 230, 6700 AE Wageningen, Netherlands
2Department of Toxicology, Agricultural University Wageningen,
6700 AE Wageningen, Netherlands

3Department of Environmental Sciences, University La Tuscia,
Viterbo, Italy ‘

4Plant Genetic Systems, Jozef Plateaustreet 22, Ghent, Belgium
SSME Ricerche SCPA, La Fagianeria, Piana di Monte Verna, Italy

EU co-sponsored FLAIR project no. AGRF-0039

ACS Symposium Series 605, p134-147, 1995, in Genetically fdodified Foods,
Editors Karl-Heinz Engel, Gary R. Takeoka, and Roy Teranishi
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NSECTICIDAL CRYSTAL PROTEIN (Cry1AbS)

* Source: Baclllus thuringiensis

* Activity: Resistance against larvae of lepldoptera

OMYCINE-PHOSPHO-TRANSFEREASE (Npt Il)
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ructure and Function of CR

)elta endotoxins are pore-forming toxins produced by Bacillus

Iringiensis species (MW of 27-140 kDa)
Activity against Lepidoptera, Diptera or Coleoptera insect species

‘'he endotoxin binds to the gut epithelium and causes cell lysis by the
mation of cation-selective channels

\ctivated region of the delta toxin is composed of 3 distinct structural

mains:
an N-terminal helical bundle domain (membrane insertion and pore formation)
a B-sheet central domain (receptor binding)
a C-terminal B-sandwich domain (channel formation)

e e e o m\
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Safety Testing of CRYIA(b)

Cry1A(b)
3inding to gut tissues in vivo/in vitro rat, mice, rhesus monkey and
mans
’roteolytic degradation in vivo/in vitro
3ioavailability/acute toxicity testing
8-Day toxicity study in female mice
1-Day toxicity study in male rabbits
1aemolytic activity/gut cell toxicity

Bt-Tomatoes
>ingle/multi-compositional analysis
)0-Day feeding trial in rats
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No in-vivo and in-vitro binding observed in tissue segments of
imals fed with the CRY protein or incubated with the CRY protein

>ositive control experiments in larvae of Manduca sexta
-xtensive degradation in-vitro (two-step proces)
-xtensive digestibility of the CRY protein upon G.I. tract passage

l0 adverse effects observed in short-term studies in mice and rabbits
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Diet:

CRYIA(b) protein administered in lyophilized tomato powder

10% (w/w) of lyophilized tomato powder in the animal test diet (
Dose limitation: potassium toxicity (range finding study)

Final CRYIA(b) concentration in the diet 600 ug/kg

Daily intake of tomato powder by rats equal to 200 g tomatoes/kg
bw

Equivalent to a human consumption of 13 kg Bt tomatoes per

day
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Tomatoes in Ra . eféa“

Toxicological endpoints tested:
-ood/water consumption, body weight, clinical
rameters, haematology, urinalysis, autopsy,
stopathology

Results
No significant or consistent differences observed in the
xicological and histopathological test parameters
tween test and control animals consuming Bt tomatoes
ring 91days

Dosing equivalent to a human consumption of 13 kg
. tomatoes per day
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ng term toxicity of a Roundup herbicide and a
oundup-tolerant genetically modified maize

lles-Eric Seralini, Emilie Clair, Robin Mesnage, Steeve
‘ess, Nicolas Defarge, Manuela Malatesta, Didier
2nnequin, Joel Spiroux de Vendémois

Food and Chemical Toxicology (2012), 50, 4221-4231
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NK603 maize (herbicide glyphosate tolerant) 11, 22 and
% In the diet, fed to Virgin albino Sprague-Dawley rats
ring 2 years, with or without herbicide treatment

Roundup alone treatment (0.1 ppb, 0.09% and 0.5%)
\NK603 maize cultivated with or without Roundup

10 males + 10 females per group; 18 Treatment Groups +
Control Groups
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Some of the Clain{

-arly death In females and males.

-emales developed large mammary tumors, the pituitary was the
cond most disabled organ.

n treated males, liver congestions and necrosis were 2.5-5.5 times
Jher.

>evere kidney nephropathies were also generally 1.3—2.3 greater.

lales presented 4 times more large palpable tumors than controls




mors in rats fed GMO treated or

undup, and effects of Roundup :

Non-regressive palpable tumors
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y limitations of the study

‘Use of a rat strain with a well-known spontaneous occurrence of

mammary tumours in female rats
‘Small number of animals in the various test groups (103+109)
18 treatment groups and 2 control groups

‘No dose dependency of observed tumor effects
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_ack of reference controls or data on natural variations of
st parameters, spontaneous tumour rates

_ack of data on the agronomic, compositional and
ienotypic characteristics of the test and control materials

Jse of unconventional statistical methods

_ack of power analysis prior to the start of the study.
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ralini Study Retracted and Republi
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Long term toxicity of a Roundup herbicide and a Roundup-tolerant
netically modified maize," by Gilles Eric Séralini et al. has been
racted by the Journal Food and Chemical Toxicology

epublished study: long-term toxicity of a Roundup herbicide and a Roundup-tolerant
1etically modified maize, in Environmental Sciences Europe 2014, 26:14
http://www.enveurope.com/content/26/1/14
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Plant Biotechnology Jounal 2013), pp. 14 doi: 10.111/pbi. 12091

Commentary
New EU legislation for risk assessment of GM food: no
scientific justification for mandatory animal feeding trials

Harry A. Kuiper'*, Esther J. Kok? and Howard V. Davies®

"Formerly RIKILT Wageningen UR, Wageningen, The Netherands
*RIKILT Wageningen UR, Wageningen, The Netherlands
$The James Hutton Institute, Invergowne, Dundee, Scotland, UK

Received 22 March 2013 Summary
revised 13 May 2013; This commentary focuses on the potential added value of and need for (sub)-chronic testing
accepted 18 May 2013, of whole genetically modified (GM) foods in rodents to assess their safety. Such routine testing

*Comespondence (fax +31 317 417717,

should not be required since, due to apparent weaknesses in the approach, it does not add to
email harry.kuipei@wur.nl)

current risk assessment of GM foods. Moreover, the demand for routine testing using animals is
. in conflict with the European Union (EU) Commission’s efforts to reduce animal experimentation.
Keywords: risk assessment, GM Regulating agencies in the EU are invited to respect the sound scientific principles applied to the
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>otential added value of (sub)-chronic testing of whole GM foods in
Jents is highly questionable

such experiments should only be performed where necessary (EFSA,
11)

"he demand for routine testing using animals is in conflict with the
ropean Union (EU) Commission’s efforts to reduce animal
perimentation.

Regulating agencies in the EU are invited to respect the sound
entific principles and not to interfere in the risk assessment
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Statement of EFSA

<planatory statement for the applicability of the
uidance of the EFSA Scientific Committee on
nducting repeated-dose 90-day oral toxicity study in
dents on whole food/feed for GMO risk assessment

EFSA Journal 2014;12(10):3871
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SA Statement

’rovides clarification on the applicability of the EFSA Scientific
mmittee Guidance (2011) in the framework of IR (EU) 503/2013

scenario 1: A specific hypothesis is available, preceding analysis has
ntified a specific hazard

scenario 2: No specific changes or possible risks were identified
-urther characterization of test materials and diets

>ossibility of testing only one dose level as an option in the case of
2nario 2.




corporation Rates of Test"

aterials

60% for rice (dehulled)
50% for maize

30% for soybean meal

25% for rapeseed meal
20% for fullfat soybean
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80 64
90

86

80 29
90

39

80 17
90

23

80 9
90

11

80 6
90
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10 Risk Assessment and Communication of Evidence (GRACE)

aluation and performance of animal feeding trials and
ernative in vitro studies for the assessment of GMO impacts on
man _health

‘Subchronic toxicity studies with GM Maize
(MON 810) and GM Potato events
Chronic toxicity studies (1year)
Alternative in vitro testing approaches for commercialized GM

food/feed
w.grace-fp7.eu
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nety-day oral toxicity studies on two genetically modified maize
DN810 varieties in Wistar Han RCC rats (EU 7th Framework

ogramme project GRACE)
gmar Zeljenkova et al. Arch Toxicol (2014) 88:2289-2314

VION810 maize varieties with different genetic backgrounds, their
ar-isogenic non-GM varieties and four additional conventional maize
rieties were tested (11 and 33% in the diet)

A maize varieties at a level of up to 33 % in the diet did not induce
verse effects in male and female Wistar Han RCC rats




G ¥

e efsam

European Food Safety Authority

\pplicants should define the appropriate scenario (scenario 1, 2) and
sign the 90-day study on whole food / feed accordingly

‘he test material should be representative of the product to which
mans and/or animals will be exposed

Qats should be used as the test species; social housing should be
lowed, with single housing requiring justification.

"he number of experimental units should be sufficiently large to allow
roper statistical analysis, with sufficient replication.
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—xperimental design and statistical analysis should
vays be pre-planned.

All the objectives of the study, the hypotheses to be
sted, the details of the design, the conduct and the data
alysis should be clearly documented (i.e. in a protocaol,
atistical analysis plan and study report).
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