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I. Context 

Why testing the safety of a  
Roundup tolerant GMO? 

 
Why testing the safety of 

Roundup as a formulation? 



 ISAAA  2013.  

56.5%  

herbicide 

tolerant  

17% produce 

a modified 

insecticide. 

26.5% 

absorb and 

produce 

pesticides. 

(2-8 traits) 

       Agricultural GMOs used Worldwide 
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Agricultural GMOs are 
modified only to 
tolerate or produce 
pesticides 
 
 
 
Source: ISAA 2011 



2006 and 2007 estimates of EPA 

39% 

Herbicides 

18% 

Insecticides 

10% 

Fungicides 

33% 

Others 

   Pesticides used Worldwide  
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Endocrine disruption 
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Fe 
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Estrogens Richard et al., EHP, 2005 
Benachour et al., AECT, 2007 
Benachour & Séralini, CRT, 2009 
Gasnier et al., Toxicology, 2009 
Gasnier et al., JOMT, 2010, 2011 
Mesnage et al., JAT, Toxicology, 2012 
Clair et al., Tox. in Vitro, Curr. Microb, 2012 
Defarge et al., JTEH, 2012 
Cassault-Meyer et al., ETAP, 2014 

 

Our studies have demonstrated Roundup toxicity on human cells. 
Roundup residues are found 
in 80% of edible GMOs. 

I. Context 

  
Placental JEG3 Embryonic 293 

Toxicity on human cells 



 



We have tested the human cellular toxicity of 9 Roundup formulations,  

their adjuvants, and glyphosate 
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All formulations are more toxic than glyphosate  

whatever the cell type  
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Mesnage et al., 2013 



What is the agent of cytotoxicity? 

Ethoxylated adjuvants of glyphosate-based herbicides are active 

principles of human cell toxicity 
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- Adding adjuvants increased glyphosate mediated endocrine 

disruption (Richard et al. 2005 , Gasnier et al., 2009) 

- Adjuvants induced see urchin embryo death 
 (Marc et al. 2005) 

- Adjuvants are more toxic than Roundup in various models : Microtox bacterium,  

microalgae, protozoa, and crustaceans (Tsui et al. 2003), even rats (Adam et al., 1997) 

e- 

P450 aromatase 
FAD FMN 

Reductase 
F
e 

NADP(H)‏ NADP 
Androgens 

Estrogens 

Toxicity is due to adjuvants rather than to glyphosate itself! 
(Also according to a review of developpemental and reproductive outcomes from Williams et al., 2012) 

Effects of adjuvants corroborated by other studies 
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We have tested the toxicity of 9 pesticides 

(insecticides, fungicides, herbicides),  

comparing active principles and their 

formulations 
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Phosphonoglycine Glyphosate Roundup GT+ (450 g/L) 

Urea Isoproturon Matin EL (500 g/L) 

Synthetic auxin 
Fluroxypyr (ester 
1-methylheptyl) 

Starane 200 (200 g/L) 
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Carbamate Pirimicarb Pirimor G (50%) 
Neonicotinoid Imidacloprid Confidor (200g/l) 

Neonicotinoid Acetamiprid Polysect Ultra (5g/L) 

F
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s

 Triazole Tebuconazole Maronee (250 g/L) 

Triazole Epoxinazole Opus (125 g/L) 

Imidazole Prochloraz Eyetak (450 g/L) 

Mesnage et al., 2014 

Is it generalizable for pesticides? 
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~ 1056 times more toxic than 

its active principle 

Another widely used triazole fungicide on cereals 

Mesnage et al., 2014 
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Insecticide : Confidor (200 gL/ Imidacloprid) 
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Differential toxicities between active principles and their formulations appear to 

be a general property of pesticide toxicology 

8 formulations out of 9 were 2-1056 times more toxic than their active principles 

In fact, hidden toxic active 

principle  
(Mesnage et al., 2013) 

 High toxicity to larval bees  
(Zhu et al., 2014)  

Developmental toxicant in rats 
(Saillenfait, 2002) 

 associated with cardiac and 

central nervous system 

diseases in humans  
(Langman et al., 1984) 

 Developmental effects in 

rodents 
(McKee et al., 1990) 

 developmental toxicant in rodents 
(US EPA) 

Mesnage et al., 2014 
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What are the consequences of this non-scientific concept? 

Regulatory authorizations of pesticides are based  
on long-term tests carried with the active ingredient alone.  

This approach allows the Acceptable Daily Intake calculation 
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High 

dose 
Mid dose  

 LOAEL 

Lower dose 

NOAEL 

ADI 

Chronic study on mammals 

with the active ingredient 

This allows the Acceptable Daily Intake calculation 

This justify the presence of pesticide residues in the food/feed  



Over 120,000 views in Springer Open 
(http://www.springeropen.com/mostviewed/alltime, 06/2014) 

Important scientific insufficiencies in health risk 
assessment of 19 agricultural GMOs by 

industries and agencies 

I. Context 



Meta-analysis of statistical differences in rat feeding trials with 19 
GMOs. Parameters are classified per tissue according to Séralini et 
al. (2007). Statistical differences are reported according to the 
statistics of the authors. All these data revealed that the kidney is 
particularly reached, concentrating 42% of all parameters 
disrupted for males. 





NK 603 
90 days 









  

• The first most detailed life-long rodent (rat) 
feeding study investigating possible toxic effects 
rising from: 

• A Roundup-tolerant GM maize (NK603), 

 treated or not with Roundup (11, 22 and 33%), 

• A complete commercial formulation of a 
Roundup herbicide  

 (0.1 ppb; 400 ppm and 0.5% in water) 

II. Protocol 
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Dose R(A) Dose R(B) Dose R(C) 
0.1 ppb 400 ppm 0.5% 



 

 III. Results 



 
 

Males died mostly from pathologies in liver and kidneys  

 
 
 
 
 

Liver : congestions, 
macroscopic spots, necrotic foci 

Kidney: chronic progressive 
nephropathies more severe 
and earlier than in controls 

III. Results 

8884 GMO+R 

Control Treated 

Kidney biochemistry is disrupted in females in our study. 

(Analysis at month 15th) 



Kidney: Nephropathy, 

chronic progressive, 

marked 

Time (days) 
Séralini et al. (2012) FCT, 50: 4221 - 4231 
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Rats treated with Roundup  

had more tumors 

Roundup 
(0,1 ppb : environmental dose) 

Mammary fibradenoma 



Controls 
11% or A 
22% or B 
33% or C 

III. Results 
MALES FEMALES 



 
Females died mostly 

from mammary tumors 
 

93% tumors are in mammary glands 
 
 
 
 
 

…and pituitary dysfunctions 
 
 
 

III. Results 



These pathologies arise at very low levels of Roundup 

0.1 ppb  

MRL in tap water  
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in food 

1E-05 0,001 0,1 10 1000
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At the lowest dose of Roundup : 
 

Important and saturating effects  
Disturbance of the testosterone/estradiol ratio in females 

2.5 times more mammary tumors 
 
 

III. Results 

Testosterone (R(A))  

Treated 

Control 

Dose R(A) Dose R(B) Dose R(C) 

(Analysis at month 15th) 

0.1 ppb 400 ppm 0.5% 



 



• The first arrived in 24h 

• Published by FCT: 75% from plant biologists, 
some holding patents on GMO technology + 
R.Goodman, former employee of Monsanto 

• From agencies having allowed NK603 and 
Roundup 

• And insults: Arjo (2013), Parott (ILSI) and 
Christou (inventor of patents on GM crop 
technology owned by Monsanto) 

 

 

IV. Critics 



V. Answers to the critics 



Statistical significance for the number of tumors in GMO 11% females 









EFSA: conf sur la transparence 

• Nomination d’une connasse de l’ILSI 



and we had to send our raw data to FCT for 
a post-publication reviewing 

Meanwhile, Richard Goodman entered the 
editorial board of FCT for biotechnologies 

- Had written a letter to FCT: 

« The implications and the impacts of this uncontrolled study is having HUGE 

 impacts, in international trade, in consumer confidence in all aspects of food 

safety, and certainly in US state referendums on labelling. » 

- Asked for ‘an evaluation by an independant set of toxicologists’ 

- Mezzomo et al. withdrawn, directly published elsewhere 



 

 
• data were άƴƻǘ ƛƴŎƻǊǊŜŎǘέ, “there was no ƳƛǎŎƻƴŘǳŎǘέΣ and 

that “Unequivocally, the Editor-in-Chief found no evidence of 
fraud or intentional misrepresentation of the Řŀǘŀέ 

• Given the "small size sample” and “high incidence of tumors 
in the Sprague Dawley rats, normal variability cannot be 
excluded” 

• “To be very clear, it is the entire paper, with the claim that 
there is definitive link between GMO and cancer that is being 
retracted” 

• The word “cancer” never appears in our 2012 paper!!! 



 

 

 

 

 



 





Double standards Hilbeck et Meyer 

• citation 



And to « safety » agencies! 



 



The answer by german BfR in charge of the 
reassessment of glyphosate 

 



24th of June 2014 



 



 



Page criigen ou ESEU avec lien raw 
data 

• Raw data, something that agencies or industry 
never have never done 

 



 



 

 

 

 

 

In the feed of 

Control rats: 

18% NK603 

15% MON810 

310 ppb Glyphosate + AMPA 

 

 

 

 

 

 



  



  

GMO toxicity tests cannot be conclusive because the diets used are not 

monitored for contaminations by the tested substances 



In conclusion :  

 

 

 

 

 

 

Recommendations :  

 

1/ Transparency of, and access to, all the raw data  

 

2/ Building of new data by independent laboratories 

 

Regulators appear to ignore that agricultural GMOs have 

been modified to contain new pesticide residues, enabling 

them to escape their long-term toxicity testing 
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