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pollution and health

We discovered on baby 

genes:

• motor gas residues

• pesticides

• Industrial products

(dioxins, tobacco

additives, formulants, 

declared active 

principles…) 



XENOBIOTICS
as spams for life (endocrine and nervous disruptors) 

Lindane

insecticides

other
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products
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nanoparticles, 
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ENDs
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Roundup

effects

At lower doses

Endocrine disruption

e-

P450 aromatase
FADFMN

Reductase
Fe

NADP(H) NADP

Androgens

Estrogens

Cytotoxicity on human cells

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 2012

Clair et al., Tox. in Vitro, 2012

Mesnage et al., Toxicology 20136 more than 40 papers.

Glyphosate

Adjuvants

Roundup in 80% of agricultural GMOs: 

combined effects of formulants and glyphosate
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Roundup is up to 100,000 times more toxic than 

glyphosate alone according to time of exposure –
on more than 10 fresh cells and cell lines

If it is not glyphosate alone, what is the compound 

responsible for toxicity?

Benachour 

et al., 2007



Glyphosate is never used alone

• Monsanto declared it as the 

active ingredient ??? of 

Roundup : NO –

• It is the declared active 

ingredient

• We have discovered the 

toxicity of hidden compounds 

in its formulations (1,000 

times more toxic than G 

alone)
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EFSA and BfR could work 

on non-declared active substances?
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Analysis of the chemical composition of formulants

Ethoxylated alkylamin

Ethoxylated alkylamin

Ethoxylated etheralkylamin

Non-ethoxylated adjuvant

Different formulants are present in different formulations

Analysis by mass spectrometry MALDI-TOF MS/MS of 9 glyphosate-

based herbicide formulations and their constituents



Figure 2. Various heavy metals in formulations of 
pesticides at their recommended dilutions



2x Glyphosate

Genistein

(phytoestrogen)

POEA

Nonylphenol

Inhibits formation 

in plants

Estrogen

Roundup is an 

endocrine disruptor

Bisphenol A

Other endocrine disruptors

Glyphosate-based herbicides

(main herbicides of the world)

+
Tyrosine

glyphosate and Roundup 

formulants









All ingredients apart the declared active principle, even toxic 

ones, 

are kept secret and are considered as inerts: this is wrong
We studied more than ten formulations on human and rat cells

Glyphosate

Adjuvants

N-Nitrosoglyphosate

1,4-dioxane 

Alkylamine polyethoxylated

5-Chloro-2-methyl 3(2H)-iso-thiazolone

3-Iodo-2-propynyl

butyl carbamate

Methyl p-hydroxybenzoate

Carcinogenic

Thyroid damages

Genetic Damages

Cytotoxicity, possible genotoxicity

Some « inerts » in glyphosate-based 

herbicides:
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“Active principle” does not mean that it is the most toxic in 

the mixture for non-target species

ARSENIC +

PETROLEUM 

BURNED

RESIDUES

+ 

FORMALDEHYDE 

+ BPA…



Is is true for other pesticides?

We have tested the toxicity of 9 pesticides (insecticides, fongicides, herbicides), 

in comparison to their declared active principle
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Pesticide class Active Principle Formulation

H
e
rb

ic
id

e
s

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)

In
s
e
c
ti
c
id

e
s

Carbamate Pirimicarb Pirimor G (50%)

Neonicotinoid Imidacloprid Confidor (200g/l)

Neonicotinoid Acetamiprid Polysect Ultra (5g/L)

F
u
n
g

ic
id

e
s

Triazole Tebuconazole Maronee (250 g/L)

Triazole Epoxinazole Opus (125 g/L)

Imidazole Prochloraz Eyetak (450 g/L)
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Fongicide : Maronee (250 g/L Tebuconazole)
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Active principle: dotted line

Formulation : red line

~ 1056 times more toxic than 

its active principle

One of the most used triazole 

fungicides, applied on field crops, fruit 

trees, vegetables, and grass areas 

Overall, fungicides were the most

toxic from doses 300-600 times

lower than agricultural dilutions,

with very similar profiles in all cell

types.
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Herbicide: Starane (200g/L Fluoxypyr)
Active principle: dotted line

Formulation : solid line
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A lot more toxic than its 

declared active principle

Used as an alternative to known 

toxic pesticides on non-crop 

areas but also for agricultural use 

on wheat, barley, corn, and oat. 



Insecticide : Confidor (200 gL/ Imidacloprid)
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Active principle: dotted line

Formulation : solid line

A lot more toxic than its 

declared active principle

The major neonicotinoid, 

the bestselling insecticides 

worldwide 
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Differential toxicities between the supposed active principles and their 

formulations appear to be a general property of pesticide toxicology. 

8 formulations out of 9 were up to 1000 times more 

toxic than their supposed active principles

Known 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)







Formulants are the real ACTIVE 

INGREDIENTS

2 MISTAKES POSSIBLE :

DECLARATION OF WRONG ACTIVE 

INGREDIENT (1)

DECLARATION OF REAL ACTIVE 

INGREDIENTS AS INERTS AND 

CONFIDENTIAL (2)



• 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

0.1 ppb 

MRL in tap water 
0.3 ppm

ADI

22 ppm

Residues 

in food

1E-05 0,001 0,1 10 1000

1%

Occupational 

exposure

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







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



Females died mostly
from mammary tumors

93% tumors are in mammary glands

…and pituitary dysfunctions

III. Results



Temps (jours)
Séralini et al. (2012) FCT, 50: 4221 - 4231

Témoins

T
u
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(n
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)
Rats have more tumors

when they drink water with

0.1 ppb of Roundup

Roundup
(0,1 ppb : dose environnementale)

Mammary fibradenoma
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Contaminants on 5 continents in industrial food
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Témoins

Roundup
(0,1 ppb)

Témoins
0

13

62

71

38

Incidence des

tumeurs

mammaires (%)

Des tumeurs spontanées à long terme ?

Spontaneous tumors in the long term ?

34Sprague Dawley



Témoins

Roundup
(0,1 ppb)

Témoins
0

13

62

71

38

Incidence des

tumeurs

mammaires (%)

Relevance

• WRONG HISTORICAL DATA

35Sprague Dawley



These results heavily question regulatory thresholds

Acceptable Daily Intakes (ADIs) are calculated from chronic rat tests with

the declared active principle of pesticides alone. This neglects toxicities

of formulants which are wrongly considered as inert!

ADIs and other deduced regulatory values are 

underestimated (x1,000) by neglecting the effects

of formulants 

1001010.1

NOAEL
LOAEL

HOAEL

ADI

1000 10 000

In vivo test with 

glyphosate alone





TODAY, CONCLUSION
• Confidential formulations for scientists = 

confusion between active principle and inerts

• Confidential raw data for blood analyses after 

long term pesticide treatments with the 

declared active principle alone, in regulatory 

tests

• This is flawed science with inconclusive results

• We need full transparency for the scientific 

community

• ADIs should be divided by 1,000


