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Glyphosate-based herbicides are the most heavily applied 

herbicide in the world and usage continues to rise 

Human exposures to glyphosate are rising 



1/ Testing chronic effects of commercial formulations 

2/ incorporate testing principles from endocrinology  (hormone 

dosages) 

3/ Examination of the full lifespan, including a prenatal period 

4/ Test the effects of pesticides on the gut microbiome 

5/ Real-life exposures to chemical mixtures 

6/ Human biomonitoring of pesticide exposures 

 

New scientific concepts to improve the regulatory 

assessment of pesticide toxicity 



Tested alone to calculate acceptable daily intake  
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Not included in glyphosate acceptable 

daily intake calculation 

Glyphosate 

 Co-formulants 

COMMERCIAL FORMULATION 

Glyphosate health risk assessment 

The company asking for the pesticide commercialization is free to 

choose the molecule that they want to declare as an active principle.  

1/ Chronic effects of commercial formulations 

have to be tested  



Formulations 

Glyphosate 

X 1000 

X 1 
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If the toxic agent is not glyphosate, then what is it? 

Are you sure co-formulants of pesticides are safe and do not 

need to be tested?  

Glyphosate formulations are up to 

1000 times more toxic than 

glyphosate alone 





Mesnage et al., (2019) Food and Chemical Toxicology 128: 137-1445 



2/ Some pesticides are suspected endocrine disruptors. 

Studies should incorporate testing principles  

from endocrinology  (hormone dosages) 

3/ Future studies should use designs that examine the full 

lifespan of the animal, including a prenatal period 

Improving current animal testing strategies 

3/ New studies should be performed to test the effects of 

pesticides on the gut microbiome 



Glyphosate effects on the gut microbiome? 



Glyphosate 
(0.5, 50 and 175 mg/kg bw/day) 

MON52276 
(0.5, 50 and 175 mg/kg bw/day) 

 

Tap water 

X12 per group 

General toxicity  
Liver and kidney histopathology 

Biochemistry 

Serum metabolomics 

 

Gut microbiome 
Caecum metabolomics 

Caecum metagenomics 

 

Liver molecular profiles 
Transcriptomics  

Methylation profiles 

 

90 days 

Glyphosate effects on the gut microbiome? 



https://glyphosatestudy.org 



5/ Real-life exposures to chemical mixtures 

Example: Caecal and blood multiomics reveals metabolic biomarkers 

in rats following subchronic exposure  to a pesticide mixture typically 

found in EU foodstuff at their permitted acceptable daily intake 

 



6/ Human biomonitoring of exposures to pesticides 

• Since the ability of chemicals to cause complex diseases in human populations is 

not fully predictable with the current battery of regulatory toxicity tests, health 

effects are often detected in epidemiological studies several decades after the 

products are released on the market. 

 

• The impregnation by most pollutants, and their effects at environmental levels, 

remains uncharacterised  

 

• In the US (https://www.cdc.gov/exposurereport/): 17 sulfonylureas, atrazine, 2,4-

dichlorophenoxyacetic acid, as well as pyrethroid, organophosphorus insecticide, 

and carbamate metabolites.  

 

• In Europe (project HBM4EU): pyrethroids, chlorpyrifos, dimethoate, glyphosate 

and fipronil considered as priorities for future biomonitoring 

 

 



KEY RESEARCH QUESTIONS 

•How have prenatal herbicide exposure levels changed over 

time? 

 

•Are herbicides contributing to heritable, epigenetic changes 

in newborns across the Midwest? 

 

•How can we determine which herbicides pose the greatest 

risks, and which are low-risk? 



Evaluating the effects of pesticide exposure through analysis of the gut 

microbiome in twins discordant for organic food consumption. 

Exposure to 571 pesticides in 65 twin pairs that are discordant for an organic diet.  

Gut microbiome of these twin pairs will be studied by shotgun metagenomics to 

allow correlations to be made between an organic diet, pesticide body burden, gut 

microbiome status, and health/disease indicators.  

https://twinsuk.ac.uk 



 

 

 

Can surfactants be found in human foodstuffs? In human urine? 
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Chemicals used as co-formulants can be among the most 

toxic pollutants in the environment 

Glyphosate 

 Co-formulants 

COMMERCIAL FORMULATION 



Taking into account toxic effects of glyphosate 

Is there data showing health risks for human populations at 

environmental levels? In agricultural workers? 

 

What are uncertainties?  

 

Risk management: Should we ban glyphosate? what about 

substitutions? 



Thank you for your attention! 
 
Questions? 
 
Contact: robin.mesnage@kcl.ac.uk 
 
Website: www.robinmesnage.com 
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