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Summary on the Toxicity of Glyphosate 

 

Cancer/Carcinogenicity 

IARC: The International Agency for Research on Cancer (IARC) of the World Health Organisation 

(WHO), classified glyphosate as a “probable human carcinogen”, following a thorough analysis 

performed by 17 independent and world’s leading experts from 11 countries using only publicly 

available studies1. This conclusion was reached based on “limited evidence of carcinogenicity in 

humans” and “sufficient evidence” in experimental animals. For humans, IARC took into account 

evidence from human cancer studies from 3 different countries where 2592 people (workers), in total, 

had developed Non-Hodgkin lymphoma (NHL; a rare case of cancer) following exposure to glyphosate-

based herbicides and from a combined analysis (meta-analysis) of all NHL studies available. The 

conclusion on experimental animals was based on two experiments where mice had developed 

malignant tumours as a result of exposure to glyphosate alone, one revealing a rare case of cancer 

(kidney), which is extremely important in assessing human risk. Furthermore, the experts took into 

consideration the strong evidence of genotoxicity (DNA damage) and oxidative stress (tissue/cell 

damage) in humans and laboratory animals following exposure to glyphosate-pesticides and its 

metabolites. 

EFSA peer review and Revised Assessment Report (RAR)i – BfR (German Health Authority) acting as 

a Rapporteur Member State for the European Commission: In fact, BfR having access to undisclosed 

industry studies found not two but five experimental studies were mice fed with glyphosate had 

developed malignant tumours. But it decided to dismiss the findings as non-significant. Ironically, it 

then dismissed the mechanistic data on genotoxicity and cell toxicity as non-relevant, because 

apparently, there were no evidence of carcinogenicity in experimental animals. Furthermore, all 

results on genotoxicity, cell toxicity or any toxicity in fact due to exposure to glyphosate products were 

all considered non-relevant because according to the EU rules risk assessment is done only on the 

active ingredient, despite the fact that people are exposed to the whole products. EFSA in its peer 

review approved the work of BfR. The analysis of the carcinogenicity potential of glyphosate by the 

European Authorities has received criticism by the scientific community2,3,4,5.     

Endocrine disruption: Glyphosate alone and glyphosate-based products alter the hormone 

metabolism in different mammalian cell lines6,7and have been reported to reduce the conversion of 

androgens to oestrogens (resulting in production of more male than female hormones), with 

formulations causing a stronger effect8,9. In experimental studies with mice, glyphosate-based 

products also alter the reproductive hormone metabolism and reduce fertility10,11,12. Despite the fact 

that endocrine disruption can cause serious health effects, very few studies have examined the 

                                                           
i Before the authorisation of an active substance, the applicant (pesticide industry) submits a dossier with all 
data requirements (chemical properties, toxicity, environmental fate etc.) to a Member State which acts as a 
Rapporteur (RMS) for the European Commission. RMS then evaluates the dossier and produces first the Draft 
Assessment Report (DAR) or the Revised Assessment Report (RAR) in case of re-authorisation.   
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capacity of glyphosate to alter the hormonal system4. Actually, EFSA has requested industry to 

evaluate the endocrine disruption potential of glyphosate and will publish its opinion in August 2017.   

Toxicity of glyphosate on reproduction and development: In the RARi, there are already several 

incidences of developmental effects of glyphosate in mammals and in many cases below the 

recommended regulatory limits13. Experimental animals exposed to glyphosate have given birth to 

foetuses with increased heart malformations and abnormalities, absent kidneys, distorted ribs, lungs 

and skeleton, as well as embryonic deaths. These data were dismissed for unclear reasons that cannot 

be verified since the studies are not published. However, independent published scientific studies 

show that pups exposed to glyphosate-based products developed abnormal reproductive organs and 

had altered hormone levels and mating behaviour14,15.  In a Danish farm, 38 live-borne one-day-old 

piglets had extraordinarily high percentages of abnormalities including serious cranial and skeletal 

malformations. By switching to non-GM and glyphosate-free feed the farmer instantly observed 

positive changes in the health of the sow herdii. 

Nervous system toxicity: Glyphosate and Glyphosate-based products affect the growth and 

development of nerve cells16. Glyphosate has been reported to disrupt the function of brain nerve 

signalling, brain cell organelles (mitochondria) and cause neuronal cell death all hallmarks of Parkinson 

disease17,18,19. Exposure to glyphosate products has been associated to ADD/ADHD, Parkinson disease 

and autism20,21,22.       

Plant Toxicity and effects on biodiversity: Glyphosate being a wide-spectrum herbicide, kills all plants 

and even large trees. No other herbicide is so non-selective. Significant reductions in plant biomass, 

flower and wild plants have been observed in green areas close to fields treated with glyphosate 

products23. This reduction in plant species causes in turn a reduction in terrestrial species that feed on 

them, including natural insect predators, amphibians, pollinators and birds, resulting in significant 

ecological impact and biodiversity loss24,25,26. 

Ecotoxicity: The ecotoxicity of glyphosate to aquatic and terrestrial organisms is already recognised in 

RAR and EFSA peer-review, reporting glyphosate toxicity with long-lasting effects. By using prediction 

models to estimate the environmental exposure and considering that mitigation measures are applied 

by the farmers, the European Authorities conclude that the risk for non-target organisms is low. But, 

studies have confirmed that these models often underestimate real environmental exposures, 

indicating that non-target organisms are at a much higher risk27. Nevertheless, glyphosate causes a 

wide range of adverse effects in non-target organisms. 

Aquatic ecotoxicity: Glyphosate and glyphosate-based herbicides are toxic to microorganisms, and 

alter plankton and algae communities28. Adverse effects following exposure have been reported in 

insects29, crustaceans30, molluscs, amphibians31 and fish32 and effects include reproductive and 

developmental abnormalities, DNA damage, immune effects, oxidative stress, decreased capacity to 

cope with stress, altered feeding and mating behaviour that can threaten their survival. Glyphosate 

products are usually more toxic to fish than glyphosate alone33. 

Terrestrial ecotoxicity: Glyphosate has adverse effects on some earthworms and arthropods; and a 

number of beneficial insects useful in biological control, particularly predatory mites, carabid beetles 

and ladybugs23,34. It can also adversely affect other insects that play an important part in ecological 

                                                           
ii Full story: http://www.gmwatch.org/index.php/articles/gm-reports/13882 

http://www.gmwatch.org/index.php/articles/gm-reports/13882
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balance such as wood louse and field spiders24. Glyphosate use may result in significant population 

losses of a number of terrestrial species, including birds through habitat and food supply destruction33.  

Anti-bacterial properties and toxicity implications: The anti-microbial activity of glyphosate is known 

since it was first licensed in 1970s35. It is also toxic to certain soil bacteria of the Bacillus and 

Pseudomonas families that have a key role in suppressing specific pathogenic fungi, as well as in 

making the soil minerals available to plants. Thus, glyphosate alters the microbial community of the 

soils, which has a direct impact on the health of the crops. Glyphosate also seems to bind to the soil 

minerals (Manganese, Iron, Copper and Zinc) and blocks their bioavailability to the plants. In fact, 

glyphosate has been characterised to “significantly increase the severity of various plants diseases, 

impair plant defence to pathogens and diseases, and immobilize soil and plant nutrients rendering 

them unavailable for plant use”. Due to these effects and weed resistance farmers are obliged to use 

fungicides and additional herbicides on their crops36,37.      

Due to its antibacterial properties glyphosate has been reported to affect the gut microbiota of 

animals, killing the beneficial bacteria and leaving the pathogenic ones behind37. This has been linked 

to adverse effects in farm animals, which feed on glyphosate-treated soya and corn feed. Some studies 

suggest that this particular glyphosate action which affects the gut bacteria may have serious 

implications to humans 38.    

Contact:  

Dr. Angeliki Lyssimachou, Environmental toxicologist  

PAN Europe, angeliki@pan-europe.info ; +32 2 318 62 55 
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