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GGS: PHASES

PILOT STUDY

1 dose 

2 test substances

Limited endpoints

Gather initial information 

on the potential effects and 

possible toxicological

targets

INTEGRATED STUDY

3 doses

3 test substances

Multiple endpoints

Integrated Experimental 

design aimed at testing

comprehensively major 

toxicological endpoints: 

carcinogenicity, 

reproductive/developmental 

toxicity, 

subchronic and long-term 

toxicity, neurotoxicity, 

microbiome



GGS
PILOT STUDY
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GGS: PILOT STUDY

GROUP COMPOUND DOSE

I Drinking water Control

II Glyphosate US cRfD (1.75 mg/kg bw/day)

III Roundup US cRfD (1.75 mg/kg bw/day)

➢ Animals: Sprague-Dawley rats from CMCRC colony

➢ Route of Administration: ad libitum in drinking water

➢ Test Substances: Glyphosate and its formulation Roundup Bioflow

(MON 52276)

➢ Dose: U.S. chronic Reference Dose (cRfD)

➢ Treatment: 2 WOS (6, 13-week prenatal)
6
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GGS: PILOT STUDY
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GGS Pilot Study First Results: Microbiome
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GGS: PILOT STUDY
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➢ A statistically significant increase in the micronuclei frequency

was observed in male and female rats treated with GBHs

GGS: PILOT STUDY
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GGS: PILOT STUDY
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GGS PILOT STUDY  RESULTS 
CONFIRMED IN HUMANS
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GGS:  RESULTS IN HUMANS
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MTT (proliferation) assay and Trypan Blue

(viability) assay: effects of pure glyphosate,

Roundup Bioflow, and glycine at the dose

range 0–175 mg kg−1 (human equivalent) on

cell proliferation of L929 fibroblasts (A),

Caco2 cells (B), and on cell viability of L929

fibroblasts (C) and Caco2 cells (D). Data are

expressed as mean value (± st. dev.) (%

compared to control).

Pairwise comparison based on Anova

(Dunnett test). ns, not significant: *P < 0.05;

**P < 0.01; ***P < 0.001.

GGS: Mechanistic Studies
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INTEGRATED STUDY
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GGS: INTEGRATED STUDY

Glyphosate dose 
(mg/kg bw/day )

0.5 ADI EU

5 ADI EU 10X

50 NOAEL EU

9 TREATED 

+

1 CONTROL

GROUP
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Dams (GD6) 

Long- term & Carcinogenesis

Sub-chronic toxiciy

Reproductive developmental toxicicty

Generation 1

Generation 2

Reproductive developmental
toxicity

Immunotoxicity

Neurobehavioural-
neurotoxicity

Matching, 

delivery, 

weaning
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Breeders

Sub-chronic toxicity
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Glyphosate alone 

altered bacterial alfa 

diversity

Alteration of both 

bacterial and fungal 

flora in the formulations

GGS: INTEGRATED STUDY
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➢ Doses considered “safe” in the EU (ADI) caused statistically
significant effects on different endpoints

➢ First endocrine disrupting effects observed in the pilot study have
been confirmed in human cohorts

➢ GBHs induced dose-dependent alterations of the microbiome

➢ Liver and kidney are target organs of GBHs

➢ Carginogenicity study results will be presented in late October 2023

➢ Urgent need for support to finalize the Integrated Study

GGS: INTEGRATED STUDY
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Thank you


