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PILOT STUDY

1 dose
2 test substances
Limited endpoints

INTEGRATED STUDY

3 doses
3 test substances
Multiple endpoints

Gather initial information
on the potential effects and
possible toxicological
targets

Integrated Experimental
design aimed at testing
comprehensively major
toxicological endpoints:
carcinogenicity,
reproductive/developmental
toxicity,
subchronic and long-term
toxicity, neurotoxicity,
microbiome
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P

GROUP COMPOUND DOSE
I T T S

— Glyphosate 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)
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GGS Pilot Study First Results: Microbiom
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—log10(pvalues)
3

0.64 0.019 0.34 0.032
(0.011)

0.16 0.019
(0.17) '« (0.014)

0.39 0.028 0.57 0.017 0.016  0.029
(0.006) (0.012) (0.023)




GGS: PILOT STUDY
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The urine homocysteine levels in pups are associated with sex and glyphosate or Roundup exposure and are strongly correlated with Prevotella abundance in

gut microbiota. (A) Correlation network between exposure associated metabolic features and gut microbiota. Prevotella and its belonged Bacteroidetes

phylum to Prevotellaceae family all show strong negative correlation with the urine homocysteine. The links with FDR adjusted p value < 0.05 are colored with

red (positive correlation) and blue (negative correlation). (B,C) Boxplots showed that Prevotella abundances were lower in female pups than male pups.

Prevotella was reduced in exposed male pups. In contrast, the female pups have higher homocysteine than the male pups and the homocysteine levels were

significantly increased by exposure in male pups.
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» A statistically significant increase in the micronuclei frequency
was observed in male and female rats treated with GBHSs

Male MN PCE %o Female MN PCE %o
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GGS: RESULTS IN HUMANS
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Urinary glyphosate concentration in
pregnant women in relation to length of
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Comparative Evaluation of the Cytotoxicity of
Glyphosate-Based Herbicides and Glycine in L929
and Caco2 Cells
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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.
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Active ingredient
Isopropylamine salt of N-(phosphonomethyl)glycine; {Isopropylamine salt of glyphosate }

Composition

Active ingredient
Isopropylamine salt of N-{phosphonomethyl)glycine; {Isopropylamine salt of glyphosate}

Composition

Isopropylamine salt of 9 9 ) onic - Category
lyphosate {c}

The specific chemical identity is being withheld because it is trade secret information of Monsanto Company.

0.5

anger

PRO'

ADI EU
ADI EU 10X
NOAEL EU
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WHAT WE ARE STUDYING

Glyphosate is one of the most used chemicals in the history of mankind and
astonishingly its safety has never been comprehensively studied.

The Global Glyphosate Study is covering a fruly comprehensive group of
endpoints in what is being described as one of the largest ever studies on
a single chemical:

@ Carcinogenicity

@ Short-term and long-term toxicty
@ Prenatal developmental toxicity
@ Neurotoxicity

@ Multi-generational toxicity

@ Endocrine disruption

® Microbiome

We are studying both glyphosate alone and two different full formulations of
glyphosate-based herbicides as sold in the U.S. and the EU respeciively.
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Glyphosate and its formulations Roundup Bioflow
and RangerPro alter bacterial and fungal community

composition in the rat caecum microbiome

Females

Glyphosate alone
altered bacterial alfa
diversity

Alteration of both
bacterial and fungal
flora in the formulations

Compound E Control Glyphosate [~+— RangerPro E Roundup_Bioflow
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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
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