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B.6. TOXICOLOGY AND METABOLISM DATA

B.6.1. ABSORPTION, DISTRIBUTION, METABOLISM AND EXCRETION IN MAMMALS

Refer to separate RAR B.6.1-B.6.2.

B.6.2. ACUTE TOXICITY

Refer to separate RAR B.6.1-B.6.2.

B.6.3. SHORT-TERM TOXICITY

Refer to separate RAR B.6.3.

B.6.4. GENOTOXICITY

Refer to separate RAR B.6.4.

B.6.5. LONG-TERM TOXICITY AND CARCINOGENESIS

Refer to separate RAR B.6.5.

B.6.6. REPRODUCTIVE TOXICITY

Refer to separate RAR B.6.6.

B.6.7. NEUROTOXICITY

B.6.7.1. Neurotoxicity studies in rodents

B.6.7.1.1. Acute neurotoxicity

Data point: CA5.7.1/001

Report author I

Report year 1996

Report title Glyphosate acid: Acute neurotoxicity study in rats
Report No I /P/4866

Document No Not reported

Guidelines followed in study

No guideline stated in the report but in general compliance with OECD 424
(1997)

Deviations from current test

No deviations were noted.

guideline
Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability:

Conclusion GRG: Valid, Category 2a
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Conclusion AGG: The study was conducted in accordance with OECD 424
and is considered to be acceptable.

Full summary

Groups of 10 male and female Alpk:APfSD rats per were administered single oral doses of 0, 500, 1000 or 2000
mg/kg bw glyphosate acid. All animals were observed daily for any changes in clinical condition for two weeks
post administration. Detailed clinical observations including quantitative assessments of foot landing splay,
sensory perception and muscle weakness were performed at weekly intervals. Locomotor activity was also
monitored at weekly intervals. At scheduled termination 5 rats/sex/group were subjected to full post mortem
examination. Selected nervous system tissues were examined microscopically.

Clinical signs of toxicity (including decreased activity, subdued behaviour, hunched posture, sides pinched in,
tip-toe gait and/or hypothermia) occurred during Day 1 but were limited to 3 females at approximately 6 hours
post treatment, in the highest dose group (2000 mg/kg bw/day). One of these females was subsequently found
dead on Day 2. These clinical signs were considered to reflect general toxicity associated with the administration
of high dose levels of glyphosate acid.

Slight reductions in food consumption, without any associated effects on body weight, were also observed
during Week 1 for both sexes in the highest dose group.

Quantitative assessment of neurotoxic parameters and histopathological evaluation of the central and peripheral
nervous system confirmed no neurotoxic potential for glyphosate.

In conclusion, there was no evidence of specific neurotoxicity up to the highest dose tested (2000 mg/kg bw).
Therefore, the no observed effect level (NOAEL) for neurotoxicity, following single oral administration of

glyphosate acid, was 2000 mg/kg bw. The NOAEL for systemic toxicity was concluded to be 1000 mg/kg
bwi/day.

MATERIALS AND METHODS

A MATERIALS

1. Test material:
Identification: Glyphosate acid
Description: White solid
Lot/Batch #: P24 (g reference number: Y04707/034)
Purity: 95.6 % wiw
Stability of test compound: The test substance was shown to be stable for the period of use.
2. Vehicle and/ -
" . Deionised water
or positive control:
3. Test animals:
Species: Rats
Strain: Alpk:APsSD (Wistar-derived)

Age: At least 28 days

Sex: Males and females

Weight at dosing: 8 171.4-175.09; @ 144.6 -148.7 g

Acclimation period: Approx. 2 weeks

Diet/Food: CT1 diet (Special Diets Services Limited, Stepfield, Witham, Essex,

UK), ad libitum, except 24 h prior dosing
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Water: Tap water, ad libitum
Housing: In groups of five, separated by sex, in multiple rats racks.
Environmental conditions: Temperature: 19 -23°C
Humidity: 40-70%
Air changes: 25 — 30/hour

12 hours light/dark cycle
B. STUDY DESIGN AND METHODS
In life dates: Not reported. The study was conducted during May and June 1995.

Animal assignment and treatment
In an acute neurotoxicity study groups of ten male and ten female Alpk:APfSD (Wistar derived) rats were
administered with a single oral dose of 0, 500, 1000 or 2000 mg/kg bw glyphosate acid by gavage.

Dosing Formulation Analysis

Verification of the achieved concentrations was done with samples of each preparation. Homogeneity was
determined with samples from the low to high dose levels. The chemical stability of glyphosate acid in water
was also determined for all dose formulations over a period of 10 days.

Clinical observations
Clinical observations were made prior to administration and daily thereafter. Any abnormalities together with the
observation of no abnormality detected were recorded.

Body weight
The body weight of each rat was recorded on Days -7 and -1, immediately before dosing (Day 1), approximately
6 hours after dosing (Day 1) and on Days 8 and 15.

Food consumption
Food consumption for each cage of rats was recorded throughout the study and calculated on a weekly basis.

Functional Observational Battery

Prior to the start of treatment (Week -1) and on Day 1 (at approximately 6 hours after dosing), 8 and 15, all
animals were observed for signs of functional/behavioural toxicity with quantitative assessment of landing foot
splay, sensory perception (tail-flick test) and muscle weakness (fore- and hindlimb grip strength). Detailed
clinical assessments and functional performance tests were performed together with an assessment of sensory
reactivity to different stimuli. Those included but were not limited to the following list of measures: assessment
of autonomic function (e.g. lachrymation, salivation, piloerection, exophthalmus, urination, defecation, pupillary
function, ptosis); description, incidence and severity of any convulsions, tremors, abnormal motor function,
abnormal behaviour; reactivity to stimuli; changes in level of arousal; sensorimotor responses; alterations in
respiration.

Locomotor activity was also assessed at these time points. Each observation period was divided into ten scans of
five minute duration. Treatment groups were counter balanced across test times and across devices and when the
trials were repeated each animal was returned to the same activity monitor at approximately the same time of
day. Motor activity was assessed in a separate room to minimise disturbances.

Sacrifice and pathology

At scheduled termination, 5 rats/sex/group designated for neuropathology were sacrificed. Brain weight, brain
length and brain width were determined. The following tissues were submitted: brain, spinal cord (cervical and
lumbar), Gasserian ganglion, dorsal root ganglia and spinal roots (cervical and lumbar), gastrocnemius muscle,
sciatic nerve, sural nerve and tibial nerve.

Submitted tissues were processed as follows: brain (seven levels including the cerebral cortex, the hippocampus,
the cerebellum, the pons and medulla), dorsal root ganglia and spinal roots from cervical and lumbar regions of
the cord after decalcification, and gastrocnemius muscle from rats receiving either 0 (control) or 2000 mg/kg bw
glyphosate acid were routinely processed, paraffin wax embedded and 5um thick sections were cut and then
stained with haematoxylin and eosin. Sections of brain and cord were in the transverse plane.

The Gasserian ganglion, sciatic nerve, spinal cord (cervical and lumbar portions), sural and tibial nerve from
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control and high dose group rats were processed and then embedded in Araldite. Semi-thin sections were cut and
then stained with toluidine blue. For bilateral tissues only the left was processed. All tissues were sectioned in
the transverse plane except the sciatic nerve which was sectioned in both the transverse and the longitudinal
plane.

Neuropathological examination was performed on control and highest dose group animals only. All sections
were examined by light microscopy.

Statistics

Analyses of variance and covariance were carried out using the GLM procedure in SAS (1989). Least-squares
means for each group were calculated using LSMEAN option in SAS PROC GLM. Unbiased estimates of
differences from control were provided by the difference between each treatment group least-squares mean and
the control group least-squared mean. Differences from control were tested statistically by comparing each
treatment group least-squares mean with the control group least-squares mean using a two-sided Student’s t-test,
based on the error mean square in the analysis.

The levels of probability chosen as significant different from control were p < 0.01** and p < 0.05* (Student’s t-
test, two-sided).

Il. RESULTS

A DOSING FORMULATION ANALYSIS

The achieved concentrations of glyphosate acid in water were within 3% of the nominal levels. The
homogeneity was considered acceptable, with a deviation from the overall mean values of approximately + 8 %.
The chemical stability was considered satisfactory.

B. MORTALITY AND CLINICAL OBSERVATIONS

Two females were found dead. The first female received glyphosate at 2000 mg/kg bw/day and was found dead
on day 2 of the study which showed treatment-related clinical signs including subdued behaviour, decreased
activity, hunched posture, sides pinched in, tip-toe gait and hypothermia on the day of treatment. The death of
this animal was attributed to glyphosate exposure. The second female received 500 mg/kg bw/day and showed
no clinical signs. As no deaths were observed at the intermediate dose level of 1000 mg/kg bw, the death of this
animal was considered not to be treatment related.

At 2000 mg/kg bw/day three surviving females showed clinical signs including subdued behaviour, decreased
activity, hunched posture and/or hypothermia on the day of treatment. Full recovery was apparent by day 2.

Distension of the abdomen was recorded for several males from all treated groups on the day of administration.
However, in the absence of any dose relationship, this was not considered to be treatment-related.

C. BODY WEIGHT

No treatment-related effects were observed.

D. FOOD CONSUMPTION

During Week 1, mean food consumption was lower in animals receiving 2000 mg/kg bw glyphosate acid

compared to controls, although the difference did attain statistical significance only in females (see Table
B.6.7.1.1-1). There was no evidence of treatment-related effects in animals receiving 500 or 1000 mg/kg bw.

Table B.6.7.1.1-1: Glyphosate acid: Acute neurotoxicity study in rats (gyll. 1996): Intergroup
comparison of food consumption (g/rat/day) during Week 1

Dose level of glyphosate (mg/kg bw)
0 (control) 500 1000 2000
Mean + SD Mean + SD Mean + SD Mean = SD
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Males

29.9+0.7 | 29.0+0.1 | 30.1+0.4 | 28.4+0.2
Females

224+1.0 | 22.2+0.2 | 22.8+0.3 | 20.6* +0.3

* Statistically significant difference from the control group mean at the 5 % level (Student’s t-test, two-sided)

E. FUNCTIONAL OBSERVATIONAL BATTERY

Examinations of the functional observational battery did not identify any conclusive treatment- and dose-related
effects.

Group mean landing foot splay for males receiving 2000 mg/kg bw was statistically significantly lower than that
of concurrent controls at approximately 6 hours after dosing on day 1. However, as pre-experimental values for
these animals were low, in comparison with control pre-experimental values, the apparent reduction in landing
foot splay for high dose group animals on day 1 was considered not to be attributable to administration of
glyphosate acid. Group mean landing foot splay for females receiving 500 mg/kg bw was slightly higher than
that of concurrent controls on day 15. However, in isolation, this finding was considered to be unrelated to
administration of glyphosate acid.

Table B.6.7.1.1-2 Glyphosate acid: Acute neurotoxicity study in rats (Jyl. 1996): Intergroup
comparison of landing foot splay (mm)

Dose level of glyphosate (mg/kg bw)
0 (control) 500 1000 2000
Mean + SD Mean + SD Mean + SD Mean + SD
Males
Day -7 50.1+7.3 477x7.1 51.6 6.2 38.9+5.6
Day 1 54976 50.0+7.8 56.8+7.8 45.6* £ 6.8
Day8 58.9+8.1 57.3+£10.6 58.5+12.1 54.9 + 3.6
Day 15 62.3+£7.6 64.6+6.9 67.9+13.2 59.3+7.3
Females
Day -7 424+7.1 46.6 +9.2 38.7+5.1 48.6 + 8.6
Day 1 47.8+8.1 484+7.3 475+7.8 51.7+8.4
Day8 51.2+£8.0 58.1+£9.9 54.7+12.0 56.9 + 8.9
Day 15 54.1+9.1 64.0* £ 9.8 58.6 £ 10.3 56.8 £ 6.7

* Statistically significant difference from the control group mean at the 5 % level (Student’s t-test, two-sided)

Group mean time to tail flick for males receiving 500 mg/kg bw was slightly higher than that of concurrent
controls on day 15. However, considering the lack of dose response this finding was considered to be unrelated
to administration of glyphosate acid.

Table B.6.7.1.1-3 Glyphosate acid: Acute neurotoxicity study in rats (Jyl. 1996): Intergroup
comparison of time to tail flick (s) in male rats

Dose level of glyphosate (mg/kg bw)

0 (control) 500 1000 2000

Mean = SD Mean + SD Mean = SD Mean + SD
Day -7 8.1+29 75+25 6.0+£2.2 7537
Day 1 6.3+x1.9 6.5+2.6 5224 7521
Day8 53+29 58+19 6.0+£2.2 6.1+x1.7
Day 15 76+3.1 10.9* £ 4.3 6719 6.6+2.2

* Statistically significant difference from the control group mean at the 5 % level (Student’s t-test, two-sided)

Group mean forelimb grip strength for males receiving 500 mg/kg bw was slightly higher than that of concurrent
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controls on day 15. However, in the absence of a dose-response relationship this finding was considered to be
unrelated to administration of glyphosate acid.

Table B.6.7.1.1-4 Glyphosate acid: Acute neurotoxicity study in rats (Qyl. 1996): Intergroup
comparison of forelimb grip strength (g) in male rats

Dose level of glyphosate (mg/kg bw)

0 (control) 500 1000 2000

Mean + SD Mean + SD Mean + SD Mean + SD
Day -7 520 + 69 538 + 68 520 + 89 488 £ 66
Day 1 733 +139 705 +117 723 +99 728 +122
Day8 775+ 153 798 +161 850 + 135 775+129
Day 15 858 + 175 1015* +193 915 + 147 823 + 93

* Statistically significant difference from the control group mean at the 5 % level (Student’s t-test, two-sided)

Mean overall motor activity values were slightly lower than those of concurrent controls for males and females
which received 2000 mg/kg bw on day 1. However, these differences did not attain statistical significance and
were considered too small to be of toxicological importance. Mean overall motor activity values were also
slightly lower than those of concurrent controls for males which received 2000 mg/kg bw on day 15. However,
in the absence of any treatment-related effects for these animals on day 8, this was considered to be incidental
and unrelated to administration of glyphosate acid.

Table B.6.7.1.1-5 Glyphosate acid: Acute neurotoxicity study in rats (. 1996): Intergroup
comparison of motor activity (Overall: minutes 1-50)

Dose level of glyphosate (mg/kg bw)

0 (control) 500 1000 2000

Mean + SD Mean + SD Mean + SD Mean + SD
Males
Day -7 208.0 £ 105.2 208.8 £ 92.5 216.7 £70.0 238.0 £ 62.1
Day 1 383.1£109.7 356.8 +173.5 387.6 £177.6 276.5 £ 124.4
Day 8 243.9 £ 83.9 307.9+128.4 268.8 £139.4 279.1£79.9
Day 15 393.6 £ 155.9 402.1 £103.1 323.1+£89.6 290.7* £136.1
Females
Day -7 291.0 £ 167.9 239.6 £ 127.8 287.4 £99.8 288.4 £134.0
Day 1 464.1 +179.9 396.3 + 165.0 360.3 +£ 115.8 312.3+213.9
Day 8 358.1 £122.6 382.0 +168.4 341.3+135.5 376.9+73.8
Day 15 323.0+£170.8 404.8 + 159.8 379.9 £ 155.7 394.0 £136.1

* Statistically significant difference from the control group mean at the 5 % level (Student’s t-test, two-sided)

F. PATHOLOGY

Necropsy

No macroscopic findings were detected.
Histopathology

No microscopic findings were considered to be treatment-related.

Assessment and conclusion by applicant:

The study is considered acceptable. There was no evidence of specific neurotoxicity up the highest single dose
of 2000 mg/kg bw. Based on the study results the NOEL for acute neurotoxicity, following single oral
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| administration of glyphosate acid, is 2000 mg/kg bw.

Assessment and conclusion by RMS:

The conclusion made by the applicant is agreed with. The NOAEL for acute neurotoxicity is >2000 mg/kg
bw/day. The NOAEL for systemic toxicity is 1000 mg/kg bw/day based on the clinical signs and mortality in
high dose females.

This conclusion is in line with the previous evaluation.

B.6.7.1.2. 90-day neurotoxicity — study 1

Data point: CA 5.7.1/002

Report author [ EEU

Report year 2006

Report title Ninety Day Repeated Dose Oral (Dietary) Neurotoxicity Study in the Rat
Report No 2060-0010

Document No NA

Guidelines followed in study OECD 424 (1997)

Deviations from current test|None

guideline

Previous evaluation No, not previously submitted
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability: Conclusion GRG: Valid, Category 1

Conclusion AGG: The study was conducted in accordance with OECD 424
and is considered to be acceptable.

Full summary

In a subchronic neurotoxicity study, groups of 10 male and 10 female Sprague-Dawley (Crl:CD® (SD) IGS BR)
rats were fed diets containing 0, 1000, 5000 or 20000 ppm glyphosate (equal to a mean achieved dosage of 0, 77,
395, or 1499 mg glyphosate/kg bw/day in males and 0, 78, 404, or 1555 mg glyphosate/kg bw/day in females for
90 consecutive days.

Clinical signs, functional observations, bodyweight development and food and water consumption were
monitored during the study. Ophthalmoscopic examination was also performed on control group and high dose
animals before the start of treatment and during the final week of treatment. Five animals per sex from each dose
group were subjected to whole body perfusion with glutaraldehyde: paraformaldehyde, followed by the
recording of brain weight. Histopathological examinations of neural tissue were performed on all perfused
animals from the high dose and control group animals.

Administration of glyphosate produced no unscheduled deaths and no clinically observable signs of systemic
toxicity or neurotoxicity. No treatment-related effects were detected in behavioural assessment, functional
performance tests, sensory reactivity, or ophthalmoscopy examinations. Food consumption was decreased in top
dose males during the first three weeks of exposure. No other adverse effect on dietary intake or food efficiency
or water consumption were detected. In high dose males reduced body weight (gain) >10% was observed. There
were no treatment-related changes in brain weight. No macroscopic changes or neuropathological changes
within a comprehensive histopathological evaluation were detected which could be attributed to administration
of glyphosate.

In conclusion, no evidence of a neurotoxic potential was obtained up to the highest dose of 20000 ppm.
Therefore, the no observed adverse effect level (NOAEL) for neurotoxic potential, following dietary
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administration of glyphosate for at least 90 days, was 20000 ppm (equal to 1499 and 1555 mg/kg bw/day for
males and females, respectively). The systemic NOAEL is concluded to be 5000 ppm (equal to 395 mg/kg
bw/day) based on the reduced body weight (gain) and food consumption in high dose males.

A: MATERIALS
1. Test material:

Identification:

Description:
Lot/Batch #:
Purity:
Stability of test compound:
2. Vehicle and/
or positive control:
3. Test animals:
Species:
Strain:
Source:
Age:
Sex:

Weight at dosing:
Acclimation period:
Diet/Food:

Water:

Housing:

Environmental conditions:

MATERIALS AND METHODS

Glyphosate technical

White crystalline solid
HO5HO016A

95.7 %

Confirmed for the study period
Plain diet

Rats
Sprague-Dawley Crl:CD® (SD) IGS BR

|
Approximately 5 - 7 weeks

male and female
& 115 - 153 g (mean); @ 118 — 151 g (mean)
Up to 7 days

Rodent PMI 5002 (certified) diet (BCM IPS Limited, London, UK) and
Rodent Rat and Mouse SQC Ground Diet No. 1 (Special Diets Services
Limited, Witham, Essex, UK), ad libitum

Tap water, ad libitum

Four per cage per sex in polypropylene grid-floor cages suspended over
trays lined with absorbent paper

Temperature: 19-23°C

Humidity: 40-70 %

Air changes:at least 15 / hour

Photoperiod: 12 hours light/dark cycle

B: STUDY DESIGN AND METHODS

In life dates: August 2005 to February 2006

Animal assignment and treatment

In a subchronic neurotoxicity study, groups of 10 male and 10 female Sprague-Dawley rats were fed diets
containing 0, 1000, 5000 or 20000 ppm glyphosate for 90 consecutive days (equivalent to mean achieved dose
levels of 0, 77, 395 or 1499 mg/kg bw/day for males, and 0, 78, 404 or 1555 mg/kg bw/day for females).

Dietary admixtures were prepared prior to treatment and then twice during the three month study period (i.e. at
approximately monthly intervals). The diet was stored at ambient conditions in labelled, double black plastic
bags in labelled, covered plastic bins when not in use.

Prior to the start of treatment, the suitability of the formulation procedure was confirmed by measurement of
achieved concentration and homogeneity at concentrations of 20000, 5000 and 500 ppm. Samples were taken of
each dietary admixture and were analysed for homogeneity, stability and concentration. The concentration of
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glyphosate technical in the dietary admixtures was determined by high performance liquid chromatography
(HPLC) using an external standard technique.

Mortality/Morbidity
All animals were observed twice daily, early and late during the working day, for morbidity and mortality.

Clinical observations
All animals were examined for overt signs of toxicity, ill-health or behavioural change once daily. All
observations were recorded.

Functional observational battery (FOB)

Prior to the start of treatment and during Weeks 3, 5, 9 and 13, all animals were observed for signs of
functional/behavioural toxicity. Functional performance tests were also performed together with an assessment
of sensory reactivity to different stimuli. Observations were carried out at a similar time on each occasion
wherever possible. Detailed individual clinical observations were performed for each animal using a purpose
built arena. The following parameters were observed: gait, posture, tremors, twitches, convulsions,
bizarre/abnormal/stereotypic ~ behaviour,  salivation, pilo-erection,  exophthalmia, lachrymation,
hyper/hypothermia, skin colour, respiration, palpebral closure, urination, defecation, transfer arousal, tail
elevation. Functional performance tests were also performed together with an assessment of sensory reactivity to
different stimuli. The examinations included quantitative assessments of muscle weakness (fore- and hind limb
grip strength).

Locomotor activity

Locomotor activity was monitored by an automated activity recording apparatus. All animals were tested at
weeks 3, 5, 9 and 13 (originally intended for week 2, 4, 8 and 12 in the protocol but this was not possible due to
scheduling with other studies). The evaluation period was thirty minutes for each animal (with the exceptions of
some females during Week 3, which were assessed for twenty-five minutes). The percentage of time each animal
was active and mobile was recorded for the overall period and also during the final 20 % of the period
(considered to be the asymptotic period).

Body weight
Individual bodyweights were recorded on Day 1 (prior the start of treatment) and at weekly intervals thereafter.
Bodyweights were also recorded prior to terminal Kill.

Food consumption and compound intake
Food consumption was recorded for each cage group at weekly intervals throughout the study. Food utilisation
was calculated retrospectively.

Water consumption
Water intake was observed daily, for each cage group, by visual inspection of the water bottles for any overt
intergroup differences.

Ophthalmoscopic examination

The eyes of all control and high dose animals were examined pre-treatment and before termination of treatment
(during Week 13). Examinations included observation of the anterior structures of the eye, pupillary and corneal
blink reflex and, following pupil dilation with a mydriatic, detailed examination of the internal structure of the
eye using a direct ophthalmoscope.

Sacrifice and pathology
On completion of the dosing period, all animals were Killed by intravenous overdose of sodium pentobarbitone.
Five males and five females from each dose group were then perfused with glutaraldehyde: paraformaldehyde.

Following perfusion, all animals (both perfused and non-perfused) were subjected to a gross external and
internal necropsy and any macroscopic abnormalities were recorded.

The brain from all perfused animals was weighed prior to immersion in buffered 10 % formalin.

Samples of the following tissues were removed from all perfused animals and were immersed in buffered 10 %
formalin for histopathology investigations:
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Brain: olfactory bulb, forebrain, centre of cerebrum (including hippocampus), midbrain, cerebellum, pons and
medulla oblongata

Dorsal root ganglia: (cervical and lumbar sections)

Dorsal and ventral root fibres: (longitudinal cervical and lumbar sections)

Eyes: (longitudinal sections)

Optic nerve: (longitudinal sections)

Sciatic nerve: proximal (longitudinal and transverse sections)

Tibial nerve: proximal (at the knee) and calf muscle branches - (longitudinal and transverse
sections)

Skeletal (calf) muscle: (transverse sections)

Spinal cord: (longitudinal and transverse cervical and lumbar sections)

All tissues from the perfused animals from the high dose and control groups were processed to paraffin wax,
sectioned, at a nominal thickness of 5 pm and stained with haematoxylin and eosin for subsequent microscopic
examination.

Statistics

Data were processed to give group mean values and standard deviations where appropriate. All data were
summarised in tabular form. Where appropriate, quantitative data were analysed by the Provantis™ Tables and
Statistics Module. For each variable, the most suitable transformation of the data was found, the use of possible
covariates checked and the homogeneity of means assessed using ANOVA or ANCOVA and Bartlett’s test. The
transformed data were analysed to find the lowest treatment level that showed a significant effect, using the
Williams Test for parametric data or the Shirley Test for non-parametric data. If no dose response was found, but
the data showed non-homogeneity of means, the data were analysed by a stepwise Dunnett (parametric) or Steel
(non-parametric) test to determine significant differences from the control group. Finally, if required, pair-wise
tests were performed using the Student t-test (parametric) or the Mann-Whitney U test (non-parametric).

Probability values (p) are presented as follows: p < 0.01 (**); p <0.05 (*); p > 0.05 (not significant).

Il. RESULTS
A DOSING FORMULATION ANALYSIS
The initial dietary admixtures were within 3 % of the nominal concentration and showed the test material to be
evenly dispersed with the diet matrix. Stability of the test material in the diet matrix at these concentrations,
under the conditions of use during the study, was also confirmed as part of these initial investigations. Achieved
concentrations following storage for six weeks were within 6% of initial concentrations.
Achieved concentrations of dietary admixtures used on the study were measured on three separate occasions and
were between 80-102% of nominal concentration. Homogeneity was also confirmed on these occasions. These

results confirmed the continuing accuracy of the formulation procedure.

These results indicate that the mean prepared dietary admixture concentrations were within acceptable limits for
the purpose of the study.

B. MORTALITY

There were no unscheduled deaths during the treatment period.

C.  CLINICAL OBSERVATIONS

There were no neurotoxicologically significant clinical observations detected during the study or at terminal kill.
Incidents of generalised fur loss, staining of the fur and scab formation detected throughout the control and
treatment groups, were considered unrelated to treatment. One female treated with 1000 ppm glyphosate

displayed a kink in the tail from Day 79 onwards. This was an isolated finding and considered unrelated to
treatment.
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D. FUNCTIONAL OBSERVATIONS
Functional observational battery (FOB)
No treatment-related effects were detected in the parameters investigated.

All inter and intra group differences in urination, defecation and transfer arousal scores were considered to be a
result of normal variation for rats of the strain and age used and were of no toxicological importance.

Sensory Reactivity Assessment
There were no treatment-related changes in the sensory reactivity parameters investigated.

All inter and intra group differences in sensory reactivity scores were considered to be a result of normal
variation for rats of the strain and age used and were of no neurotoxicological importance.

Grip Strength Measurements

There were no statistically significant differences detected for mean forelimb and mean hindlimb grip strength
test values for treated animals of either sex, in comparison to controls during the study period.

Motor activity
Motor activity assessments did not reveal any obvious signs of neurotoxicity.

Overall activity for females was increased at all treatment levels on Day 57 and Day 85 when compared to
control values (p < 0.01). No such effects were evident at the previous time-points for females (see Table
below), and in the absence of supporting data to suggest these increases were attributed to treatment, these
findings were most probably due to low control values and unrelated to treatment.

Statistically significant increases were also evident for the last 20 % activity for females treated with 1000 and
5000 ppm on Day 57, but this was not apparent at 20000 ppm. No such effects were evident on Day 85 and in
the absence of a convincing dose-related response, these findings were considered to have arisen incidentally and
were of no toxicological importance.

Effects for males were confined to statistically significant increases in overall activity evident for males treated
with 1000 ppm on Day 15 and Day 29 (p < 0.05) and males treated with 5000 ppm showed a statistically
significant reduction during Day 85 (p < 0.01). No effects were evident for males treated with 20000 ppm
throughout the treatment periods, and in the absence of a dose-related response, these intergroup differences
were considered to be of no toxicological significance.
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Table B.6.7.1.2-1: Ninety Day Repeated Dose Oral (Dietary) Neurotoxicity Study in the Rat (Jjjlj. 2006): Motor activity findings (mean + SD
[s])

Dietary concentration (ppm)
Males Females

Day Assessment 0 1000 5000 20000 0 1000 5000 20000

-1 Overall 566 2+174.0 570.2+115.8 542.8+126.7 609.3+207.5 484.8+268.7 492.2+189.7 567.0+128.2 675.0+233.8
activity
Overall mobile 2.40+£2.88 1.20+£0.92 2.80+1.4 2 30+1.83 1.70£1.77 1.60+1.43 1.30+£1.49 1.20£0.79
Last 20 % 14.60+15.63 12.20+12 20 16.30+15.81 14.40+16.05 25.00+39.69 10.30+10.49 7.9045.32 72.90+83.98
activity
Last 20 % 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.10+0.32
mobile

15 Overall 401 2+119.4 632.0*£106.93 543.6+136.6 465.8+243.2 479.0£167.7 444 .5+162.3 450.0+239.2 515.2+249.8
activity
Overall mobile 0.44+0.73 0.78+1.64 0.30+0.48 2.60+3.17 3.20+1.87 2.30+£2.21 3.50+4.53 5.60+7.62
Last 20 % 23.8+44.0 9.11+8.31 7.6+£10.1 13.20+30.56 55.30+62 58 24.30+35.46 27.10+42.84 82.30+84.54
activity
Last 20 % 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.20+0.42 0.10+0.32 0.10+0.32 1.20+1.87
mobile

29 Overall 431.8+105.3 594.6*+179.3 448.5+104.9 423 9+123.8 598.2+178.7 768.7£180.8 648.2£196.0 570.3+197.5
activity
Overall mobile 0.30+0.67 0.30+0.67 0.10+0.32 0.70+1.06 2.60+2.67 2.60+3.37 3.80+3.68 3.10+3.87
Last 20 % 8.50+7.04 43.60*+51.88 8.60+7.76 11.00+8.45 60.20+53 30 7090+63.84 43.60+51.00 75.20+67.80
activity
Last 20 % 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.30+0.67 0.20+0.42 0.20+0.63 0.30+0.48
mobile

57 Overall 496.8+131.5 640.4+195.2 433.24159.1 524.7+98.2 487.9+170.8 767.6**+102.2 794 9**+84.4 528.5**+234.5
activity
Overall mobile 0.20+0.42 0.90+1.91 0.30+0.67 0.60+1.07 3.10+4.58 2.30+3.59 4.80£3.05 2.20+£2.30
Last 20 % 100 1+293.7 36.50+36 30 24.20+35.99 910+10.28 42.90+49.87 97.80*+48.88 104 8*+41.58 71.40+66.67
activity
Last 20 % 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.30+0.48 0.80+1.23 0.10+0.32
mobile

85 Overall 650 9+119.2 508.2+270.0 344 4**+174.5 645 2+98.81 363.8£81.61 655.2**+156.8 637.4**+195.3 482.2**+161.7
activity
Overall mobile 0.00+0.00 0.30+0.95 0.10+0.32 030+0.67 1.50+2.12 0.50+0.97 1.20+1.93 0.90+1.37
Last 20 % 41.60+39.07 40.80+42.48 8.10+9.10 43.70+44.38 12.40+15.44 42.30450.47 81.50+46.39 40.60+53.87
activity
Last 20 % 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.10+0.32 0.00+0.00 0.40+0.97 0.10+0.32
mobile

* Statistically significant difference from control group mean at the 5 % level
** Statistically significant difference from control group mean at the 1 % level
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E. BODY WEIGHT

A slightly reduction in bodyweight gain was evident during the first two weeks of treatment for females treated
with 20000 ppm (p < 0.05) and for males treated with 20000 ppm during the first four weeks of treatment (p <
0.01 - p < 0.05). Although not statistically significant overall bodyweight gain was reduced by 15% in males.
Moreover, although no statistically significant effect on body weight occurred by day 91 there was a 12%
reduction in body weight in high dose males (463.7 g at 20000 ppm versus 525.5 g in the controls).

Males treated with 5000 ppm also showed occasional lower bodyweight gain up to Week 9. These changes also
showed a dose-related response.

No effects were noted for females treated with 5000 ppm or animals of either sex treated with 1000 ppm
throughout the treatment period.

Table B.6.7.1.2-2: Ninety Day Repeated Dose Oral (Dietary) Neurotoxicity Study in the Rat (Sl
2006): Group Mean Weekly Bodyweight Gains (mean + SD [g])

Dietary concentration (ppm)
Males Females

Day 0 1000 5000 20000 0 1000 5000 20000

1-8 63.3£6.8 | 60.8+10.0 | 60.7+6.5 | 46.1**+4.3| 37.4+8.2 | 36.9+5.4 | 41.6+5.7 | 30.5*+5.3
8-15 55.3#6.9 | 56.8+5.1 | 51.3+5.3 | 41.6**+7.5] 27.5+3.5 | 25.0+6.0 | 25.3+8.5 | 20.6*+3.7
15-22 49.5+13.5| 49.2+7.3 | 45.149.7 | 39.4*+75| 21.1+6.5 | 18.844.8 | 17.9+7.7 | 18.3+5.8
22-29 43.8410.1 | 45.3+7.3 | 34.6*+7.2 | 35.4*+6.6 | 13.646.0 | 15.946.6 | 13.8+5.9 | 16.3+5.9
29-36 27.54#5.9 | 25.3+9.9 | 25.5+11.8 | 27.4+45 | 13.546.9 | 11.2+4.7 | 11.6+6.3 | 12.145.7
36-43 26.5+6.3 | 33.4+75 | 28.0+5.3 | 28.1+3.4 | 13.0#4.3 8.3+4.9 | 15.2+6.9 | 9.7+4.9
43-50 20.848.3 | 22.2+6.7 | 15.4+3.9 | 20.3+4.6 8.7#4.1 | 119451 | 10.1+6.8 | 9.046.7
50-57 24.2454 | 23.4+6.0 | 18.7454 | 22.5+6.1 6.4+5.7 7.6+6.2 8.1+7.0 | 5.9+#45
57-64 11.1+4.5 | 13.9+44.2 9.544.2 | 11.3+4.2 7.4+4.5 5.445.3 6.2+5.6 | 9.0+5.2
64-71 22.046.7 | 21.2454 | 17.3*+4.0| 16.1*+3.1| 7.1+34 7.045.5 6.9+7.6 | 2.7+4.1
71-78 15.4+45.1 | 15.2+4.8 | 16.1+4.8 | 13.6+4.8 7.9+4.2 5.445.4 5.9+5.6 | 7.0+5.9
78-85 19.4+6.7 | 17.9453 | 17.4+4.3 | 18.145.9 3.446.5 3.045.2 5.8+5.2 | 1.8+5.0
85-91 9.8+4.9 9.6+5.1 | 11.7455 9.84£3.8 2.2+8.1 6.845.1 6.845.1 | 3.2+7.1
Abs. Gain:| 388.6£57.9| 394.2+51.6| 351.3+36.3| 329.7+37.9 | 169.24+23. | 175.2422. | 175.2+22. | 146.1+13.
1-91 5 7 7 1

% Gain: 283.8+38.4| 287.5+37.5| 263.0+27.7 | 247.2+34.7 | 128.7+17. | 132.4+17. | 132.4+17. | 111.5+12.
1-91 8 9 9 5

* Statistically significant difference from control group mean at the 5 % level
** Statistically significant difference from control group mean at the 1 % level

F. FOOD/WATER CONSUMPTION AND COMPOUND INTAKE

Dietary intake was slightly lower than the controls during the first two weeks of treatment for males treated with
20000 ppm. Thereafter, recovery of food intake was apparent, although food consumption for males still tended
to be marginally lower than controls throughout the treatment period. For females at this level, there was a
suggestion of lower intake during the first two weeks of treatment, however, differences from controls were
minimal and food intake thereafter was essentially similar to controls.

Food consumption for both sexes at 5000 and 1000 ppm were considered to have been unaffected by treatment.

Table B.6.7.1.2-3: Ninety Day Repeated Dose Oral (Dietary) Neurotoxicity Study in the Rat (Sl
2006): Group Mean Weekly Food Consumption (g/animal/day)

Dietary concentration (ppm)
Males Females
Week 0 1000 5000 20000 0 1000 5000 20000
1-2 254 255 24.8 215 19.3 19.6 20.3 17.6
(-15%)
2-3 27.9 28.0 26.4 231 19.0 18.7 20.0 175
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(-17%)
3-4 25.4 29.0 26.6 26.1 18.6 18.9 19.7 18.1
4-5 25.3 30.0 27.9 255 20.0 20.0 20.6 20.4
5-6 303 29.4 27.2 25.7 20.4 205 214 20.2
6-7 29.3 30.9 27.9 26.6 20.7 20.7 21.3 20.4
7-8 29.4 30.7 28.0 274 208 21.3 21.7 20.2
8-9 29.4 308 28.1 26.9 20.6 20.4 215 19.9
9-10 29.3 305 27.9 25.2 20.4 19.9 20.6 19.8
10-11 295 30.4 285 26.8 20.4 19.6 19.9 19.4
11-12 325 308 28.7 27.0 20.4 19.4 205 19.7
12-13 26,5 29.8 28.6 27.3 20.0 19.3 20.4 19.0
13-13 29.1 30.0 28.6 27.2 18.9 18.8 20.2 18.4

There was no clear effect on food conversion efficiency at any of the dietary inclusion levels investigated,
despite the initial effect observed on bodyweight gain and food consumption at 20000 ppm. This finding
suggests that the initial reduced bodyweight gain and food intake at this inclusion level could be attributable to
slight unpalatability of the dietary admixture.

The mean doses received for males and females respectively were 77, 395, 1499 and 78, 404, 1555 mg
glyphosate /kg bw/day at dose levels of 1000, 5000 and 20000 ppm, respectively

Daily visual inspection of water bottles did not show any overt intergroup differences.
G. OPHTHALMOSCOPY
No treatment-related intergroup differences were detected.

The incidental finding recorded for one control animal (female number 11) at the pre-test observation (diffuse
opacity of the right eye) was consistent with a low incidental normal finding in young rats of the strain employed
and had resolved by the end of the treatment period.

H. PATHOLOGY
Brain measurements

A slight increase in brain weight, both absolute and relative to terminal bodyweights, was evident for males
treated with 20000 ppm (p < 0.05). This was most probably a consequence of the slight reduction in bodyweight
gain evident during the first weeks of treatment. In the absence of any histopathological correlates, these
differences were considered to be of no toxicological importance.

No effect was evident for females treated with 20000 ppm or for animals of either sex treated with 5000 or 1000

ppm.

Table B.6.7.1.2-4: Ninety Day Repeated Dose Oral (Dietary) Neurotoxicity Study in the Rat (g, 2006):
Group Mean Brain Weights with Corresponding Relative ( % of bodyweight) Brain Weight

Dietary concentration (ppm)
Males Females
Week 0 1000 5000 20000 0 1000 5000 20000
Terminal Mean [g] | 535.4 528.6 486.6  480.6 314.8 295.0 302.6 270.4
Bodyweight* | SD 77.4 49.9 47.9 26.9 20.1 17.7 23.4 12.9
N 5 5 5 5 5 5 5 5
Brain Mean [g] | 2.087 2.113 2.075 [2.158* 1.939 1.908 1.876 1.940
(Including sD 0.091 0.082 0.070  |0.032 0.023 0.115 0.064 0.055
Cerebrum. N 5 5 5 5 5 5 5 5
Cerebellum Mean [ %] | 0.395 0.402 0.429  |0.450* 0.619 0.647 0.623 0.719
and Pons SD 0.048 0.038 0.039  |0.022 0.049 0.024 0.055 0.048
N 5 5 5 5 5 5 5 5

# numbers may slightly differ compared to the study report due to rounding.
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Necropsy
No macroscopic abnormalities were detected in control or treatment group animals at terminal kill.
Histopathology

Histopathological examination of the selected tissues from animals of either sex treated with 20000 ppm did not
show any treatment-related pathological changes.

Study conclusion:

Dietary administration of the test material, glyphosate technical, to rats for a period of ninety consecutive days at
dietary concentrations of up to 20000 ppm did not result in any neurotoxic effects. The “No Observed Adverse
Effect Level” (NOAEL) for neurotoxicity was, therefore, considered to be 20000 ppm.

3. Assessment and conclusion

Assessment and conclusion by applicant:

The study is considered acceptable. No evidence of a neurotoxic potential was observed up to the highest dose
of 20000 ppm. The no observed effect level (NOEL) for neurotoxic potential, following dietary administration
of glyphosate acid for at least 90 days, was 20000 ppm, corresponding to 1499 / 1555 mg/kg bw/day for males
and females, respectively.

Assessment and conclusion by RMS:

The neurotoxic NOAEL as concluded by the applicant is agreed with.

The systemic NOAEL is concluded to be 5000 ppm (equal to 395 mg/kg bw/day in males and 404 mg/kg
bw/day in females) based on the reduced body weight (gain) and food consumption in high dose males.
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B.6.7.1.3. 90-day neurotoxicity — study 2

Data point: CA 5.7.1/003

Report author I

Report year 1996

Report title Glyphosate Acid: Subchronic Neurotoxicity Study In Rats

Report No I /P/4867

Document No NA

Guidelines followed in study Study was pre-guideline, but satisfies in general the requirements of OECD
424 (1997)

Deviations from current test|The following deviations were noted:

guideline - Functional tests were conducted at -1, 5, 9 and 14 instead of prior to
exposure, during the first and second week and monthly thereafter

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised Yes

testing facilities

Acceptability/Reliability: Conclusion GRG: Valid, category 2a
Conclusion AGG: Due to the deviation noted from the current test guideline
the study is concluded to be acceptable but with restrictions (reliable with
restrictions).

Full summary

In a subchronic neurotoxicity study, groups of 12 male and 12 female Alpk:APfSD (Wistar-derived) rats were
fed diets containing 0, 2000, 8000 or 20000 ppm glyphosate acid for 13 weeks.

All animals were observed prior to the study start and daily throughout the study for any changes in clinical
condition. In addition, detailed clinical observations, including quantitative assessments of landing foot splay,
sensory perception and muscle weakness, were performed at intervals. Locomotor activity was also monitored at
intervals. At the end of the study, 6 rats/sex/group were killed and subjected to a full post mortem examination.
Selected nervous system tissues were removed, processed and examined microscopically.

Administration of glyphosate acid produced treatment-related effects on body weight gain and food utilisation in
males receiving 20000 ppm, with no associated effects on food consumption. There were no treatment-related
effects on bodyweight, food consumption or food utilisation for males receiving 2000 or 8000 ppm, or for
females from all treated groups.

There were no clinical signs of toxicity or effects on any of the quantitative functional observation battery tests
or on locomotor activity that indicated any neurotoxic potential. In addition, there were no treatment-related
changes in brain weight, length or width. Comprehensive histopathological evaluation of the peripheral and
central nervous system showed no evidence of any changes which could be attributed to administration of
glyphosate acid.

In conclusion, no evidence of a neurotoxic potential was obtained up to the highest dose of 20000 ppm.
Therefore, the no observed effect level (NOAEL) for neurotoxic potential, following dietary administration of
glyphosate acid for at least 90 days, was 20000 ppm (equal to 1546.5 and 1630.6 mg/kg bw/day for males and
females respectively). The NOAEL for systemic toxicity is concluded to be 8000 ppm (equal to 1546.5 mg/kg
bw/day) based on reduced body weight gain in males at 20000 ppm.

I. MATERIALS AND METHODS

A: MATERIALS
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1. Test material:
Identification: Glyphosate acid (technical)
Description: White solid
Lot/Batch #: P24 (g reference number: Y04707/034)
Purity: 95.6%
Stability of test compound: Confirmed for the study period
2. Vehicle and/ Plain diet
or positive control:
3. Test animals:
Species: Rats
Strain: Alpk:APfSD
Source: - ]
Age: At least 6 weeks
Sex: male and female
Weight at dosing: & 215.0 - 218.6 g (mean); @ 173.5 - 178.8 g (mean)
Acclimation period: Approximately 2 weeks
Diet/Food: CT1 diet (Special Diet Services Limited, Witham, Essex, UK), ad
libitum (except up to 24 hours prior to dosing)
Water: Tap water, ad libitum
Housing: Four per cage per sex in stainless steel cages (26.5 x 50.0 x 20.7cm)
Environmental conditions: Temperature:  19-23°C

Humidity: 40-70 %
Air changes: 25-30/hour
Photoperiod: 12 hours light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: 1995-05-09 to August 1995

Animal assignment and treatment

In a subchronic neurotoxicity study, groups of 12 male and 12 female Alpk:APfSD (Wistar-derived) rats were
fed diets containing 0, 2000, 8000 or 20000 ppm glyphosate acid for 13 weeks (equivalent to mean achieved
dose levels of 0, 155.5, 617.1 and 1546.5 mg/kg bw/day for males, and 0, 166.3, 672.1 and 1630.6 mg/kg bw/day
for females) glyphosate technical.

All diets were based on CT1 diet supplied by Special Diets Services Limited, Stepfield, Witham, Essex, UK. The
experimental diets were prepared in 30 kg batches by direct addition of the test substance to 30 kg of CT1 diet
and mixing thoroughly. The diets were stored at room temperature until required for use.

Samples from all dietary levels (including controls) were taken at intervals throughout the study and analysed
quantitatively for glyphosate acid. The homogeneity of glyphosate acid in CT1 diet was determined by analysing
samples from the low and high dose levels. The chemical stability of glyphosate acid in diet, under the
conditions of storage used on this study, was determined for 2000 ppm and 20000 ppm diets prepared for use on
a concurrent 1 year feeding study in the rat in the same laboratory.

Clinical observations

A check for clinical signs of toxicity, ill health and behavioural changes was made once daily on all animals. All
observations were recorded. A detailed physical examination was performed on each rat prior to start of
treatment, and at weekly intervals thereafter.

Functional observational battery (FOB)
Prior to the start of treatment and during Weeks -1, 5, 9 and 14, all animals were observed for signs of
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functional/behavioural toxicity. The assessment involved observations in the home cage and/or while the rat was
moving freely in a standard arena followed by manipulative/in hand tests. Functional performance tests were
also performed together with an assessment of sensory reactivity to different stimuli. The examinations included
quantitative assessments of landing foot splay, sensory perception (tail-flick test) and muscle weakness (fore-
and hind limb grip strength). The clinical observations included, but were not limited to, the following list:
assessment of autonomic function (e.g. lachrymation, salivation, piloerection, exophthalmus, urination,
defecation, pupillary function, ptosis); description, incidence and severity of any convulsions, tremors, abnormal
motor function, abnormal behaviour; reactivity to stimuli; changes in level of arousal; sensorimotor responses;
alterations in respiration.

Locomotor activity

Locomotor activity was monitored by an automated activity recording apparatus. All animals were tested at
weeks -1, 5, 9 and 14. Each observation period was divided into ten scans of five minute duration. Treatment
groups were counter balanced across test times and across devices and when the trials were repeated each animal
was returned to the same activity monitor at approximately the same time of day. Motor activity was assessed in
a separate room to minimise disturbances.

Body weight
Individual body weights were recorded in week -1, immediately prior to treatment, at weekly intervals thereafter,
and at necropsy.

Food consumption and compound intake
Food consumption was recorded as required for each cage group throughout the study and calculated on a
weekly basis. Food utilisation and compound intake were calculated.

Water consumption
Not reported.

Ophthalmoscopic examination
Not performed. However, ophthalmological data are available from other repeated dose studies.

Sacrifice and pathology
At the scheduled termination, all main study animals not required for neuropathology, were killed by
overexposure to rising concentrations of carbon dioxide gas and were discarded without examination.

At termination, the six rats/sex/group designated for neuropathology were deeply anaesthetised with
intraperitoneal sodium pentobarbitone and killed by whole body perfusion fixation with modified Karnovsky's
solution. The following tissues were submitted: brain, spinal cord (cervical and lumbar), Gasserian ganglion,
dorsal root ganglia and spinal roots (cervical and lumbar), gastrocnemius muscle, sciatic nerve, sural nerve and
tibial nerve.

Brain weight, brain length and brain width were determined.

Submitted tissues were processed as follows: brain (seven levels including the cerebral cortex, the hippocampus,
the cerebellum, the pons and medulla), dorsal root ganglia and spinal roots from cervical and lumbar regions of
the cord after decalcification, and gastrocnemius muscle from rats receiving either control diet or diet containing
20000 ppm glyphosate acid were routinely processed, paraffin wax embedded and 5um thick sections were cut
and then stained with haematoxylin and eosin. Sections of brain and cord were in the transverse plane.

The Gasserian ganglion, sciatic nerve, spinal cord (cervical and lumbar portions), sural and tibial nerve from
control and high dose group rats were processed and then embedded in Araldite. Semi-thin sections were cut and
then stained with toluidine blue. For bilateral tissues only the left was processed. All tissues were sectioned in
the transverse plane except the sciatic nerve which was sectioned in both the transverse and the longitudinal
plane.

Neuropathological examination was performed on control and highest dose group animals only. All sections
were examined by light microscopy.

Statistics

All data were evaluated using analysis of variance and/or analysis of covariance for each specified parameter
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using the GLM procedure in SAS (1989)*. Least-squares means for each group were calculated using LSMEAN
option in SAS PROC GLM. Unbiased estimates of differences from control were provided by the difference
between each treatment group least-squares mean and the control group least-squared mean. Differences from
control were tested statistically by comparing each treatment group least-squares mean with the control group
least-squares mean using a two-sided Student’s t-test, based on the error mean square in the analysis.

The levels of probability chosen as significant different from control were p < 0.01** and p < 0.05* (Student’s t-
test, two-sided).

Il. RESULTS
A. DOSING FORMULATION ANALYSIS
The achieved mean concentrations of glyphosate acid in diet were within 4% of the nominal levels, with
individual values being within 15% of nominal. There were considered acceptable. The homogeneity of the low-
and high-dose diets was considered acceptable, with a deviation from the overall mean values of + 4%. The
chemical stability was considered satisfactory.
B. MORTALITY
No deaths occurred during the study.
C. CLINICAL OBSERVATIONS
There were no treatment-related clinical signs of toxicity.
D. FUNCTIONAL OBSERVATIONS
Functional observational battery (FOB)
There were no clinical signs that could be attributed to administration of glyphosate acid.
There was an apparent increase in the incidence of miosis in males receiving 20000 ppm with 22 observations in
5 animals at 20000 ppm and 6 observations in 3 animals in controls. In addition, there was an apparent increase
in the incidence of decreased pupil response to light (6 animals versus 1 in control). However, as these signs
were seen for several of these males pre-experimentally and were also present at a similar incidence in females
with no obvious relationship to treatment, this was considered to be incidental and unrelated to administration of
glyphosate acid.
Landing Foot Splay Measurements
There was no evidence of any treatment-related effect on landing foot splay.
Time to Tail-Flick
There was no evidence of any treatment-related effect on time to tail-flick.
Grip Strength Measurements
There was no evidence of any treatment-related effect on forelimb or hind limb grip strength.
Motor activity
There was no evidence of any treatment-related effect on locomotor activity.
During week 5, slightly reduced locomotor activity was recorded on occasions for females receiving 20000 ppm.

However, in the absence of any treatment-related effects on motor activity for these animals at other time points
during the study, this is considered to be incidental and unrelated to administration of glyphosate acid.

1 SAS Institute Inc. SAS/STAT User's Guide, Version 6, Fourth Edition, Volume 2. Cary, NC: SAS Institute Inc., 1989
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Table B.6.7.1.3-1: Glyphosate Acid: Subchronic Neurotoxicity Study In Rats (Nl 1996): Selected
motor activity findings

Dietary concentration (ppm)
Males Females

Week | Assessment 0 2000 8000 20000 0 2000 8000 20000

period

(min)
5 1-50 388.7 472.1 335.6 | 384.4 4412 | 379.3 457.8 359.3
9 1-50 304.7 413.4* | 2984 | 3273 512.3 | 488.9 555.1 557.0
14 1-50 299.4 395.1 2922 | 37238 553.0 | 5127 569.3 514.7

* Statistically significant difference from control group mean at the 5 % level (Student’s t-test, 2-sided)
** Statistically significant difference from control group mean at the 1 % level (Student’s t-test, 2-sided)

E. BODY WEIGHT

Group mean bodyweight for males receiving 20000 ppm was statistically significantly lower than that of controls
throughout the study. At week 14, group mean bodyweight for these animals was 92.8% that of controls,
equating to a reduction in bodyweight gain of approximately 12%.

Group mean bodyweight for males receiving 8000 ppm was also marginally lower than that of controls from
weeks 6 to 14. However, these differences did not attain statistical significance and were considered too small to
be of biological importance.

For males receiving 2000 ppm, and for females at all dose levels, mean bodyweight was essentially similar to
that of concurrent controls throughout the study.

Table B.6.7.1.3-2: Glyphosate Acid: Subchronic Neurotoxicity Study In Rats (Jll. 1996): Intergroup
comparison of bodyweights (g)

Dietary concentration (ppm)
Males Females
Week 0 2000 8000 20000 0 2000 8000 20000
1 216.0 217.0 218.6 215.0 173.5 178.8 175.6 175.3
2 263.5 264.7 264.9 254.6** 192.7 200.6 196.1 194.3
4 338.2 340.7 339.6 323.7* 214.3 228.3** 224.9** 219.2
8 440.7 440.1 429.1 405.8** 253.6 262.1 260.4 255.4
14 534.7 532.8 526.5 496.1** 285.1 291.5 287.9 281.0

* Statistically significant difference from control group mean at the 5 % level (Student’s t-test, 2-sided)
** Statistically significant difference from control group mean at the 1 % level (Student’s t-test, 2-sided)

F. FOOD CONSUMPTION AND COMPOUND INTAKE

There were no effects on food consumption. The efficiency of food utilisation for males receiving 20000 ppm
was statistically significantly lower than that of concurrent controls during weeks 1 to 8 (see table below). There
were no changes in the efficiency of food utilisation for males receiving 2000 or 8000 ppm or for females from
all treated groups.

Table B.6.7.1.3-3: Glyphosate Acid: Subchronic Neurotoxicity Study In Rats (Qll. 1996): Intergroup
comparison of food utilisation (g growth/100 g food)

Dietary concentration (ppm)
Males Females
Week 0 2000 8000 20000 0 2000 8000 20000
1-4 18.13 17.16 16.94 16.28* 9.42 9.73 9.36 9.61
5-8 11.52 10.69 10.35 9.93* 5.99 5.55 5.39 5.70
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| 113 [ 1200 | 1145 | 1138 [1087** | 6.08 | 6.03 | 6.06 | 5.96

* Statistically significant difference from control group mean at the 5 % level (Student’s t-test, 2-sided)
** Statistically significant difference from control group mean at the 1 % level (Student’s t-test, 2-sided)

The mean doses received for males and females respectively were 155.5, 617.1, 1546.5 and 166.3, 672.1, 1630.6
mg glyphosate acid/kg/day at dose levels of 2000, 8000 and 20000 ppm, respectively

G. PATHOLOGY

Brain measurements

There was no evidence of any effects on brain weight, length or width.

Necropsy

There were no macroscopic findings that were considered to be attributable to treatment.

Histopathology

There were no microscopic findings in the peripheral or central nervous system that were considered to be
attributable to treatment.

Study conclusion

Dietary administration of glyphosate acid to rats for a period of ninety consecutive days at dietary concentrations
of up to 20000 ppm produced evidence of toxicity in the form of reduced growth and reductions in food
utilisation for males. Comprehensive histopathological evaluation of the nervous system showed no evidence of
any changes in the peripheral or central nervous system which could be attributed to administration of
glyphosate acid.

3. Assessment and conclusion

Assessment and conclusion by applicant:

The study is considered acceptable. No evidence of a neurotoxic potential was obtained up to the highest dose
of 20000 ppm. The no observed effect level (NOEL) for neurotoxic potential, following dietary administration
of glyphosate acid for at least 90 days, was 20000 ppm, corresponding to 1546.5 / 1630.6 mg/kg bw/day for
males and females, respectively.

Assessment and conclusion by RMS:

The NOAEL for neurotoxicity as proposed by the applicant is agreed with.
The NOAEL for systemic toxicity is concluded to be 8000 ppm (equal to 1546.5 mg/kg bw/day) based on
reduced body weight gain in males at 20000 ppm.

This conclusion is in line with the previous evaluation.

B.6.7.2. Delayed polyneuropathy studies

B.6.7.2.1. Acute delayed neurotoxicity

Data point: CA5.7.2/001

Report author I

Report year 1996

Report title Glyphosate acid: Acute delayed neurotoxicity study in domestic hen
Report No I /C/3122
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Document No NA

Guidelines followed in study No guideline stated in the report but in general compliance with OECD 418
(1995)

Deviations from current test|The following deviations from the current OECD test guideline were noted:

guideline - NTE activity was measured in 3 animals from the treatment and vehicle
control group instead of 6.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability: Conclusion GRG: Valid, Category 2a
Conclusion AGG: Based on the observed limitation the study is concluded
to be acceptable but with restrictions (reliable with restrictions).

Twenty birds were given a single dose of glyphosate acid at a level of 2000 mg/kg bw and observed for the
following 21/22 days. Twelve negative control (vehicle, distilled water) and twelve positive control (tri-ortho-
cresyl phosphate, TOCP, 1000 mg/kg bw) were also dosed. All birds were observed at least twice daily for any
changes in clinical condition. Mortality, bird health and clinical signs were recorded at each observation.
Following treatment, the birds were examined daily for signs of delayed ataxia. Bodyweight was measured at
weekly intervals. Forty eight hours after dosing, pre-determined birds (three from each group) were examined for
brain acetylcholinesterase and brain and spinal cord neuropathy target esterase (NTE) activities. At the end of the
21-day post-treatment observation period six birds from each group were examined histopathologically.

No clinical signs of delayed locomotor ataxia were observed in any birds treated with glyphosate acid. Five birds
in the positive control group developed clinical ataxia.

Brain acetylcholinesterase activity was slightly depressed in birds treated with glyphosate acid and TOCP. This
was considered to be of no toxicological significance. Brain and spinal cord neuropathy target esterase (NTE)
activities in birds treated with glyphosate acid were similar to negative controls. In the positive control group
NTE activity was significantly reduced.

Over the 21-day post-treatment period body weight gains were observed in the negative control and in the birds
dosed with glyphosate acid. Most birds dosed with TOCP lost weight over the same period.

At necropsy, no changes attributable to treatment with glyphosate acid were detected. Histopathological
examination revealed no evidence of acute delayed neurotoxicity or any other treatment-related changes in
glyphosate acid-treated hens.

In conclusion, oral administration of a single dose of glyphosate acid at dose level of 2000 mg/kg bw did not
produce any clinical signs of delayed neurotoxicity when assessed in terms of clinical ataxia. There was no
histological evidence of acute delayed neurotoxicity, and there were no significant reductions in neuropathy
target esterase levels in the brain and spinal cord. Therefore, the NOAEL for acute delayed neurotoxicity,
following single oral administration of glyphosate acid was 2000 mg/kg bw.

I. MATERIALS AND METHODS

A: MATERIALS

1. Test material:
Identification: Glyphosate acid
Description: White powder
Lot/Batch #: P24 (Y04707/034/023)
Purity: 95.6% wiw
Stability of test compound: The test substance was shown to be stable for the period of use.
2. Vehicle and Vehicle control: Distilled water
positive control: Positive control: tri-ortho-cresylphosphate (TOCP, purity: 99.0 %,
vehicle: corn oil)
3. Test animals:
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Species: Domestic chicken (Gallus gallus domesticus) female
Strain: Lohmann Brown (a hybrid brown laying strain)
Source: |
Age: Approximately 12 months
Sex: Females
Weight at dosing: 1927 - 2215 ¢
Acclimation period: Approx. 2 weeks
Diet/Food: HRC layer ration in pellet form (Parker Bros. Ltd., Lark Mills, Suffolk,
UK, ad libitum (except overnight starvation prior dosing)
Water: Tap water, ad libitum
Housing: Floor pens (galvanised steel, concrete floor) measuring 1.8 x 1.4 m.
Number of hens per pen not specified.
Environmental conditions: Temperature: 15-17°C
Humidity: 79%
Air changes: not given in the report but

ventilation considered “adequate” by study author
12 hours light/dark cycle

B: STUDY DESIGN AND METHODS
In life dates: 1996-01-09 to 1996-02-14.
Animal assignment and treatment

Twenty hens were administered glyphosate acid as a single dose of 2000 mg/kg bw by oral gavage. Twelve birds
were employed as positive controls and received a single dose of 1000 mg TOCP/kg bw. The negative control
group consisted also of 12 hens and received once distilled water also by gavage. The same volume of 10 mL/kg
bw was applied to all hens. Treatment was followed by an observation period of 21 or 22 days.

Dosing Formulation Analysis
Verification of the achieved concentrations was done with samples of each preparation. Homogeneity and the
chemical stability of glyphosate acid in water was also determined over a period of 2 hours.

Clinical observations
A check for mortality, clinical signs of toxicity, ill health and behavioural changes was made twice daily on all
birds.

Body weight
Individual body weights were recorded weekly.

Food consumption
Food consumption was not recorded

Ataxia assessment
Following treatment, hens were examined daily for signs of (delayed) ataxia.

Sacrifice and pathology

Three pre-determined chicken from each group were sacrificed 48 hours after dosing to determine brain
cholinesterase, brain neuropathy target esterase and lumbar spinal cord neuropathy target esterase (NTE)
activities.

At the scheduled termination, 6 hens from each group were selected for necropsy and histopathological
examinations. Whereas in the negative control and glyphosate-treated groups the first six birds in numerical
order (because of the absence of clinical signs) were employed, care was taken in the TOCP-treated group to
include all animals that had shown clinical ataxia. The remaining hens from all three groups were killed and
discarded.
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At termination, after perfusion through the heart with fixative, head and spinal column (with brain and spinal
cord exposed but left in place) and dissected sciatic nerves (including tibial branches) from the six hens/group
designated for neuropathology were taken and stored. The following tissues were used to take samples for
histological examination: brain (forebrain, mid and hindbrain), spinal cord (upper and lower cervical, mid-
thoracic and lumbo-sacral parts), sciatic nerve (proximal and distal, above knee), tibial nerve. One transverse and
two longitudinal sections were performed at each level.

Statistics

No statistical analysis was necessary since the results were quite clear and number of animals limited.
I1. RESULTS

A. DOSING FORMULATION ANALYSIS

The achieved concentrations of glyphosate acid in water were within 4 % of the nominal levels. The results
confirm that the formulations were homogenous and stable during ambient temperature storage for 2 hours, a
period representing the maximum time from preparation to completion of dosing.

B. MORTALITY AND CLINICAL OBSERVATIONS

There were two unscheduled deaths during the study. In the test group receiving glyphosate acid, one bird was
found dead on day 10 after dosing. This hen had not exhibited any signs of toxicity prior to death. The cause of
death was apparently not elucidated but in the absence of clinical signs and isolated occurrence it was concluded
that this mortality was unrelated to treatment. In the positive (TOCP) control group, one bird had been severely
pecked by other hens and was sacrificed on humane grounds, during the acclimation period.

In the glyphosate-treated and negative control groups, there were no uncommon clinical signs observed. In the
positive control group one more hen was pecked and had to be treated by applying Stockholm tar to the wounds.

C. BODY WEIGHT

Group mean body weight increased in the glyphosate-treated and negative control groups but weight loss was
observed in the positive controls receiving TOCP.

D. FOOD CONSUMPTION
Food consumption was not recorded.
E. ATAXIA ASSESSMENT

Ataxia was confined to the positive control group receiving 1000 mg TOCP/kg bw. Five of the hens were
affected. Signs occurred for the first time between post-observation days 11 and 21. The severity of ataxia
ranged from 1 — 5 (No ataxia to continuous staggering gait) in a scale of 0-8.

F. PATHOLOGY
Clinical chemistry

In line with ataxia observations, NTE levels in brain and spinal cord were clearly reduced in the positive control
group (by 84 % for brain and by 78 % for spinal cord as compared to negative control group) but no effect was
seen in the group receiving glyphosate.

A very low reduction of brain cholinesterase (mean 6% less than in negative control) was seen in the hens that
had that received glyphosate which is below the limit of adversity. In the positive control group, the mean
decrease in brain cholinesterase activity was 19%. No statistical analysis was possible in the study due to the low
number (3) of birds investigated. Taking into account the very low difference to negative control birds and the
fact that glyphosate is known not to inhibit cholinesterases, a treatment-related effect is unlikely.

Table B.6.7.2.2-1: Glyphosate acid: Acute delayed neurotoxicity study in domestic hen , 1996):
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Clinical chemistry — group mean values (n=3 per group)

Group/treatment
Negative control Glyphosate acid Positive control
2000 mg/kg bw 1000 mg/kg bw TOCP
Mean + SD Mean + SD Mean + SD

Brain AChE | 12.75 11.95 (-6 %) 10.37 (-19 %)
[umol/g/min]

Brain NTE | 2232 2436 (+9 %) 360** (-84 %)
[nmol/g/min]

Spinal cord NTE | 544 547 (+1 %) 118** (-78 %)
[nmol/g/min]

Number in parentheses refer to percentage reduction in relation to negative control
**
p<0.01

Necropsy

There were no macroscopic findings that were attributable to treatment.

Histopathology

The evaluation of histological findings is complicated by the fact that axonal degeneration in the spinal cord and
peripheral nerves were observed in all three groups in nearly all birds suggesting high background incidence. In
the TOCP-treated group, the cerebellum was also affected in five out of six animals (as compared to only one

bird in the glyphosate group). Furthermore, axonal degeneration in general was more severe in the positive
control group.

Assessment and conclusion by applicant:

The study is considered acceptable. Hens receiving glyphosate showed no occurrence of ataxia nor changes in
NTE activity. Thus, no delayed neuropathy was observed for glyphosate. Observations of a positive control
group receiving TOCP (1000 mg/kg) confirmed the sensitivity of the test. In conclusion, the NOAEL for acute
delayed neurotoxicity, following single oral administration of glyphosate acid was 2000 mg/kg bw.

Assessment and conclusion by RMS:

The NOAEL for acute delayed neurotoxicity as proposed by the applicant is agreed with. The systemic NOAEL
is also concluded to be 2000 mg/kg bw, the highest dose tested.

This conclusion is in line with the previous EU evaluation.

B.6.7.2.2. 21-day delayed neurotoxicity

Data point: CA 5.7.2/002

Report author I

Report year 1987

Report title A 21 Day Oral Neurotoxicity in Domestic Hen of Glyphosate (technical) of
I

Report No NA

Document No NA

Guidelines followed in study No guideline followed

Deviations from current test|Major deviations from currently adopted OECD 419 (only 21 days treated

guideline and no post treatment observation performed). It should be noted that at the
time this study was run OECD 419 recommended 90 days exposure but no
post exposure observation period. In addition, only 3 animals were used per
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dose group instead of 12 (3 per time point for biochemical determination
and six for the post treatment period). NTE activity was not measured.

Previous evaluation Not accepted in RAR (2015)

GLP/Officially recognised | No, not conducted under GLP/Officially recognised testing facilities (GLP
testing facilities was not compulsory at the time the study was performed)
Acceptability/Reliability: Conclusion GRG: Invalid, category 3b

Conclusion AGG: Due to the major deviations noted from OECD 419 the
study is concluded to be unacceptable.

Groups of three birds per dose were orally administered daily doses of 0, 250, 500, or 1000 mg/kg bw/day
glyphosate in corn oil for 21 consecutive days. The hens were examined at least once daily for signs of overt
toxicity. Body weights and egg weights were recorded daily. Food consumption was recorded on days -7 and -3
before the study and on days 1, 4, 8, 11, 15, 18 and 21 during the treatment period. Blood samples were collected
from alar vein and haematological and biochemical parameters were monitored prior to treatment, on the 11%
day of the study and at termination. Spinal cord and sciatic nerve were histologically analysed using Holmes
silver stain.

All hens survived the treatment period and did not exhibit any signs of neurotoxicity except one high dose hen
showing slight ataxia on day 18. All hens of the highest dose group appeared hunched and lethargic from day 5
to 11. Red liquid and matting of feathers in anogenital region were noticed from day 16 to the end of the study.
In the other groups, hens did not exhibit any clinical symptoms. An overall reduction in body weight of about
20 % as well as a decrease in food consumption occurred in the highest dose group. A slight reduction in
haematological parameters (haemoglobin, packed cell volume and red blood cell count) was also found in this
group. Blood chemistry, gross pathology and histology did not provide indications of adverse effects. Egg
weight were unaffected in all hens.

In conclusion, oral administration of glyphosate for 21 consecutive days up to 1000 mg/kg bw/day did not
produce neurotoxicity. Systemic toxicity was observed in the 1000 mg/kg bw/day group.

I. MATERIALS AND METHODS

A: MATERIALS

1. Test material:
Identification: Glyphosate (technical)
Description: Not provided
Lot/Batch #: Not provided
Purity: Not provided
Stability of test compound: Not provided
2. Vehicle and Vehicle control: corn oil
positive control:
3. Test animals:
Species: Chicken
Strain: Gallus domesticus
Source: I
Age: 8 - 10 months
Sex: Females
Weight at dosing: 2110-28304g
Acclimation period: 7 days
Diet/Food: Poultry feed by Maidc LTD, Bombay, ad libitum
Water: water, ad libitum
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Housing: Single in wire mesh battery cages

Environmental conditions: Temperature: not provided
Humidity: not provided
Air changes: not provided

Light/dark cycle:  not provided
B: STUDY DESIGN AND METHODS
In life dates: Not provided in the study report.

Animal assignment and treatment

Twelve hens were allocated to four dose groups: control (0 mg/kg bw/day), low (250 mg/kg bw/day), mid (500
mg/kg bwi/day, and high (1000 mg/kg bw/day). Glyphosate in corn oil was administered by oral intubation into
the crop once daily for 21 days.

Dosing Formulation Analysis
No information provided.

Clinical observations
The hens were examined at least once daily for signs of ill health or overt toxicity.

Body weight
Individual body weights were recorded daily from day -7 of the pre-dose period and throughout the treatment
period.

Egg weight
The eggs were collected daily and their weights were recorded.

Food consumption
Group food consumption was recorded on days -7 and -3 before the start of the treatment and on days 1, 4, 8, 11,
15, 18, and 21 during the treatment period.

Ataxia assessment
The hens were examined daily and the findings were recorded for each hen. The following score system was
used:

No ataxia 0
Doubtful or minor signs 1 (leg weakness)
Positive paralytic signs 2 (lack of leg coordination, loss of balance, tendency to fall back)

Advanced paralytic signs 3 (inability to walk, ataxia, hyperextension, complete prostration and morbidity)
Death 4

Haematology

Blood samples were collected from alar vein and the haematological parameters were examined prior to
treatment, on the 11" day of treatment and at termination of the study. The following parameters were examined:
haemoglobin (Hb), packed cell volume (PCV), red blood cell count (RBC), white blood cell count (WBC),
neutrophils (N), lymphocytes (L), eosinophils (E), basophils (B).

Clinical chemistry

Blood samples were collected from alar vein and the biochemical parameters were examined prior to treatment,
on the 11" day of treatment and at termination of the study. The following parameters were examined: serum
glutamic pyruvate transaminase (SGPT), serum alkaline phosphatase (SAP), total serum protein, blood urea
nitrogen (BUN), cholinesterase (in plasma) (ChE).

Sacrifice and pathology

The hens were killed intravenous injection of pentobarbitone sodium and exsanguinated by cutting cervical
blood vessels.

The brain was removed intact and was fixed in 10% formalin. The entire spinal cord along with the vertebral
column was excised and fixed in 10% formalin containing formic acid. Both sciatic nerves, together with the
proximal part of the pereneal and tibial nerves of each leg were removed along with some muscle and fixed in
10% formalin.

The following tissue from all hens were preserved: brain (intact), spinal cord (entire cord in the vertebral
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column), sciatic nerves (disted endes, together with the proximal part of the pereneal and tibial nerves with some
muscle attached from leg). Transverse and longitudinal sections were made both sciatic nerves and proximal
ends of the pereneal and tibial nerves. The spinal cord and sciatic nerve from all the hens were processed to
paraffin wax blocks, sections cut at nominal thickness of 10 um and stained with Holmes silver stain.

Statistics
No information provided.

Il. RESULTS
A. DOSING FORMULATION ANALYSIS
Not information provided.
B. MORTALITY AND CLINICAL OBSERVATIONS
All hens survived the treatment period. Hens of the control, low and mid dose groups did not exhibit any clinical
symptoms. All hens of the high dose group appeared hunched and lethargic from day 5 to day 11. Red liquid and
matting of feathers in anogenital region was seen in all the hens of the high dose group on day 16 onwards.

C. BODY WEIGHT

Overall reduction in body weight of 18% occurred in the hens of the high dose group only. The body weights of
the low and mid dose groups were found to be comparable with those of hens of the control group.

Table B.6.7.2.2-1: A 21 Day Oral Neurotoxicity in Domestic Hen of Glyphosate (technical) of il
I e 1°87): Intergroup comparison of body weight (kg)

Dose level of glyphosate (mg/kg bw/day)

0 (control) 250 500 1000

Mean + SD Mean + SD Mean + SD Mean + SD
Day 1 2.31+£0.14 2.42 £0.22 2.47+£0.12 2.37£0.09
Day 5 2.34+£0.13 2.40 £ 0.25 2.42 £0.08 2.36 £0.10
Day 10 2.29+£0.14 2.43+£0.23 2.41+£0.10 2.36 £0.13
Day 15 2.31+£0.13 2.42+£0.24 2.38+£0.10 2.27+0.11
Day 20 2.29+£0.16 2.38+£0.22 2.35+0.12 2.02+£0.13
Day 22 2.32+£0.12 2.41+£0.22 2.38+£0.14 1.91+0.11

Egg weights: There was no significant difference in the number of egg laid in control, low and mid dose groups.
A reduction in the number of eggs laid in the high dose group was observed (11 eggs versus 17 in the control

group).
D. FOOD CONSUMPTION

The food consumption was unaffected in control hens and hens of low and mid dose group. Food consumption
was progressively reduced in the high dose group from day 8 compared to the control group.

Table B.6.7.2.2-2: A 21 Day Oral Neurotoxicity in Domestic Hen of Glyphosate (technical) of
I 1987):Intergroup comparison of food consumption (g)

Dose level of glyphosate (mg/kg bw/day)

0 (control) 250 500 1000
Day -7to-1 1880 1740 1590 1830
Dayl1lto?7 1760 1680 1810 1770
Day 8to 14 1690 1870 1750 1310
Day 15 to 21 1830 1940 1710 830

E. ATAXIA ASSESSMENT
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No hens exhibited any signs of neurotoxicity during the study except one hen of the high dose group which
showed slight ataxia on day 18.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Slight reduction in Hb, PCV and RBC was noted in hens of the high dose group at the end of treatment as
compared to those in control hens. The toxicological relevance of these findings are difficult to determine due to
the lack of statistical analysis and the low number of animals. No changes in haematological parameters were
found in the low and mid dose group.

Table B.6.7.2.2-3 A 21 Day Oral Neurotoxicity in Domestic Hen of Glyphosate (technical) of

I  1987): Haematology — group mean values

Dose level of glyphosate (mg/kg bw/day)

0 (control) 250 500 1000
Mean + SD Mean + SD Mean + SD Mean + SD
After 10 days
Hb [g %] 9.37 £0.37 9.87+£0.8 9.77 £ 0.63 10.03 £ 0.27
PCV [ %] 29.67 £ 0.68 31.67+1.8 31+1.56 31.33 +0.09
RBC [x 108/mm3] 3.07+£0.18 3.3+0.16 3.23+£0.09 3.33+£0.18
WBC — total [x 103/mm?] 10.43+0.44 11.67 £ 0.63 11.37£0.85 11.97 £0.92
N [ %] 22.67+3.74 32 +3.28 29+5.8 32.33+241
L [ %] 70.33 £ 3.78 58.67 +4.42 62.3+4.42 57.3+5.24
M [ %] 6.33+1.22 8.67 £1.48 8.33 £ 2.07 9+ 256
E [ %] 0.67 £ 0.68 0.67 £0.34 0.33+£0.34 1.33+£0.90
After 21 days

Hb [g %] 9.43+0.5 9.83+0.74 10.03+0.6 8.6 +0.21
PCV [ %] 30.67 +1.22 32+1.56 32.33+1.89 28.33 + 0.68
RBC [x 108/mm3] 3.17£0.09 3.33+£0.17 3.33+£0.27 2.87 £ 0.07
WBC — total [x 103/mm?] 9.9 +0.56 10.46 £ 0.5 10.63+1.3 12.77 £ 0.65
N [ %] 31.33 £ 2.65 24.67 +4.34 29.67 +5.34 26.67 +4.75
L [ %] 59 +4.24 66 + 2.56 63.67 +6.61 65.67 + 4.75
M [ %] 9+ 156 9+3.28 6+1.18 7.33+1.22
E [ %] 0.66 £ 0.34 0.33+0.34 0.66 £+ 0.68 0.33+0.34

The levels of SGPT, SAP, BUN, total serum protein and blood sugar were comparable in treated hens compared

to the control hens.
H. PATHOLOGY

Necropsy

There were no macroscopic findings that were attributable to treatment.

Histopathology

There were no evidence of neurological changes in the spinal cord and peripheral nerves of treated hens and

control hens.

Assessment and conclusion by applicant:

To evaluate delayed neurotoxicity this study is considered to be not valid due to major deviations from the
current guideline protocol. However, it can be regarded as supportive, that glyphosate does not elicit delayed
neurotoxicity in hens up to a dose of 1000 mg/kg bwi/day orally for 21 days.

Assessment and conclusion by RMS:
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Due to the limitations noted that study is concluded to be unacceptable and therefore no NOAEL has been
derived. However, it is noted that glyphosate does not appear to induce delayed neurotoxicity which is in line
with the other neurotoxicity studies.

B.6.7.2.3. Delayed neurotoxicity study from the original DAR

In the original DAR an additional delayed neurotoxicity study was reported in which no signs of neurotoxicity
were reported, but was already concluded to be unacceptable during the previous evaluation. The study was
conducted with a formulation and not with glyphosate itself. The study report was not submitted by the current
applicants as they do not have access to the study. For the sake of transparency the original summary from the
DAR is copied below:

_(1988): Report on a 21 day oral neurotoxicity study in domestic hen
* Report no and dates of experimental work not given. e report
was submitted by the notifier Luxan.

A neurotoxicity study as described above 1987) was conducted using
Glycel 41 SL technical. Groups of three hens per sex and dose were orally
administered daily doses of 0 (control), 400, 800 and 1600 mg glyphosate/kg
bw/day in corn oil for 21 days.

All animals survived the study and did not exhibit any signs of neurotoxicity.
Clinical signs were confined to the hens of the highest dose group appearing
hunched and lethargic from days 6 or 7 onwards. Red liquid and matting of
feathers in anogenital region was noticed from day 16 to the end of the study.
An overall reduction in body weight of about 23% as well as a decrease in food
consumption occurred in the top dose group. A slight reduction in haematological
parameters (haemoglobin, packed cell volume and red blood cell count) and a
reduction in the number of eggs were also found in this group. Egg weights and
blood chemistry were unaffected in all hens. Gross pathology and histology did
not provide remarkable findings.

B.6.7.3. Publications on neurotoxicity

B.6.7.3.1. Publications on neurotoxicity — study 1

Data point: CA 5.7/001

Report author Martinez, A. et al.

Report year 2019

Report title Effects of glyphosate and aminomethylphosphonic acid on an
isogeneic model of the human blood-brain barrier.

Document No doi.org/10.1016/j.toxlet.2018.12.013
E-ISSN: 1879-3169

Guidelines followed in study None

Deviations from current test | Not applicable

| guideline
Previous evaluation None

GLP/Officially recognised testing | No, not conducted under GLP/Officially recognised testing facilities
facilities

Acceptability/Reliability: Conclusion GRG: Yes/Reliable with restrictions

Conclusion AGG: Reliable (Klimisch Score 1).

In this study, the effect of acute exposure to glyphosate (GPH) on the blood-brain barrier in vitro was
investigated based on induced pluripotent stem cells (iPSCs). Two chemical analogues:
aminomethylphosphonic acid (AMPA) and glycie (GLY) were used as comparators. Concentrations
tested ranged from 0.1 pM to 1000 pM..
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I. MATERIALS AND METHODS

Chemicals - Glyphosate (EPA 547 1,000 pg/mL solution), aminomethylphosphonic acid (AMPA) and
glycine (GLY) were purchased as analytical grade reagents from Sigma-Aldrich, St. Louis, USA. The
purity of the test chemicals was not reported.

Cell culture - Induced pluripotent stem cell line IMR90-c4 iPSC (RRID: CVCL_C437) was purchased
from WiCell cell repository (WiCell, Madison, WI). iPSC colonies were maintained on hPSC-grade
growth factor reduced Matrigel (C-Matrigel, Corning, Corning, MA) in the presence of Essential 8
medium (E8, ThermoFisher, Waltham, MA).

iPSC differentiation - iPSCs were differentiated into brain microvascular endothelial cells (BMEC).
iPSCs were seeded as single cells on T-Matrigel at a cell density of 20,000 cells/cm? in E8
supplemented with 10 uM Y-27632. 24 hours after seeding, cells were maintained in E8 for 5 days
prior to differentiation. Cells were maintained for 6 days in unconditioned medium (UM: DMEM/F12
with 15 mM HEPES, 20% knockout serum replacement, 1% non-essential amino acids, 0.5%
Glutamax and 0.1 mM B-mercaptoethanol). After 6 days, cells were incubated for 2 days in the
presence of EC+/+ (EC medium supplemented with 1% platelet-poor derived serum, 20 ng/mL human
recombinant basic fibroblast growth factor (bFGF) and 10 uM retinoic acid). After such maturation
process, cells were dissociated by Accutase® treatment and seeded as single cells on tissue-culture
plastic surface (TCPS) coated with a solution of collagen from human placenta and bovine plasma
fibronectin at 80 pg/cm? and 20 ug/cm?, respectively. Twenty-four hours after seeding, cells were
incubated in presence of EC-/- (EC medium supplemented with 1% platelet poor derived serum
(PDS)) 20 ng/ml human recombinant basis fibroblast growth factor and 10 pM retinoic acid. After
such maturation process, cells were dissociated by Accutase® (Corning) treatment and seeded as
single cells on tissue-culture plastic surface (TCPS) coated with a solution of collagen from human
placenta (Sigma-Aldrich) and bovine plasma fibronectin (Sigma-Aldrich) (80 pg/cm2 and 20 pg/cm2
respectively). Barrier phenotype experiments were performed 48 hours after seeding. Differentiation
of iPSCs into neurons was done using an adherent 3-step differentiation method. Co-culture
experiments were performed by seeding iPSC-derived BMECs at day 8 of differentiation on inserts
juxtaposed over 16-days iPSC-derived neurons. BMECs were maintained in EC medium, whereas
neurons were maintained in neuron maturation medium (NMM).

Glyphosate, AMPA and glycine treatment - Dilutions of glyphosate, AMPA and glycine were made
immediately before the experiments and maintained in cell medium for 24 or 48 hours. In co-culture
experiments, the test compounds were added in the apical chamber at a concentration of 100 uM and
incubated for 6 hours. iPSC-derived neuron monocultures exposed to similar concentrations served as
controls.

Cell metabolic activity - Following treatment, CellTiter Aqueous® MTS reagent ([3-(4,5-
dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt) was
added to each sample following recommendations by the manufacturer. Cells were maintained for 60
minutes at 37 °C followed by a measurement of absorbance at 490 nm using an ELISA plate reader.
Absorbance obtained from the test samples were subtracted from background absorbance and
normalized against controls (untreated cells).

iPSC-derived BMECs barrier function - iPSC-derived BMECs were seeded at a seeding density of 10°
cells/em? on Transwells (polyester, 0.4 um pore size, Corning) and coated as previously described.
Barrier function was assessed 48 hours after seeding of iPSC-derived BMECs monolayers. Barrier
tightness was measured by assessing both the transendothelial electrical resistance (TEER) and
paracellular diffusion. TEER was measured using an EVOHM STX2 chopstick electrode. For each
experiment, three measurements were performed for each insert and the average resistance obtained
was used for the determination of the barrier function.

Fluorescein, glyphosate and mannitol permeability assay - To assess changes in paracellular
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permeability, sodium fluorescein was added in the apical (top) chamber at a final concentration of
10 uM. 100 pL aliquots were sampled from the basolateral (donor) chamber every 15 minutes for up
to 60 minutes. Each aliquot sample was replaced with 100 pL of cell medium. Fluorescein content in
the samples was assessed using a fluorimeter ELISA plate reader.

Glyphosate permeability was assessed by incubating cells in the presence of 100 uM glyphosate
dissolved in EC-/- in the apical chamber. Sampling in the basolateral chamber occurred as previously
described. For the determination of glyphosate the samples taken were alkalinized with 17 pL of borax
solution followed by the addition of 17 uL of 9-fluorenylmethoxycarbonyl chloride (FMOC-CI)
solution for the derivatisation of glyphosate. Samples were allowed to incubate in the dark under
gentle shaking for 2hours. The derivatisation process was terminated by adding 137 uL
dichloromethane. The sample was homogenized and centrifuged at 2000 rpms for 5 minutes to
separate the organic phase and analysis by spectrophotometry at 265 nm. Blank EC-/- medium was
used as the blank, whereas glyphosate dissolved in EC-/- at concentrations ranging from 10 nM to
10 uM was used to establish a standard curve.

For the measurement of mannitol permeability, [**C] D-mannitol was added in the apical chamber
with sampling in the basolateral chamber as described previously. Radioactivity was assessed by
adding 100 uL. sample to 5 mL liquid scintillation cocktail and counted using a Beckman-Coulter
LS6500 liquid scintillation counter. The permeability across BMECs monolayers was obtained by
calculating the clearance slope from both samples and blank inserts and by the calculation of the Pe
value.

Immunocytochemistry - Cells were stained on tissue culture polystyrene (TCPS) plates and fixed with
4% paraformaldehyde. Cells were blocked for 1 hour at room temperature in PBS supplemented with
10% normal goat serum (PBS-G) with 0.2 % Triton-X100 and were then incubated overnight in the
presence of claudin-5, occludin, GLUT1 or BIII tubulin. Cells were washed with PBS containing 1%
bovine serum album, and incubated in the presence of Alexa Fluor®-488 conjugated secondary
antibodies for 1 hour at room temperature. Thereafter the cells were counterstained with DAPI and
observed on a Leica inverted epifluorescence microscope. Micrograph pictures were acquired using
Leica Acquisition Suite X and processed using Imagel. Semi-quantitative analysis was done by
measuring the average fluorescence intensity of each micrograph picture using the built-in measure
tool in Imagel. Average fluorescence values from negative controls were subtracted from the
fluorescence values obtained in the test samples.

Flow cytometry - iPSC-derived BMECs at Day 10 of differentiation were treated with 100 uM
glyphosate, AMPA or glycine for 24 hours. Cells were harvested by enzymatic dissociation using
Accutase® and fixed with 4% paraformaldehyde. Cells were blocked in PBS-G supplemented with
0.2% Triton-X100 dissolved in PBS for 30 minutes, following by an overnight incubation at 4 °C in
primary antibody solution (GLUT-1, SPM498 dissolved in PBS-G). Cells were then washed with PBS
containing 1% BSA and incubated in the presence of Alexa Fluor® 555-conjugated antibody. As
isotype control, cells were exposed to mouse IgG as primary antibody and analysed using a BD
FACSVerse®, with a fluorescence photomultiplier tube (PMT) adjusted to IgG isotype control.
Fluorescence intensity for each sample was obtained from a count of 10,000 cellular events. Median
fluorescence intensity (MFI, geometric mean) was determined for each sample and corrected against
1gG isotype.

Glucose and doxorubicin uptake assay - Glucose uptake assays were performed by incubating cells
grown on TCPS in presence of cell medium supplemented with [**C] D-glucose. Cells were incubated
for 60 minutes at 37 °C. Afterwards the cells were washed with ice-cold PBS and homogenized with
PBS + 0.2 % Triton-X100 for 10 minutes. Radioactivity was assessed by adding 100 pL. sample to
5 mL liquid scintillation cocktail and counted using a Beckman-Coulter LS6500 liquid scintillation
counter. The doxorubicin uptake assay was performed by pre-incubating iPSC-derived BMECs in the
presence of glyphosate, AMPA or glycine at 100 uM for 2 hours. Doxorubicin was added to obtain
5uM as a final concentration and allowed to incubate for 1 hour. Cells were homogenized as
previously described and total fluorescence assessed by fluorimetry. Total protein content obtained
from cell homogenates was determined using a BCA protein assay.
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Statistical analysis - Cells were randomly assigned treatment conditions prior each experiment. Data
are represented as mean = S.D. from three or more independent experiments. One-way analysis of the
variance (ANOVA) coupled with Dunnett (or Kruskal-Wallis) tests analysis were performed using
Prism 7.0 built-in package (GraphPad Software). A p-value < 0.05 was considered as statistically
significant.

Il. RESULTS

BMEC cell viability — For the assessment of the effect of glyphosate on the viability of BMECs cell
monolayers a range of concentrations was used partially overlapping the levels found in patients
reported as asymptomatic, minor and moderate (17, 241, and 428 uM, respectively). Treatment with
glyphosate, AMPA or glycine for 24 hours at concentrations ranging from 10 to 1000 uM resulted in
no changes in cell metabolic activity. This indicates that glyphosate and AMPA unlikely have toxicity
towards the blood-brain barrier.

Fluorescein permeability in BMECs monolayers - Changes in the barrier function in BMECs
monolayers were measured using TEER and fluorescein permeability. In addition to the previous
concentrations used, 2 concentrations (0.1 and 1 uM) were included to reflect average plasma
concentrations reported in occupational exposure. No changes in TEER were noted for any of the
concentrations tested of glyphosate, AMPA or glycine. However, a biphasic response was noticed in
fluorescein permeability. At 0.1 uM, a slight but not statistically significant decrease in fluorescein
permeability was found for glyphosate, AMPA and glycine followed by a statistically significant
increase for both glyphosate and AMPA at 1 and 10 uM but not at 100 and 1,000 uM. Higher
concentrations resulted in permeability values similar to controls. To confirm the increase in the
paracellular profile of glyphosate, changes in paracellular permeability were investigated using [**C]-
mannitol, an alternative paracellular flux marker. A modest but statistically significant increase in
mannitol permeability was observed at 10 uM glyphosate. No significant increase was noted following
AMPA or glycine treatment. In summary, the data suggest that glyphosate and AMPA treatment may
increase the barrier permeability in BMECs monolayers.

Tight junction complexes integrity - To better understand the effect of glyphosate and AMPA on the
barrier function, changes in tight junction complexes were investigated, in particular changes in
claudin-5 and occludin, by immunocytochemistry. No changes in claudin-5 immunolocalisation were
observed. However, a dose-dependent decrease in claudin-5 relative expression was noted in all
groups as quantified by fluorescence intensity. Glyphosate decreased claudin-5 fluorescence intensity
at 100 and 1000 uM, but treatment with AMPA already decreased significantly claudin-5 fluorescence
intensity at 10 uM. No changes in occludin localization occurred following treatment although a
significant decrease in occludin protein levels was noted in all treatment groups with the exception of
10 uM glyphosate. Unlike claudin-5, this effect appeared to be dose-independent. Taken together, the
data suggest that glyphosate may increase paracellular permeability in BMECs monolayers to
fluorescein via partial disruption of tight junction complexes integrity.

Diffusion across the BBB - The ability of glyphosate to cross the blood brain barrier (BBB) was
investigated following a single exposure at 100 uM in the apical chamber for 2 hours and
measurement of the amount of glyphosate present in the basolateral chamber. After 2 hours of
diffusion, the amount of glyphosate capable of crossing BMEC monolayers was about 1.67 £ 0.31 %
of the applied dose. It was found that the permeability of glyphosate was significantly greater than
fluorescein (18.67 + 3.55 x 10® cm/min versus 10.59 x 10°° cm/min) or mannitol (13.10 + 2.03 x 10°®
cm/min). In conclusion, the data suggests that GPH may cross the BBB via a transcellular mechanism.
Also the effect of glyphosate and AMPA on drug efflux transporters was investigated using
doxorubicin as a drug efflux substrate. With the exception of AMPA that showed a 2-fold increase
over control, exposure to 100 uM glyphosate or glycine for 24 hours showed no differences compared
to controls.
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Modulation of glucose uptake in BMECs - As previous studies reported changes in glucose levels in
certain vertebrates following exposure to glyphosate and AMPA changes in GLUT1 (the main glucose
transporter at the BBB) localization and expression in BMECs following treatment by
immunocytochemistry were studied. Following exposure at 100 uM glyphosate, but not at 1,000 uM,
an apparent increase in GLUT1 immunoreactivity was noted. Similar results were obtained with
AMPA although less pronounced. A flow cytometry analysis was performed where changes in mean
fluorescence indexes were compared following exposure at 100 uM for 24 hours. Exposure to
glyphosate yielded an increase in GLUTL1 expression levels compared to control. Although AMPA
showed no differences in GLUT1 expression, glycine exposure resulted in a significant decrease
compared to control. Taken together, our data suggest that exposure to high levels of GLY or AMPA
may impair glucose uptake and metabolism in BMECs monolayers via an alteration in GLUT1
expression and/or activity.

Barrier function of neurons co-cultured with BMECs - As glyphosate showed the ability to cross the
BBB and produced changes in GLUT1 expression and glucose uptake in BMECs monolayers, the
effects of glyphosate on neurovascular coupling using a BMEC/neurons co-culture model was
investigated. First, the ability of such co-cultures to yield barrier function was assessed by measuring
differences in TEER between BMECs monocultures and BMECs co-cultured with iPSC-derived
neurons. A 3-fold increase in TEER in BMECs co-cultured with neurons compared to BMECs
maintained in monocultures was observed. These co-cultures were then exposed to 100 uM
glyphosate, AMPA or glycine for 24 hours. TEER measurements indicated that there was no
statistically significant difference in barrier tightness when compared to controls. A mild increase in
fluorescein permeability was noted with glyphosate when compared to control, but not with AMPA or
glycine.

Neurovascular coupling - The effect of glyphosate on neurovascular coupling was investigated by
measuring changes in neural cell metabolic activity using MTS following exposure to 100 uM for 6
hours. A significant decrease in cell metabolic activity was observed in co-cultured neurons when
compared to monocultures. When co-cultured neurons were exposed to glyphosate and AMPA the
metabolic activity was statistically significantly increased when compared to controls. Glyphosate and
AMPA produced no statistically significant changes in metabolic activity of mono-cultured neurons.
When the effect of glyphosate, AMPA and glycine was investigated in iPSC-derived neuron colonies
by immunocytochemistry against BIII-tubulin, no changes were observed both in monocultures and
co-cultures, suggesting that changes in cell metabolic activity is unlikely due to cell death. In
conclusion, the data suggest that exposure to high amount of glyphosate (100 pM) impair
neurovascular coupling.

Neuron progenitor cells (NPC) - The effect of glyphosate on differentiating and differentiated neurons
was investigated by exposing cells to a concentration considered representative of the amount crossing
the BBB i.e. 0.1-1 uM. First, the effect of an exposure of 24 hours on the cellular metabolic activity of
undifferentiated NPCs was investigated using the MTS assay. A significant decrease in cell metabolic
activity was seen at concentrations of glyphosate and glycine of 1 uM although immunofluorescence
analysis of these NPCs showed no major alterations in the relative cell density and nestin (a cellular
marker of neural stem cells/progenitor cells) immunoreactivity. Then, differentiating NPCs were
treated continuously for 16 days (by replacing cell medium every 48 hours) in the presence of 0.1 uM
glyphosate, AMPA or glycine. The concentration tested is representative of plasma concentrations
reported in occupational workers and is 20 times higher than values reported in non-occupational
population. No significant changes in cell metabolic activity were observed between the different
groups compared to controls. After 16 days of exposure to glyphosate or AMPA no changes in gross
morphology of iPSC-derived neuron colonies were evident. In conclusion, chronic exposure to low
levels of glyphosate or AMPA failed to show any signs of neurotoxicity.

39



Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

Neurites density - The exposure of iPSC-derived neurons seeded at low density (50,000 cells/cm?) to
glyphosate or AMPA for 24 hours at concentrations ranging from 1 uM to 1000 uM decreased
statistically significantly cell metabolic activity at 10 uM and beyond. AMPA showed similar results,
albeit not statistically significant. Treatment with glycine showed only small effects on cell metabolic
activity. Changes in cell density and neurites formation by immunocytochemistry were also
investigated and, with the exception of glycine, no depletion in neurites was observed with glyphosate
and AMPA.. Upon quantification of cell nuclei and neurites per surface area a progressive decrease in
neuron density was noted for both glyphosate and AMPA, with a significant decrease at 1000 uM.
However, no differences in neurite density were noted with glyphosate and AMPA, with the exception
of glycine at 100 and 1000 uM. Taken together, the data suggest that low concentrations (< 10 uM) of
GPH and AMPA may not have detrimental effects on iPSC-derived neurons.

Discussion

The toxicity of acute glyphosate poisoning on blood-brain barrier integrity was investigated by
assessing its activity on the different cell types of the neurovascular unit. Cells were exposed to
glyphosate and AMPA at concentrations ranging from 10 to 1000 uM. This is the concentration range
of glyphosate plasma values in patients with self-inflicted poisoning (scored from asymptomatic (17
MM) to fatal (8.12 mM) at the time of admission in clinic). An increase in fluorescein permeability was
noted for glyphosate and AMPA at 1 uM and 10 uM. A similar outcome was noted for mannitol in
cells exposed to 1 uM glyphosate. This suggests a possible detrimental effect of glyphosate and
AMPA on blood-brain barrier function. Although no major changes in tight junction complexes
localization were observed, a decrease was found in both claudin-5 and occludin protein levels after
exposure to glyphosate, AMPA and glycine, suggesting that glyphosate and AMPA may interfere with
tight junction complexes integrity. Yet, the interference of such compounds on tight junction proteins
remains unclear.

Although not statistically significant, a 50 % increase in paracellular permeability was noted with
glycine at 100 and 1000 uM. The data from this study suggest that high levels of glycine may increase
the permeability of the BBB and disrupt tight junction complexes. In addition to changes in barrier
function, glyphosate permeability in BMEC monolayers was assessed. It is estimated that about 1 % of
the applied dose (100 uM) diffused across BMECs monolayers. However, the permeability for
glyphosate was significantly higher than that for fluorescein despite its high hydrophilicity (xLogP = -
4.63). This indicates that glyphosate crosses the BBB via carrier-mediated diffusion. Amongst the
different cell types, neurons displayed the most important changes in metabolic activity following
exposure to glyphosate and AMPA. Significant changes in neuronal cell metabolic activity were
observed following exposure to glyphosate, AMPA or glycine whereas such changes we not observed
in BMECs. Yet, such decrease in cell metabolic activity was unlikely to be considered as neurotoxicity
since these effects didn’t translate in changes in neuronal cell density and neurites formation. The
change in cell metabolic activity observed may be due to changes in glucose metabolism, as changes
in glucose uptake in BMECs, as well as some changes in GLUT1 expression levels were noted.

I11. CONCLUSION

The authors concluded that data from this study demonstrate the relative safety of glyphosate and
AMPA with regard to the blood-brain barrier after acute exposure with minimal effects observed at
concentrations significantly higher than baseline exposure levels, occupational and non-occupational
alike. The presence of an active uptake and diffusion of glyphosate across the blood-brain barrier
suggests the need of extensive brain-centered studies to evaluate the pharmacokinetics and
pharmacodynamics of glyphosate on the central nervous system during acute exposure and in
individuals exposed to high amounts of such pesticides.

Assessment and conclusion

Assessment and conclusion by applicant:

The effect of glyphosate, AMPA and glycine was investigated on the integrity of the blood-brain
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barrier in vitro using an induced pluripotent stem cell line differentiated into brain microvascular
endothelial cells (BMEC) and neurons. The endpoints investigated were BMEC cell viability,
fluorescein permeability in BMEC cell monolayers, tight junction complexes integrity, diffusion
across the blood-brain barrier, modulation of glucose uptake in BMECs, barrier function of neurons
co-cultured with BMECs, neurovascular coupling, differentiation of neuron progenitor cells and
neurites density. The results of this study indicate that glyphosate or AMPA are unlikely to present
toxicity towards the blood-brain barrier. Minimal effects on single parameters were observed with
glyphosate or AMPA, but were comparable with effects of the amino acid glycine.

This publication is considered relevant for the risk assessment of glyphosate but reliable with
restrictions because the glyphosate used was not sufficiently characterized and no positive controls
were used in any of the assays conducted.

Reliability criteria for in vitro toxicology studies made by applicant

Criteria
Publication: Martinez et al., 2019 met? Comments
Y/IN/?

Guideline-specific

Study in accordance to valid internationally accepted testing | N
guidelines

Study performed according to GLP N

Study completely described and conducted following scientifically | Y
acceptable standards

Test substance

Test material (Glyphosate) is sufficiently documented and reported | Y Purity of glyphosate and

(i.e. purity, source, content, storage conditions) AMPA not reported.
Source: Sigma-Aldrich,
St. Louis, USA.

Only glyphosate acid or one of its salts is the tested substance N Also glycine and AMPA
tested.

AMPA is the tested substance Y

Study

Test system clearly and completely described Y

Test conditions clearly and completely described Y

Metabolic activation system clearly and completely described NA

Test concentrations in physiologically acceptable range (<1 mM) Y Concentration range in

vitro from 0.1 to
1000 pM for some tests.

Cytotoxicity tests reported Y

Biochemical methods described Y Some could be better
documented.

Analytical method described Y The method for the

analysis of glyphosate.

Z

Positive and negative controls No positive controls were

used.

Complete reporting of effects observed

Statistical methods described

Historical negative and positive control data reported

<|z|<|<

Dose-effect relationship reported For some tests

Overall assessment

Reliable without restrictions

Reliable with restrictions Y

Reliability not assignable

Not reliable

This publication is considered relevant for the risk assessment of glyphosate but reliable with restrictions
because the glyphosate used was not sufficiently characterized and no positive controls were used in any of
the assays conducted.
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Assessment and conclusion by RMS:

The study is concluded to be reliable (Klimisch Score 1) using the ToxR Tool.

Overall, the study does not indicate an neurotoxic potential for glyphosate which is in line with the guideline
studies available. Also for AMPA, the metabolite of glyphosate the study does not indicate a neurotoxic
potential.

B.6.7.3.2. Publications on neurotoxicity — study 2

Data point: CA 5.7/002

Report author Martinez, M. et al.

Report year 2018

Report title Neurotransmitter changes in rat brain regions following glyphosate
exposure

Document No doi.org/10.1016/j.envres.2017.10.051
E-ISSN: 1096-0953

Guidelines followed in study None

Deviations from current test | Not applicable

guideline

Previous evaluation None

GLP/Officially recognised testing | No, not conducted under GLP/Officially recognised testing facilities
facilities

Acceptability/Reliability: Conclusion GRG: Yes/Reliable with restrictions

Conclusion AGG: Reliable with restrictions

Full summary of the study according to OECD format

The effects of glyphosate oral exposure on brain region monoamine levels in male Wistar rats were
examined. Glyphosate-treated rats (35, 75, 150 and 800 mg/kg bw, 6 days), had no visible injury, i.e.,
no clinical signs of dysfunction were observed. After the last dose of glyphosate, the levels of
serotonin (5-HT), dopamine (DA) and norepinephrine (NE) and its metabolites were determined in the
brain regions striatum, hippocampus, prefrontal, cortex, hypothalamus and midbrain, by HPLC.
Glyphosate caused statistically significant changes in the 5-HT and its metabolite 5-hydroxy-3-
indolacetic acid (5-HIAA), DA and its metabolites 3,4-hydroxyphenylacetic acid (DOPAC) and
homovanillic acid (HVA), and NE and its metabolite 3-metoxy-4-hydroxyphenylethyleneglycol
(MHPG) levels in a brain regional- and dose-related manner. Moreover, glyphosate, dose-dependently,
evoked a statistically significant increase in 5-HT turnover in striatum and hypothalamus and in DA
turnover in prefrontal cortex and hippocampus, and a statistically significant decrease in NE turnover
in prefrontal cortex and hypothalamus. The present findings indicate that glyphosate significantly
altered central nervous system (CNS) monoaminergic neurotransmitters in a brain regional- and dose-
related manner.

I. MATERIALS AND METHODS

Chemicals; Glyphosate [N-(phosphonomethyl) glycine], molecular formula CsHsNOsP CAS RN 107-
83-6, purity > 98%, serotonin (5-HT) and its metabolite [5-hydroxy-3-indolacetic acid (5-HIAA)],
dopamine (DA) and its metabolites [3,4-hydroxyphenylacetic acid (DOPAC) and homovanillic acid
(HVA)] and norepinephrine (NE) and its metabolite [3-metoxy-4-hydroxyphenylethyleneglycol
(MHPG)] were purchased from Sigma-Aldrich, St Louis, MO, 63103 USA. All other chemicals were
of the highest quality grade and obtained from commercial sources.
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Animals and experimental design; All experiments using live animals were undertaken in accordance
with the ethics requirements and authorized (protocol number 086) by the official ethical committee of
our university. Male Wistar rats of 60 days old each weighing 200-210 g (Charles River Inc., Margate,
Kent, UK) were used. The animals were individually housed in polycarbonate cages with sawdust
bedding and maintained in environmentally controlled rooms (22 + 2°C and 50 = 10 % relative
humidity) with a 12 h light/dark cycle (light from 08.00 to 20.00 h). Food (A04 rodent diet, Scientific
Animal Food & Engineering, SAFE, Augy, France) and water were available ad libitum. Thirty male
rats were assigned randomly to five groups of 6 animals each, a control group and four glyphosate
treated groups. Animal treated groups received glyphosate orally at the dose of 35, 75, 150 and
800 mg/kg bw [equivalent to 1/160, 1/75, 1/37 and 1/7 of the acute oral rat LD50 ~ 5.6 g/kg bw] for 6
consecutive days. The doses were chosen taking into account the LD50 oral value as well as the
NOAEL (no observed adverse effect level) described in the literature. The glyphosate treated group
rats were deprived of food for 6 h before the oral administration of glyphosate, but were allowed water
ad libitum. Glyphosate was dissolved in water and was administered orally by gavage in a maximum
volume of 2 mL/rat. Control animals received the vehicle (water) on the same schedules. The animal
body weights were measured during the study and food and water consumption of each animal was
also assessed. The animals received the treatment at the same time each day, specifically between
10:00 and 11.00 a.m. Three hours after the last dose, the animals were sacrificed by decapitation. The
brain was removed quickly and hypothalamus, midbrain, hippocampus, striatum and prefrontal cortex
tissues rapidly dissected out at 4 °C. Tissues were rapidly weighed and stored at -80 °C until analysis.

Determination of monoamine levels; The five brain regions analysed in the present study were
hypothalamus, midbrain, hippocampus, striatum and prefrontal cortex. Following sample collections,
300-800 uL of 0.4 M HCIO4 containing 0.1 % (w/v) Na,S;0s was added to the tissues, and the
mixture was homogenized (1 min) by sonication (Labsonic U-Braun). The homogenates were
centrifuged (RC5C, Sorvall Instruments) at 12,000g for 20 min at 4 °C and aliquots of supernatants
were taken for analysis of 5-HT and its metabolite 5-HIAA, DA and its metabolites DOPAC and HVA
and NE, using a high performance liquid chromatography (HPLC) technique with electrochemical
detection. Also, aliquots of supernatants were taken for analysis of the norepinephrine metabolite
MHPG by HPLC with fluorimetric detection. An acid-catalysed procedure was used to hydrolyse
MHPG-sulphate in homogenates of brain region tissues. Volumes of 200—300 uL of the supernatants
(in 0.4 M HCIO,) were treated for 3 min at 100 °C in a water bath. The samples were then cooled and
30 — 45 uL of 2 M NaOH were added (final pH: ca. 1.5) and aliquots were injected into a reverse
phase HPLC system.

For the analysis of catecholamines NE, DA, DOPAC and HVA, the mobile phase consisted of 0.1 M
Na;HPO,-2H,0, 0.1 M citric acid (pH 3.5), 1.6 mM octane sulphonic acid, 0.9 mM EDTA and 10 %
(v/v) methanol. For the analysis of the indolalkylamines 5-HT and 5-HIAA, the mobile phase
consisted of 0.1 M Na;HPO4-2H,0, 0.1 M citric acid (pH 3.5) and 10 % (v/v) methanol. Elution was
performed at a flow rate of 1 mL/min and the working electrode potential was set at 0.8 V for
catecholamines and 0.7 V for indolalkylamines. The HPLC system consisted of a Shimadzu liquid
chromatograph, model LC-9A equipped with a 5 um particle size C18-Nucleosil reversed phase
column (4 mm i.d. x 125 mm) proceeded by a C18 pre-column, an electrochemical detector
(Shimadzu, model L-ECD-6A), a sample injector (20 uL valve) and an integrator (Shimadzu, model
C-R6A Chromatopac). For the analysis of the norepinephrine metabolite (MHPG), the mobile phase
consisted of 0.06 M Na;HPO4-2H,O, 0.03 M citric acid and 6 % (v/v) methanol. Elution was
performed at a flow rate of 1.5 mL/min. The HPLC system consisted of a Shimadzu liquid
chromatograph, model LC-10AS, a 25 um particle size Tracer Extrasil ODS reversed phase column (4
mm i.d. x 125 mm), a fluorescence detector (Shimadzu, model RF-551), a sample injector (20 uL
valve) and an integrator (Shimadzu, model C-R6A Chromatopac). Excitation and emission
wavelengths of the detector were 275 and 315 nm, respectively.

Peak areas from the sample chromatograms were used to quantify the analytes by external standard
technique using solutions of catecholamines (NE, DA, DOPAC y HVA), indolalkylamines (5-HT and
5-HIAA) and norepinephrine metabolite (MPHG) reference standards (Sigma Chemical Co., St Louis,
MO, USA). For tissue specimens as determined by use of a linear least squares regression procedure, a
linear relationship existed in the calibration curve of catecholamines (NE, DA, DOPAC, HVA),
indolalkylamines (5-HT, 5-HIAA) and norepinephrine metabolite (MPHG) over the range of 0.002—
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100 pg/g, which always yielded a correlation coefficient exceeding 0.9998. Overall mean recovery of
catecholamines (NE, DA, DOPAC and HVA), indolalkylamines (5-HT and 5-HIAA) and
norepinephrine metabolite (MPHG) from tissues was 100 % for every analyte. Within- and between-
day variation was < 4 %. Quantification limit (LOQ) was 2 ng/g for NE, DA, DOPAC, 5-HT and 5-
HIAA and 10 ng/g for HVA and MPHG in the different tissue matrices. NE, DA and 5-HT turnover
were calculated as ratios of metabolites to neurotransmitter.

Data analysis; Statistical analysis of data was performed using GraphPad Prism 6 for Windows.
Results are presented as mean + S.D. of 6 animals per group. Results significantly different from
controls are also presented as percentage change over control. One-way ANOVA was carried out to
determine significant dose-dependent effect of glyphosate on 5-HT, DA, NE and metabolite levels and
the corresponding turnover values in the brain regions studied, followed by Tukey's post hoc test.
Statistical significance was set at P < 0.05. ANOVA's F values are presented in the Tables. F
distribution was calculated with numerator degrees (DFn) and denominator degrees of freedom (DFd).

I1. RESULTS

The glyphosate-treated rats at oral doses of 35, 75, 150 and 800 mg/kg bw/day for 6 days had no
visible injury. These doses were selected based on preliminary experiments where the doses and route
of administration did not show any adverse effects, abnormal clinical signs as well as changes in body
weight, food and water consumption in the animals (see table below).

Table B.6.7.3.2-1: Effect of glyphosate on body weight gain and food and water consumption in
male rats

Parameter Animal groups

Control Glyphosate (35 mg/kg bw, 6 Glyphosate (75 mg/kg bw, 6 Glyphosate (150 mg/kg bw, 6 Glyphosate (800 mg/kg bw, 6
days) days) days) days)
Body weight gain (g) 29.17 + 2.64 27.67 £ 4.23 29.33 £ 3.08 30.00 £ 4.00 27.33 £ 4.50
Food consumption (g) 96.33 £ 7.45 98.00 = 7.27 95.660 = 7.39 93.67 £ 9.24 95.50 + 9.05
Water consumption (mL) 133.83 = 20.92 131.50 = 20.12 129.5 = 21.50 140.50 = 24.77 151.00 = 9.19

Results are presented as means + SD for six rats.
Results are not significantly different from control group.
Continuous probability distribution (F) for all parameters were lower than 1.140 (DFn = 4, DFd = 25).

All the rat groups exposed to glyphosate by oral route did not show statistically difference on weight
of tissues (brain regions) or the ratio weight tissue/body weight (%) compared to control group (data
not shown).

Glyphosate at a dose of 35 mg/kg bw did not affect the 5-HT, DA, NE and metabolite levels in the
brain regions studied. In this study, 35 mg/kg bw might be identified as the NOAEL based on
neurotransmitter changes in CNS.

Glyphosate at doses of 75, 150 and 800 mg/kg bw produced in a dose-dependent manner a significant
decrease of 5-HT content respect to control in striatum. Moreover, glyphosate at doses of 150 and
800 mg/kg bw produced a significant decrease of 5-HT content respect to control in hippocampus and
prefrontal cortex and only at a dose of 800 mg/kg bw in hypothalamus and midbrain. In addition, the
highest dose (800 mg/kg bw) of glyphosate resulted in a significant decrease in the 5-HIAA levels in
hippocampus compared to control group. Also, glyphosate at doses of 150 and 800 mg/kg bw
significantly increased the turnover (5-HIAA/5-HT) in striatum and hypothalamus compared to
control groups (see table below).

Table B.6.7.3.2-2: Effect of glyphosate on 5-HT and 5-HIAA levels and turnover (5-HIAA/5-HT)
in brain regions of male rats
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Parameter Animal groups: oral dose of glyphosate during 6 consecutive days ~ Brain regions
Striatum Hippocampus Prefrontal cortex Hypothalamus Midbrain
5-HT (ng/g) Control 696.28 £ 14.11 321.60 = 12.99 710.24 £ 39.86 1698.90 + 15.31 1551.79 + 70.09
35 mg/kg bw 650.05 £ 38.04 319.00 £ 8.17 675.01 £ 49.65 1642.00 £ 74.65 1541.00 + 62.59
75 mg/kg bw 557.50 = 112427 (-20)"  315.16 = 6.98 603.64 = 133.99 1575.00 = 147.39 1515.42 + 51.99
150 mg/kg bw 445,57 = 85337 (—-36)"  293.97 = 6.23" (- 9) 507.20 = 421177 (—-29)"  1360.75 + 452.82 1495.03 + 64.02
800 mg/kg bw 355.11 = 16,487 (—49)" 29106 = 27.67 (—9) 482.80 = 69.26" (—32)" 1103.07 = 111.29" (—35) 1210.46 + 134.137" (- 22)°
27.45° 5.793" 10.51" 7.330" 18.18
5-HIAA (ng/g)  Control 365.50 + 75.88 390.31 = 99.55 299.85 + 48.05 74332 + 78.12 86534 + 1239
35 mg/kg bw 366.30 £ 55.29 383.04 £ 6.35 297.00 £ 48.98 755.00 + 33.45 846.00 + 95.25
75 mg/kg bw 366.49 £ 68.09 351.54 £ 8.99 295.10 £ £4.32 736.09 £ 55.73 820.32 + 120.66
150 mg/kg bw 368.70 = 31.54 307.93 = 91.06 270.69 = 58.58 733.13 = 116.03 805.00 + 66.93
800 mg/kg bw 352.41 = 60.91 269.81 = 55.417 (—31) 259.39 = 37.20 726.33 = 40.54 708.82 = 151.74
0.06677" 3.669" 0.7277" 0.175" 1.661
5-HIAA/5-HT Control 0.53 £ 0.12 1.22 + 0.30 0.42 = 0.06 0.45 = 0.04 0.56 = 0.09
35 mg/kg bw 0.56 + 0.06 1.20 + 0.04 045+ 011 0.47 = 0.20 055 + 0.08
75 mg/kg bw 0.66 + 0.08 112 + 0.04 05+015 052 = 0.19 054 + 0.09
150 mg/kg bw 0.86 + 0.26"" (63)° 1.06 = 0.35 0.54 +0.14 0.59 = 0.18" (30)° 054 = 0.04
800 mg/kg bw 0.99 £ 0.14" (88)° 0.93 = 0.21 0.54 £ 0.09 0.69 = 0.157" (53)° 059 = 0.13
20.8" 1.591" 1.355" 13.31° 0.3139"

** Results are presented are means + SD from six animals in each group and are significantly different from the control value at P < 0.01.
*** Results are presented are means = 3D from six animals in each group and are significantly different from the control value at P < 0.001.
* Results are presented are means + SD from six animals in each group and are significantly different from the control value at P < 0.05.

* Percentage change over control in parenthesis.

" F (continuous probability distribution; DFn = 4, DFd = 25).

With respect to DA, DOPAC and HVA levels and turnover in brain regions (see table below),
glyphosate at doses of 75, 150 and 800 mg/kg bw produced, in a dose-dependent manner, a
statistically significant decrease of DA levels in prefrontal cortex and midbrain compared to control
groups. Likewise, glyphosate at the highest dose (800 mg/kg bw) decreased significantly the DA
levels in hypothalamus, striatum and hippocampus compared to control group. Moreover, glyphosate
at doses of 150 and 800 mg/kg bw decreased significantly the DOPAC metabolite levels in
hypothalamus and glyphosate at highest dose only produced a significant decrease of DOPAC levels
in hippocampus respect to control group. In addition, the HVA levels significantly decreased after
doses of glyphosate 75, 150 and 800 mg/kg bw in hypothalamus, after doses of glyphosate 150 and
800 mg/kg bw in midbrain; and after dose of 800 mg/kg bw in prefrontal cortex respect to control
groups. Glyphosate (75, 150 and 800 mg/kg bw) produced a significant increase of the turnover
(DOPAC+HVA/DA) in prefrontal cortex respect to control groups. Glyphosate at highest dose only
produced a significant increase of the turnover (DOPAC+HVA/DA) in hippocampus (see table
below).

Table B.6.7.3.2-3: Effect of glyphosate on DA, DOPAC and HVA levels and turnover
(DOPAC+HVA/DA) in brain regions of male rats

Parameter Animal groups: oral dose of glyphosate during 6 consecutive days  Brain regions
Striatum Hippocampus Prefrontal cortex Hypothalamus Midbrain
DA (ng/g) Control 6406.35 = 502.83 24B.48 * 59.36 209.00 * 45.43 600.20 = 35.36 776.95 = 34.09
35 mg/kg bw 6332.00 = 296.00 231.00 = 34.60 186.00 + 21.33 581.00 = 51.76 732.00 = 20.86
75 mg/kg bw 5614.83 = 1040.66 213,55 = 29.46 109.14 + 16.61"" (—48)  555.48 = 102.85 676.48 = 28.33" (—13)°
150 mg/kg bw 5563.85 + 223.28 177.84 + 39.32 67.28 £ 107877 (-53)° 52852 + 39.21 666.07 + 205" (—14)"
800 mg/kg bw 5009.86 + 468.29" (—22)° 73.07 = 67.49 (=71)° 34.99 + 3365 (—83) 480.02 + 23.93" (—20)" 64272 = 22.98"" (-17)"
6.044" 12.49 36.86" 4.001 23.71"
DOPAC (ng/g) Control 691.04 + 64.66 951 £ 1.77 21.43 £ 2.68 93.22 = 21.18 48.75 £ 13.78
35 mg/kg bw 689.00 + 74.87 9.44 = 1.29 21.00 £ 2.23 85.00 = 18.34 47.00  8.38
75 mg/kg bw 688.17 + 221.53 9.00 = 1.22 19.19 = 1.23 68.19 = 21.13 45.78 £ 9.33
150 mg/kg bw 689.62 + 37.04 7.66 = 1.26 18.46 £ 1.01 57.55 =611 (—38)"  44.81 = 4.09
800 mg/kg bw 683.38 + 72.08 6.66 = 1.95" (—30) 20.04 £ 0.84 57.26 =470 (—39)" 4378 £ 1.93
0.00389" 4.005 2.958" 6.156 0.3051°
HVA (ng/g) Control 907.87 + 258.95 18.29 = 1.95 50.75 = 8.78 68.91 = 14.12 71.46 = 3.82
35 mg/kg bw 906.00 + 132.32 18.00 = 3.48 50.60 + 4.97 64.00 = 8.34 68.00 + 5.32
75 mg/kg bw 901.87 + 260.40 17.45 = 4.11 50.33 + 6.29 44.34 = 17.407 (—-36)°  65.10 = 4.41
150 mg/kg bw 846.17 + 48.38 16.17 = 1.26 46.38 + 4.27 3477 £ 57777 (=50  52.91 * 6.047 (—26)°
800 mg/kg bw 839.75 + 32.86 16.40 = 259 30.84 = 11.557 (—39) 36.82 64177 (47 38.09 = 11107 (—47)
0.226" 0.6519° 7.480" 11.50 25.26"
(DOPAC +HVA)/DA  Control 0.25 £ 0.05 0.12 = 0.02 0.36 % 0.09 0.28 = 0.25 0.15 £ 0.02
35 mg/kg bw 0.25 = 0.04 0.12 = 0.01 0.39 + 0.02 0.27 = 0.06 0.16 + 0.02
75 mg/kg bw 03011 0.13 = 0.03 0.64 = 0.07” (78) 0.22 = 0.07 0.16 + 0.02
150 mg/kg bw 0.28 = 0.02 0.14 = 0.03 0.67 = 0.07” (86) 0.18 = 0.02 0.15 + 0.01
800 mg/kg bw 031 = 0.04 0.98 = 0.917" (150)° 288 + 2627 (153 0.20 = 0.02 0.13 + 0.02
1.269" 5.254 39.28 2,009 2.647"

##+ Results are presented are means = SD from six animals in each group and are significantly different from the control value ai P < 0.001.
** Results are presented are means + SD from six animals in each group and are significantly different from the control value at P < 0.01.

* Results are presented are means = SD from six animals in each group and are significantly different from the control value at P < 0.05.

* Percentage change over control in parenthesis.

" F (continuous probability distribution; DFn = 4, DFd = 25).

In relation to NE and MHPG levels and turnover, glyphosate at doses of 75, 150 and 800 mg/kg bw
produced a significant decrease of the NE levels in striatum and midbrain compared to control.
Moreover, glyphosate at doses of 150 and 800 mg/kg bw produced a significant decrease of NE levels
in hippocampus and only at a dose of 800 mg/kg bw in prefrontal cortex respect to control groups.
Moreover, MHPG levels significantly decreased after doses of glyphosate 150 and 800 mg/kg bw in
hippocampus and after dose of glyphosate 800 mg/kg bw in striatum, prefrontal cortex, hypothalamus
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and midbrain. Glyphosate at dose of 800 mg/kg bw produced a significant decrease of the turnover
(MHPG/NE) in prefrontal cortex and hypothalamus compared to control group (see table below).

Table B.6.7.3.2-4: Effect of glyphosate on NE and MHPG levels and turnover (MHPG/NE) in
brain regions of male rats

Parameter
of glyphosate during &

Animal groups: oral dose  Brain regions

consecutive days Striatum Hippocampus Prefrontal cortex Hypothalamus Midbrain
NE (ng/g) Control 210.64 + 79.72 190.74 + 13.01 145.81 + 3.08 1006.77 + 195.00 452.04 = 76.01
35 mg/kg bw 202.00 + 37.93 183.00 + 11.02 145.00 + 9.34 1005.00 + 74.85 422.00 = 39.44
75 mg/kg bw 121.07 + 42.09* (—43)"  159.24 + 20.21 138.54 + 11.18 1000.88 * 76.64 357.03 = 55.11° (—21)°
150 mg/kg bw 118.13 + 24.65 (—44)°  150.02 + 30.98" (—21)° 137.29 £ 6.11 901.07 + 72.69 358.61 = 31.77" (—21)°
800 mg/kg bw 102.74 + 27.107 (51 137.34 + 15137 (—28)" 127.64 + 1235 (—12)" 878.22 + 71.54 358.92 + 17.12° (-21)°
7.194" 7.981" 3.908" 2.007" 5.083"
MHPG (ng/g) Control 161.88 + 21.25 67.07 + 8.13 109.60 + 28.56 50.29 + 8.27 71.69 + 15.56
35 mg/kg bw 159.00 + 35.00 61.00 + 5.85 100.00 + 12.67 46.00 = 11.27 70.00 + 9.32
75 mg/kg bw 155.46 + 36.00 54.90 + 6.67 8467 + 12,91 43.40 £ 7.21 69.11 + 8.54
150 mg/kg bw 132.94 + 31.34 51.22 + 9.28" (—24)° 84.46 + 12.41 43.03 = 21.58 67.72 + 10.57
800 mg/kg bw 108.95 + 10° (—33)°" 50.47 + 9.85" (—25)" 7111 = 103277 (—35)" 20.22 = 9.257 (—60)" 29.01 * 4.66 (—60)"
3.748" 4.451° 4.810" 5.198" 18.61"
MHPG /NE  Control 0.85 + 0.29 0.35 + 0.06 0.77 £ 0.18 0.05 + 0.01 0.16 + 0.03
35 mg/kg bw 0.84 + 0.33 0.34 + 0.05 0.69 + 0.09 0.05 + 0.02 0.17 + 0.02
75 mg/kg bw 1.42 + 0.59 0.35 = 0.08 0.61 + 0.08 0.04 + 0.01 0.20 + 0.04
150 mg/kg bw 1.14 + 0.23 0.35 = 0.08 0.62 = 0.10 0.05 + 0.03 0.19 + 0.03
800 mg/kg bw 1.10 + 0.19 0.37 + 0.07 0.56 * 0.05™ (—23)" 0.02 + 0017 (=55  0.18 = 0.01

2733 0.1513° 2.792° 5.423" 1.923°

* Results are presented are means = 5D from six animals in each group and are significantly different from the control value at P < 0.05.

** Results are presented are means * 5D from six animals in each group and are significantly different from the control value at P < 0.01.
*** Results are presented are means + SD from six animals in each group and are significantly different from the control value at P < 0.001.
* Percentage change over control in parenthesis.

® F (continuous probability distribution; DFn = 4, DFd = 25).

Discussion

Pesticides are widely used in agricultural and other settings, resulting in continuing human exposure.
The nervous system represents a prime target for both the acute and chronic effects of pesticides.
Among them are the organochlorines, pyrethroids, organophosphates, neonicotinoids, herbicides and
some novel agents. Acute symptoms can include headache, nausea, dizziness, and sensory
paraesthesia. Toxicity often involves neuronal hyper-excitability, and disorders of cognition.
Toxicological in vitro and in vivo studies have demonstrated specific neurodegenerative effects from
exposure to certain pesticides, and human case reports have suggested a causal relationship between
certain pesticide exposures and Parkinson's disease (PD) typically associated with degeneration of the
dopaminergic neurons. Evidence is also now accumulating that organophosphate pesticides target
serotonin and noradrenergic systems contributing to adverse outcomes related to emotional and social
behaviours. Ingestion of the herbicide glyphosate may cause significant toxicity including nausea,
vomiting, diarrhea, oral and abdominal pain, renal and hepatic impairment, and pulmonary oedema.
Impaired consciousness and seizures have also been reported as sequelae but there are limited data of
glyphosate on central nervous system (CNS) toxicity. This study was designed to investigate the
effects of glyphosate on CNS monoaminergic neurotransmitter contents (5-HT, DA and NE) in male
Wistar rats in order to generate more data on the glyphosate neurotoxicity.

The current study showed that exposure to glyphosate, in a region and dose-dependent manner, was
accompanied by a significant decrease in the 5-HT, DA and NE contents in the brain regions studied
(striatum, hippocampus, prefrontal cortex, hypothalamus, hypothalamus and midbrain), which
indicated that glyphosate transfer across the blood-brain barrier, enters the brain, probably
accumulates in significant quantity, and exerts neurotoxicity altering the serotonergic, dopaminergic
and noradrenergic systems. Researchers have reported similar changes of these brain neurotransmitters
after exposure to the insecticide pyrethroid cyfluthrin. It should be noted that the rats treated with
glyphosate at dose of 35 mg/kg bw per day did not exhibit any effects on the 5-HT, DA and NE
contents in the brain regions studied. In our study, this NOAEL observed (35 mg/kg bw per day) was
lowest to that identified on the maternal and developmental toxicity studies (NOAEL of 50 mg/kg bw
per day) and used to establish the ADI. For current regulatory evaluation of risks associated with
glyphosate exposure, a NOAEL of 35 mg/kg bw per day could be used instead of a NOAEL of
50 mg/kg bw per day. In this regard, taking into account that glyphosate probably accumulates in the
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CNS and considering that in the present study the glyphosate exposure was only during only 6 days,
further research with a longer period of exposure should be necessary to corroborate the proposed
NOAEL of 35 mg/kg bw per day.

In the present study, quantitative analysis of 5-HT, DA and NE contents showed that the loss of these
neurotransmitters was mainly observed in the striatum [5-HT and NE contents decreased significantly
(-49 % and -51 %, respectively) after the highest dose of 800 mg glyphosate/kg bw] and in prefrontal
cortex and hippocampus [DA contents decreased significantly (-83 % and -71 %, respectively) after
the highest dose of 800 mg glyphosate/kg bw]. Previous studies also showed in rats that glyphosate
decreased DA but not 5-HT levels in striatum as well as reduced the locomotor activity suggesting that
the decrease in striatal DA levels could also explain a behavioural hypoactivity. Moreover, in our
study, glyphosate after the highest dose of 800 mg/kg bw produced a significant increase of the (5-
HIAA/5-HT) turnover in striatum (88 %) and of the (DOPAC+HVA/DA) turnover in prefrontal (153
%) and hippocampus (150 %), but a significant decrease of the (NE/MHPG) turnover in prefrontal
cortex (-23 %) and hypothalamus (-55 %), critical brain regions that regulate cognitive functions. The
cooperation of the hippocampus and the prefrontal cortex is vital in spatial working memory
performance and decision making. Disconnection or damage to either of the two brain regions induces
impaired cognitive behaviours. Because cognitive functions are quite complex, more details are
required for the complete understanding of glyphosate-induced neurotoxicity. It would be of interest to
investigate the developmental changes of the hippocampus and prefrontal cortex in prenatal
glyphosate.

I11. CONCLUSION

The authors concluded that the results demonstrate that glyphosate leads to loss of 5-HT, DA and NE
levels in the CNS. The neurochemical effects observed in the present study are an important public
health concern. Although there was no data on humans, glyphosate could exert its neurotoxicity,
notably on monoamine systems, by inducing DNA damage, neuronal inflammation and oxidative
stress mechanisms. Further investigation is needed to involve the glyphosate herbicide with
neurodegenerative diseases.

Assessment and conclusion by applicant:

Although the study concludes “loss of 5-HT, DA and NE levels in the CNS”, no historical controls are available
to assess and compare the changes in the treatment-groups to ascertain if the effects are within background or if
they are biologically relevant.

This publication is considered relevant for the risk assessment of glyphosate but reliable with restrictions
because there were no negative or positive historical control data to establish whether changes in the levels of
neurotransmitters were biologically meaningful. No concurrent positive control was included to demonstrate
assay viability. Also no analytical verification of dose levels are available.

Reliability criteria for in vivo toxicology studies made by the applicant

Criteria | Comments

Publication: Martinez, M. et al., 2018 met?

Y/IN/?
Guideline-specific
Study in accordance to valid internationally accepted testing | N Non-guideline
guidelines
Study performed according to GLP N

Study completely described and conducted following scientifically | Y
acceptable standards

Test substance

Test material (Glyphosate) is sufficiently documented and reported | Y Technical glyphosate
(i.e. purity, source, content, storage conditions) purity of >98 %. Source:
Sigma-Aldrich.

No information on
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storage,

Only glyphosate acid or one of its salts is the tested substance Y Yes

AMPA is the tested substance N

Study

Test species clearly and completely described Y Wistar rat (male)

Test conditions clearly and completely described Y Yes

Route and mode of administration described Y Oral by gavage.

Dose levels reported Y 35, 75, 150, 800 mg/kg
bw/day for 6 days

Positive control N -

Number of animals used per dose level reported Y 6/dose group.

Method of analysis described for analysis test media N -

Validation of the analytical method N -

Analytical verifications of test media N -

Complete reporting of effects observed N

Statistical methods described Y

Historical control data of the laboratory reported N

Dose-effect relationship reported Y

Overall assessment

Reliable without restrictions

Reliable with restrictions Y No positive or negative
historical control data
and no  concurrent
positive  control data
included, no analytical
verification of dose or
stability.

Reliability not assignable

Not reliable

This publication is considered relevant for the risk assessment of glyphosate but reliable with restrictions
because there was no historical control to determine if changes in the levels of neurotransmitters were within
historical controls. No positive control was included. Also no analytical verification of dose levels are
available.

Assessment and conclusion by RMS:

The study adequately describes the key elements of the Material and Methods and Results section. However, as
also indicated by the applicant no negative or positive historical control data was provided to establish whether
changes in the levels of neurotransmitters were biologically relevant and no concurrent positive control was used
to determine study performance. Overall, the study is concluded to be reliable with restrictions.

B.6.7.3.3. Publications on neurotoxicity — study 3

Data point: CA 5.7/003

Report author Chorfa, A. et al.

Report year 2013

Report title Specific pesticide-dependent increases in a-synuclein levels in
human neuroblastoma (SH-SY5Y) and melanoma (SK-MEL-2)
cell lines.

Document No doi:10.1093/toxsci/kft076
E-ISSN: 1096-0929.

Guidelines followed in study None

Deviations from current test | Not applicable

guideline
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Previous evaluation Yes, evaluated in RAR (2015)

GLP/Officially recognised testing | No, not conducted under GLP/Officially recognised testing
facilities facilities

Acceptability/Reliability: Conclusion GRG: Yes/Reliable with restrictions

Conclusion AGG: Study reliable.

1. Full summary of the study according to OECD format

The objective was to precisely assess changes in a-syn levels in human neuroblastoma (SH-SY5Y)
and melanoma (SK-MEL-2) cell lines following acute exposure to several pesticides including
glyphosate using Western blot and flow cytometry. The study was conducted using an in vitro test
system. Glyphosate did not have any impact on the endpoints measured in this study.

I. MATERIALS AND METHODS

Cell culture: SH-SY5Y (a human dopaminergic neuroblastoma cell line) and SK-MEL-2 (a human
cutaneous melanoma cell line) obtained from American Type Culture Collection (ATCC, Rockuville,
MD) were maintained in Dulbecco’s modified Eagle’s (DMEM-F12-GlutamaxI) medium containing
10 % fetal bovine serum (Invitrogen), 100 U/mL penicillin, and 100 pg/mL streptomycin in an
incubator at 37 °C and 5 % CO2.

Recombinant AdV-mediated overexpression of a-syn. Cell transduction was performed as
previously described (see study report). Briefly, a recombinant adenoviral genome containing the full-
length complementary DNA encoding human WT and mutant A53T a-syn in frame with a C-terminal
myc-His epitope tag was generated by homologous recombination. Cells were infected with a-syn
AdV or GFP AdV. On day 2 of infection, the medium was replaced with AdV-free DMEM.

Pesticides exposure: Cells at 70 % confluence were exposed to the pesticides, including glyphosate
(N-(phosphonomethyl)-glycine) (Sigma-Aldrich). Purity was 99.5 %. Glyphosate was dissolved in
ultrapure water. Glyphosate concentrations for cell exposures (at 75 and 50% viability) were chosen
based on the evaluation of toxicity following exposure of the SH-SY5Y cell line (0.005-800 uM)
using the 3-(3,4-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. The protocol
used for cell exposure and / or transduction with recombinant AdVs is shown in the figure below.

Figure B.6.7.3.3-1: Experimental protocol of exposure to pesticides and recombinant AdV
transduction of SH-SY5Y neuroblastoma and SK-MEL-2 melanoma cell lines.

seeding +/- transduction change culture medium
of cells by adenoviruses without adenoviruses

| d i
| N\

day O day 3 day 5 day 6 —=> analysis
/ of cells
+/- exposure to change culture medium
pesticides +/- exposure to pesticides

At approximately 70 % cell confluence (day 3), cells were transduced with recombinant AdVs for protein overexpression
(WT a-syn, AS3T a-syn, GFP) and/or exposed to pesticides (rotenone, paraquat, maneb, and glyphosate) at concentrations
corresponding to the IC50 determined on the SH-SY5Y cell line. For certain experiments, these two steps (pesticides
exposure/adenoviral transduction) were combined. After 48 h (day 5), two protocols were followed. When the cells were only
transduced with AdV, the culture medium was replaced by fresh AdV-free culture medium. When the cells were exposed to
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pesticides, the culture medium was replaced by fresh AdV-free culture medium supplemented with pesticides. Experiments
were ended 24 h later (day 6), and adherent cells were collected for analyses by flow cytometry or Western blot.

Cell death and viability assays: The MTT assay was performed with the Celltiter96 nonradioactive
kit (Promega, France). MTT is metabolically converted into formazan by mitochondrial
dehydrogenases of healthy, living cells. Briefly, 5 x 10* cells per well were seeded into 96-well plates
in duplicate and then treated with different concentrations of glyphosate. Cell death was assessed after
72 h of pesticide exposure. Then, 15 uL of “dye solution” was added to each well, and the plates were
incubated at 37 °C, 5% CO,, for 4 h. Finally, 100 uL of “solubilization/stop solution” was added.
After incubation for 1 h at 37 °C, the optical density of the dissolved formazan grains within the cells
was measured spectrophotometrically at 560 nm (BioTek ELXx808, France). Results were expressed as
percentage of the control. The ICs, half-maximal (50 %) inhibitory concentration, was determined for
each pesticide from the graph of cell viability.

Protein extraction and Western blotting: After pesticide exposure, the cells were harvested and
lysed in Laemmli buffer and then heated for 10 min at 100 °C. The cell extract was then centrifuged
(15,000 x g, 30 min at 4 °C) before being loaded on to 12 % gel for SDS-PAGE. Western blots were
performed as previously described (see study report). Blots were hybridized with monoclonal
antibodies against B-actin (Abcam, dilution 1:1000) and against a-syn (clone 42, BD Biosciences,
dilution 1:2000) overnight at 4 °C. The membranes were then washed and further hybridized with goat
anti-mouse immunoglobulin G (IgG) horseradish peroxidase—conjugated antibody (Pierce, dilution
1:1000) for 30 min at room temperature. Protein bands were detected with chemiluminescent reagents
(SuperSignal West Dura Extended Duration Substrate Kit, Pierce), then exposed to autoradiographic
films or to a CCD camera (Versadoc system 5000, Bio-Rad), and quantified by Quantity One soft-
ware (Bio-rad).

Flow cytometry: The cells were harvested by centrifugation at 1000 x g for 5 min at 4 °C. The cell
pellets were resuspended in a blocking solution (2 % BSA-PBS) at 4°C. The cells were
simultaneously permeabilized and fixed for 20 min at 4 °C with BD Cytofix/Cytoperm Kit (BD
Biosciences). All steps were carried out with permwash solution (BD Permwash Kit). After another
centrifugation step, the cell pellets were incubated with a-syn clone 42 antibody in permwash solution
for 30 min at 4 °C. They were then rinsed with permwash solution and incubated with goat anti-mouse
IgG R-phycoerythrin conjugate (Invitrogen) at 4 °C for 30 min. The specific fluorescence intensities
were measured with a BD FACS LSRII analyzer (BD Biosciences). Data were acquired using Diva
software (BD Biosciences) and analyzed with FlowJo software (v7.6.5-TreeStar, Ashland, Oregon).

Statistical analysis: The results represent means + SEM from at least 3 and up to 15 independent
experiments. The effects of glyphosate on cell survival, following exposures of the four cell types
(SH-SY5Y = WT a-syn AdV and + A53T a-syn AdV and + GFP AdV) to different concentrations,
were determined from an analysis of covariance. The results from Western blot studies were subjected
to a Wilcoxon’s test. For the flow cytometry studies of AdV-transduced cells, the mean fluorescence
intensities of cells exposed or not exposed to glyphosate were compared using Student’s test. Then, we
realized a Levene’s analysis in order to verify the hypothesis of homogeneity of variances. If the
hypothesis was not verified, the Welch’s analysis was used.

Il. RESULTS

The impact of in vitro exposure to glyphosate on a-syn levels was assessed in two human cell lines of
neuronal (SH-SY5Y) or melanocytic (SK-MEL-2) origin. The levels of endogenous a-syn or of
recombinant a-syn levels after transduction with recombinant AdVs (WT and A53T a-syn AdV) were
analyzed by Western blot and flow cytometry.

Cytotoxicity Associated With Pesticide Exposure and/or Adenoviral Transduction

The SH-SY5Y neuronal cell line was first exposed to various concentrations of glyphosate (0.005-
800 uM) for 72 h. The respective cytotoxicity of glyphosate (relative amounts of living and
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metabolically active cells) was estimated by MTT assay (see figure below). This showed that
glyphosate had a distinct effect on the survival of SH-SY5Y cells after 72 h of exposure. The half-
maximal (50%) inhibitory concentrations (IC50) for glyphosate was 9 pM. It was 11 uM for
glyphosate for the SK-MEL-2 cell line. The IC50 value, determined after exposure of the SH-SY5Y
cell line for 72 h, was chosen for further investigations of the effects on a-syn levels. The same
concentration was used in experiments with the SK-MEL-2 melanoma cell line.

Figure B.6.7.3.32: Effects of pesticides and adenoviral transduction on viability of SH-SY5Y
neuroblastoma cells.

Cell viability (% of control)
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(A) Cell viability was assessed using the MTT assay. Data represent mean £ SEM numbers of viable treated cells/numbers of
viable untreated cells from three separate experiments (*p < 0.05). The p values were determined by Wald’s test. The cell
viability percentage after 72-h treatment with increasing concentrations (0.005-800 uM) of pesticide was measured: rotenone
(grey curve), maneb (dashed black curve), glyphosate (black curve em dash), or paraquat (black solid curve).

(B) Part of the concentration range has been removed to facilitate comparison of the results. We then used the 1Cso previously
determined on SH-SY5Y cells (100 nM and 6, 9, and 250 pM) to quantify the viability of cells transduced with WT or A53T
a-syn AdV after pesticide exposure for 72 h in comparison to untransduced SH-SY5Y cells.

(C) The cytotoxicities associated with the recombinant Advs transduction alone, with either the GFP protein, WT or A53T a-
syn AdV, were measured at 48 h (grey bars) and 72 h (black bars).
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Glyphosate cytotoxicity, following exposure for 72 h of SH-SY5Y cells transduced with recombinant
AdVs, was then analyzed using the protocol summarized in Figure B.6.7.3.3-1. The MTT assay did
not reveal a significant decrease in the viability of WT a- syn AdV-transduced cells after exposure to
glyphosate [-2 % [p = 0.6]) at the previously determined 1C50 (see Figure B.6.7.3.3-2 (B)). Viability
was significantly decreased (-17%) with glyphosate (p < 0.01) when the cells were transduced with
AS53T a-syn AdV. Thus, glyphosate induced a greater reduction of viability in cells transduced with
AS53T a-syn AdV than in nontransduced SH-SY5Y cells.

It should be noted, however, that viability was also consistently decreased in the absence of pesticide
exposure, after transduction with WT a-syn AdV (-14 %)(p < 0.05) and even more so with A53T a-
syn AdV (-38 %)(p < 0.05) at 72 h, as shown in Figure B.6.7.3.3-2 (C) representing three different
experiments. Viability was already decreased 48 h after transduction with A53T a-syn AdV (-18%) (p
< 0.05). Cytotoxicity seemed to be related to a-Syn overexpression, as viability was unchanged 48 or
72 h after transduction with the GFP AdV used as a control in these experiments.

Specific Increase of Endogenous a-syn in Human Neuroblastoma and Melanoma Cells Exposed to
Pesticides

Both SH-SY5Y neuroblastoma and SK-MEL-2 melanoma cell lines express a-Syn. We therefore
assessed endogenous a-syn expression using Western blot and flow cytometry and examined the
ability of glyphosate exposure to modulate changes in a-syn levels. The Western blot experiments
indicated that endogenous a-syn levels (B.6.7.3.3-3 A) were significantly increased by 100 nM
rotenone (~1.81x) (p < 0.001), whereas no change was observed in the closely related, but
nonamyloidogenic, B-synuclein protein B.6.7.3.3-3 C). The impacts of glyphosate on the level of
endogenous a-syn in SH-SY5Y neuroblastoma cells was measured in comparison (B.6.7.3.3-3 A). A
significant increase in a-syn levels was not observed with glyphosate up to 9 uM (p = 0.6553).

Quantification of Recombinant a-Syn Levels by Flow Cytometry Following Pesticide Exposure

We then attempted to quantify the changes in a-syn levels following transduction with AdV designed
to overexpress a- Syn. Transduction of SH-SYS5Y cells with WT or A53T a-syn AdV resulted in
similar levels of a-syn expression as measured by flow cytometry. In comparison to the isotype
control, a 5.1 % increase in fluorescence intensity was observed compared with 1.7% for the
endogenous protein. Similar levels of a-syn were produced in a-syn AdV-transduced SK-MEL-2 cells
(data not shown). The Western blot revealed that transduction with recombinant a-syn AdV was
associated with a predominant band at 22.5 kDa, resulting from the presence of the myc-His tag
epitope, in addition to the 19 kDa band representing the endogenous a-syn.

The authors then confirmed the effects of pesticides on AdV-associated a-syn levels by Western blot
(Figure B.6.7.3.3-4). In AdV-transduced SH-SY5Y cells, 1.38- and 1.70-fold increases were observed
with WT (left panel) and AS53T (right panel) a-syn, respectively, following exposure to 100 nM
rotenone (p < 0.001).

Pesticide impact was then assessed by flow cytometry after 72-h exposure of SH-SY5Y cells
transduced with WT or AS53T a-syn AdV to the ICsy (determined on the SH-SY5Y cell line) in
comparison to a GFP AdV control (Figure B.6.7.3.3.-5). The observed increases in a-syn levels were
specific, as no change in GFP fluorescence was apparent after exposure to glyphosate (data not shown)
of cells transduced with a GFP AdV control.

No increase in a-syn levels was detected after exposure of SH-SY5Y cells transduced with WT or
AS53T a-syn AdV to glyphosate.

No significant increase in a-syn levels was found after the exposure to glyphosate of SK-MEL-2 cells
transduced with WT or A53T a-syn AdV (compared with those transduced with GFP AdV).

Figure B.6.7.3.3-3 - 3: Characterization of the impact of pesticides on endogenous a-syn levels in
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SH-SY5Y and SK-MEL-2 cells by Western blot and flow cytometry.
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(A) The levels of endogenous a-syn were estimated by Western blot after exposure of SH-SY5Y cells to different pesticides
at concentrations corresponding to 25 and 50 % of the 1Cso (50 and 100 nM rotenone; 150 and 250 uM paraquat; 1 and 6 uM
maneb; 3 and 9 UM glyphosate).

(B) Similarly, the levels of endogenous a-syn in SK-MEL-2 cells exposed to 50 and 100 nM rotenone were also assessed.
(C) In parallel, we estimated the amounts of p-synuclein in SH-SY5Y cells after rotenone exposure.

(D) B-actin was used as a loading control. Data represent the means £ SEM from four to six independent experiments
obtained by Wilcoxon’s test (**p < 0.001; *p < 0.05). The fold increase is indicated above the histogram for each
experimental condition. Finally, the fluorescence curves corresponding to the levels of endogenous a-syn (dotted curve) in
SH-SYS5Y cells observed by flow cytometry after exposure to 100 nM rotenone (black curve, shaded area) are compared with
SH-SY5Y cells immunostained with an isotype control (grey curve)(D).

Data represent the means + SEM from three independent experiments.

Figure B.6.7.3.3-4 - 4: Characterization of the impact of pesticides on recombinant a-syn levels
in SH-SY5Y cells by Western blot and flow cytometry.

53



Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

(B) sH-sysy
® — —+ AS3T
a-syn AdV
-
42kDa
(B-actin)
x b a-syn AdV
£ 22.5kDa
K
19kDa
® o o -——
: Endogenous
a-syn
SH-SY5Y SH-SY5Y
©) WTa-syn AdV AS3T a-syn AdV
rotenone rotenone
50nM  100nM —  50nM 100nM

a-syn AdV =
22-5"03—{— — d I-
J2ka e emm——
(B-actin) . oy 170
[ Vs 139
1

N

Relative band
density

0
(A Three days after adenoviral transductions, the cells were permeabilized and immunostained with clone 42 antibody raised

against a-syn. The flow cytometry histogram shows the levels of recombinant a-syn in SH-SY5Y cells overexpressing either
WT (dashed line) or A53T (solid line) a-syn AdV, in comparison to endogenous a-syn (grey line).
(B) Western blot detection of recombinant a-syn in comparison to endogenous a-syn is shown.

(C) Finally, the levels of recombinant a-syn were quantified in SH-SY5Y cells transduced with either WT or A53T a-syn
AdV following rotenone exposure at 50 and 100nM.

Data represent the mean + SEM a-syn/B-actin ratios from four independent experiments (**p < 0.001 obtained by
Wilcoxon’s test).
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Figure B.6.7.3.3-4 - 5: Characterization of the impact of pesticides on a-syn levels in AdV-
transduced SH-SY5Y and SK-MEL-2 cells by flow cytometry.
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(A) Fluorescence curves correspond to the a-syn levels following AdV transduction of SH-SY5Y cells by GFP AdV (left
column, solid curve not shaded), WT a-syn AdV (center column, solid curve not shaded), and A53T a-syn AdV (right
column, solid curve not shaded) alone or following exposure to either 100nM rotenone (upper panel, solid curve, grey
shaded) or 250uM paraquat (lower panel, solid curve, grey shaded).

(B) Fluorescence curves correspond to the a-syn levels in SK-MEL-2 after transduction with WT a-syn AdV (left and center
column, solid curve not shaded) or A53T a-syn AdV (right column, solid curve not shaded) alone or following exposure to
9uM glyphosate (solid curve, grey shaded), 64M maneb (solid curve, grey shaded), 100nM rotenone (upper panel, solid
curve, grey shaded), or 250uM paraquat (lower panel, solid curve, grey shaded).

Data represent the means + SEM of 6 to 12 separate experiments for each of the different pesticide exposures.

I11. DISCUSSION & CONCLUSION

Overall, the specific effects of the pesticides were quite consistent for both endogenous and AdV-
produced a-syn. The mechanisms involved in the pesticide-induced increases were not examined but
could reflect a decreased efficiency of the cellular mechanisms involved in the degradation of
misfolded proteins such as the proteasome pathway, and/or, for the endogenous protein, increased
synthesis of the protein. The changes in protein levels were specific to a-Syn, as no changes were
observed for a GFP protein encoded by recombinant AdVs or for the endogenous B-synuclein
expressed in the SH-SYS5Y cell line. B-Synuclein shares a high homology sequence with a-syn but is
less prone to aggregation in relation with the absence of 11 amino acids in the central region of the
protein.

No effect of the pesticide glyphosate on a-syn levels was detected. Although a case of parkinsonian
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syndrome was reported following acute poisoning with glyphosate (Barbosa et al. 2001 (refer to
B6.9.8.15)), it was concluded in a new study that there is little evidence to suggest a causal
relationship between glyphosate exposure and noncancer diseases, including PD.

It was found that paraquat, and to a lesser extent rotenone, but not maneb or glyphosate, also increased
the a-syn levels in SK-MEL-2 cells, whether produced endogenously or after adenoviral transduction.
In summary, we provide an approach based on commonly used methods, which allow the
quantification of cellular a-syn levels, and we show here that these levels are greatly increased
following exposure to certain pesticides, which have been specifically associated with PD. This
experimental strategy could provide useful and readily available information specific to each pesticide
so that the neurotoxic potential of the chemical can be assessed prior to large scale use in the field. On
this basis, further studies are now focusing on the development of analytical methods in microplate
format, which would be more convenient for large scale screening. To what extent such in vitro
observations reflect specific events involved in the molecular pathogenesis of human a-syn associated
diseases remains to be determined.

1. Assessment and conclusion

Assessment and conclusion by applicant:

The objective was to precisely assess changes in a-syn levels in human neuroblastoma (SH-SY5Y) and
melanoma (SK-MEL-2) cell lines following acute exposure to glyphosate using Western blot and flow
cytometry. The study was conducted using an in vitro test system. Glyphosate did not have any impact on the
endpoints measured in this study. This is not a guideline study, nor did this study evaluate an endpoint used in
risk assessment. Therefore, this study in not usable for quantitative human health risk assessment or hazard
assessment.

This publication is considered reliable with restrictions (no positive control was included and only 2 test
concentrations were used) but is not relevant for the risk assessment of glyphosate.

Reliability criteria for in vitro toxicology studies

Criteria Comments
Publication: Chorfa et al., 2013 met?
Y/N/?

Guideline-specific

Study in accordance to valid internationally accepted testing | N
guidelines

Study performed according to GLP N

Study completely described and conducted following scientifically | Y
acceptable standards

Test substance

Test material (Glyphosate) is sufficiently documented and reported | Y Purity of 99.5 %. Source:

(i.e. purity, source, content, storage conditions) Sigma-Aldrich.

Only glyphosate acid or one of its salts is the tested substance N Also other pesticides
tested (rotenone,
paraguat, maneb).

AMPA is the tested substance N

Study

Test system clearly and completely described Y Human  neuroblastoma
(SH-SY5Y) and
melanoma (SK-MEL-2)
cell lines.

Test conditions clearly and completely described Y

Metabolic activation system clearly and completely described NA

Test concentrations in physiologically acceptable range (< 1 mM) Y 0, 3, and 9 uM.

Cytotoxicity tests reported Y

Positive and negative controls N No positive  controls
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used.

Complete reporting of effects observed

Statistical methods described

Historical negative and positive control data reported

Dose-effect relationship reported

<|z|<|<

Overall assessment

Reliable without restrictions

Reliable with restrictions

Reliability not assignable

Not reliable

This publication is considered not relevant for the risk assessment of glyphosate because it is not a guideline
study, nor did this study evaluate an endpoint used in risk assessment. It is reliable with restrictions because
no positive control was included and only 2 test concentrations were used.

Assessment and conclusion by RMS:

The study adequately described the key elements of the Materials and Methods section and Results section. As
indicated by the applicant no positive control was included. However, positive results were obtained with
paraquat and therefore this is not considered to be a limitation by the RMS. Overall, the study is concluded to be

reliable (Klimisch Score 1).

B.6.7.3.4. Publications on neurotoxicity — study 4

Data point

CA5.6
(Note AGG: the applicant submitted this publication for section B.6.6.1 (generational
studies) but it is considered more appropriate for the neurotoxicity section (B.6.7) of

the RAR)

Report author Ait-Bali Y. et al.

Report year 2020

Report title Pre- and postnatal exposure to glyphosate-based herbicide causes behavioral
and cognitive impairments in adult mice: evidence of cortical ad
hippocampal dysfunction.

Document source Archives of toxicology, (2020) Vol. 94, No. 5, pp. 1703-1723

Guidelines followed in study

None

Deviations from current test
guideline

Not applicable

Previous evaluation

Not previously submitted

GLP/Officially recognised
testing facilities

No

Acceptability/Reliability

Supplementary

Aim of the study

The present study was conducted using a multifaceted behavioral battery to assess the profile of gestational and
lactational GBH effects in a mouse model. Behavioural assays covering neonatal age and adulthood were
selected to measure a range of early reflex development as well as locomotor, affective, sociability and cognitive
functions. Mechanistic, cytoarchitectural, neurochemical and molecular mechanisms underlying of GBH-
induced neurobehavioral deficits were evaluated, with the goal to provide benchmark data for GBH risk

assessment in the brain.

Materials and methods

Test material: Roundup herbicide (glyphosate concentration: 360 g/l as isopropylamine salt 486 g/l),
was supplied by Monsanto Company, St. Louis, MO, USA

Lot/Batch: Not reported

Purity: Not reported

Vehicle: Tap water

Test animals: Mice
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Strain: Swiss

Age/weight on arrival: | 3 month/weight not reported

Source: Faculty of Sciences, Cadi Ayyad University, Marrakech, Morocco
Housing: Not reported

Acclimatisation period: | Not reported

Diet: Not specified, ad libitum

Water: Tap water, ad libitum

Environmental Temperature 2212 °C, light/dark cycle 12 h/12 h and humidity not reported
conditions:

Experimental design

Females were mated with breeding males (two females for one male) over a day and were examined on the
following day by vaginal plug inspection to assess successful mating. If judged copulated, the female was
removed from the cage of the male and housed individually. This was considered as the day 0 of gestation (GO0).
Female exposure to GBH through oral gavage occurred daily from GO to postnatal day 21 (P21). Three
experimental groups were formed, each one including a minimum of six female mice: a group exposed to a
lower dose (250 mg/kg) of GBH, a group exposed to a higher dose (500 mg/kg) of GBH, and a control group
which received vehicle (tap water).

Gestation outcomes, maternal behaviour and body weight of pups
To detect any signs of poisoning, all pregnant mice were observed daily from the first administration day (GO0)
until parturition. In addition, several parameters of maternal behaviour, fertility and reproduction were evaluated.

Motor and sensory development assessment

Behavioural testing (negative geotaxis, righting reflex, cliff avoidance and rotarod tests) was performed.
Animals (n = 10 for each group: control, 250 mg/kg and 500 mg/kg; two males from each litter) were tested
during morning sessions starting at 9 a.m. The tests for sensorimotor development assessed during the same day
were separated by an interval of 30 min.

Adult behaviour

From P60, behavioral tests were performed to assess locomotor activity (open field, OF), levels of anxiety (OF
and elevated plus-maze, EPM), social interaction (three-chambered sociability test, TCS), working memory (Y-
maze), recognition memory (novel object recognition test, NOR) and learning and emotional memory
performances (passive avoidance test, PA). The behaviour of a total number of ten mice for each group was
evaluated between 9 a.m. and 13 p.m. and was recorded.

Determination of acetylcholinesterase enzyme activity

After the behavioural analyses, mice were Killed by decapitation, their brains immediately removed from the
skull and the PFC and hippocampi were dissected for biochemical analyses. Acetylcholinesterase (AChE)
activity was determined in tissue homogenates.

Tissue sampling and immunofluorescence

Upon conclusion of behavioural testing, control and treated mice were anesthetized with an intraperitoneal
injection of urethane 40% and transcardially perfused with saline solution, followed by ice-cold 4%
formaldehyde in phosphate-buffered saline. The brains were then removed, post-fixed in the same fixative for 12
h and cryoprotected overnight in 30% sucrose. They were then cut on a freezing cryostat into 30 um frontal
sections. The sections containing the substantia nigra pars compacta (SNc), the ventral tegmental area (VTA)
and the striatum were used for tyrosine hydroxylase (TH) immunofluorescence, while sections containing PFC
and dorsal hippocampus stocked for GFAP and Iba-1 immunofluorescence.

Image analysis

The TH-immunostained sections were used to assess the number of dopaminergic cells in the SNc and VTA and
dopaminergic fibers in the striatum, while the GFAP and Iba-1 immunostained sections were used to assess
reactive astocytes and microglia, respectively, in the PFC and dorsal hippocampus. Three mice per group were
used for these analyses. All analyses were carried out by an operator blinded to the experimental groups.

RNA isolation, cDNA preparation, and quantitative real-time PCR

Twenty-four hours following the completion of behavioural and cognitive tests, RNA was extracted from PFC
and hippocampus tissues from control and GBH 500 mg/kg exposed mice (n = 3 each). RNA level was
quantified by measuring absorbance at 260 and 280 nm. Following retrotranscription of total RNA, quantitative
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real-time PCR (qRT-PCR) was carried out. Analyses were performed in technical duplicate and biological
triplicate.

Statistical analysis

Fertility and reproduction parameters as well as maternal behaviour were analysed by one-way ANOVA, while
body weight gain and early sensorimotor endpoint results were analysed using the repeated measure two-way
ANOVA (GBH dose and age), followed by a Holm-Sidak’s post hoc test for multiple comparisons. The dataset
of behavioural tests in adult mice, enzyme activity results and histological assays were compared between
different groups (treated and control) and analysed using one-way ANOVA, followed by a Holm-Sidak’s post
hoc for multiple comparisons. The biomolecular data were analysed with t test. The results are presented as mean
+ SEM, and a value of p < 0.05 was considered statistically significant.

Results

Gestation outcome and maternal behaviour following GBH exposure

Administration of GBH to pregnant females affected fertility and reproduction parameters. Indeed, the fertility
rate and the gestational index were lower in treated groups compared to control. Similarly, both the number of
litters and the total number of mice per litter were significantly lower in the GBH-exposed groups. Treatment
with GBH 500 mg/kg, but not with the lower dosage, also affected retrieving and nesting index (Table 2). In
contrast, the statistical analysis did not reveal a significant difference in the gestation length between treated and
control groups (F 18 = 1.08, p > 0.05) (Table 1).

Table 1*: Reproductive findings in mice given GBH during pregnancy and lactation

Glyphosate-based herbicide

0 (control) 250 mg/kg 500 mg/kg

No. of females copulated 8 10 24
No. of pregnant females 7 6 6
Fecundity index (%) 87 60 25
No. of death during pregnancy 0 0 1
Gestation length (days) 19.8+0.37 20+0.54 19.2+0.2
No. of females with live born 7 6 5
Gestation index (%) 100 100 83
No. of females with totally 0 0 1
litter loss
No. of litters 7 6 5
Total no. of pups born 56 40 35
No. of pups born alive 51 34 33
No. of dead pups 5 6 2
Delivery index (%) 100 100 100
Lactation index (%) 88.2 79.4 69.6
Nest building index (%) 100 100 80
Retrieving index (%) 100 100 80
% of males 37 45 40

Fecundity Index (%) = (no. of pregnant females/no. of females copulated) x 100

Values are given as the mean + SD

Gestation index (%) = (no. of females with live pups born/no. of pregnant females) x 100

Delivery index (%) = (no. of females delivering/no. of pregnant females) x 100

Lactation index (%) = (no. of living offspring on day 21/no. of offspring born alive) x 100

Nesting index = (no. of females building theirs nests for a maximum duration of 30 min/no. of females delivering) x 100
Retrieving index = (no. of females retrieving over pups for a maximum duration of 30 min/no. of females delivering) x 100
% of males = (no. of males/no. of pups) x 100

*Retrived from Ait-Bali, Y., et al., Archives of Toxicology (2020) 94: 1703-1723

GBH decreased body weight of pregnant females and their offspring
The two-way repeated measures ANOVA showed a significant effect of treatment (F(2,19) = 11.80, p < 0.01) and
period of treatment (Fp19) = 211.62, p < 0.001) on dam weights. However, the interaction between the two
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factors was not significant (F,19) = 0.95, p > 0.05). The post hoc comparisons showed that body weight gain was
significantly reduced following GBH treatment at both 250 and 500 mg/kg with respect to the control (p < 0.05)
(Table 2). Likewise, our results indicated a significant effect of treatment and age on pup’s body weight (F,19) =
11.80, p < 0.01; Fp19 = 11.80, p < 0.01, respectively) as well as for the interaction between the two factors
(Fe19 = 11.80, p < 0.01). Furthermore, Holm-sidak comparisons revealed a significant reduction of body weight
gain in offspring delivered from both GBH exposed dams groups p < 0.05) (Table 2).

Table 2*: GBH affects body weight gain of mice mothers and their offspring

Glyphosate-based herbicide 250 vs control Post hoc 500 vs 250 vs 500

control
0 (control) 250 mg/kg 500 mg/kg t p t P t P

Pregnancy

Gl 0.78+0.34 —122+048 —-3.66+0.14 359 ns 7.98 otk 1.94  ns

G7 5.24+0.55 —2.20+0.66 0.24+049 546 * 8.98 ok 1.56 ns

G135 10.38+0.67 8.12+0.55 5.18+0.56 406 ns 934 ¥ 234  ns

GI19 16.34 +0.65 14.16+0.49 10.48+0.78 391 ns 10.53 ik 2.03 ok
Lactation

L1 9.22+0.95 5.04+1.19 3.80+£0.76 434 ns 5.63 * 098 ns

L7 10.00+0.93 6.76 +1.28 5.52+1.01 337 ns 4.66 ns 0.33 s

L15 11.06+0.66 7.54x1.31 6.30+0.83 3.60 ns 4.95 * 2.80 ns

L19 11.44+0.83 8.44+1.01 7.20+0.51 3.12  ns 4.41 ns 0.33  ns
Litter

P1 1.31+0.02 1.15+£0.07 1.05+0.88 1.02  ns 1.65 ns 0.51 ns

P7 2.51+0.03 2.08+0.14 1.91+0.11 2.68 ns 379 ns 090 ns

P15 5.47+0.23 4.06+0.22 3.17+0.13 892  #k=* 1452  **%* 459 k=

P21 7.56+0.18 6.57+0.24 6.43+0.20 6.23 kx 7.10  FFE 071 ns

G gestation day, L lactation day, P postnatal day
*p<0.05; *¥p <0.01; ***p<0.001; ns (no significant) p>0.05

*Retrived from Ait-Bali, Y., et al., Archives of Toxicology (2020) 94: 1703-1723

GBH delayed developmental skills of pre- and postnatally exposed offspring

Righting reflex

Investigation whether pre- and postnatal exposure to GBH caused atypical sensorimotor skills development in
offspring. Two-way repeated measure ANOVA showed a significant main effect of treatment (F(23 = 13.83, p <
0.001) and the expected effect of age, indicating a reduction in righting time as the mice developed (F(,23) =
309.10, p < 0.001). Notably, GBH treatment delayed the development of the righting reflex as shown by a
significant interaction between the two factors (F(,23 = 8.38, p < 0.001). Post hoc analysis revealed that mice
treated with 250 mg/kg or 500 mg/kg GBH had slower righting reflexes time than the controls only at P5 (250 vs
control mg/kg: g = 7.45, p < 0.001; 500 mg/kg vs control: g = 10.32, p < 0.001) (Fig.. 1A).

Negative geotaxis

The two-way ANOVA revealed a significant effect of treatment (F(,23 = 83.84, p < 0.001) and the expected
maturation effect reflected by the significant effect of age (F23 = 59.44, p < 0.001). The interaction was also
significant (F23 = 23.41, p < 0.001). Post hoc comparisons confirmed that mice treated with 500 mg/kg had
higher negative geotaxis time compared to the controls at P5, 7 and 9 (q = 19.27, p < 0.001; g = 10.45, p < 0.001
and g = 5.97, p < 0.01, respectively) (Fig.. 1B).

Cliff avoidance

A main effect of treatment was found (F,23 = 4.05, p < 0.05), as well as the expected effect of age (F23) =
23.05, p < 0.001). However, the interaction was not significant (F23 = 2.40, p > 0.05). Post hoc comparisons
confirmed that mice treated with 500 mg/kg of GBH had slower cliff avoidance time than controls only at P 5 (q
=4.84,p <0.05) (Fig.. 1C).
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Traction test

One-way ANOVA analysis showed a significant difference between treated and control groups (F .23 = 21.38,

p < 0.001). Post hoc analysis revealed that mice treated with 250 mg/kg or 500 mg/kg GBH showed shorter fall-
down latencies than the controls at P10 (250 mg/kg vs control: q = 2.41, p < 0.05; 500 mg/kg vs control: g =
6.47, p < 0.001). The difference between the two doses of GBH was also statistically significant (250 mg/kg vs
500 mg/kg: g = 4.06, p < 0.01) (Fig.. 1D).

Rotarod test

The two-way ANOVA analysis revealed that the motor coordination was significantly affected by the treatment
(Fe23 = 13.61, p < 0.001), as well as by the age of the animals (F.23 = 64.04, p < 0.001). Likewise, the
interaction was significant (Fp23 = 4.76, p < 0.001). Multiple comparisons confirmed that both GBH-treated
groups had lower fall-down latency than the control group on P23 (250 mg/kg vs control: g = 4.95, p < 0.05; 500
mg/kg vs control: g = 8.01, p < 0.001) and P24 (250 mg/kg vs control: q = 4.83, p < 0.05; 500 mg/kg vs control:
q=5.42, p<0.01) (Fig.. 1E).

Effects of GBH on offspring lasting into adulthood

To investigate whether GBH exposure during prenatal and postnatal developmental might translate into long-
lasting consequences on adult behaviour, we tested the behavioural repertoire of adults’ offspring by assaying
locomotor activity, anxiety-like phenotype, social interaction as well as different forms of memory.

Open field test

As indicators of locomotor activity and anxiety-like levels, we recorded the total distance travelled over the open
field as well as the velocity and the time spent in the central zone of the maze (anxiety index). One-way ANOVA
analysis of the total distance travelled and the percentage of the time spent in the central zone revealed
significant differences between treated and control groups (Fp17) = 3.76, p < 0.05; F17) = 50.67, p < 0.001,
respectively). However, no difference was found between groups for the velocity (F17) = 3.76, p > 0.05) (Fig..
2C), even though treated mice seemed slower than controls. Multiple comparisons confirmed that the group of
500 mg/kg exhibited significant decrease of distance travelled compared to the control group (t = 2.69, p < 0.05)
(Fig.. 2B). Similarly, post hoc analysis revealed that both GBH-treated groups spent significantly less time in the
center of the open field compared to the control (250 mg/kg vs control: t = 6.57, p < 0.001; 500 mg/kg vs
control: t = 9.88, p < 0.001). In addition, the same analysis revealed a significant difference between treated
groups (t = 3.30, p < 0.01) (Fig.. 2D).

Elevated plus-maze

The open field result was confirmed by EPM data. Indeed, one-way ANOVA analysis of the ratio of time spent
in the OA and the anxiety index showed a significant difference between treated and control group (Fe17) =
72.38, p < 0.001; F17) = 18.17, p < 0.001, respectively). However, the analysis of the ratio of entries’ number in
the OA did not show any statistical difference between groups (Fe17 = 1.05, p > 0.05) (Fig.. 2G). Multiple
comparisons confirmed that the ratio of time spent in the OA was significantly lower in treated groups compared
to the control group (250 mg/kg vs control: t = 9.29; p < 0.001; 500 mg/ kg vs control: t = 11.26; p < 0.001)
(Fig.. 2F). Moreover, the anxiety index was significantly higher in treated groups (250 mg/kg vs control: t =
4.36; p < 0.001; 500 mg/kg vs control: t =5.78; p < 0.001) (Fig.. 2H).
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Fig.. 1*: Pre-and postnatal GBH exposure resulted in neurodevelopmental endpoints changes. A) Righting
reflex test. B) Negative geotaxis test. C) Cliff avoidance test. D) Traction test. e Rotarod test. Results are
presented as mean + SEM. *p < 0.05; **p < 0.01; ***p < 0.001. The “*” refers to 250 mg/kg or 500 mg/kg
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Fig.. 2*: Pre- and postnatal GBH exposure resulted in behavioral alterations in the offspring during
adulthood. A) Recording of the trajectory of in the OF test. B-D) Effect of GBH on locomotor activity and
anxiety-like phenotype in the open field test. E) Recording of the trajectory of mice in the EPM test. F-H)
Effect of GBH on anxiety-like phenotype in EPM test. Results are presented as mean £ SEM. *p < 0.05;
**¥kp < 0.001; #p < 0.05; ##p < 0.01. The “*” refers to 250 mg/kg or 500 mg/kg vs control groups
comparison and the “#” refers to the 250 mg/kg vs 500 mg/kg groups comparison. OA open arm, CA
closed arm
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Three-chambered sociability

This test was used to investigate the voluntary social interaction of animals. The data analysis revealed a
significant interaction between the wire cup (holding mouse vs object) and treatment (F 17y = 73.53, p < 0.001).
However, there was no significant main effect of both treatment and wire cup Fe17 = 2.00, p > 0.05; F17) =
1.10, p > 0.05, respectively). Post hoc comparisons revealed that mice treated either with 250 or 500 mg/kg of
GBH spent less time with the wire cup holding another conspecific (250 mg/kg vs control: t = 7.42, p < 0.001;
500 mg/kg vs control: t = 9.42, p < 0.001; 250 mg/ kg vs 500 mg/kg: t = 1.99, p < 0.05) and more time with the
wire cup holding the object (250 mg/kg vs control: t = 4.89, p < 0.001; 500 mg/kg vs control: t = 7.06, p < 0.001;
250 mg/kg vs 500 mg/kg: t = 2.16, p < 0.05) compared to the controls (Fig.. 3B). We also found a significant
effect of the wire cup factor on the visit number as well as its interaction with the treatment factor (F17 =
26.25, p < 0.001; Fpi7y = 17.89, p < 0.001, respectively). Multiple comparisons confirmed that only mice
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exposed to 250 mg/kg showed less visit number of wire cup holding another conspecific (t = 4.89, p < 0.001),
while both GBH-exposed groups showed higher visit number of the wire cup holding the object compared to the
controls (250 mg/kg vs control: t = 4.39, p < 0.001; 500 mg/kg vs control: t = 6.32, p < 0.001) (Fig.. 3C).

Fig.. 3*: Pre- and postnatal GBH exposure resulted in sociability and cognitive alterations in the offspring
during adulthood. A) Recording of the trajectory in the TCS test. B) and C) Effect of GBH on social
interaction in the TCS test. D) Effect of GBH on short and long-term memory in the PA test. E) Effect of
GBH on working memory in the Y-maze test. F) and G) Effect of GBH exposures on recognition memory
in the NOR test. Results are presented as mean £ SEM. *p < 0.05; **p < 0.01; ***p < 0.001; #p < 0.05; ##p
< 0.01. The “*” refers to 250 mg/kg or 500 mg/kg vs control groups comparison and the “#” refers to the
250 mg/kg vs 500 mg/kg groups comparison. M mouse, O object
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Passive avoidance

We further examined mice by step-through avoidance learning, an experimental paradigm used for assessing
learning, short- and long-term memory. The change in the latency to enter into the dark compartment was
compared among the three treatment groups and was found to be affected by both treatment and time of test
(Fein = 13.96, p < 0.01; Fpi7 = 31.00, p < 0.01, respectively). The analysis revealed also a significant
interaction between the two factors (Fe17) = 7.46, p < 0.05). Post hoc analysis indicated that only the group
exposed to 500 mg/kg of GBH showed a significant decrease of latency after 2 h (500 mg/kg vs control: t = 6.32,
p < 0.001), while both treated groups exhibited a significant decrease of latency 24 h of after the electrical shock
administration (250 mg/kg vs control: t = 4.39, p < 0.001; 500 mg/kg vs control: t = 6.32, p < 0.001) (Fig.. 3D).

Y-maze

The effect of GBH on working memory was evaluated by Y-maze task. One-way ANOVA analysis showed a
significant difference in spontaneous activity between treated and control groups (F,17) = 11.50, p < 0.001). Post
hoc comparisons confirmed that the spontaneous alternation in GBH-treated mice was lower than that in control
mice (250 mg/kg vs control: t = 2.14, p < 0.05; 500 mg/kg vs control: t = 4.78, p < 0.001) and this effect was
significantly more pronounced in 500 mg/kg than in 250 mg/kg (t = 2.64, p < 0.001) (Fig.. 3E).

Novel object recognition
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This test was used to assess the potential effects of GBH on recognition memory. One-way ANOVA analysis
showed a significant difference in both the ratio of time spent beside the new object and the discrimination index
(Fei7 = 37.70, p < 0.001). Multiple comparisons revealed that GBH exposed mice spent less time exploring the
novel object and had low discrimination index compared to the controls (250 mg/kg vs control: t = 5.43, p <
0.001; 500 mg/kg vs control: t = 8.58, p < 0.001). In addition, the same analysis revealed a significant difference
between treated groups (t = 3.15, p < 0.01) (Fig.. 3F and G).

Biochemical, histological and molecular changes within brain of GBH-exposed mice

GBH effects on AChE activity

Cholinergic system is closely associated with anxious and cognitive functions. The impact of GBH exposure on
AChE in the supernatants of specific brain area homogenates were assessed. ANOVA analysis showed
significant differences between groups in PFC and whole brain (F2) = 12.78; p < 0.05; F22 = 13.93; p < 0.05,
respectively), while no statistical difference was found in the hippocampus (Fe2) = 5.79; p > 0.05) (Fig.. 4C).
Post hoc comparisons revealed that only the group exposed to 500 mg/kg of GBH showed a significant decrease
of AChE activity in the whole brain (500 mg/kg vs control: t = 5.24, p < 0.05) (Fig.. 4A), while the activity of
this enzyme was significantly decreased in PFC for both doses 250 and 500 mg/kg doses (250 mg/kg vs control:
t = 4.85, p < 0.05; 500 mg/kg vs control: t = 3.65, p < 0.05) (Fig..4b).

Fig.. 4*: Pre- and postnatal GBH exposure resulted in AChE inhibition. A) Whole brain. B) PFC. C)
Hippocampus. Results are presented as mean + SEM. *p < 0.05. The “*” refers to 250 mg/kg or 500 mg/kg
vs control group comparison
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GBH effect on dopaminergic system

To examine the impact of GBH exposure on dopaminergic neurons, we evaluated the expression of tyrosine
hydroxylase (TH), a key enzyme involved in dopamine synthesis. Indeed, the quantitative analysis of TH-
immunolabeled cells number in the SNc, in the VTA and in the striatum indicated a significant difference
between control and treated groups (Fe17) = 17.89, p < 0.001; F,17) = 14.78, p < 0.01; Fan = 8.41, p < 0.05,
respectively). Post hoc comparisons confirmed a significant reduction in the number of TH-positive cell bodies
(TH+) in the SNc (250 mg/kg vs control: 3.66, p < 0.05; 500 mg/kg vs control: t = 5.92, p < 0.01) (Fig.. 5B) and
in the VTA (250 mg/kg vs control: 4.47, p < 0.01; 500 mg/kg vs control: t = 4.91, p < 0.01) of GBH-exposed
animals compared to the controls (Fig.. 5C). Moreover, the same analysis showed that 500 mg/kg treated group
showed a significant decrease in the integral optical density of the TH+ fibers immunofluorescence in the
striatum compared to the control and 250 mg/kg groups (500 mg/kg vs control: t = 4.07, p < 0.01; 250 mg/kg vs
500 mg/kg: t = 2.46, p < 0.05) (Fig.. 5D).
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Fig.. 5*: Pre- and postnatal GBH exposure resulted in dopaminergic circuit defects. A) Photomicrographs
of mice brain cross sections showing the tyrosine hydroxylase (TH)-immunoreactive neurons. B) Count of
TH positive cells in the SNc and C) in the VTA. D) The density of TH Immunoreactivity in the striatum.
Results are presented as mean = SEM. *p < 0.05; **p < 0.01; #p < 0.05. The “*” refers to 250 mg/kg or 500
mg/kg vs control groups comparison and the “#” refers to the 250 mg/kg vs 500 mg/kg groups comparison.
SNc substantia nigra pars compacta, VTA ventral tegmental area
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GBH causes neuroinflammation

Neuroinflammation was evaluated by assessing the expression of both GFAP and Iba-1 proteins in astrocytes
and microglial cells, respectively, in different regions of the PFC and the dorsal hippocampus. Interestingly, the
quantitative analysis of GFAP and Iba-1 immunofluorescence showed a significant difference among groups.
The treated groups showed a significant increase in the number, integral optical density and area occupied by
GFAP+ and Iba-1+ cells in both PFC and hippocampus (Fig.. 6 and 7).
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Fig.. 6*: Pre- and postnatal GBH exposure resulted in reactive astrocytes. A) and K) Micrographs
showing the expression of GFAP by immunofluorescence in the PFC and hippocampus. B)-D) Count of
GFAP positive cells in the PFC and L)-N) in the hippocampus. E)-G) The integral optical density of
GFAP positive cells in the PFC and O)-Q) in the hippocampus. H)-J) Area occupied by GFAP positive
cells in the PFC and R)-T) in the hippocampus. Results are presented as mean + SEM. *p < 0.05; **p <
0.01; ***p < 0.001; ##p < 0.01. The “*” refers to 250 mg/kg or 500 mg/kg vs control groups comparison
and the “#” refers to the 250 mg/kg vs 500 mg/kg groups comparison. ACCx anterior cingulate cortex,
PrLCx prelimbic cortex, ILCx infralimbic cortex, DG dentate gyrus, CA1 Ammon’s horn 1, CA3
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Fig.. 7*: Pre- and postnatal GBH exposure resulted in reactive microglia. A) and K) Micrographs showing
the expression of Iba-1 by immunofluorescence in the PFC and hippocampus. B)-D) Count of Iba-1
positive cells in the PFC and L)-N) in the hippocampus. E)-G) The integral optical density of Iba-1
positive cells in the PFC and O)-Q) in the hippocampus. H)-J) Area occupied by Iba-1 positive cells in the
PFC and R)-T) in the hippocampus. Results are presented as mean + SEM. *p < 0.05; **p < 0.01; ***p <
0.001; #p < 0.05; ##p < 0.01. The “*” refers to 250 mg/kg or 500 mg/kg vs control groups comparison and
the “#” refers to the 250 mg/kg vs 500 mg/kg groups comparison. ACCx anterior cingulate cortex, PrLCx
prelimbic cortex, ILCx infralimbic cortex, DG dentate gyrus, CA1 Ammon’s horn 1, CA3 Ammon’s horn
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GBH affects the expression of genes associated with neuroinflammation, synaptic plasticity and cell survival
One major hallmark of the inflammatory response is the release of cytokines and chemokines from activated
glial cells, we measured the mRNA expression of tumor necrosis factor alpha (TNFa) by quantitative real-time
PCR (QRTPCR). The statistical analysis showed significant increased levels of TNFa mRNA expression in the
hippocampus of exposed mice compared to controls (t = 5.26, p < 0.05), while no statistical difference was found
in the PFC (t = 0.41, p > 0.05) (Fig.. 8A). To test whether GBH could impact glutamatergic signaling, the
expression level of genes encoding for different NMDA receptors subunits were assessed. Our results showed
that GBH induced significant increase in the mRNA expression of NR1 subunit in the PFC (t = 4.92, p < 0.01)
(Fig.. 8B), while no significant differences could be observed for both NR2A and NR2B subunits in either the
PFC or the hippocampus (p > 0.05) (Fig.. 8C and D).

Based on data related to cognitive deficits, the impact of GBH exposure on the expression of brain derived
neurotrophic factor (BDNF) and its receptor tyrosine regulated kinase B (TrkB) within the PFC and
hippocampus was assessed. The analysis showed a statistically significant decreasing effect of GBH on the
expression of BDNF (t = 3.76, p < 0.05) and a significant increasing effect on the expression of its receptor TrkB
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(t=3.08, p < 0.05) in the cortices of treated mice (Fig.. 8E and F). However, no statistical significant differences
were found in the hippocampi (t = 1.65, p > 0.05; t = 0.05, p > 0.05, respectively) (Fig.. 98E and F).

Fig.. 8*: Pre- and postnatal GBH exposure resulted in genes expression in the PFC and hippocampus of
adult progeny. A) gRT-PCR analysis of TNFa transcript. B)-D) gRT-PCR analysis of NMDA receptor
subunits transcripts. E) gRT-PCR analysis of BDNF and F) its receptor TrkB transcripts. For each tissue
(PFC, Hippocampus), the gene expression is shown relatively to its control samples. Results are presented
as mean = SEM. *p < 0.05; **p < 0.01. The “*” refers to 250 mg/kg or 500 mg/kg vs control groups
comparison
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Conclusion (by the author)

The results indicate that GBH exposure to female mice of 250 and 500 mg/kg during pregnancy and lactation
induces multiple behavioral abnormalities involving motor, emotional, social and cognitive functions and targets
CNS integrity, affecting cholinergic, dopaminergic and glutamatergic systems as well as neuroinflammation and
cellular stress induction. These results strongly shed light on additional (noncholinergic) mechanisms mediating
neurological injury induced by GBH.

Assessment and conclusion

Assessment and conclusion by applicant:

Relevant but supplementary information: In vivo study on pre and post natal effects of Roundup on swiss mice
at 2 different doses only, no OECD guideline followed, no GLP status stated, no HCD provided. Oral gavage
dosing of formulated product is not relevant to real life exposure scenarios. Environmental fate and metabolism
for glyphosate active ingredient versus surfactants are different, and oral co-exposures to mammals at the
excessively high doses tested in this case are considered irrelevant to human health risk assessment. In addition,
insufficient information is provided to determine which formulation was tested and whether it is the glyphosate
EU representative formulation.

Assessment and conclusion by RMS:

In this study, groups of 10 female Swiss mice received Roundup by gavage at concentrations of 250 or 500
mg/kg bw/day from GO to PND21. Following PND60 the downstream effects at the behavioural, neurochemical
and molecular levels were examined. The results show that pre- and neonatal exposure to GBH impairs fertility
and reproduction parameters as well as maternal behaviour of exposed mothers. In offspring, exposed animals
show a delay in innate reflexes and a deficit in motor development. At the adult age, exposed animals showed a
decrease of locomotor activity, sociability, learning and short- and long-term memory associated with
alterations of cholinergic and dopaminergic systems. GBH also activated microglia and astrocytes, sign of
neuroinflammation event in the medial prefrontal cortex and hippocampus. At the molecular level, a
downregulation of BDNF expression and an up-regulation of TrkB, NR1 subunit of NMDA receptor as well as
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TNFa were found.

The study is considered as supplementary data. The study is reliable with restrictions because of the following
reasons: formulation used, only two doses tested, no OECD guideline followed, no GLP status stated, no
positive control used and no HCD provided.

B.6.8. OTHER TOXICOLOGICAL STUDIES
B.6.8.1. Toxicity studies on metabolites and relevant impurities
B.6.8.1.1. Studies with AMPA

B.6.8.1.1.1. Absorption, Distribution, Metabolism and Excretion

Study 1

Data point: CA 5.8.1/001

Report author ]

Report year 1973

Report title Final Report on CP 67573 RESIDUE AND METABOLISM
Part 11: The Metabolism of Aminomethylphosphonic Acid-“C (CP 50435-
14C) in the Laboratory Rat

Report No 303

Document No NA

Guidelines followed in study None stated

Deviations from current test|Yes, reporting deficiencies (no batch or purity of test material, only one
guideline dose, only 5 days)

Previous evaluation Not accepted in RAR (2015)
GLP/Officially recognised | No, study conducted prior to GLP

testing facilities

Acceptability/Reliability: Conclusion GRG: Supportive, Category 3a

Conclusion AGG: The study is considered to be unacceptable as the study
report is very brief and results are only limited described. It is noted that the
tested dose level is quite low compared to the dose levels tested in the
repeated dose toxicity studies.

2. Full summary
Executive summary

These studies were initiated to investigate the metabolic fate of aminomethylphosphonic acid-**C ([**C]-AMPA),
in the rat following a single oral dose to rats.

Male Wistar rats received a single dose of approximately 6.7 mg [**C]-AMPA/kg bw by oral gavage and were
sacrificed 120 hours (5 days) after dosing. During this period, urine, faeces and expired gases were collected at
12 or 24 hour intervals and assayed for radioactivity. At sacrifice, blood and selected tissues were examined for
radioactive residues.

74 % of the applied dose was detected in faeces and 20 % in urine with less than 0.1 % expired as **CO, 120 h
after application of which most was excreted within the first 24 hours. Therefore, the recovery of administered
radioactivity in excreta exceeded 90 %. Approximately 0.06 % of the original dose was recovered from the
carcass at 120 hours post-administration, but liver, kidney and muscle exhibited residues of only 6, 6 and 3 ppb,
respectively.
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Chromatographic and spectral data have demonstrated that orally administered [C!#]-AMPA is excreted
unchanged in the urine.

I. MATERIALS AND METHODS

A. MATERIALS
1. Radiolabelled test

material:
Identification:

Position of radiolabel:
Lot/Batch #:

Purity:

Specific activity:

Stability of test compound:

2. Test animals:
Species:
Strain:
Source:
Age:
Sex:
Weight at dosing:
Acclimation period:
Diet/Food:
Water:
Housing:

Aminomethylphosphonic acid-“C

Aminomethylphosphonic acid-“C (CP 50435-C ) (AMPA-'“C)
Not stated

Not reported

Not reported

8.9 mCi/mmol

Not reported

Rat

Wistar (SPF)
|

Not stated, but about 6 to 8 weeks considering the body weight
Male

Approximately 150 g

Not reported

ad libitum, fasted 4 hours prior to dose

ad libitum

Individually in Roth metabolism cages

Environmental conditions: Temperature:  not reported
Humidity: not reported
Air changes: not reported

B. STUDY DESIGN
Animal assignment and treatment

Male rats were fasted for four hours, before application of an aqueous solution containing approximately 1 mg of
[**C]-AMPA (corresponding to a dose of 6.7 mg/kg bw) by gavage. Urine, faeces and the 1N NaOH used to trap
the expired gases were collected after 12, 24, 48, 72, 96 and 120 hours. At termination a heparinised blood
sample was taken by cardiac puncture under light ether anaesthesia. The animal was sacrificed by continued
ether anaesthesia and the following tissues removed: liver, kidney, spleen, heart, brain, testes, fat, muscle and the
gastrointestinal tract (GIT) from the oesophagus to the rectum including the caecum.

Measurement of radioactivity in excreta and expired gases

One ml of the NaOH trapping solution was diluted with 2 mL water, and 15 mL phosphor solution (Insta-Gel-
Packard Instrument Co., Downers Grove, 1ll.) added and the sample analysed for *4CO, by liquid scintillation
counting.

Urine was analysed for *C-activity by diluting 0.1 mL and 0.2 mL aliquots with 4 mL 0.1M NH4HCOs. 15 mL
phosphor solution was added and the mixture shaken vigorously and chilled to form a gel. The samples were
then analysed by liquid scintillation counting.

Faeces was homogenised in 30 % aqueous isopropyl alcohol. The faeces homogenate was lyophilized and 100
myg aliquots submitted for combustion. The trapped “C-activity was analysed by liquid scintillation counting.
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Measurement of radioactivity in tissues

The collected tissue samples were weighed, frozen and lyophilized. The lyophilized samples were weighed,
aliquoted and submitted for combustion and subsequent liquid scintillation counting.

Isolation of AMPA-C from rat urine

A cation-exchange column was prepared by pouring aqueous slurry of AG-50W-X8 (H* form; 200/400 m). The
resin bed was washed with distilled water until the eluate was colourless. A 12 or 24 hour urine sample which
had been diluted to 25-35 mL with distilled water was loaded onto this cation exchanger. The column was then
eluted with 1500 mL distilled water and 20 mL fractions were collected. The eluent fractions which contained
radioactivity were pooled and loaded onto an anion-exchanger of AG-1-x8 (HCOjs form, 200/400 m). The resin
was prepared from the CI- form by passing 1M NH4 HCO; (2L 1M NH4 HCO3/1b resin) through the resin. The
resin was then washed with water until the eluate was neutral. An amount of resin equivalent to 20 g dry weight
was slurried with water and poured into a glass column forming a resin bed. The sample was then applied in a
volume of 200 mL. The column was eluted with 200 mL distilled water, followed by 300 mL 0.2N NH4HCOs.
Fractions of 5 or 10 mL were collected.

The eluent fractions from the anion exchanger which contained radioactivity were pooled and reduced to 1 — 1.5
mL and loaded onto a Bio-Gel P-2 column for gel-filtration chromatography. The gel was prepared by
suspension in 0.5N acetic acid, deaerator with a water aspirator and pouring the slurry into a column to form a
bed of 1 x 108 cm. After the sample was charged onto the column, the sample flask was rinsed with 1 - 2 mL
distilled water which was added to the column. The column was then eluted with 200 mL 0.5N acetic acid and
1 - 2 mL fractions collected.

Authentic standards of radiolabelled AMPA added to urine from untreated rats were eluted quantitatively from
the cation exchange resin. Those fractions containing *C-activity were then pooled, reduced in volume and
chromatographed on an anion exchanger and subsequently on a gel filtration column. Typically, overall
recoveries of #C-activity from [**C]-AMPA enriched rat urine were approximately 70 % of initial *C-activity.
Urine from rats orally administered [**C]-AMPA which was chromatographed in the same way resulted in
approximately 60 % recovery of the initial 1*C-activity present in the crude urine.

Thin layer chromatography (TLC)
The Bio-Gel fractions which contained radioactivity were pooled reduced to small volume and an aliquot applied

to a 20 x 20 cm thin-layer chromatography (TLC) plate with a 250 p layer of microcrystalline cellulose. The
plates were developed first in a phenol-water system of the following composition:

90 % Phenol (Fisher Certified) 84 mL
Distilled Water 16 mL
Glacial Acetic Acid 1mL
EDTA 37.2mg

After the plates were air-dried, they were rotated 90° and developed in a modified semi-stench solvent system of
the following composition:

EDTA 1.2¢
17N NH4OH 100 mL
Distilled Water 475 mL
I-Propanol 350 mL
2-Propanol 75 mL
I-Butanol 75 mL
Iso-Butyric Acid 2500 mL

Colorimetric visualization of the TLC plates was accomplished by spraying with or with a modified Hanes
reagent. *4C-activity on the TLC plates was detected by means of the Beta Camera, Model 6000. A permanent
copy of the Beta Camera CRT image was reproduced using a Polaroid Pack Camera.

Nuclear Magnetic Resonance (*H-NMR) of the isolated fractions
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The samples were lyophilized and exchanged twice with 99.8 % deuterium oxide (D.0). The sample was then
dissolved in 0.1 mL 100 % D,O. Immediately before running the spectra, the samples were dissolved in 10 pl
100 % DO and the solution filtered through a Flath-Ludin syringe filter directly into a capillary tube. An
additional 5 pL D»O was used to rinse the vial and was also filtered directly into the capillary tube. The capillary
was inserted into a teflon chuck which was then placed in a 7 inch NMR tube (Wilmad, No. 529-PP).

High resolution proton spectra (60 mHz) were run on a Varian T-60 and/or a JEOL JNM C-60-HL spectrometer.
The latter was equipped with a JNM-AS-1 resolution stabilizer, JRA-1 spectrum accumulator, Monsanto 100-A
frequency counter, an external Hewlett Packard Model 200 CD wide range audio oscillator, a Hewlett Packard
Model 5245L electronic counter, a hetero spin decoupler (JNM-5D-HC) and an RF oscillator adapter (INM-OA-
1). All 'H-NMR spectra were calibrated using HOD as the internal reference and were decoupled using the
hetero spin decoupler (JINM-5D-HC) and an RF oscillator adapter (JNM-OA-1).

Gas-Liquid Chromatography (GLC) of the isolated fractions

Following NMR analysis the samples were derivatized using trifluoroacetic acid, trifluoroacetic anhydride,
diazobutane and acetic acid in benzene and examined by GLC on a Perkin-Elmer Model 900 which is a dual
column instrument equipped with thermal conductivity (TC), flame ionization (FID) and phosphorus specific
(FPD) detectors. The samples were analysed on a glass column packed with 1 —5 % OV-17 on Chromosorb W-
HP (80/100 m) programed from 120 — 240 °C at 10 °C/min.

Mass Spectrometry of the isolated fractions

The final analysis of the purified fractions was performed by coupled gas chromatography and mass
spectrometry. A PE-900 GLC was coupled through a Rieman separator to a Perkin-Elmer Model 270 mass
spectrometer (MS) operating at 70 ev in the GLC mode. A Honeywell 2106 Visicorder was employed to focus
the instrument and record the mass spectra. The PE-270 MS was interfaced through a Hall probe to a Varian SS-
100MS data system.

Il. RESULTS AND DISCUSSION

A DISTRIBUTION OF RADIOACTIVITY FOLLOWING ORAL ADMINISTRATION OF [*C]-
AMPA

The major route of excretion of orally administered [**C]-AMPA is via the faeces. More than 50 % of the
administered dose was excreted in the faeces within 24 hours and a total of 74 % within 120 hours.

13 % of the dose was recovered from the urine within 12 hours after administration, 4.5 % was detected urine
collected 12 - 24 hours after application and less than 3 % was detected in urine collected from 24 - 120 hours.
Thus, most of the absorbed material was excreted within 24 hours.

Very little of the absorbed material was catabolised. Less than 0.1 % of the administered “C-activity was
recovered in expired air.

Table B6.8.1.1.1.1-1: Distribution of **C-activity in male rats orally administered [**C]-AMPA

Time Percent dose recovered!
(Hour) Urine Faeces CO2 Washes? Tissues Cumulative
12 13.04 5.86 0.06 18.95
24 4.50 47.24 0.01 70.70
48 1.52 19.30 0.00 91.52
72 0.66 0.91 0.00 93.09
96 0.23 0.12 0.00 93.44
120 0.05 0.06 0.00 93.55
Total 20.00 73.49 0.06 0.13 0.06 93.74

!Dose was 6.7 mg/kg body weight
2Consists of 0.1M NH4HCOs washes of cage and urine-faeces separator

Approximately 0.06% of the administered “C-activity could be accounted for in the carcass 120 hours following
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a single oral dose. Of that C-activity the muscle, due to its large relative mass, i.e., 3 % of the total live weight,
accounted for approximately one-third of the **C-activity. However, the concentration calculated on the basis of
AMPA-C equivalents was only 3 ppb in fresh tissue. In addition, the liver and kidney were only 6 ppb.

Table B6.8.1.1.1.1-2: Radioactivity in tissues 120 h after single oral dose of 6.7 mg [**C]-AMPA/kg bw (in
pg/g fresh tissue)

Tlssoe 7% Dose i bresh sy

Liver 0.01 0.006
Kidney <0.01 0.006
Muscle 0.02 0.003
Fat 0.01 0.004
Gut 0.02 0.008
Spleen <0.01 0.004
Heart <0.01 0.004
Brain <0.01 0001
Testes <0.01 0.003
Blood <0.01 0.003

B. CHARACTERIZATION OF THE EXCRETED RADIOACTIVITY.

The purification and spectral methods employed were defined on a urine sample from an untreated control rat.
The urine was spiked with approximately 500 pg [**C]-AMPA. The TLC screening procedure is capable of
separating the following compounds: glyphosate, AMPA, N-methylaminomethylphosphonic acid, glycine,
sarcosine, methylphosphonic acid and hydroxymethylphosphonic acid.

Recovery of *C-activity from [**C]-AMPA enriched rat urine was approximately 70 % of initial “C-activity.
Urine from rats orally administered [**C]-AMPA which was chromatographed in the same way resulted in
approximately 60 % recovery of the initial “C-activity present in the crude urine.

The purified urine samples were analysed by *H-NMR after being exchanged with D,O. The sample isolated
from the urine of rats administered [**C]-AMPA exhibited the characteristic doublet due to the methylene
protons, although it was not as well defined as in the sample enriched with [**C]-AMPA. However, the chemical
shifts for the methylene protons are consistent with those determined for authentic standards, and the 3!P-
decoupled spectrum shows a clear enhancement in the intensity of the response.

The samples which had been analysed by *H-NMR were exchanged with water and derivatised for GLC/MS
analysis. The mass spectrum of the Di-n-butyl-N-trifluoromethyl derivative of the sample isolated from urine
enriched with [**C]-AMPA vyielded the same basic fragmentation pattern as the spectrum of the standard AMPA-
Di-n-butyl-TFA.

Beside the peak of AMPA-Di-n-butyl-TFA additional peaks were observed in urine (P+2) spiked with [**C]-
AMPA contributing significantly to fragments containing the *C-enriched methylene group. In the sample in
which [**C]-AMPA was added to and isolated from an untreated urine sample, there are four fragments showing
a significant P+2 peak.

The mass spectra of the sample isolated from rat urine have the same characteristic fragmentation pattern as the
standard AMPA. The relative intensities of some of the lower mass fragments vary from the standard, but these
are not as significant in identification as the higher mass fragments which agree well with the standard.

I1l. CONCLUSIONS
Orally administered AMPA is only moderately absorbed from the gut of the rat after single application of 6.7
mg/kg bw. Consequently, the faeces represent the major route of excretion of ingested AMPA. Approximately

20 % of the material is absorbed and most of that amount is rapidly excreted unchanged in the urine. Of the
material absorbed, very small amounts are catabolized as evidenced by the facts that less than 0.1 % of the dose
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is expired in air and tissue residues are less than 10 ppb.

The absorption of [**C]-AMPA from the gut appears to be slightly more rapid than glyphosate since the log
unexcreted dose (i.e., body load) versus time plot of AMPA shows only a small distributive phase. However, the
biological half-life of [**C]-AMPA of 10-11 hours is of approximately the same magnitude as that of glyphosate
which was 8-9 hours. But unlike glyphosate, [**C]-AMPA did not show a redistribution phase at 48-96 hours
which plateaued the excretion curve followed by resumption of first-order elimination. Rather at approximately
72 hours the elimination curve simply plateaued as if approaching an asymptote.

3. Assessment and conclusion

Assessment and conclusion by applicant:

The excreta from male rats orally administered [**C]-AMPA were collected at various intervals through 120
hours post-administration and analysed for *4C-activity.

It was found that a total of approximately 74 % of the dose appeared in the faeces and ca 20 % in the urine with
less than 0.1 % expired in air. These figures suggest only limited absorption from the gastrointestinal tract.
Elimination is rapid and nearly complete. More than 50 % was excreted in the

faeces during the first 24 hours following dosing. About 13 % of the administered dose was found in the urine
within the first 12 hours already. Approximately 0.06 % of the total dose only was recovered from the carcass
at 120 hours post dose. Liver, kidney and muscle exhibited residues of 6, 6 and 3 ppb, respectively.
Chromatographic and spectral data demonstrated that the orally administered AMPA was excreted unchanged
in the urine. There was no indication of further metabolism.

The report does not contain any information on the limits of detection or limits of quantitation.

The reporting in this study is very brief and can be considered to be poor and therefore, it is not acceptable
based on current regulatory standards.

Assessment and conclusion by RMS:
Agreed with the conclusion by the applicant. Due to the severe reporting deficiencies and limitations of the
study it is not considered acceptable. This conclusion is in line with the previous assessment (RAR, 2015)

B.6.8.1.1.2. Acute oral toxicity

Study 1

1. Information on the study

Data point CA 5.8.1/002

Report author I

Report year 1996

Report title AMPA: Acute Oral Toxicity Study in Mice
Report No I °6-0075

Document No NA

Guidelines followed in study OECD 401 (1987); US EPA FIFRA Guidelines Subdivision F (1984); Japan
MAFF Guidelines 59 NohSan No. 4200 (1985)

Deviations from current test|The study was conducted according to OECD 401 however the deviation
guideline was identified according to OECD 420 adopted in 2001 to replace OECD
401.

- Clinical signs of toxicity were measured 1 hour after initial dosing, not 30
minutes after initial dosing as recommended by OECD 420.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities
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Acceptability/Reliability Conclusion GRG: Valid (Category 2a)
Conclusion AGG: The study is considered to be acceptable. The deviations
are not expected to significantly impact the outcome of the study.

2. Full summary

Executive Summary

AMPA was evaluated for its acute oral toxicity potential in male and female mice when administered as a
gavage dose at a level of 5000 mg/kg bw. No mortality occurred during the 14-day observation period and no
clinical signs were observed at necropsy following the observation period. There was no effect on body weight
gain. The gross necropsy conducted at termination of the study demonstrated no observable abnormalities. The
acute oral LDso was determined to be: LDso, oral, male and female mouse > 5000 mg/kg bw.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material: AMPA
Identification: AMPA
Description: White powder
Lot/Batch #: A-960719
Purity: 99.33 %
Stability of test compound: Stable for 1 year at room temperature
2. Vehicle and/
or positive control: 1 % carboxymethylcellulose
3. Test animals:
Species: ICR mice
Strain / Stock: Crj:CD-1
Source: _—
Age: 5 weeks (6 weeks after acclimatisation)
Sex: Male and female
Weight at dosing: 30.5 — 34.6 g for males; 22.9 — 24.8 g for females
Acclimation period: 7 days

Certified pellet diet MF (Oriental Yeast Co., Ltd., Azusawa, Itabashi-
ku, Tokyo), ad libitum

Water: Tap water, ad libitum

Groups of 5 animals/sex/cage were housed in aluminium cages with
wire-mesh floors

Environmental conditions: Temperature: 22 £ 3°C

Rel. humidity: 55+ 15 %

12-hour light/dark cycle

Diet/Food:

Housing:

B. STUDY DESIGN AND METHODS
In life dates: 17 September 1996 to 8 October 1996

Animal assignment and treatment
Based on the results of a preliminary dose-range finding study, 5000 mg/kg bw/day was selected as the dose
level for this study.

Table B.6.8.1.1.2.1-1: AMPA: Acute Oral Toxicity Study in Mice (Uil 1996): animal distribution

Dose Number of Animals Per Group
(mg/kg bw/day) Males Females
Test Group 5000 5 5
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Animals were fasted for about 3 hours before and 3 hours after administration. The dosing volume was 20 mL/kg
bw. Observations for clinical signs of toxicity were made 1, 3, and 6 hours after administration and then once
daily thereafter until termination of the observation period. Individual body weights were recorded just prior to
dosing, as well as 7 and 14 days after administration. On Day 14 after dosing, all animals were sacrificed under
ether anaesthesia and subjected to necropsy.

Il. RESULTS AND DISCUSSION
A. MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
No clinical signs were observed during the study.

C. BODY WEIGHT
Body weight gain was unaffected by the administration of the test substance.

D. NECROPSY
The gross necropsy conducted at termination of the study demonstrated no observable abnormalities.

111. CONCLUSIONS
The oral LDs of the test material (AMPA) in mice was estimated to be greater than 5000 mg/kg bw.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In a GLP study conducted in accordance with OECD 401 guidelines (1987), the acute oral LDsy for AMPA was
determined to be greater than 5000 mg/kg bw in male and female mice. The study is considered acceptable
because of its adherence to current study guidelines.

Assessment and conclusion by RMS:
It is agreed with the applicant. The acute oral LDso of AMPA in male and female mice was determined to be >
5000 mg/kg bw in this study. This conclusion is in line with the previous assessment (RAR, 2015).

Study 2

1. Information on the study

Data point CA 5.8.1/003

Report author I

Report year 1993

Report title AMPA: Acute oral toxicity (limit) test in rats

Report No 8763

Document No NA

Guidelines followed in study US EPA Pesticide Assessment Guideline Subdivision F, 81-1, FIFRA,

OECD

Deviations from current test|None
guideline (OECD 401, 2001)

Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Valid (Category 2a)

Conclusion AGG: The study is considered to be acceptable. It is noted that
no clear specification of the OECD guideline is given in the study report,
however, the study designed as limit test was conducted in accordance with
OECD guideline 401; therefore the study is accepted.

2. Full summary
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Executive Summary

The acute oral toxicity of glyphosate’s metabolite AMPA was investigated in male and female rats (5
animals/sex/group) of the Sprague-Dawley strain. The test substance, suspended in 0.5%
carboxymethylcellulose, was administered by oral gavage to each animal at a dosage of 5000 mg/kg bw and a
constant dose volume of 10 mL/kg bw. Mortality, body weight and clinical signs were recorded during the
subsequent 14 days. All animals were subjected to a gross necropsy at the end of the study.

Clinical signs noticed were piloerection, diarrhea, subdued behavior, hunched appearance, and soiled anal and
perigenital areas. Changes of body weight were in the normal range. No mortality occurred. No abnormal
necropsy findings were noted.

The acute oral LDsg was calculated to be: LDso, oral, female and male rat > 5000 mg/kg bw.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material: Glyphosate metabolite
Identification: AMPA
Description: White powder
Lot/Batch #: 286-JRJ-73-4
Purity: 99.2 %
Stability of test compound: Not specified
2. Vehicle and/
or positive control: 0.5 % carboxymethylcellulose (CMC)
3. Test animals:
Species: Rat
Strain: Sprague-Dawley
Source: |
Age: 6 — 8 weeks
Sex: Male and female
Weight at dosing: 131-175¢
Acclimation period: 7 days
Diet/Food: Rat and Mouse No. 1 Maintenance diet, ad libitum (except the night

prior to dosing and 4 hours after dosing)
Water: Tap water, ad libitum

5 animals/sex/cage in Polypropylene cages with mesh floors suspended
over absorbent paper lined trays

Environmental conditions: Temperature: 18°C-21°C

Humidity: 39 % (Average)

Air changes: 15 — 20 times per hour

12-hour light/dark cycle (light during 07:00 — 19:00)

Housing:

B. STUDY DESIGN AND METHODS
In life dates: 01/04/1992 to 15/04/1992 (experimental phase)
Finalisation date: 28/01/1993

Animal assignment and treatment:

Rats were housed by sex (5 males and 5 females) and starved the night prior to dosing. The test material was
suspended in 0.5 % CMC at concentration of 500 mg/mL and administered by a single oral gavage at dose level
of 5000 mg/kg bw with an application volume of 10 mL/kg bw. After dosing, the animals were starved for a
further 4 hours.
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All animals were observed for clinical signs of toxicity at several time points on the day of administration and at
least once a day, thereafter for a period of 14 days. Body weights were recorded prior to administration, day
seven and prior to sacrifice on day 14. At study termination all animals were sacrificed by carbon dioxide
asphyxiation followed by a gross necropsy examination.

I1. RESULTS AND DISCUSSION
A. MORTALITY
No mortality occurred during the 14-days observation period after administration. The oral LDsp is above 5000
mg/kg bw for male and female rats.

B. CLINICAL OBSERVATIONS

Clinical signs observed were piloerection, diarrhoea, subdued behaviour, hunched appearance, and soiled anal
and perigenital areas. These observations appeared at 4 hours post dosing the first time. Females recovered after
day 1, while piloerection in males lasted until day 4 of the study. All clinical signs are listed in table below.

Table B.6.8.1.1.2.2-1: AMPA: Acute oral toxicity (limit) test in rats (. 1993): Clinical
observations

Dose group 5000 mg/kg bw
Sex Males Females
Time after treatment 1 min - 4 |1d| 2 3 4 — 1 min - 4 1d 2 -
2h h d d 14 d 2h h 14d
Total animals n 5 5 5 5 5 5 5 5 5 5
examined
Clinical sign n 0 5 5 3 2 0 0 5 5 0
Piloerection 2 2 2 5 5
Diarrhea 5 5 5
Hunched appearance 1 1
Soiled anal and perigenital 3
areas
Subdued behaviour 5

C. BODY WEIGHT
Weight gain of all animals was within the normal range.

D. NECROPSY
No abnormal necropsy findings were noticed.

I1l. CONCLUSIONS
The oral LDso of the test material (AMPA) in rats was estimated to be greater than 5000 mg/kg bw.

3. Assessment and conclusion

Assessment and conclusion by applicant:

As no mortality occurred during the study period, the oral LDso of glyphosate metabolite AMPA in rats is
greater than 5000 mg/kg bw. No deviations from the current test guideline were identified, therefore the study
is considered acceptable.

Assessment and conclusion by RMS:

It is agreed with the applicant. The acute oral LDsy of AMPA in male and female rats was determined to be >
5000 mg/kg bw in this study. All animals showed clinical signs in the course of the study (Table 6.8.1.2.2-1).
This conclusion is in line with the previous assessment (RAR, 2015).

Study 3

1. Information on the study

Data point CA 5.8.1/004

Report author I
Report year 1991

79




Glyphosate

Volume 3 — B.6.7 - B.6.10 (AS)

Report title Assessment of acute oral toxicity of (N-methyl-N-phosphonomethyl)glycine
to rats

Report No 12837

Document No NA

Guidelines followed in study

US EPA, subdivision F, Serie 81-1 (1984)

Deviations from current test
guideline (OECD 401, 2001)

Control group included in the study. Acclimatization period of 2 days only.

Previous evaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability

Conclusion GRG: Valid (Category 2a)

Conclusion AGG: The study is considered to be acceptable. It is not
explicitly stated in the study report that the study was conducted according
to OECD guidelines, however, the study designed as limit test was
conducted in accordance with OECD guideline 401 (with the deviations
noted above); therefore the study is accepted. The deviations noted above
are not considered to significantly impact the study outcome.

2. Full summary

Executive summary

The acute oral toxicity of glyphosate’s metabolite N-methyl-N-phosphonomethyl)glycine was investigated in
male and female rats (5 animals/sex/group) of the Wistar strain. The test substance, suspended in 1 %
carboxymethylcellulose, was administered by oral gavage to each animal at a dosage of 5000 mg/kg bw and a
constant dose volume of 20 mL/kg bw. The vehicle only was administered to rats of the control group at a dose
volume of 20 mL/kg bw. Mortality, body weight and clinical signs were recorded during the subsequent 14 days.
All animals were subjected to a gross necropsy at the end of the study.

Clinical signs noticed were piloerection, diarrhea, and pinched abdomen. Changes of body weight were in the
normal range. No mortality occurred. No abnormal necropsy findings were noted. The acute oral LDsy was
calculated to be: LDsg, oral, female and male rat > 5000 mg/kg bw.

A. MATERIALS
1. Test material:
Identification:

Description:

Lot/Batch #:

Purity:

Stability of test compound:
2. Vehicle

or positive control:
3. Test animals:

Species:

Strain:

Source:

Age:

Sex:

Weight at dosing:
Acclimation period:

I. MATERIALS AND METHODS

Glyphosate metabolite
(N-methyl-N-phosphonomethyl)glycine
White powder

244-KMA-9.1

97.3 %

Not specified

and/

1 % carboxymethylcellulose (CMC)

Rat

Wistar
.
]

6 — 7 weeks

Male and female

141-155¢g
2 days
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Complete rodent diet “Altromin 13147, ad libitum (except for 18 hours

Diet/Food: prior to dosing and 3 hours after dosing)
Water: Water acidified with hydrochloric acid to pH 2.5, ad libitum
Housing: 2-3/sex/cage in macrolone cages Type Il (42x26x15 cm) with
ousing: . .
pinewood sawdust bedding
Environmental conditions: Temperature: 21+3°C
Humidity: 55 + 15 % (Average)
Air changes: 6 times per hour

12-hour light/dark cycle (light during 06:00 — 18:00)

B. STUDY DESIGN AND METHODS
In life dates: 04/07/1991 to 18/07/1991 (experimental phase).
Finalisation date: 14/10/1991

Animal assignment and treatment

Rats were housed by sex (5 males and 5 females) and fasted 18 hours prior to dosing with the test material. The
substance was suspended in 1 % CMC and administered by a single oral gavage at a dose level of 5000 mg/kg
bw with an application volume of 20 mL/kg bw. After dosing, the animals were fasted for a further 3 hours. A
control group was included in the study. The animals of this group received the vehicle only under the same
conditions and dose volume as the test group.

All animals were observed for clinical signs of toxicity at several time points on the day of administration and at
least once a day, thereafter for a period of 14 days. Body weights were recorded prior to administration, day
seven and prior to sacrifice on day 14. At study termination all animals were sacrificed by carbon dioxide
asphyxiation followed by a gross necropsy examination.

I1. RESULTS AND DISCUSSION
A. MORTALITY
No mortality occurred during the 14-days observation period after administration. The oral LDsg is above 5000
mg/kg bw for male and female rats.

B. CLINICAL OBSERVATIONS

Clinical signs observed in the control group included piloerection and pinched abdomen. The animals of the test
group showed the same signs and diarrhea in addition. The observations in the test group had resolved on day 2
while observations in the test group persisted until day 3 of the study. All clinical signs are listed in the following
table.

Table B.6.8.1.1.2.3-1: Assessment of acute oral toxicity of (N-methyl-N-phosphonomethyl)glycine to rats

(O 1992): Clinical observations

Dose group 0 5000
(mg/kg bw)
Time after 1lh 35|12 |1 3h 5h| 1 2d 314|567 8-
treatment h|h|d]|-1|h d d|d|d|d|d 14d
14
d
Total n| 10 10 (10|10 | 10| 10| 10 10 |10 | 10 10 (10|10 |10 |10 | 10
animals
examined
Clinical n| 10 10103 |0 |10 10 10 |10 |9 0 |2 (1 |0 |1 |0
sign
Piloerection 10 10 | 10 | 3F 10 | 10 10 | 10 | 5M/4F 2F | 1F 1F
Pinched 1M/2F 10 | 3M/2F | 1M
abdomen
Diarrhea AM

M = males; F = females

C. BODY WEIGHT

Weight gain of all animals was within the normal range.
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D. NECROPSY
No abnormal necropsy findings were noticed.

I1l. CONCLUSIONS
The oral LDsp of the test material (N-methyl-N-phosphonomethyl)glycine in rats was estimated to be greater
than 5000 mg/kg bw.

3. Assessment and conclusion

Assessment and conclusion by applicant:

As no mortality occurred during the study period, the oral LDsp of the test material was estimated to be greater
than 5000 mg/kg bw. A control group was used in this study, deviating from the current test guideline.
However, this is not interfering with the obtained results and the study is considered acceptable.

Assessment and conclusion by RMS:

It is agreed with the applicant. The acute oral LDsy of (N-methyl-N-phosphonomethyl)glycine in male and
female rats was determined to be > 5000 mg/kg bw in this study. All animals showed clinical signs in the
course of the study (Table 6.8.1.2.3-1). This conclusion is in line with the previous assessment (RAR, 2015).

Study 4

1. Information on the study

Data point CA 5.8.1/005

Report author [

Report year 1988

Report title Aminomethyl Phosphonic Acid: Acute Oral Toxicity to the Rat

Report No /P/2266

Document No NA

Guidelines followed in study No guideline specified in the report

Deviations from current test|Rats were fasted overnight for up 24 hours whereas OCED guideline 401

guideline 401 states that rats should be fasted overnight only (i.e. not for 24 hours). This
deviation might explain why the observed weight gain was not in the normal
range.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Valid (Category 2a)
Conclusion AGG: The study is considered to be acceptable. Although no
guidelines are specified in the study report, the study designed as limit test
was conducted in accordance with OECD guideline 401 (with the deviations
noted above); therefore the study is accepted.

2. Full summary

Executive summary

Aminomethyl phosphonic acid was evaluated for its acute oral toxicity potential in male and female rats when
administered as a gavage dose at a level of 5000 mg/kg bw. No mortality occurred during the 14-day observation
period. Slight clinical signs of toxicity were observed following dosing but were resolved by Day 4. All animals
exhibited a decrease in body weight due to the pre-dose fast; however, body weights normalized by Day 6.
Decreased body weights were again observed on Days 6 and 8 for one male, as well as on Days 8 through 15 for
one male and three females. The gross necropsy conducted at termination of the study demonstrated no
observable abnormalities. The acute oral LDsy was determined to be: LDso, oral, male and female rat > 5000
mg/kg bw.

I. MATERIALS AND METHODS
A. MATERIALS

82




Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

1. Test material: Aminomethyl phosphonic acid
Identification: Aminomethyl phosphonic acid
Description: White solid
Lot/Batch #: Y06384/001/001
Purity: 100% (assumed)

Stability of test compound: Not reported

2. Vehicle and/
or positive control: 0.5 % (w/v) aqueous polysorbate 80

3. Test animals:

Species: Wistar-derived albino rats
Strain / Stock: Alpk:APfSD

Age: 8 - 9 weeks
Sex: Male and female
Weight at dosing: 280 - 312 for males; 204 - 214 g for females
Acclimation period: Minimum of 6 days
Diet/Food: Porton Combined Diet, Special Diets Services Ltd, ad libitum
Water: Tap water, ad libitum
L A maximum 5 animals/sex/cage were housed in suspended cages with
Housing: .
stainless steel mesh floor and back
Environmental conditions: Temperature: 15-24°C
Rel. humidity: 50 + 10 %
Air changes: 20 — 30 air changes per hour

12-hour light/dark cycle
B. STUDY DESIGN AND METHODS
In life dates: Not reported

Animal assignment and treatment

Based on the results of a preliminary dose-range finding study, 5000 mg/kg bw/day was selected as the dose
level for this study.

Animals were fasted overnight for a period of up to 24 hours prior to dosing. One female was accidentally killed
on Day 1 and was therefore substituted with another animal that was dosed one day later. The dosing volume
was 10 mL/kg bw. Observations for clinical signs of toxicity were made once 30 and 90 minutes after dosing and
again between 4 and 6 hours after dosing. Individual body weights were recorded one the day prior to dosing, the
day of dosing and on Days 3, 5 or 6, 8, and 15. At the end of the study, all animals were sacrificed via inhalation
of halothane BP and examined for gross abnormalities.

Il. RESULTS AND DISCUSSION
A. MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
Slight signs of clinical toxicity were observed in all animals; however, all animals recovered by Day 3 or 4.
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Table B.6.8.1.1.2.4-1: Aminomethyl Phosphonic Acid: Acute Oral Toxicity to the Rat (g, 1998): clinical
signs of toxicity

From Days 1 through 15
Males Females
Diarrhea 2/5 1/6
Signs of diarrhea 4/5 2/6
Chromodacryorrhea 2/5 2/6
Piloerection 1/5 1/6
Stains around nose 3/5 4/6
Signs of urinary incontinence 1/5 5/6
Ungroomed 5/5 4/6
Reduced splay reflex 0/5 2/6
Urinary incontinence 0/5 1/5

C. BODY WEIGHT

All animals exhibited decreased body weights due to the pre-dosing fast; however, all weights were normalized
by Day 6. After Day 6, one male lost weight between Days 6 and 8. Three females and one male also lost weight
between Days 8 through 15. The reason for these losses is unclear as there were no associated clinical
abnormalities, nor were there any abnormalities at post mortem examination.

Table B.6.8.1.1.2.4-2: Aminomethyl Phosphonic Acid: Acute Oral Toxicity to the Rat (g, 1998): body
weight (mean + standard deviation)

From Days 1 through 15

Males Females
Pre-dosing 293.2+12.1 207.7 £ 3.7
Day 1 263.6 £ 12.3 186.8+ 2.7
Day 3 285.4+94 209.6 + 3.8
Day 5 n/a 217.0+£0.0
Day 6 311.0+9.7 223.0+4.0
Day 8 325.0+51.6 248.2+27.4
Day 15 364.0+12.7 245.0+7.1

n/a: not applicable

D. NECROPSY
The gross necropsy conducted at termination of the study demonstrated no observable abnormalities.

I1l. CONCLUSIONS
The oral LDso of aminomethyl phosphonic acid in rats was estimated to be greater than 5000 mg/kg bw.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In a GLP study conducted in a similar to OECD 420, the acute oral LDsy for aminomethyl phosphonic acid was
determined to be greater than 5000 mg/kg bw in male and female rats. The study is considered acceptable
because of its adherence to current study guidelines.

Assessment and conclusion by RMS:

It is agreed with the applicant. The acute oral LDsy of aminomethyl phosphonic acid in male and female rats
was determined to be > 5000 mg/kg bw in this study. All animals showed clinical signs in the course of the
study (Table 6.8.1.2.4-1) and body weight gain was not normal in all animals (Table 6.8.1.2.4-2). This
conclusion is in line with the previous assessment (RAR, 2015).

Study 5

1. Information on the study

Data point CA 5.8.1/006
Report author ]
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Report year 1973

Report title Toxicological investigation of: CP 50435 — Lot: XHD-16
Report No Y-73-19

Document No NA

Guidelines followed in study None

Deviations from current test
guideline

Doses are not in line with OECD guideline. Animals were observed for 7
days only. Weights were not recorded. No purity or stability of the test
substance provided. Information on the test species used and housing
conditions is lacking.

Previous evaluation

Not accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

No, conducted prior to GLP

Acceptability/Reliability

Conclusion GRG: Supportive (Category 3a)

Conclusion AGG: The study is not considered acceptable since it was not
conducted according to GLP and substantial information is missing in the
study report. In addition, several deviations from the OECD guidelines are
noted.

2. Full summary
Executive summary

The acute oral toxicity of glyphosate’s metabolite CP 50435 was investigated in male and female rats (5
animals/group; 2 or 3 animals per sex per group). The test substance, suspended in corn oil, was administered by
a single oral gavage to each animal at a dosage of 5010 mg/kg bw, 6310 mg/kg bw, 7940 mg/kg bw and 10000
mg/kg bw. Mortality and clinical signs were recorded during the subsequent 7 days. All animals were subjected
to a gross necropsy at the end of the study.

Clinical signs noticed were reduced appetite, reduced activity, increasing weakness, slight diarrhoea and
collapse. Mortality occurred in 1/5 rats at 6310 mg/kg bw, 2/5 rats at 7940 mg/kg bw and 4/5 rats at 10000
mg/kg bw. No abnormal necropsy findings were noted in animals that survived until the end of the study period.

The acute oral LDsp was calculated to be: LDsg, oral, female and male rat 8300 mg/kg bw (Cl: 7300 mg/kg bw —

9460 mg/kg bw).

A. MATERIALS

I. MATERIALS AND METHODS

1. Test material: Glyphosate metabolite
Identification: CP 50435
Description: Not specified
Lot/Batch #: XHD - 16
Purity: Not specified
Stability of test compound: Not specified

2. Vehicle and/
or positive control: Corn oil

3. Test animals:

Species: Rat

Strain: Not specified
Source: Not specified
Age: Not specified
Sex: Male and female
Weight at dosing: 205g-250¢
Acclimation period: Not specified
Diet/Food: Not specified
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Water: Not specified
Housing: Not specified
Environmental conditions: Temperature: Not specified

Humidity: Not specified

B. STUDY DESIGN AND METHODS
In life dates: Not specified.
Finalisation date: 07/03/1973

Animal assignment and treatment

The test substance was suspended in corn oil and administered by a single oral gavage to 5 rats (mixed gender)
per dose group at a dose level of 5010 mg/kg bw, 6310 mg/kg bw, 7940 mg/kg bw and 10000 mg/kg bw. All
animals were observed for clinical signs of toxicity for a period of 7 days. At study termination all animals were
sacrificed and subjected to a gross necropsy examination.

Il. RESULTS AND DISCUSSION
A MORTALITY
No mortality was observed in lowest dose group (5010 mg/kg bw). Mortality occurred in 1/5 rats at 6310 mg/kg
bw, 2/5 at 7940 mg/kg bw and 4/5 at 10000 mg/kg bw (see table below).

The oral LDso is 8300 mg/kg bw for male and female rats (Cl: 7300 mg/kg bw — 9460 mg/kg bw).

Table B.6.8.1.1.2.5-1: Toxicological investigation of: CP 50435 — Lot: XHD-16 (uu. 1°73):
Mortality for all dose groups

Dose level Animal No. No. of deaths/No. of animals examined (Day of death)
(mg/kg bw) Males Females Males Females
5.010 2,4 1,35 - -
6.310 6, 8,10 7,9 - 12(%
7.940 12, 14 11,13, 15 1/2() 1/3(%)
10.000 16, 18, 20 17,19 3/3(% 12(%
- = No death

2Day of death not mentioned in the study report

B. CLINICAL OBSERVATIONS

Clinical signs observed included reduced appetite, reduced activity on days 1 to 3 after treatment. Furthermore,
increased weakness, slight diarrhea and collapse were observed.

C. BODY WEIGHT
Body weight was not measured after treatment.

D. NECROPSY

Animals that died during the study showed slight liver discoloration and acute gastrointestinal inflammation.
Animals that were sacrificed at the end of the study period showed normal appearance of the viscera by
macroscopic examination.

I1l. CONCLUSIONS
The oral LDs of the test material in rats was estimated to be 8300 mg/kg bw with a lower and upper limit of
7300 to 9460 mg/kg bw.

3. Assessment and conclusion

Assessment and conclusion by applicant:
Based on mortality data, the LDso was estimated to be 8300 mg/kg bw. However due to the very brief reporting
of the experimental design and results, the study was considered as supplementary.

Assessment and conclusion by RMS:
The study is not considered acceptable for evaluation; therefore no acute oral LDsg is determined. The study
was not accepted in the previous evaluation either (RAR, 2015).
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B.6.8.1.1.3. Acute dermal toxicity

Study 1

1. Information on the study

Data point CA 5.8.1/007

Report author I

Report year 2002

Report title Acute Toxicity Study of AMPA (Aminomethyl Phosphonic Acid) in CD
Rats by Dermal Administration — Limit Test

Report No 16168/02

Document No NA

Guidelines followed in study

OECD 402 (1987); Commission Directive 84/449/EEC B.3 (1992)

Deviations from current test
guideline

Animals were 20-22 days old at receipt. Since no further information is
given in the report, it is assumed that animals were treated after the
acclimatization period of at least 5 days, i.e. animals were younger at
treatment than required by the OECD guideline.

The test substance was applied via a gauze which was covered by a plastic
sheet, i.e. the test substance was applied under occlusive conditions instead
of semi-occlusive conditions as required by the OECD guideline.

Previous evaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability

Conclusion GRG: Valid (Category 2a)

Conclusion AGG: Some concerns were raised regarding the work
conducted at this specific testing facility. After consultation with the
responsible GLP monitoring authority, no GLP not in compliance (nic)
reports on studies with glyphosate by this testing facility are available or
known.

As the deviations reported above are considered minor deviations only and
not having an impact on the study outcome, the study is considered
acceptable.

2. Full summary

Executive Summary

Aminomethyl phosphonic acid (AMPA) was evaluated for its acute dermal toxicity potential in male and female
rats when administered at a dose level of 2000 mg/kg bw. No mortality occurred during the observation period
and no clinical signs were observed at necropsy following the observation period. With regard to skin reactions,
no erythema or oedema were observed during the study. There was no effect on body weight gain. The gross

necropsy conducted at termination

of the study demonstrated no observable abnormalities. The acute dermal

LDso was determined to be: LDso, dermal, male and female rats > 2000 mg/kg bw.

A. MATERIALS
1

Identification:

Test material:

Description:

Lot/Batch #:

Purity:

Stability of test compound:

2. Vehicle
or positive control:

I. MATERIALS AND METHODS

Aminomethyl phosphonic acid (AMPA)
AMPA

White powder

FA005563

98.0 %

Stable until December 31%, 2004

and/

0.5 % aqueous hydroxypropylmethyl cellulose gel
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3. Test animals:
Species: Rat
Strain / Stock: CD®/Crl: CD®
Age: 20 — 22 days
Sex: Male and female
Weight at dosing: 214 - 238 g for males; 213 - 223 g for females
Acclimation period: At least 5 days
Diet/Food: ssniffq_*) R/M.-H V1530 (s_niff Spezialdiaten GmbH, D:‘39494 _Soet); food
was discontinued approximately 16 hours before administration
Water: Tap water, ad libitum
Housing: Individually housed in Makrolon cages
Environmental conditions: Temperature: 22 £3°C

Rel. humidity: 55+15%
12-hour light/dark cycle

B. STUDY DESIGN AND METHODS
In life dates: 21 October 2002 to 1 November 2002

Animal assignment and treatment
The test substance was suspended to the appropriate concentration (i.e., 2000 mg/kg bw) in 0.5 % aqueous
hydroxypropylmethyl cellulose gel was use applied once for 24 hours on shaved intact dorsal skin of rats.

Table B.6.8.1.1.3.1-1: Acute Toxicity Study of AMPA (Aminomethyl Phosphonic Acid) in CD
Rats by Dermal Administration — Limit Test (il 2002): animal distribution

Dose Number of Animals Per Group
(mg/kg bw/day) Males Females

Test Group 2000 5 5

The test material was applied to the skin using gauze. The gauze was covered with a plastic sheer and secured
with adhesive plaster on the application site. The exposure time was 24 hours. At the end of the exposure period,
possible residual substance was removed. Observations for mortality were made daily. Observations for clinical
signs of toxicity were made before and immediately after application. Additional observations were made 5, 15,
30, and 60 minutes after application, as well as 3, 6, and 24 hours after application. Surviving animals were
observed for a total of 14 days. During the two-week follow up period, changes in skin and fur, eyes and mucous
membranes, and the respiratory, circulatory, autonomic and central nervous system and somatomotorical activity
and behaviour pattern were observed at least once a day until all symptom subsided, thereafter each working day.
Attention was also given to possible tremor, convulsions, salivation, diarrhoea, lethargy, sleep and coma. Skin
was observed for signs of erythema and oedema. Individual body weights were recorded prior to dosing and in
weekly intervals thereafter. At the end of the study, all surviving animals were sacrificed, dissected, and
inspected macroscopically. Gross pathological changes were recorded.

Il. RESULTS AND DISCUSSION
A. MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
No clinical signs were observed during the study. No influence on animal behaviour were noted. No skin
reactions were observed.

C. BODY WEIGHT
Body weight gain was unaffected by the administration of the test substance.

D. NECROPSY
The gross necropsy conducted at termination of the study demonstrated no observable abnormalities.
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I1l. CONCLUSIONS
The dermal LDso of the test material (AMPA) in rats was estimated to be greater than 2000 mg/kg bw.

2. Assessment and conclusion

Assessment and conclusion by applicant:

In a GLP study conducted in accordance with OECD 402 guidelines (1987), the acute dermal LDs; for AMPA
was determined to be greater than 2000 mg/kg bw in male and female rats. The study is considered acceptable
because of its adherence to current study guidelines.

Assessment and conclusion by RMS:
It is agreed with the applicant’s conclusion.
The study was also accepted in the previous evaluation (RAR, 2015).

Study 2

1. Information on the study

Data point CA 5.8.1/008

Report author ]

Report year 1993

Report title AMPA: Acute Dermal Toxicity (Limit) Test in Rats
Report No 8764

Document No 118-GLY

Guidelines followed in study OECD 402 (1987); Commission Directive 84/449/EEC B.3

Deviations from current test|Temperature and relative humidity was outside of the guideline
guideline (OECD 402, 2017) recommendation; it was not specified whether clinical observations were
measured 30 minutes after treatment; application of the test material
occurred under occlusive conditions

Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Valid (Category 2a)

Conclusion AGG: It is not expected that the deviation with regard to
temperature and relative humidity will have had a significant impact on the
study outcome. The lack of clinical observations 30 minutes after treatment
does not impact the LD50 values. The application via occlusive conditions
can be considered as worst case and does not impact the reliability of the
study. Therefore, the study is considered to be acceptable.

2. Full summary

Executive Summary

Aminomethyl phosphonic acid (AMPA) was evaluated for its acute dermal toxicity potential in male and female
rats when administered at a dose level of 2000 mg/kg bw. No mortality occurred during the observation period
and no clinical signs were observed at necropsy following the observation period. Skin reactions were not
reported in the study. There was no effect on body weight gain. The gross necropsy conducted at termination of
the study demonstrated no observable abnormalities. The acute dermal LDsp was determined to be: LDso, dermal,
male and female rats > 2000 mg/kg bw.

I. MATERIALS AND METHODS
A. MATERIALS
1. Test material: Aminomethyl phosphonic acid (AMPA)
Identification: AMPA
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Description: White powder
Lot/Batch #: 286-JRJ-73-4
Purity: 99.2 %
Stability of test compound: Not reported
2. Vehicle and/
or positive control: Distilled water
3. Test animals:
Species: Rat
Strain / Stock: Sprague-Dawley
Source: |
Age: 8-10 weeks old
Sex: Male and female
Weight at dosing: 218-289 g for both sexes combined
Acclimation period: 7 days
Diet/Food: Rat and Mouse No. 1 Maintenance Diet, ad libitum
Water: Tap water, ad libitum
Housing: Housed with a maximum of 5 animals/cage in polypropylene cages
Environmental conditions: Temperature: 18-21°C

Rel. humidity: 39 %
Air changes: 15-20/hour
12-hour light/dark cycle

B. STUDY DESIGN AND METHODS
In life dates: 1 April 1992 through 15 April 1992

Animal assignment and treatment
The test substance at a concentration of 2000 mg/kg bw was use applied once for 24 hours on shaved intact
dorsal skin of rats.

Table B.6.8.1.1.3.2-1: AMPA: Acute Dermal Toxicity (Limit) Test in Rats (i
B 1°93): Animal distribution

Dose Number of Animals Per Group
(mg/kg bw/day) Males Females
Test Group 2000 5 5

The test material was applied to the skin using gauze, which was moistened with distilled water. The gauze was
covered with an occlusive dressing. The exposure time was 24 hours. At the end of the exposure period, residual
substance was removed. Animals were observed once daily for clinical signs of toxicity and observations
continued for 14 days following dosing. Body weights were recorded immediately prior to dosing, 7 days after
dosing, and at sacrifice at the end of the 14-day observation period. At the end of the observation period, animals
were sacrificed by carbon dioxide asphyxiation and subjected to necropsy.

1. RESULTS AND DISCUSSION

A. MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
No clinical signs were observed during the study.

C. BODY WEIGHT
Body weight weights were considered acceptable.
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D. NECROPSY

The gross necropsy conducted at termination of the study demonstrated no observable abnormalities.

I1l. CONCLUSIONS

The dermal LDs of the test material (AMPA) in rats was estimated to be greater than 2000 mg/kg bw.

3.

Assessment and conclusion

Assessment and conclusion by applicant:

was determined to be greater than

In a GLP study conducted in accordance with OECD 402 guidelines (1987), the acute dermal LDs, for AMPA

2000 mg/kg bw in male and female rats. The study is considered acceptable

because of its adherence to current study guidelines.

Assessment and conclusion by RMS:

and female rats in this study.

It is agreed that the acute dermal LDso for AMPA was determined to be greater than 2000 mg/kg bw in male

This conclusion is in line with the previous evaluation (RAR, 2015).

B.6.8.1.1.4. Skin and eye irritation

Study 1

1. Information on the study

Data point CA 5.8.1/009

Report author ]

Report year 1973

Report title Toxicological Investigation of: CP 50435 — Lot XHD - 16
Report No Y-73-19 (Bayer)

Document No

NA

Guidelines followed in study

None followed

Deviations from current test
guideline (OECD 404, 2002)

Exposure period was 24 hours not the recommended 4 hours; experimental
procedures are only briefly described. Purity and stability of the test
material is missing. Details on the test species such as age and housing
conditions are missing.

Previous evaluation

Not accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

No, conducted prior to GLP

Acceptability/Reliability

Conclusion GRG: Supportive (Category 3a)

Conclusion AGG: The study is not considered acceptable since it was not
conducted according to GLP and substantial information is missing in the
study report. In addition, several deviations from the OECD guidelines are
noted.

2. Full summary

Aminomethyl phosphonic acid (AMPA) was tested for its dermal irritating potential. In an in vivo study, the 0.5
grams of the test material was applied as a finely ground powder moistened with water to the intact skin of male
and female rabbits. The exposure period was 24 hours. The average maximum score was 0.0 out of a possible 8
during the seven-day observation period. Thus, indicating no skin irritating potential.

A. MATERIALS
1.
Identification:

Test material:

Description:

I. MATERIALS AND METHODS

Aminomethyl phosphonic acid (AMPA)
Not reported
Not reported
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Lot/Batch #: XHD - 16
Purity: Not reported
Stability of test compound: Not reported
2. Vehicle and/
or positive control: None used
3. Test animals:
Species: Rabbits
Strain: Albino
Source: Not reported
Age: Not reported
Sex: Male and female
Weight at dosing: Not reported
Acclimation period: Not reported
Diet/Food: Not reported
Water: Not reported
Housing: Not reported
Environmental conditions: Temperature: Not reported
Humidity: Not reported

Air changes: Not reported
Light/dark cycle not reported

B. STUDY DESIGN AND METHODS
In life dates: Not reported

Animal assignment and treatment
Animal assignment was not reported in the study report. The test material (0.5 grams) was applied to intact
rabbit skin as a finely ground powder moistened with water. The exposure period was 24 hours.

Il. RESULTS AND DISCUSSION

A MORTALITY
Mortality was not reported.

B. CLINICAL OBSERVATIONS
Clinical signs of toxicity were not reported.

C. BODY WEIGHT
Body weights were not reported.

D. NECROPSY
A necropsy performance was not reported.

E. SKIN REACTIONS
No skin reactions were observed after 24 hours of exposure during the 7-day observation period.

111. CONCLUSIONS
Based on the EU classification criteria, AMPA is not to be classified for skin irritation.

3. Assessment and conclusion

Assessment and conclusion by applicant:

The study is considered supplementary information only as just basic information is given and no individual
skin scores are provided. The treatment period was 24 hours instead of 4 hours according to the most recent
guideline. Therefore, the result can be considered as worst case. Based on the results of the study, no skin
reactions were observed after 24 hours of exposure during the 7-day observation period. Therefore, the test
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| material is not considered to be irritating to the skin.

Assessment and conclusion by RMS:

The study is not considered acceptable for evaluation; therefore no conclusion on skin irritation is determined.
The study was not accepted in the previous evaluation either (RAR, 2015).

Study 2

1. Information on the study

Data point: CA 5.8.1/010

Report author ]

Report year 1973

Report title Toxicological Investigation of: CP 50435 — Lot XHD - 16
Report No Y-73-19

Document No NA

Guidelines followed in study None

Deviations from current test
guideline (OECD 405, 2017)

Individual scores for eye irritation not included in the report, therefore no
mean values could be obtained. Purity and stability of the test material is
missing. Details on the test species such as age and housing conditions are
missing.

Previous evaluation

Not accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

No, conducted prior to GLP

Acceptability/Reliability:

Conclusion GRG: Supportive (Category 3a)

Conclusion AGG: The study is not considered acceptable since substantial
information is missing in the study report. In addition, several deviations
from the OECD guidelines are noted.

2. Full summary

Executive summary

In an eye irritation study, three albino rabbits were treated with glyphosate’s metabolite. Therefore, the test
substance was instilled into the conjunctival sac of all animals. Following treatment, eye irritation examined at 1,
24, 48, 72, 120, and 168 hours. Application of the test substance into the rabbit eye resulted in effects on the
conjunctivae (slight to moderate erythema), which all resolved within 120 hours. The individual mean irritation
scores could not be calculated as no individual irritation scores were given in the study report.

I. MATERIALS AND METHODS
A. MATERIALS

1.
Identification:

Test material:
Glyphosate metabolite CP 50435

Description: Not specified
Lot/Batch #: XHD - 16
Purity: Not specified
Stability of test compound: Not specified
2. Vehicle and/
or positive control: None
3. Test animals:
Species: Rabbit
Strain: Not specified
Source: Not specified
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Age: Not specified
Sex: Male and Female
Body weight at dosing: Not specified
Acclimation period: Not specified
Diet/Food: Not specified
Water: Not specified
Housing: Not specified
Environmental conditions: Not specified

B. STUDY DESIGN AND METHODS

In life dates: Not specified
Finalisation date: 07/03/1973

Animal assignment and treatment
An amount of 100 mg of the test substance was placed into the conjunctival sac of one eye of each animal.
At 1, 24,48, 72,120, and 168 hours all eyes were examined for signs of irritation.

I1. RESULTS AND DISCUSSION
A. MORTALITY
No mortality occurred.

B. CLINICAL OBSERVATIONS
No clinical signs of systemic toxicity were observed during the study.

C. EYE OBSERVATIONS

Signs of oedema, erythema and discharge were seen in all animals. However, all observations had resolved until
120 hours after treatment (see below).

Table B.6.8.1.1.4.2-1: Eye irritation in rabbits after application of ‘CP 50435 — Lot: XHD-16 (Sl
[l 1973): Eye irritation observations

Animal number 10 min 1h 24 h 48 h 72 h 120 h 168 h
Cornea 1-3 |- - - - - - -
Iris 1-3 |- - - - - - -

Slight  to|Slight  to| o9

Conjunctiva 13 Slight Slight moderate moderate erythema in|_ i
Redness erythema |erythema one

erythema erythema |

instance

Conjunc_tlva 1-3 Very slight/Very slight No oedema |No oedema |No oedema |- -
Chemosis oedema oedema

Moderate
Conjunctiva Copius Copius d'SCh‘?‘rge No No

. 1-3 . : containing . . - -

Discharge discharge |discharge - discharge  |discharge

whitish

exudate

I1l. CONCLUSIONS
Effects on the conjunctiva were observed in all animals. These effects had resolved until 120 hours in all
animals. The compound was classified as a slight eye irritant in male and female rabbits.

3. Assessment and conclusion

Assessment and conclusion by applicant:
The classification criteria laid down in the CLP regulation (EC No. 1272/2008) could not be applied to classify
the test substance, based on the given study report as there were no individual values given. However, it can be
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concluded that the test substance

considered as supplementary.

is not corrosive as all observations on the eye were reversible within 120

hours after test item application. Detailed reporting of individual animal data is missing, therefore the study is

Assessment and conclusion by RMS:

The study is not considered acceptable for evaluation; therefore conclusion on eye irritation is determined. The
study was not accepted in the previous evaluation either (RAR, 2015).

B.6.8.1.1.5. Skin sensitisation
Study 1

1. Information on the study

Data point CA5.8.1/011

Report author I

Report year 2002

Report title Examination of AMPA (Aminomethyl Phosphonic Acid) in the Skin
Sensitation Test in Guinea Pigs According to Magnusson and Kligman
(Maximisation Test)

Report No 16169/02

Document No NA

Guidelines followed in study

OECD 406 (1992); Commission Directive 84/449/EEC B.6 (1996)

Deviations from current test
guideline

Animals were 22 days old at start of administration, i.e. animals are not
considered ‘young adults’ as stated in the OECD guideline.

Previous evaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability

Conclusion GRG: Valid (Category 2a)

Conclusion AGG: Some concerns were raised regarding the work
conducted at this specific testing facility. After consultation with the
responsible GLP monitoring authority, no GLP not in compliance (nic)
reports on studies with glyphosate by this testing facility are available or
known.

As the deviations reported above are considered minor deviations only and
not having an impact on the study outcome, the study is considered
acceptable.

1. Full summary

Aminomethyl phosphonic acid (AMPA) was tested for its sensitising effect on the skin of the guinea pig in the
Maximisation Test. The test-substance concentrations for the main test were selected based on the results of the

pre-test. The intradermal induction

was performed with a 5 % dilution of the test item in aqua ad iniectabilia.

The epidermal induction was conducted under occlusion on SLS-exposed skin with the test item at 50 % one
week after the intradermal induction. Two weeks after the topical induction the animals were challenged by
epidermal application of the test item at 50 % under occlusive dressing.

The study was performed using one control group consisting of 5 animals, and one test group consisting of 10
animals. None of the animals exhibited a positive skin reaction after the challenge treatment.

Materials
1.

Identification:

Test material:

Description:
Lot/Batch #:

Il. MATERIALS AND METHODS

Aminomethyl phosphonic acid (AMPA)
AMPA

White solid powder

FA005563
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Purity: 98 %
Stability of test compound: Expires December 31%, 2004
2. Vehicle and/
or positive control: Aqua ad iniectabilia / benzocaine
3. Test animals:
Species: Guinea pig
Strain: Dunkin-Hartley
: ...
Source: —
Age: 22 days
Sex: Male
Weight at dosing: 252 — 307 g (positive control 228 — 341 g)
Acclimation period: At least 5 days
Diet/Food: ssniff® Ms-H (ssniff Spezialdiaten GmbH, D-59494 Soest), ad libitum
Water: Tap water, ad libitum
Housing: Housed in pairs in Makrolon cages
Environmental conditions: Temperature: 22 £3°C
Humidity: 55+15%
Air changes: not reported

12 hours light/dark cycle

B: Study design and methods
In life dates: 21 October 2002 to 26 November 2002

Animal assignment and treatment

AMPA was tested for its sensitising effect on the skin of the guinea pig using the Maximisation test according to
Magnusson and Kligman. Male Dunkin Hartley guinea pigs with body weights ranging from 252 to 307 g were
used. The test substance concentrations for the main study were selected based on the results of the pre-testing.
The main study was performed in 10 test animals.

Table B.6.8.1.1.5.1-1: Examination of AMPA (Aminomethyl Phosphonic Acid) in the Skin Sensitation Test
in Guinea Pigs According to Magnusson and Kligman (Maximisation Test) (Sl 2002): animal
distribution

| Number of Animals Per Group

Pretest

Intradermal Pretest 2
Epidermal Pretest 6
Main Study

Negative Control Group 5
Test Group 10
Positive Control Group” 20

# The positive control group was not tested concurrently with the study but in a study performed in August/September

2002 in the laboratory.

The induction phase consisted of 3 injections to the intra-scapular region beginning at the cranial and ending at
the caudal limits. Each animal received 2 intracutaneous injections each of: (i) 0.1 mL Freund's Complete
Adjuvant (FCA) (diluted 1:1 with 0.9 % sodium chloride); (ii) 0.1 mL of the test material suspended in aqua ad
iniectabilia; and (iii) 0.1 mL of a mixture of the test material and FCA (1:1). The third injection consisted of a
final concentration of the test substance that was equal to that in the second injection. Six days after the injection
phase, the application area was shaved and exposed skin was coated with 0.5 mL sodium lauryl sulfate 10 % in
Vaseline in order to induce local irritation. On Day 7, an epidermal application was made and the test material
was topically applied at a concentration of 50 % to the same shoulder area and covered with an occlusive
dressing, which was left in place for 48 hours.
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Two weeks after the topical indication, test and control animals were challenged with an occlusive patch
containing the test material at a concentration of 50 %.

For control animals, topical applications used the same procedures as those noted for test animals except that the
vehicle (i.e., aqua ad iniectabilia) alone was applied. During the challenge phase, the left flank of vehicle control
animals was treated with the test material and the right flank was treated with vehicle. Positive control animals
were treated with 2 % (w/v) benzocaine solution intracutaneously during the intradermal stage of induction. A
5% (w/v) benzocaine solution was topically applied during the epidermal stage of induction and during the
challenge.

Skin reactions were evaluated at 25 and 28 hours during the intradermal stage of induction and again at 49 and
72 hours during the epidermal stage of induction. Mortality and clinical signs of toxicity were observed daily
during the observation period. Body weights were measured at the start of the study and at study termination.
Body weights were statistically analysed suing the Student’s t-test (p < 0.01).

Any animal showing erythema at the site of challenge was considered to have shown a positive response.

I1. RESULTS
A. MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
No clinical signs, other than skin reactions induced by treatment, were noted.

C. BODY WEIGHT
Body weights were considered acceptable.

D. NECROPSY
A necropsy was not performed.

E. SKIN REACTIONS
No skin reactions were observed 24 or 48 h after the challenge treatment with AMPA in the control or test group.

Table B.6.8.1.1.5.1-2: Examination of AMPA (Aminomethyl Phosphonic Acid) in the Skin
Sensitation Test in Guinea Pigs According to Magnusson and Kligman (Maximisation Test)
(I 2002): number of animals with positive signs following challenge

Challenge
48 hours 72 hours
Test group (50% test material) 0/10 0/10
Negative control group 0/5 0/5
Positive control group (5% benzocaine) 20/20 20/20

I11. STUDY CONCLUSION
Based on the results of the study, AMPA is not considered a skin sensitiser.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In a study conducted in accordance with OECD 406 guidelines, AMPA is not considered a skin sensitiser based
on the results of a guinea pig maximisation test. The study is considered acceptable because of its adherence to
current study guidelines.

Assessment and conclusion by RMS:
It is agreed with the applicant that AMPA is not considered a skin sensitiser based on the results of this guinea
pig maximisation test. The study was accepted in the previous evaluation (RAR, 2015).

Study 2

1. Information on the study

Data point CA5.8.1/012

Report author I

97



Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

Report year 1993

Report title AMPA: Magnusson-Kligman Maximisation Test in Guinea Pigs
Report No 8765

Document No NA

Guidelines followed in study OECD 406 (1982); Commission Directive 84/449/EEC B.6 (1989)

Deviations from current test|In the study report it is stated that the reliability of the test system is

guideline (OECD 406, 1992) regularly checked, however, results of these tests are not shown in the
report.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Valid (Category 2a)

Conclusion AGG: The study is considered to be acceptable. Although it
would have been desirable to include the results from the positive control
reliability tests in the study report as well, the outcome of the study is not
expected to be significantly impacted.

2. Full summary

Executive summary

Aminomethyl phosphonic acid (AMPA) was tested for its sensitizing effect on the skin of the guinea pig in the
Maximisation Test. The test-substance concentrations for the main test were selected based on the results of the
pre-test. The intradermal induction was performed with a 10% concentration of the test item in 0.5%
carboxymethylcellulose (CMC). The epidermal induction was conducted under occlusion with the test item at
25% in 0.5% CMC one week after the intradermal induction. Skin was treated with SLS one day before the
topical induction. Two weeks after the topical induction the animals were challenged by epidermal application of
the test item at 25% in 0.5% CMC.

The study was performed using one control group consisting of 20 animals, and one test group consisting of 20
animals. The sensitivity of the strain used was assessed at 6 monthly intervals using a known skin sensitizer e.g.
2,4-dinitro-chlorobenzene. None of the animals in the control and test group exhibited a positive skin reaction
after the challenge treatment. Animals treated with the positive control exhibited a skin sensitizing reaction in all
animals. Therefore, there is no evidence from the test results that AMPA is a skin sensitizer in guinea pigs.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material: Aminomethyl phosphonic acid (AMPA)
Identification: AMPA
Description: White solid powder
Lot/Batch #: 286-JRJ-73-4
Purity: 99.2 %
Stability of test compound: Not reported
2. Vehicle and/
or positive control: 0.5 % Carboxymethylcellulose (CMC) / 2,4-dinitrochlorobenzene
3. Test animals:
Species: Guinea pig
Strain: Dunkin-Hartley
Age: Less than one year old
Sex: Female
Weight at dosing: 379-484 g
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Acclimation period: At least 7 days
Diet/Food: FDI Guinea Pig Diet, supplied by Special Diets Services, ad libitum
Water: Tap water, ad libitum
Housing: Housed 5 per cage in aluminium cages
Environmental conditions: Temperature:  19-21 °C
Humidity: 44 %
Air changes: not reported

12 hours light/dark cycle

B. STUDY DESIGN AND METHODS
In life dates: 1 April 1992 through 1 May 1992

Animal assignment and treatment

AMPA was tested for its sensitising effect on the skin of the guinea pig using the Maximisation test according to
Magnusson and Kligman. Female Dunkin Hartley guinea pigs with body weights ranging from 379 to 484 grams
were used. The test substance concentrations for the main study were selected based on the results of the pre-
testing. The main study was performed in 20 test animals.

Table B.6.8.1.1.5.2-1: AMPA: Magnusson-Kligman Maximisation Test in Guinea Pigs (Sl
I 1993): Animal distribution

| Number of Animals Per Group

Pretest

Intradermal Pretest 2
Epidermal Pretest 2
Main Study

Negative Control Group 20
Test Group 20
Challenge Dose Ranging Group 4

The induction phase consisted of 6 injections consisting of two lines of three injections on each side of and
parallel to the mid-line. The injections consisted of 0.1 mL Freund's Complete Adjuvant (FCA) (anterior
injection), 0.1 mL test material (middle injection), and 0.1 mL of 50:50 emulsion of test material in Freund’s
Complete Adjuvant (posterior injection). The test material was injected at a concentration of 10% w/v in CMC.
The concentration of AMPA in Freund’s Complete Adjuvant was also 10%. Six days after the injection phase,
the application area was shaved and exposed skin was wetted with 10% aqueous sodium lauryl sulfate in order to
induce local irritation. On Day 7, an epidermal application was made and the test material was topically applied
at a concentration of 25% w/v in CMC to the same pre-treated area and covered with an occlusive dressing,
which was left in place for 48 hours.

Two weeks after the topical induction, test and control animals were challenged with an occlusive patch
containing the test material at a concentration of 25% w/v in CMC and with vehicle (i.e., CMC). Patches were
held in place for 24 hours using the same method as topical induction.

Note RMS: For challenge, the test material was selected at a concentration of 25%. The applicant is kindly
asked to provide an argumentation why a higher concentration was not tested, also taking into account that
higher concentrations were achieved in other studies (CA 5.8.1/011; Leuschner, 2002).

The 4 animals intended for the dose ranging for challenge were each administered 0.1 mL intradermal injection
of Freund’s Complete Adjuvant on either side of the mid-line of the shaved scapular region. During the
challenge period, these animals remained untreated.

For the control group, animals were treated similarly to test animals but were administered CMC instead of the
test material.

According to the study report, the sensitivity of this strain of guinea pig to a known sensitizer, 2,4-
dinitrochlorobenzed, is checked at 6 month intervals. The most recent positive control test was completed on 23
December 1991, in which 67% of the test group reacted positively.

Body weights were measured at the start of the study and at study termination. Clinical signs of toxicity also
were recorded.

Any animal showing erythema at the site of challenge was considered to have shown a positive response.
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Il. RESULTS AND DISCUSSION

A MORTALITY
There were no mortalities during the study.

B. CLINICAL OBSERVATIONS
Clinical signs of toxicity were limited to pale extremities in one test group animal.

C. BODY WEIGHT
Body weights were considered acceptable.

D. NECROPSY
A necropsy was not performed.

E. SKIN REACTIONS
No skin reactions were observed 24 or 48 h after the challenge treatment with AMPA in the control or test group.

Table B.6.8.1.1.5.2-2: AMPA: Magnusson-Kligman Maximisation Test in Guinea Pigs
. 1993): Number of animals with positive signs following

challenge

Challenge at 25 %

24 hours 48 hours
Test Group 0/20 0/20
Negative Control Group 0/20 0/20
Challenge Dose Ranging Group 0/4 0/4

I11. CONCLUSIONS
There is no evidence from the test results that AMPA is a skin sensitiser in guinea pigs. AMPA is not classified
as a skin sensitiser according to the Magnusson-Kligman classification.

Assessment and conclusion by applicant:

In a study conducted in accordance with OECD 406 guidelines, AMPA is not considered a skin sensitiser based
on the results of a guinea pig maximisation test. The study is considered acceptable because of its adherence to
current study guidelines.

Assessment and conclusion by RMS:

It is agreed with the applicant that AMPA is not considered a skin sensitiser based on the results of this guinea
pig maximisation test.

The study was accepted in the previous evaluation (RAR, 2015).

B.6.8.1.1.6. Short-term toxicity

Study 1

Data point CA 5.8.1/013

Report author I

Report year 1978

Report title Fourteen Day Rat Feeding

Report No 401-026

Document No NA

Guidelines followed in study No guideline followed.

Deviations from current test|No guidelines exist for 14 day feeding studies. When compared with OECD

guideline (OECD 407, 2008) 407 (28 day oral toxicity) there was an absence of details for housing
conditions and the certificates of analysis were not presented. In addition,
stability and the certificate of analysis for the test substance were not
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identified. Oestrus cycle of females was not determined at necropsy.
Haematology and clinical chemistry were not investigated. Full detailed
gross necropsies and histopathology were not performed.

Previous evaluation Not accepted in RAR (2015)

GLP/Officially recognised | No formal claim of compliance with GLP or specific guidelines since the
testing facilities study was performed pre-GLP.

Acceptability/Reliability Conclusion AGG: Supportive, Category 3a

Conclusion AGG: Considering the uncertainties regarding the test material
and the limited parameters investigated the study is considered to be
unacceptable.

2. Full summary
Executive summary

In a 14 day dietary study in Charles River CD rats, the test material (CP 50435) was administered at dosage
levels of 1000, 2000 and 4000 mg/kg bw/day. Five male and 5 female rats were used at each dose level and also
in the control group. Rats were observed twice daily for overt signs of toxicity or mortality. Detailed
observations were recorded weekly. Individual body weights and food consumption were recorded weekly.

Red coloured material in the urine was noted for 1 male rat at the 4000 mg/kg bw/day dosage level. No other
changes were seen in general behaviour and appearance.

Male rats at the 4000 mg/kg bw/day dosage level showed slight to moderate decreases in body weight gain when
compared with control and other treated rats. Food consumption was very slightly decreased for rats at the
4000 mg/kg bw/day dosage level.

None of the rats died during the study.
No gross lesions considered to be related to compound intake were seen at necropsy.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

“CP 50435; Aminomethyl Phosphonic Acid; Notebook Page 1219342-

|dentification: B; 99.9 % assay 7/7/77”

Description: White granular material with a few yellowish crystalline chunks

Lot/Batch #: Not specified

Purity: 99.9 %

Stability of test compound: Not reported
2. Vehicle and/

or positive control: Purina® Laboratory Chow® / none
3. Test animals:

Species: Rat

Strain: Charles River CD®

Age: Not specified.

Sex: Male and female

Weight at dosing: 390-113¢g; 285-98¢g

Acclimation period: Not specified.
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Diet/Food: Purina® Laboratory Chow®, ad libitum
Water: Tap water, ad libitum
Housing: Individual housing in hanging wire-mesh cages
Environmental conditions: Temperature:  Not reported
Humidity: Not reported

Air changes: Not reported
Light cycle: Not reported
B. STUDY DESIGN AND METHODS
In life dates: 1977-11-25 (start of dosing) to 1977-12-09 (terminal necropsies)
Animal assignment and treatment
The test material (CP 50435) was administered in the diet at varying concentrations to provide dosage levels of
1000, 2000 and 4000 mg/kg bw/day. Five male and 5 female rats were used at each dose level and also in a

control group. Control rats received the basal diet, Purina® Laboratory Chow® on the same regimen as treated
rats.

Table 6.8.1.1.6.1-1: Fourteen Day Rat Feeding Study Jll-77-30° (NN 1978): Study design

Test group Dose Group Number of Rats
[mg AMPA/kg bw/day] Males Females
Control 0 5 5
Low 1000 5 5
Intermediate 2000 5 5
High 4000 5 5

The compound was ground in a mortar with pestle prior to weighing. The appropriate amount of compound was
then mixed with a small amount of basal diet in a Hobart food mixer. This premix was mixed with the total
amount of diet in a twin shell blender (with an intensifier bar). The diets were mixed weekly.

Diet Samples

A sample of the compound of approx. 42.5 g (equivalent to 1.5 ounce) was taken at the start of the study and at
the end of the study. Weekly samples of control feed and each treatment diet were taken on day 1 of feeding.
Additional containers with feed from each diet level were placed in an empty cage at the beginning of each
feeding week and sampled at the end of the week. The diet samples were immediately frozen for shipping to the
sponsor after termination of the study.

Mortality

The animals were observed twice daily for mortality and signs of overt toxicity.

Clinical observations

Detailed observations of each rat were recorded weekly.

Body weight

Individual body weights were recorded weekly.

Food consumption

Individual food consumption was recorded weekly.

Il. RESULTS AND DISCUSSION
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A GENERAL BEHAVIOUR, APPEARANCE AND SURVIVAL

Red coloured material in the urine was noted for 1 male rat at the 4000 mg/kg bw/day dosage level.
No other changes were seen in general behaviour and appearance. No rats died during the study.

B. BODY WEIGHT

Male rats at the 4000 mg/kg bw/day dosage level showed slight to moderate decreases in body weight gain when
compared with control and other treated rats. Changes in body weight were similar for control and treated female
rats. Group mean body weights at study initiation and termination are presented below (see table below).

Table 6.8.1.1.1.6.1-2: Fourteen Day Rat Feeding Study Jll-77-30°9 (NN 1°78): Intergroup
comparison of group mean body weights and body weight gain

Mean body weight [g]
Dosage Group
[mg/kg bw/day] Week 0 Week 2 Percentage Increase [ %]
Males
0 (control) 99 (100%) 193 (100%) 94.9
1000 101 (102%) 203 (105%) 101.0
2000 103 (104%) 193 (100%) 87.4
4000 105 (106%) 183 (95%) 74.3
Females
0 (control) 94 (100%) 152 (100%) 61.7
1000 92 (98%) 149 (98%) 62.0
2000 95 (101%) 156 (103%) 64.2
4000 91 (97%) 143 (94%) 57.1

C. FOOD CONSUMPTION

Food consumption was very slightly decreased for rats at the 4000 mg/kg bw/day dosage level. Group mean food
and compound consumptions for the study are presented below:

Table 6.8.1.1.6.1-2: Fourteen Day Rat Feeding Study JEE-77-30°9 (NN 1978): Intergroup
comparison of mean food consumption and test substance intake

Dosage Group | Average Food Consumption | Compound Consumption
[mg/kg bw/day] [g/rat/day] [mg/kg bw/day]

Males Week 1 Week 2 Week 1 Week 2
0 (control) 19.7 (100%) 23.4 (100%) - -

1000 20.6 (105%) 24.2 (103%) 1068 1090
2000 20.1 (102%) 24.2 (103%) 2195 2232
4000 18.5 (94%) 21.1 (90%) 4152 4337
Females

0 (control) 16.4 (100%) 19.1 (100%) - -

1000 16.9 (103%) 19.2 (101%) 1063 1059
2000 17.4 (106%) 19.0 (99%) 2139 1990
4000 15.6 (95%) 17.9 (94%) 4070 4303

D. NECROPSY FINDINGS

Raised, opaque corneal foci were seen in one male rat of the Low dose group and hydrometra was observed in
the uterus of one female rats of the Intermediate group. Both findings were considered to be of no toxicological

relevance.
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There were no other treatment-related gross pathological findings.

Assessment and conclusion by applicant:

In this 14 day dietary study in Charles River CD rats, the test material AMPA was administered at dosage
levels of 1000, 2000 and 4000 mg/kg bw/day.

The study was not conducted according to any guideline or in compliance with GLP (pre-GLP). Therefore, the
major deviations listed above are from the current version of OECD 407 (2008): no haematology, no clinical
chemistry, no full detailed gross necropsies and histopathology.

Apart from these major deviations, the study was well conducted and can provide supplemental information for
the assessment of the metabolites of glyphosate. The study is therefore considered to be only supplementary.

Dosing CD rats with AMPA via the diet did not produce any changes in general behaviour or appearance.
Slight to moderate decrease in body weight gain was observed in males at 4000 mg/kg bw/day. Food
consumption was very slightly decreased in male and female rats at the 4000 mg/kg bw/day dose level. One
male rat at the high dose showed red coloured material in the urine.

No gross lesions considered to be compound related were observed. Due to the absence of relevant
examinations such as haematology, clinical chemistry or histopathology, no reliable NOAEL could be derived
from this study.

Assessment and conclusion by RMS:
Agreed with the conclusion by the applicant. Due to the severe reporting deficiencies and limitations of the
study it is not considered acceptable. This conclusion is in line with the previous assessment (RAR, 2015)

Study 2

Data point CA5.8.1/014

Report author [ g

Report year 1993

Report title 4 Week Dose Range Finding Study in Rats with Administration by Gavage
Report No 7803

Document No 148-GLY

Guidelines followed in study No guideline followed.

Deviations from current test|This study was essentially a dose range-finding study for which there are no
guideline guidelines.

Haematology and clinical biochemistry parameters were not measured or
evaluated. General gross pathology of organs and tissues was not performed
- only selected organs and tissues were weighed, fixed or examined as
detailed below. Histopathology was only performed on urinary bladder,
mandibular salivary gland, sublingual salivary gland and parotid salivary

gland.
Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes
testing facilities
Acceptability/Reliability Conclusion AGG: Valid, Category 2a

Conclusion AGG: The study is considered to be acceptable but with
restrictions (reliable with restrictions). Considering it is a dose range finding
study the limitations are not considered to impact the outcome of the study.

Executive summary
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Groups of 5 male and 5 female Sprague-Dawley rats were dosed orally via a steel dosing cannula with AMPA
(aminomethylphosphonic acid) at dose levels of 0, 10, 100, 350 or 1000 mg/kg bw/day.

After 4 weeks of dosing all surviving animals were killed, subjected to necropsy and had selected organs
weighed.

All animals underwent histological examinations of the urinary bladder, mandibular salivary gland, sublingual
salivary gland and parotid salivary gland.

The results are summarised as follows:

Mortality: There were no premature decedents.

Clinical Signs: There were no clinical signs.

Body Weight: There were no notable intergroup differences.

Food Consumption: There were no notable intergroup differences.

Water Consumption: There were no notable intergroup differences.

Organ weights: There was a slight equivocal increase in kidney weight at 350 and 1000 mg/kg bw/day
in males.

Necropsy Findings: There were no notable intergroup differences.

Histological Findings: ~ There were no notable intergroup differences.
I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Identification: AMPA (Aminomethylphosphonic acid)
Description: White Powder
Lot/Batch #: 286-JRJ-73-4
Purity: 99.2 %

The test substance is stable at least 3 years from the date of analysis at

Stability of test compound: ambient temperature in the dark.

2. Vehicle and/
or positive control: 0.5 % Carboxymethylcellulose (CMC) in distilled water / none
3. Test animals:
Species: Rat
Strain: Sprague-Dawley
Source: I
Age: Approx. 4 weeks
Sex: Male and female
Weight at dosing: & 209-230¢g; ? 156 - 162 g
Acclimation period: 16 days
Diet/Food: SQC Expanded Maintenance Diet No. 1 Rat and Mouse (pelleted), ad
libitum,
Water: Tap water, ad libitum
Housina: 2 of one sex or 1 animal/cage in polypropylene cages with stainless
g steel wire grid tops and bottoms (420 x 270 x 200 mm).
Environmental conditions: Temperature: 20+ 2°C

Humidity: 50+ 15 %
Air changes: 15— 20/ hour
12 hours light / dark cycle
B. STUDY DESIGN AND METHODS
In life dates: 1992-02-20 (start of dosing) to 1992-03-19 (terminal necropsies)

Animal assignment and treatment
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In a 4 week dose range finding study groups of 5 Sprague-Dawley rats per sex received daily doses of 0, 10, 100,
350 or 1000 mg/kg bw/day, orally via steel dosing cannula, at a dose volume of 10 mL/kg bw for 28 consecutive
days. The dose formulations were prepared fresh daily using 0.5 % carboxymethylcellulose (CMC) in distilled
water as vehicle. Samples of formulations for all dosing groups (including Control) were analysed during Weeks
1 and 4 of dosing for the concentration of test item in the suspension. In addition, data demonstrating 24 hour
stability of dosing suspensions were generated during the study.

Table 6.8.1.1.6.2-3: 4 Week Dose Range Finding Study in Rats with Administration by Gavage (Sl

Il 1993): Study design

Test group Dose Group | Animal Numbers
[mg AMPA/kg bw/day] Males Females
Control 0 1-5 26 — 30
Low 10 6-10 31-35
Intermediate | 100 11-15 36 —40
Intermediate 11 350 16 — 20 41 -45
High 1000 21-25 46 — 50
Mortality

All animals were checked for viability/mortality early each morning and as late as possible each day.

Clinical observations
All animals were examined for signs of reaction to treatment each day. All animals received a detailed clinical
examination once each week.

Body weight
The body weight of each animal was recorded on three occasions over a 10 day pre-trial period and daily from
the start of treatment until the end of the study.

Food consumption
The quantity of food consumed by each cage of animals was recorded on three occasions over a 10 day pre-trial
period and twice each week from the start of treatment until the end of the study.

Water consumption
Water consumption was monitored by visual inspection throughout the treatment period.

Terminal studies

After 28 consecutive days of treatment, all surviving animals were killed by carbon dioxide asphyxiation
followed by exsanguination. Gross dissection and necropsy were performed under the supervision of a
pathologist.

The following organs were weighed and fixed: Liver, heart, kidneys, lung, spleen, testes, ovaries, mandibular
salivary gland, sublingual salivary gland and parotid salivary gland.

The following organs were fixed and examined histologically: Urinary bladder, mandibular salivary gland,
sublingual salivary gland and parotid salivary gland.

The following organs were fixed: Abnormal tissue and ears.
The above tissues were fixed in 10 % neutral buffered formalin. Lungs were fixed in their entirety by perfusion
with 10 % neutral buffered formalin.

Ears were fixed for identification purposes.

Histological evaluation of the urinary bladder, mandibular salivary gland, sublingual salivary gland and parotid
salivary gland was performed for all animals.

Carcasses of all animals were discarded immediately following necropsy and placing of all tissues in fixative as
identified above.

106



Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

Statistics

Organ weight and body weight data were statistically analysed for homogeneity of variance using the F-max test.
If group variances appeared homogeneous a parametric ANOVA was used and pairwise comparisons made via
Student’s t-test using Fisher’s F-protected LSD. If variances were heterogeneous log or square root
transformations were used in an attempt to stabilise the variances. If variances were still heterogeneous, a non-
parametric test such as a Kruskal-Wallis ANOVA was used and pairwise comparisons made via Dunn Z test
where considered appropriate.

Organ weights were also analysed conditional on body weight (i.e. analysis of covariance).
Histological data were analysed using Fisher’s Exact Probability test.
Il. RESULTS AND DISCUSSION

A. MORTALITY
There were no premature decedents.

B. CLINICAL OBSERVATIONS
There were no clinical signs observed throughout the dose groups in either sex.

C. BODY WEIGHT
There were no notable intergroup differences in male animals.

A slight reduction in overall group mean body weight gain (13%) was noted in High dose females (see table
below), however, due to the small magnitude of difference and lack of statistical significance at any time point,
this reduction was considered not to be related to treatment with AMPA.

Table 6.8.1.1.6.2-4: 4 Week Dose Range Finding Study in Rats with Administration by Gavage (il
Il 1993): Intergroup comparison of group mean body weights and body weight gain

Mean body weight or body weight gain [g]
Time point Initial body | Final  body | Total weight gain
weight weight Day 0 - 28
Dose [mg/kg bw/day] | Males
0 215 406 (100%) 191
10 220 399 (98%) 179 (94 % of Control)
100 209 420 (103%) 211 (110 % of Control)
350 230 420 (103%) 190 (99 % of Control)
1000 220 414 (102%) 194 (102 % of Control)
Females
0 162 254 (100%) 92
10 159 258 (102%) 99 (108 % of Control)
100 156 244 (96%) 88 (96 % of Control)
350 162 257 (101%) 95 (103 % of Control)
1000 160 240 (94%) 80 (87 % of Control)

D. FOOD CONSUMPTION
There were no notable intergroup differences for food consumption in either sex.

E. WATER CONSUMPTION
There were no notable intergroup differences for water consumption in either sex.

F. TERMINAL STUDIES
Organ weights
In males, absolute organ weights showed no notable intergroup differences.

Following covariance analysis a slight increase in kidney weight in male animals was observed for the
Intermediate Il and High dose groups (7 %, p<0.05 and 8 %, p<0.05, respectively). In addition, a slight increase
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in liver weight (10 %, p<0.05) was noted in the Intermediate Il dose group males. However, due to an absence of
similar effect observed in the High dose group, an absence of similar effects in females, no dose-response
relationship and the magnitude of change, this increase was considered not to be related to treatment with AMPA
and not adverse.

In females, there were no notable intergroup differences.

Table 6.8.1.1.6.2-5: 4 Week Dose Range Finding Study in Rats with Administration by Gavage (Sl
Il 1993): Intergroup comparison of selected relative mean organ weights (mean + SE)

Dose Groups [mg AMPA/kg bw/day]
Eﬂrgan Males Females

0 10 100 350 1000 | O 10 100 350 1000
Kidney 316 £ 326 +|301 +|337* |340* [203+|213+|216+|212+|219 %
(covariance 0.06 0.06 0.06 +0.06 | £0.06 | 0.09 0.09 0.09 0.09 0.09
analysis) 100% | 103% | 95% 107% | 108% | 100% | 105% | 106% | 104% | 108%
Liver 17.67 | 1891 | 17.18 | 19.44* | 18.06 | 10.78 | 11.10 | 1098 | 1041 | 9.88 *
(covariance +054 | £054 | £054 | £054 | £053 | £0.39 | +040 | +0.40 | +£0.40 | 0.40
analysis) 100% | 107% | 97% 110% | 102% | 100% | 103% | 102% | 97% 92%

*: Statistically significant from controls, p<0.05

Gross pathology

Enlargement of the submandibular lymph node was seen in all dose groups (including Controls) except for male
animals in the Intermediate Il dose group. The incidence varied and despite being highest in the High dose
females (5/5 compared with 1/5 in the Control) this finding was considered not to be related to treatment with
AMPA due to the lack of a dose-response relationship. There were no other notable intergroup differences.

Table 6.8.1.1.6.2-6: 4 Week Dose Range Finding Study in Rats with Administration by Gavage (Sl
Il 1993): Summary of necropsy findings

Dose Groups [mg AMPA/kg bw/day]

Finding Males Females

0 10 100 350 1000 | O 10 100 350 1000

Submandibular
salivary  lymph | 3/5 1/5 215 0/5 1/5 1/5 3/5 3/5 3/5 5/5

node: enlarged

Histopathology

In males, very mild reduced serous secretion in the mandibular salivary gland was noted in 1/5 animals in the
high dose group. The change was seen as reduced eosinophilic droplets in the epithelial cells of the serous duct
acini. The finding was confirmed by staining with the PAS-Alcian blue method for mucopolysaccharides. This
very mild reduced serous secretion does not resemble salivary gland changes seen in long-term studies with
glyphosate (parent compound of AMPA) and was considered not to be related to treatment with AMPA.

In females, no histological changes were seen.

Table 6.8.1.1.6.2-7: 4 Week Dose Range Finding Study in Rats with Administration by Gavage (Hylllll
Il 1993): Summary of histological findings

Dose Groups [mg AMPA/Kg bw/day]

Finding Males Females

0 10 100 350 1000 | O 10 100 350 1000

Salivary  gland:
Mandibular:
reduced  serous
secretion

0/5 0/5 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5

I1l. CONCLUSIONS
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Dosing of Sprague-Dawley rats orally by gavage for 4 weeks with AMPA did not produce in-life signs of
toxicity. Organ weight analysis revealed a slight equivocal increase in kidney weight after covariance analysis at
350 and 1000 mg/kg bw/day in males. There were no toxicologically significant effects seen at 10 or 100 mg/kg
bw/day.

4, Assessment and conclusion

Assessment and conclusion by applicant:

In this 4 week dose range finding study groups of 5 Sprague-Dawley rats per sex received daily doses of
AMPA at 0, 10, 100, 350 or 1000 mg/kg bw/day by gavage for 28 consecutive days.

The study was conducted in compliance with GLP regulations. Deviations could not be applied as no guideline
was followed.

However, the study was well conducted, in compliance with GLP and thus, can provide useful information for
the assessment of the metabolites of glyphosate. The study is therefore considered valid.

Dosing of Sprague-Dawley rats orally by gavage for 4 weeks with AMPA did not produce in-life signs of
toxicity. Organ weight analysis revealed a slight equivocal increase in kidney weight after covariance analysis
at 350 and 1000 mg/kg bw/day in males.

There were no toxicologically significant effects seen at 10 or 100 mg/kg bw/day. Based on the slightly higher
kidney weight in male rats, the NOAEL for AMPA can be set at 100 mg/kg bw/day in this dose range finding
study.

Assessment and conclusion by RMS:

Agreed with the conclusion by the applicant. The study is considered acceptable but with restrictions (reliable
with restrictions), considering it is a dose range finding study. In line with the conclusion in RAR (2015) the
NOAEL is set at 100 mg/kg bw/d for males and 350 mg/kg bw/d for females, based on the increased kidney
weight and reduced body weight gain, respectively.

Study 3

Data point: CA5.8.1/015

Report author ]

Report year 1991

Report title One Month Study of AMPA Administered by Capsule to Beagle Dogs
Report No 11127

Document No NA

Guidelines followed in study US EPA Pesticide Assessment Guidelines, Subdivision F, FIFRA, Hazard
Evaluation: Human and Domestic Animals, Section 82-1 and also the
OECD Toxicity Test Guidelines (ISBN 92-64-12221-4, Section 409; 1981)

Deviations from current test|Ophthalmology not performed. Urinalysis not investigated. The following
guideline (OECD 409, 1998) organ weights were not determined: Gall bladder, epididymides, ovaries,
uterus and thymus. No histopathological examination of relevant tissues
performed (all gross lesions, liver with gall bladder, kidneys, adrenals,
testes, epididymides, ovaries, uterus, thyroid (with parathyroids), thymus,
spleen, brain, heart, pituitary, eyes, oesophagus, salivary glands, stomach,
small and large intestines, pancreas, trachea and lungs, aorta, accessory sex
organs, female mammary gland, prostate, lymph nodes, peripheral nerve and
bone marrow).

Previous evaluation Not accepted in RAR (2015)
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability: Conclusion GRG: Supportive, Category 3a
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Conclusion AGG: The study is considered to be unacceptable mainly due
to the lack of histopathological investigations and the low number of
animals per dose group.

2. Full summary
Executive summary

AMPA was administered by capsule to groups of 2 beagle dogs/sex at dosages of 0, 10, 30, 100, 300 or
1000 mg/kg bwi/day. Clinical observations were performed at least weekly with additional clinical signs
documented by exception. Body weights and food consumption were determined weekly. Clinicopathologic
examinations including haematology and clinical blood chemistry were performed at termination (1 month). All
survivors were sacrificed at termination and given a complete necropsy (including weighing of selected organs).
No tissues were retained.

Haematological changes at 100 mg/kg bw/day included decreased RBC counts, increased reticulocyte counts,
decreased haemoglobin and decreased haematocrit in both sexes. Haematologic changes at 300 mg/kg bw/day
included decreased reticulocyte counts, haematocrit and haemoglobin in females. These changes were indicative
of a mild to moderate anaemia which was of undetermined aetiology.

No other signs of toxicity were observed in this study.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

AMPA (Aminomethylphosphonic acid) / EHL Substance Identification

Identification: Code: T900031

Description: White powder
Lot/Batch #: HET-9001-1463T
Purity: 94.38 %
Stability of test compound: Not reported.
2. Vehicle and/
or positive control: Empty gelatine capsule / none
3. Test animals:
Species: Dog
Strain: Beagle
Source: ]
Age: Approx. 6 months
Sex: Male and female
Weight at dosing: & 7.3-9.8kg; 259-8.4kg
Acclimation period: 41 days
Diet/Food: Purina Mills Certified Canine Diet Meal #5007 (offered 1 — 2 hours
each day)
Water: Tap water, ad libitum
Housing: Individual housing in stainless steel cages
Environmental conditions: Temperature: Not reported
Humidity: Not reported

Air changes: Not reported
Light cycle: Not reported

B. STUDY DESIGN AND METHODS
In life dates: 1990-04-04 (start of dosing) to 1990-05-03 (terminal necropsies)
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Animal Assignment and Treatment:
AMPA was administered to groups of 2 beagle dogs/sex at dosages of 0, 10, 30, 100, 300 or 1000 mg/kg bw/day.
Neat test material was put into gelatine capsules and administered orally.

Table 6.8.1-6.8.1-8: One Month Study of AMPA Administered by Capsule to Beagle Dogs (g, 1991):
Study design

Group Number Dose Group | Number of Animals
[mg AMPA/kg bw/day] Males Females

1 0 2 2
2 10 2 2
3 30 2 2
4 100 2 2
5 300 2 2
6 1000 2 2

No analysis was performed to verify identity, purity or stability or otherwise characterise the test material.

In-life Observations
Checks for mortality, moribundity and noteworthy signs of toxicity were performed twice daily (AM and PM;
documented by exception). Detailed observations for signs of toxicity were performed once weekly.

Body Weight
Body weights were recorded prior to randomisation and once weekly thereafter.

Food Consumption
Food consumption was analysed on a weekly basis by extrapolation from four or five-day determination of
actual food consumption each week.

Ophthalmoscopic Examination
Not performed.

Clinical Pathology
At termination, all animals had blood samples collected from the jugular vein for haematology and blood
chemistry determinations.

Haematology

The following parameters were evaluated: Total erythrocyte count, total leukocyte count, platelet count,
haematocrit, haemoglobin, mean corpuscular volume, mean corpuscular haemoglobin, mean corpuscular
haemoglobin concentration and activated partial thromboplastin time (APTT).

For leukocyte differential, blood smears were prepared on glass slides, stained with Wright’s stain, and
examined microscopically.

For reticulocyte count, a portion of the EDTA-treated blood sample was mixed with vital stain (methylene blue)
and a slide was prepared and examined microscopically.

Blood Chemistry

The following parameters were evaluated: Albumin, total protein, blood urea nitrogen, total bilirubin, direct
bilirubin, glucose, glutamic pyruvic transaminase, alkaline phosphatase, glutamic oxaloacetic transaminase,
gamma glutamy! transpeptidase, creatinine, cholesterol, calcium, phosphorus, chloride, sodium, potassium and
globulin.

Gross Pathology
All animals were subjected to an external and internal examination. Internal cavities were opened and the organs
were examined in situ and then removed. Hollow organs were opened and examined.

Organ Weights

The following organs were weighed: Adrenals, brain, heart, kidneys, liver, spleen, testes and thyroids.
No tissues were retained or fixed.
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Statistics

Because there were only two animals of each sex in each treatment group, statistical analysis often could not be
performed or was inappropriate. When it was, the following statistical procedures were used to detect
statistically significant differences between treated animals and their respective controls:

Dunnett’s Multiple Comparison Test (two-tailed): In-life body weights, cumulative body weight changes, food
consumption and APTT.

EHL decision tree analysis: Haematology data, clinical chemistry data, terminal body weights, absolute organ
weights and organ/body weight ratios were evaluated by decision-tree statistical analyses which, depending on
the results of tests for normality and homogeneity of variances, chose either parametric or nonparametric
routines to detect differences and analyse for trend.

Il. RESULTS AND DISCUSSION

A MORTALITY
There were no unscheduled deaths in this study.

B. CLINICAL OBSERVATIONS
Diarrhoea was observed in both males and one female at 1000 mg/kg bw/day (total of 18 incidents) and emesis
was observed in both females and one male at 1000 mg/kg bw/day (total of 4 incidents).

C. BODY WEIGHT
There were no effects on body weight.

D. FOOD CONSUMPTION
There were no effects on food consumption.

E. CLINICAL PATHOLOGY

Haematology

Haematologic changes at 1000 mg/kg bw/day included decreased red blood cell counts, increased reticulocytes,
decreased haemoglobin and decreased haematocrit in both sexes. Haematologic changes at 300 mg/kg bw/day
included decreased reticulocyte counts, haematocrit and haemoglobin in females.

Statistically significant decreases in APTT in females at all dose levels were minor in magnitude and were not
considered toxicologically significant.

Table 6.8.1.1.6.3-9: One Month Study of AMPA Administered by Capsule to Beagle Dogs : Intergroup
comparisons of selected group mean haematology parameters

Group Mean Haematology Parameters
Dose Grou Total
[mg/k P Erythrocyte Reticulocytes Haemoglobin Haematocrit APPT [s]
g/kg Count [10%mm?] [g/dL] [ %]
bw/day] [109/mm?]
Males
0 6.3200 + | 31.8000 + | 14.4000 + | 41.3000 * | 159404
0.1131 22.9103 0.9899 2.9689
10 6.0350 + | 22.7825 + | 14.5000 + | 41.4000 +1159 + 04
0.0778 (95%) 23.7623 (72%) | 0.1414 (101%) | 0.7071 (100%) | (100%)
200 6.2600 ] 920020 1148500  +[424000 £ |168 x 0§
0.3818 (99%) (17'50 %) 0.9192 (103%) | 2.6870 (103%) | (106%)
100 6.8150 + | 18.9425 + | 15.5000 + | 44.7500 +|168 + 06
0.1626 (108%) | 17.3135 (60%) | 0.4243 (108%) | 1.3435(108%) | (106%)
300 6.0750 + | 21.1200 + | 14.4500 + | 40.9500 +|154 + 04
0.4031 (95%) 2.8850 (86%) 1.3435 (100%) | 3.7477 (99%) (97%)
1000 52000+ x| I35 % l125000 o+ |354000 %150 x 06
0.0424 (82%) (22' 4%) 0.1414 (87%) 0.7071 (86%) (94%)
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Females
6.3600 T [ 221050 =] 156500 441000 =+

0 0.4384 2.9628 0.7778 1.9799 174200

0 6.7300 T 201500 % | 157000 | 448500 = | 161* %01
0.0283 (106%) | 18.9505 (91%) | 0.0000 (100%) | 0.4950 (102%) | (93%)

" 6.5600 + 230900 | 152500 % | 435000 %157 % 04
0.1838 (103%) | 9.9207 (104%) | 0.3536 (97%) | 1.2728 (99%) | (90%)

100 6.1200 + iggggg * 1146000  + 41850  +|161* + 01
0.4667 96%) | (10000 0.0000 (93%) | 0.0707 (95%) | (93%)

200 5.6500 + [ 7.0625 [ 136000~  * | 385500  + | 160 = 00
0.0000 (89%) | 1.9976 (32%) | 0.5657 (87%) | 1.3435 (87%) | (92%)

N 101.4550%* % ” ” .

1000 5.0500 £ | 2 12.1000%*  + | 34.2500%* =+ | 153** + 07

0.1838 (79%) | (xogm 0.8485 (77%) | 2.1920 78%) | (88%)

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01
Blood chemistry

There were no effects on blood chemistry parameters.

G. GROSSPATHOLOGY

There were no effects on organ weights and there were no necropsy observations which were considered related
to administration of the test material.

3. Assessment and conclusion

Assessment and conclusion by applicant:

AMPA was administered orally (via capsule) to groups of 2 beagle dogs/sex at dosages of 0, 10, 30, 100, 300 or
1000 mg/kg bw/day for a period of one month.

The study was conducted according to OECD 408 (1981) and in compliance with GLP. However, there were
major deviations to current standards: no ophthalmology, no urinalysis, no histopathology.

Apart from these major deviations, the study was well conducted and can provide supplemental information for
the assessment of the metabolites of glyphosate. The study is therefore considered to be only supplementary.
There were no mortalities or treatment related effects upon clinical observations, body weight, food
consumption, blood chemistry, organ weights or necropsy in either sex.

At 1000 mg/kg bw/day decreased erythrocyte counts, increased reticulocyte counts and decreased haematocrit
was observed in both sexes.

At 300 mg/kg bw/day decreased reticulocyte counts, haematocrit and haemoglobin was observed in females.
These changes were indicative of mild to moderate anaemia of undetermined aetiology.

No other signs of toxicity were observed in this study.

Under the conditions of this study, the No-Observed-Adverse-Effect-Level (NOAEL) was considered to be
300 mg/kg bw/day in male and 100 mg/kg bw/day in female Beagle dogs, respectively.

Assessment and conclusion by RMS:

Agreed with the conclusion by the applicant. The study has major deviations from the OECD guidance and
therefore the study was not accepted in the RAR (2015). Due to the limitations it is agreed that the study cannot
be used to derive a NOAEL for AMPA. Signs of toxicity were reported in this study. Haematological changes
found are indicative of anaemia at 300 mg/kg bw/d in females and 1000 mg/kg bw/d in both males and females.
Additionally, at the top dose level there were more frequent occurrences of diarrhoea. This conclusion is in line
with the DAR.

Study 4
Data point CA 5.8.1/016
Report author I
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Report year 1993

Report title 13 Week Toxicity Study in Rats with Administration by Gavage
Report No 7866

Document No 152-GLY

Guidelines followed in study US EPA Pesticide Assessment Guidelines Subdivision, FIFRA, 82-1, in
general accordance with OECD 408 (1981)

Deviations from current test|Functional observation and/or sensor reactivity assessments were not
guideline (OECD 408, 2018) performed. Platelet count not included within haematology parameters.
Total cholesterol, HDL, LDL and urea were not evaluated as part of clinical
chemistry parameters. In addition, only 2 liver enzymes (AST and ALT)
were measured. T4, T3 and TSH were not measured. Vaginal smears for
oestrus cycle determination of females not performed at necropsy.

Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Valid, Category 2a

Conclusion AGG: The study is considered to be acceptable but with
restrictions (reliable with restrictions).

2. Full summary
Executive summary

Groups of 10 male and 10 female Sprague-Dawley rats were dosed orally each day for 13 weeks with AMPA
(aminomethylphosphonic acid) at dose levels of 0, 10, 100 or 1000 mg/kg bw/day via a steel dosing cannula.

Blood samples were taken from all animals during Week 13 for investigations of haematology and clinical
chemistry parameters. An ophthalmoscopic examination was undertaken on all animals during pre-trial and on
all Control and High dose animals during Week 12.

On completion of 13 weeks dosing all surviving animals were killed and necropsied. Premature decedents were
also necropsied. Histological examination was carried out on a full list of organs from all Control and High dose
animals and all premature decedents. In addition, histological examination was carried out on the kidneys, liver,
lungs, submaxillary salivary gland, sublingual salivary gland and parotid salivary gland of all other animals.

There were 4 premature deaths (one intermediate dose male, one low dose female and two intermediate dose
females). None of these deaths were due to administration of AMPA.

Clinical Signs: There were no notable clinical signs.

Body Weight: There were no notable intergroup differences.

Food Consumption: There were no notable intergroup differences.

Water Consumption: There were no notable intergroup differences.

Haematology: There were no notable intergroup differences.

Clinical Chemistry: There were no notable intergroup differences.

Organ weights: There were no notable intergroup differences.

Necropsy Findings: There were no necropsy findings which were considered to be due to treatment with
AMPA.

Histological Findings: ~ There were no histological findings which were considered to be due to treatment with
AMPA.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Identification: AMPA (aminomethylphosphonic acid)
Description: White Powder
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Weight at dosing:
Acclimation period:

Diet/Food:

Water:
Housing:

Environmental conditions:
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Lot/Batch #: 286-JRJ-73-4

Purity: 99.2 %

Stability of test compound: ;2% ;[eer?: ts:rgzt:gilejrls izta;ﬁ‘leed:trll(e.zast 3 years from the date of analysis at
2. Vehicle and/

or positive control: 0.5 % Carboxymethylcellulose (CMC) in distilled water / none
3. Test animals:

Species: Rat

Strain: Sprague-Dawley

Source: __________________________

Age: approx. 4 weeks (on arrival)

Sex: Male and female

3144 -168¢g; Q 106 - 129 g

13 days

Rat and Mouse (modified) No. 1 Diet SQC (pelleted), ad libitum,
(except for laboratory investigation sampling during Week 13 where
animals were deprived of food overnight)

Tap water, ad libitum

2 of one sex per cage in polypropylene cages with stainless steel wire
grid tops and bottoms (420 x 270 x 200 mm).

Temperature: 20 °C

Humidity: 50+15%

Air changes: 15-20/ hour

12 hours light / dark cycle

B. STUDY DESIGN AND METHODS

In life dates: 1992-04-16 (start of dosing) to 1992-07-17 (terminal necropsies)

Animal assignment and treatment:
In a 13 week oral toxicity study groups of 10 Sprague-Dawley rats per sex received daily doses of 0, 10, 100 or
1000 mg/kg bw/day, via gavage, at a dose volume of 10 mL/kg bw. The dose formulations were prepared fresh
daily using 0.5 % carboxymethylcellulose (CMC) in distilled water as vehicle. Samples of formulations for all
dosing groups (including Control) were analysed during Weeks 1, 6 and 13 of dosing for the concentration of

test item in the suspension.

Table 6.8.1.1.6.4-10: 13 Week Toxicity Study in Rats with Administration by Gavage (S

1993): Study design

Test group Dose Group Animal Numbers
[mg AMPA/kg bw/day] Males Females
Control 0 1-10 41-50
Low 10 11-20 51 - 60
Intermediate 100 21-30 61-70
High 1000 31-40 71-80
Mortality

All animals were checked for viability/mortality early each morning an as late as possible each day.

Clinical observations

All animals were examined for signs of reaction to treatment each day. All animals received a detailed clinical
examination once each week.

Body weight
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The body weight of each animal was recorded once each week before treatment and weekly from the start of
treatment until the end of the study.

Food consumption
The quantity of food consumed by each cage of animals was recorded once each week before treatment and
weekly from the start of treatment until the end of the study.

Water consumption
Water consumption was monitored by visual inspection throughout the treatment period.

Ophthalmoscopic examination

The eyes of all animals from all dose groups were examined during pretrial and of all Control and High dose
animals during Week 12 of dosing. Ophthalmoscopic examinations of the anterior, lenticular and fundic areas
were evaluated.

Haematology and clinical chemistry

Samples for laboratory investigation were taken from all animals during Week 13 of dosing after overnight
deprivation of food. Samples for haematology were measured on whole blood taken into tubes containing
EDTA. Samples for clinical chemistry were measured from plasma of whole blood taken into heparin. The
following haematological parameters were measured: Haemoglobin (Hb), red blood cell count, haematocrit,
white blood cell count, clotting time, mean cell volume (MCV), mean cell haemoglobin (MCH), mean cell
haemoglobin concentration (MCHC), neutrophils, lymphocytes, monocytes, eosinophils, basophils and large
unstained cells.

For clinical chemistry analysis the following parameters were measured: blood urea nitrogen, glucose, aspartate
aminotransferase (AST), alanine aminotransferase (ALT), sodium, potassium, chloride, total protein, albumin,
albumin/globulin ratio, creatinine, calcium, phosphate and total bilirubin.

Terminal studies

After 13 weeks of consecutive treatment, all surviving animals were Killed by carbon dioxide asphyxiation
followed by exsanguination. Gross dissection and necropsy were performed under the supervision of a
pathologist.

The following organs were weighed, fixed and examined histologically: Liver, heart, kidneys, lung, spleen,
adrenal glands, thymus, testes, ovaries, prostate, uterus, brain, submaxillary (mandibular) salivary gland,
sublingual salivary gland, parotid salivary gland and pituitary.

The following organs were fixed and examined histologically: Seminal vesicles, vagina, cervix uteri, spinal cord,
thigh muscle, pancreas, submandibular lymph node, skin and mammary gland, urinary bladder, eyes, optic
nerves, tongue, aortic arch, mesenteric lymph node, thyroids, parathyroids, trachea, salivary gland (submaxillary
(mandibular), sublingual and parotid), oesophagus, stomach, duodenum, jejunum, ileum, caecum, colon, sciatic
nerve, sternum and rib and any abnormal tissue.

The following organs were fixed: Rectum, smooth muscle (large intestine), nasal cavity and ears.

The above tissues were fixed in 10 % neutral buffered formalin. Lungs were fixed in their entirety by perfusion
with 10 % buffered formalin. Testes were weighed with epididymides. Submaxillary and sublingual salivary
glands were weighed together. Contracted bladders were distended with fixative with the epithelial surface
examined after fixation. Optic nerves and eyes were fixed in Davidson’s fluid. Thyroids (with parathyroids) were
weighed after fixation. Ears were fixed for identification purposes.

Histological evaluation was performed on all animals from the Control and High dose groups in addition to any
premature decedents. In addition, kidneys, livers, lungs, submaxillary salivary glands, sublingual salivary glands
and parotid salivary glands were examined from the Low and Intermediate dose groups.

The stomach and intestines were opened at necropsy and the mucosal surface examined. Carcasses of all animals
were discarded immediately following necropsy and placing of all tissues in fixative as identified above.

Statistics

116



Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

Body weight, haematology, clinical chemistry and organ weight data were statistically analysed for homogeneity
of variance using the F-max test. If group variances appeared homogeneous a parametric ANOVA was used and
pairwise comparisons made via Student’s t-test using Fisher’s F-protected LSD. If variances were heterogeneous
log or square root transformations were used in an attempt to stabilise the variances. If variances were still
heterogeneous a non-parametric test such as a Kruskal-Wallis ANOVA was used.

Organ weights were also analysed conditional on body weight (i.e. analysis of covariance).
Histological data were analysed using Fisher’s Exact Probability test.
Il. RESULTS AND DISCUSSION

A MORTALITY

There were 4 premature decedents (one Intermediate dose male, one Low dose female and 2 Intermediate dose
females). Three of these animals were killed due to eye damage which occurred during the Week 13 orbital sinus
bleed and one animal died during the bleed. None of the deaths were due to treatment with AMPA.

B. CLINICAL OBSERVATIONS
There were no notable clinical signs in either sex.

C. BODY WEIGHT
There were no notable intergroup differences in male animals.

A slight reduction was noted in the overall group mean body weight gain (16 %) of Low dose females (see table
below). Comparison with Controls did not reveal any statistical significance at any time interval. Due to the lack
of any effects observed in the Intermediate or High dose group females, this reduction was considered not to be
related to treatment with AMPA.

Table 6.8.1-11: 13 Week Toxicity Study in Rats with Administration by Gavage (Nl 1993):
Intergroup comparison of group mean body weights and body weight gain

Mean body weight or body weight gain [g]
Time point Initial body | Final  body | Total weight gain
weight weight Time 0 — Week 13
Dose [mg/kg bw/day] | Males
0 159 512 353
10 157 495 (97%) 338 (96 % of Control)
100 153 488 (95%) 335 (95 % of Control)
1000 155 500 (98%) 345 (98 % of Control)
Females
0 115 308 193
10 118 281 (91%) 163 (84 % of Control)
100 118 297 (96%) 179 (93 % of Control)
1000 116 298 (97%) 182 (94 % of Control)

D. FOOD CONSUMPTION
There were no notable intergroup differences for food consumption in either sex.

E. WATER CONSUMPTION

There were no notable intergroup differences for water consumption in either sex.

E. OPHTHALMOSCOPY
All animals examined were considered normal.

G. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology
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In males, MCH was slightly increased in the Intermediate dose group (5 %, p<0.05). Due to the small magnitude
of difference and absence of any effects observed in the High dose group, this change was considered not to be
treatment-related.

In females, MCV was slightly reduced in the Low and Intermediate dose groups (both 3 %, p<0.05). However,
due to the small magnitude of difference and absence of effects observed in the High dose group or in males,
these changes were considered not to be related to treatment. In addition, Neutrophils were increased (66 %,
p<0.01) in Low dose group females, however, due the absence of any effects observed in the Intermediate or
High dose groups this change was considered not to be related to treatment.

Table 6.8.1.1.6.4-12: 13 Week Toxicity Study in Rats with Administration by Gavage ([
1993): Intergroup comparison of selected group mean haematology parameters (mean + SD)

Dose Groups [mg AMPA/kg bw/day]
Parameter Males Females
0 10 100 1000 0 10 100 1000
MCH 175 +|174 +|183* +|176 *+|192 <+ |184 <+ |186 +|188 =
0.9 0.4 0.6 15 0.8 0.5 0.5 0.5
[pa] (100%) | (99%) | (105%) | (101%) | (100%) | (96%) | (97%) | (98%)
MCV 490 +|488 =+ |504 <+ |494 +|523 £ |50.7* +|509* +|519 =+
[fL] 2.5 13 1.6 3.7 1.6 1.0 11 1.8
(100%) | (100%) | (103%) | (101%) | (100%) | (97%) (97%) | (99%)
Neutrophils 223 £|278 £|225 +|317 +|098 =+ |163*+|106 <+ |087 <«
[x 109L] 1.00 1.50 0.98 1.39 0.38 0.42 0.49 0.35
(100%) | (125%) | (101%) | (142%) | (100%) | (166%) | (108%) | (89%)

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01
Clinical chemistry
There were no notable intergroup differences in males.

In females, ALT was increased in the Intermediate dose group (45 %, p<0.05). Due to an absence of any effect
observed in the High dose group this increase was considered not to be treatment-related.

Table 6.8.1.1.6.4-13: 13 Week Toxicity Study in Rats with Administration by Gavage (S
1993): Intergroup comparison of selected group mean clinical chemistry parameters (mean + SD)

Dose Groups [mg AMPA/kg bw/day]
Parameter Males Females
0 10 100 1000 0 10 100 1000
ALT [iu/L] 46+10 |50+7 53+27 |38%4 31+6 3B+7 45+ 18 | 30+ 11
(100%) | (109%) | (115%) | (83%) (100%) | (113%) | (145%) | (97%)

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01
H. TERMINAL STUDIES

Organ weights

In males, thyroid weight was decreased in the Low dose group after correction for final body weight (13 %,
p<0.01). Due to an absence of effects observed in the Intermediate or High dose groups, this decrease was
considered not to be related to treatment.

In females, ovary weight was reduced in Low and Intermediate dose groups when expressed as an absolute value
(14 %, p<0.05 and 17 %, p<0.05, respectively) and after correction for final body weight (14 %, p<0.05 and 17
%, p<0.05, respectively). Uterus weight was increased in Low and Intermediate dose groups when expressed as
an absolute value (31 %, p<0.05 and 36 %, p<0.05, respectively) and after correction for final body weight (42
%, p<0.05 and 40 %, p<0.01, respectively). Due to an absence of any effect in the High dose group the above
findings were considered not to be related to treatment. Thyroid weight was reduced in the Low dose group
when expressed as an absolute value (19 %, p<0.05). Since this change was not seen after correction for final
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body weight and due to the lack of effect in the Intermediate or High dose groups, this reduction is considered to
be due to chance. Brain weight was slightly reduced (4 %, p<0.05) and heart weight was increased (18 %,
p<0.05) in the High dose group after correction for final body weight. The increase in heart weight was
considered to be associated with one animal with myocardial hypertrophy which showed a marked increase in
heart weight.

No changes in salivary gland weight were reported among dose groups.

Table 6.8.1.1.6.4-14: 13 Week Toxicity Study in Rats with Administration by Gavage ([
1993): Intergroup comparison of selected absolute and relative mean organ weights

Dose Groups [mg AMPA/kg bw/day]

Organ/Tissue Males Females

[a] 0 10 100 1000 0 10 100 1000

0.023 % | 0.020** | 0.022 + | 0.023 % | 0.020 | 0.018 + | 0.020 % | 0.020 +
0.001 |+0.001 |0.001 |[0001 |0001 |0.001 |[0.001 |0.001
(100%) | (87%) | (96%) | (100%) | (100%) | (90%) | (100%) | (100%)

Thyroids (corrected
for body weight; + SE)

0.105 + | 0.090* | 0.087** | 0.101 *
- - - - 0013 |+0012 | £+0.014 | 0.014
(100%) | (86%) | (83%) | (96%)

Ovaries (absolute, £
SD)

0.105 + | 0.090* | 0.087** | 0.103 =
- - - - 0.004 | +0.004 | +0.005 | 0.004
(100%) | (86%) | (83%) | (98%)

Ovaries (corrected for
body weight; + SE)

055 =+ |0.72* +|0.75% £ | 0.57 =
- - - - 0.14 0.23 0.23 0.11
(100%) | (131%) | (136%) | (104%)

Uterus (absolute; +
SD)

054 +|0.75% | 0.75% + | 0.56
- - - - 0.05 0.06 0.06 0.06
(100%) | (139%) | (139%) | (104%)

Uterus (corrected for
body weight; £ SE)

211 +|212 +|210 *|211 *|1.96 +|1.97 +]|1.97 +|1.88* &
0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03
(100%) | (100%) | (100%) | (100%) | (100%) | (101%) | (101%) | (96%)

Brain (corrected for
body weight; £ SE)

Heart (corrected for | +46 | 151 [ 161 +[154 +[103 +[104 *|107 +[122"
body weight: + SE) | .04 0.04 0.04 0.04 0.05 0.05 0.06 +0.05
= (100%) | (103%) | (110%) | (105%) | (100%) | (101%) | (104%) | (118%)

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01

Gross pathology

There were no necropsy findings which were considered to be due to treatment with AMPA. All findings were
typical of background pathology for this age and strain of rat. For some animals lesions associated with the right
eye were noted, however, these were considered to be due to the blood sampling process.

Histopathology

There were no histopathological findings related to treatment. Those findings reported were typical of
background pathology for rats of this age and strain.

In order to compare the toxicity of AMPA with the parent compound glyphosate, the histopathological findings
of the salivary gland are reported here. No abnormalities were observed in the submaxillary (mandibular) and
sublingual salivary gland. In the parotid salivary gland, basophilic hypertrophic foci were observed among all
dose groups (see table below) and no treatment-related effect is noted. It is noted, however, that the
administration was by gavage in this study.

Table 6.8.1.1.6.4-5: 13 Week Toxicity Study in Rats with Administration by Gavage ([l . 1993):
Salivary gland findings

Salivary gland — Dose Groups [mg AMPA/kg bw/day]
(parotid) ales Females
0 10 100 1000 0 10 100 1000
No of animals 10 10 10 10 10 10 10 10
No abnormalities 5 4 4 3 4 5 2 3
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Table 6.8.1.1.6.4-5: 13 Week Toxicity Study in Rats with Administration by Gavage | 1°93):
Salivary gland findings

Basophilic
hypertrophic focus — 4 2 5 5 4 1 8 4
grade +/-

Basophilic
hypertrophic focus — 1 4 1 2 2 4 0 3
grade +

111. CONCLUSIONS

There were no findings considered to be related to treatment with AMPA.

Brain weight was slightly reduced and heart weight increased in females receiving 1000 mg/kg bw/day. Due to
the lack of any correlating findings, these changes were considered not to be reproducible.

In conclusion, dosing of Sprague-Dawley rats orally by gavage for 13 weeks with AMPA produced no effects at
10, 100 or 1000 mg/kg bw/day.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In this study groups of 10 male and 10 female Sprague-Dawley rats were dosed orally for 13 weeks with
AMPA at dose levels of 0, 10, 100 or 1000 mg/kg bw/day via gavage. The study was conducted according to
OECD 408 (1981) and in compliance with GLP (no attest of the competent authority was provided). Deviations
from the current version of OECD 408 (2018) are basically due to the fact that the study was aligned to an older
version of the OECD test guideline 408.

However, the study was well conducted, in compliance with GLP and OECD 408 (1981) and thus, can provide
useful information for the assessment of the metabolites of glyphosate. The study is therefore considered valid.
There were no findings considered to be related to treatment with AMPA. Brain weight was slightly reduced
and heart weight increased in females receiving 1000 mg/kg bw/day. Due to the lack of any correlating
findings, these changes were considered not to be reproducible.

In conclusion, dosing of Sprague-Dawley rats orally by gavage for 13 weeks with AMPA produced no effects
at 10, 100 or 1000 mg/kg bwi/day.

Thus, under the conditions of this study the NOAEL can be set at 1000 mg/kg bw/day.

Assessment and conclusion by RMS:

Agreed with the conclusions by the applicant and in line with the conclusions in the RAR (2015). No treatment
related signs of toxicity were reported in male and female animals up to 1000 mg/kg bw/day. Thus, the NOAEL
for males and females is 1000 mg/kg bw/day.

Study 5

Data point CA 5.8.1/017

Report author B ct ol

Report year 1979

Report title 90-Day Subacute Rat Toxicity Study
Report No 401-050

Document No M-644184-01-1

Guidelines followed in study No guideline followed but similar to OECD 408.

Deviations from current test|Ophthalmoscopy not performed. Functional observation and/or sensor
guideline (OECD 408, 2018) reactivity assessments were not performed. Blood clotting time/potential not
included within haematology parameters. Sodium, potassium, HDL, LDL,
urea and creatinine were not evaluated as part of clinical chemistry
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parameters. T4, T3 and TSH were not measured. Vaginal smears for oestrus
cycle determination of females not performed at necropsy. Adrenals,
epididymides, prostate + seminal vesicles, uterus, thymus, spleen, thyroid
and pituitary were not weighed at necropsy. Aorta, cervix, vagina,
epididymides, seminal vesicles, coagulation glands, mammary gland and
skin were not preserved / fixed. In addition, only one lymph node
(mesenteric) was sampled and fixed. Histological assessment of the testes
may not be as detailed as current guideline. Identification of the test
chemical was limited.

Previous evaluation

Yes, accepted in RAR (2015)

GLP/Officially recognised
testing facilities

No formal claim of compliance with GLP or specific guidelines since the
study was performed pre-GLP. Quality assurance statement is included.

Acceptability/Reliability

Conclusion GRG: Valid, Category 2a

Conclusion AGG: The study is considered to be acceptable but with
restrictions (reliable with restrictions).

121




Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

2. Full summary
Executive summary

The test material (CP 50435) was administered in the diet to Charles River CD® weanling rats at dosage levels of
400, 1200 or 4800 mg/kg bw/day for 90 days. Each dosage level was fed to a group of 20 male and 20 female
rats. The control group, containing a like number of rats, was fed only the basal laboratory diet. Water and
respective diets were available ad libitum. The rats were observed twice daily for mortality and signs of overt
toxicity. Detailed observations, individual body weights and food consumption were recorded weekly.
Haematological and biochemical determinations and urinalyses were conducted at 45 and 88 days of study on 10
rats from each sex and group. Baseline values of the clinical laboratory tests were obtained from 10 male and 10
female weanling rats sacrificed for this purpose.

No changes considered to be related to the compound were seen in general behaviour, appearance,
haematological determinations and urinalyses. A moribund male rat in the control group was sacrificed in week
12. Nine rats from the control and treated groups died following the collection of blood at 45 and 88 days. The
male rats at the 4800 mg/kg bw/day dosage level consumed less food and gained less body weight than the
control. The difference in mean body weight between the control rats and male and female rats at the
4800 mg/kg bw/day dosage level reached statistical significance.

The lactic dehydrogenase activity (LDH) of the blood from rats at the 4800 mg/kg bw/day dosage level was
higher than that of the control rats. For male rats at the 4800 mg/kg bw/day dosage level, the mean LDH activity
was 48 and 145 % greater than the control value at 45 and 88 days, respectively. Similarly, for the female rats at
the 4800 mg/kg bw/day dosage level, the mean LDH activity was 29 and 171 % greater than the control values at
45 and 88 days, respectively.

All rats which died or were sacrificed in extremis during the course of study or which were sacrificed at
scheduled termination were necropsied. A full set of tissues as specified in the protocol was examined
microscopically from the control and 4800 mg/kg bw/day groups. Liver, kidneys, heart, urinary bladder and
gross lesions were examined microscopically in rats from the 400 and 1200 mg/kg bw/day groups. No compound
related gross pathologic lesions were observed at necropsy in any rats from the test compound (CP 50435)
treated groups. Statistical variations, of undetermined biological significance, occurred in male and female group
mean weights of kidneys, gonads, heart and brain at one or more dosage levels.

Microscopic changes which were considered compound related were limited to the urinary tract of rats from the
4800 and 1200 mg/kg bw/day dose groups. Several rats from the 1200 mg/kg bw/day groups and most rats from
the 4800 mg/kg bwi/day groups had hyperplasia of the urinary bladder epithelium. Very slight to slight
hyperplasia of the epithelium of the kidney pelvis in several rats from the 4800 mg/kg bw/day group also was
considered to be compound-related. No compound related urinary tract lesions were observed at the 400 mg/kg
bw/day level.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Identification: CP 50435 (Aminomethylphosphonic acid)
Description: Grainy white crystalline powder/material
Lot/Batch #: XHI 45 and XHI-136
Purity: 99.96 % (Lot No. XHI-136)
Stability of test compound: Unknown
2. Vehicle and/
or positive control: Purina® Laboratory Chow® / none
3. Test animals:
Species: Rat
Strain: Charles River CD®
Source: I
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Age: Approx. 4 weeks

Sex: Male and female

Weight at dosing: d70-93¢g;967-90¢g
Acclimation period: 7 days

Purina® Laboratory Chow®, ad libitum (except during laboratory

Diet/Food: investigations for Day 45 and 88)
. Tap water, ad libitum (except during laboratory investigations for Day
Water:
45 and 88)
Housing: Individual housing in hanging wire-mesh cages
Environmental conditions: Temperature: Not reported
Humidity: Not reported

Air changes: Not reported

Light cycle: 12 hours light / 12 hours dark
B. STUDY DESIGN AND METHODS
In life dates: 1978-06-27 (start of dosing) to 1978-09-26 (terminal necropsies)
Animal assignment and treatment:

The test material (CP 50435) was fed in the diet at varying concentrations (based upon changes in body weight
and food consumption) to provide the dosage levels indicated below:

Table 6.8.1.1.6.5-15: 90-Day Subacute Rat Toxicity Study (El-78-174) (EEEE. 1979): Treatment
Groups

Test group Dose Group Number of Rats
[mg AMPA/kg bw/day] Males Females
Control 0 20 20
Low 400 20 20
Intermediate 1200 20 20
High 4800 20 20

The test compound was added to ground Purina® Laboratory Chow® on a weight-to-weight basis. The
appropriate amount of the test compound for each dosage level was ground with a portion of the basal diet using
a mortar and pestle. This premix was combined with the remaining portion of the basal diet in a twin-shell
blender. Initially, as indicated in the protocol, 6000 g of the test diet were prepared weekly and unused diets
were discarded at the end of each week. Because of the shortage of test material the total amount of test diets
prepared was reduced at week 10. Also, because of the shortage of test material the food consumption periods
were adjusted as follows: On day 7 of study week 11, the weight of the food container and remaining food was
recorded for each rat and containers and food returned to the animal cage. On day 1 of week 12, the food jars for
the male rats were weighed and fresh diets were administered to them. On day 2 of week 12, the food jars for the
female rats were weighed and fresh diets administered to them. Because of this, the food consumption data for
week 12 was summarised in 2 parts. For the food consumption calculations of the periods ending on day 1 of
week 12 for the male treatment groups and on day 2 of week 12 for the female treatment groups the body
weights recorded on day 7 of week 11 were used.

Diet Samples

Samples of stored test materials were taken at the beginning of the study and at monthly intervals. Weekly
samples of the control feed and each treatment diet was taken on day 1 of feeding. Additional containers of the
diets were placed in empty cages at the beginning of each feeding week and sampled at the end of the week. All
diet samples were frozen immediately after collection. The samples were shipped to the sponsor at monthly
intervals.

Mortality
The animals were observed twice a day 7 days a week for mortality and signs of overt toxicity.
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Clinical observations
Detailed observations of each rat were recorded weekly.

Body weight
Individual body weights were recorded weekly.

Food consumption
Individual food consumption was recorded weekly.

Haematology and clinical chemistry and urinalysis

10 male and 10 female rats from each dose level were selected for clinical laboratory investigations at 45 and 88
days of study. The baseline data of the clinical laboratory tests were obtained from 10 male and 10 female
weanling rats similarly selected and sacrificed for this purpose. Blood samples were obtained by the orbital sinus
technique from fasted rats. The urine was collected while the rats were fasting.

Haematology parameters included: Haematocrit value, haemoglobin concentration, erythrocyte count, leucocyte
count (total and differential), platelet count and reticulocyte count.

Biochemistry parameters included: Fasting blood glucose, blood urea nitrogen, total cholesterol, total protein,
albumin, globulin (calculated), direct and total bilirubin, serum alkaline phosphatase (SAP), serum lactic
dehydrogenase (LDH), serum glutamic oxalacetic transaminase (SGOT) and serum glutamic pyruvic
transaminase (SGPT).

Urinalysis included description of colour and appearance, determination of volume, specific gravity and pH,
qualitative tests for glucose, protein, ketones, bilirubin, urobilinogen and microscopic examination of sediment.

Terminal studies

At completion of the compound feeding period, all surviving rats were sacrificed by carbon dioxide asphyxiation
and necropsied. At necropsy, examination was made of the external body surface and orifices and the rat was
opened. Contents of the cranium, thorax and abdomen were examined in situ, removed, and again examined.
Representative tissues of organs from each rat were collected and fixed in buffered neutral 10 % formalin. Rats
which died or were sacrificed in extremis during the course of the study were necropsied as above.

The liver, kidneys, testes, heart and brain from each rats sacrificed at termination were weighed at necropsy and
ovaries were weighed after fixation.

Haematoxylin and eosin stained paraffin sections of the following tissues from all rats from the control and
4800 mg/kg bw/day groups were prepared by standard histologic methods and examined microscopically: Brain,
spinal cord, peripheral nerve (sciatic), eye (optic nerve), pituitary, thyroid (parathyroid), adrenals, trachea,
lung/bronchi, heart, spleen, lymph node (mesenteric), thymus, sternum (bone marrow), salivary gland
(submandibular), oesophagus, stomach, small intestine (duodenum, jejunum, ileum), large intestine (colon,
caecum), pancreas, liver, kidneys, urinary bladder, testes/ovaries, prostate/uterus, skeletal muscle and any tissues
with gross lesions.

Haematoxylin and eosin stained paraffin sections of kidneys, liver, heart, urinary bladder and tissues with gross
lesions were prepared and examined from all rats from the 400 and 1200 mg/kg bw/day feeding groups.

Statistics

All statistical analyses compared the treatment groups with the control group, by sex.

Body weights (week 13), food consumption (week 13) haematological, biochemical and urinalysis parameters
(days 45 and 88) and absolute and relative organ weights (terminal), were compared by analysis of variance
(one-way classification), Bartlett’s test for homogeneity of variances and the appropriate t-test (for unequal
variances) as described by Steel and Torrie using Dunnett’s multiple comparison tables to judge significance of
differences.

I1. RESULTS AND DISCUSSION
A GENERAL BEHAVIOUR, APPEARANCE AND SURVIVAL

One male and five female rats at the 4800 mg/kg/day dosage level were found dead on day 45 following the
collection of blood. Similarly, one female in the control group and two female rats in the 1200 mg/kg bw/day
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group were found dead after the collection of blood on study day 88. In addition, one male rat in the control
group was sacrificed in week 12. Previous observation included soft stools, distended abdomen and morbidity.
Survival after 90 days of study was a follows:

Table 6.8.1.1.6.5-16 90-Day Subacute Rat Toxicity Study (El-78-174) (EEEE 1979): Intergroup

comparison of group survival
Dose Level Surviving Males / No. Initiated Surviving Females / No. Initiated
[mg/kg bw/day] ' '
0 (control) 19/20 19/20
400 20/20 20/20
1200 20/20 18/20
4800 19/20 15/20

B. BODY WEIGHT

For both male and female rats at the 4800 mg/kg bw/day dosage level and male rats at the 1200 mg/kg bw/day
dosage level, the differences in body weight from that of the control were statistically significant at 13 weeks

(see table below).

Table 6.8.1.1.6.5-17: 90-Day Subacute Rat Toxicity Study (E-78-174) (NN 1979): Intergroup
comparison of group mean body weights and body weight gain

Mean body weight or body weight gain [g]
Dosage Group Total weight change
[mg/kg bw/day] Initial body weight Final body weight [ %0]
Time 0 — Week 13
Males
0 (control) 82 480 (100%) 485 (100%)
400 80 480 (100%) 500 (103%)
1200 80 453* (94%) 466 (96%)
4800 81 346** (72%) 327 (67%)
Females
0 (control) 79 264 (100%) 234 (100%)
400 76 266 (101%) 250 (107%)
1200 79 274 (104%) 246 (105%)
4800 79 252** (95%) 219 (94%)

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01

C.

FOOD CONSUMPTION

Treated male rats consumed less food than the control, although when compared with control this was not shown
to be statistically significant.

In increasing dosage levels the compound consumption based on food consumption for the male rats was 406,
1230 and 4989 mg/kg bw/day and for the female rats was 388, 1161 and 4625 mg/kg bw/day, respectively.

Table 6.8.1.1.6.5-18 90-Day Subacute Rat Toxicity Study (El-78-174) (EEEE. 1979): Intergroup
Comparison Group Average Food Consumption

Average Food Consumption
Dosage Group [g/rat/day]
Dose [mg/kg bw/day] Males Females
0 (control) 25.5 17.9
400 25.1 (-1.6) 17.8 (-0.6)
1200 25.2 (-1.2) 19.2 (7.3)
4800 23.5(-7.8) 18.3(2.2)

(): % difference from Control
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D. CLINICAL LABORATORY TESTS

Haematology

No changes considered to be related to the compound intake were seen in the haematological determinations. For
as few specific determinations there were statistically significant differences between the control and some of the
treated groups. However, these changes were not dose dependent, usually seen at a single time point or not seen
in the opposite sex.

Biochemistry

For the control and treated groups the mean values for the lactic dehydrogenase activity was greater at 45 and 88
days than for the control baseline period and the lactic dehydrogenase activities for the rats at the 4800 mg/kg
bw/day dosage level were considerably greater than for the other groups.

The differences between the mean values for these male rats and the control rats were statistically significant and
the effect may be regarded as dose related. Similarly, for the male rats at the 1200 mg/kg bw/day dosage level
after 88 days the increase in lactic dehydrogenase activity is significant compared to the control and may be dose
related.

For the female rats the assessment is complicated by the 25 % decrease in lactic dehydrogenase activity of the
control for the determinations at 45 and 88 days. This brings into question the biological significance of the
differences between the female control and the female rats at 400 and 1200 mg/kg bw/day for the 88 days
determination, especially since the values are not dose related. At the 4800 mg/kg bw/day dosage level the
values were definitely greater than the usual range values and the increase is significant. Although the magnitude
of the effect at 88 days appeared exaggerated by the lower control values the increase in lactic dehydrogenase
activity was real and may be regarded as dose related.

Five male and four female rats at the 4800 mg/kg bw/day dosage level provided blood samples at both 45 and 88
days. For all but one female rat the values at 88 days were greater than those at 45 days.

For a few other specific determinations there were statistically significant differences between the control and
some of the treated rats. However, these changes were not dose dependent, usually seen at a single time point or
not seen in the opposite sex.

Table 6.8.1.1.6.5-19: 90-Day Subacute Rat Toxicity Study (g-78-174) (WEEE. 1979): Intergroup
comparison of selected group mean biochemistry parameters

Group Mean Lactic Dehydrogenase Activity [B-B units/mL]

Parameter Male Female
[mag/kg bw/day] [mg/kg bw/day]
0 400 1200 4800 0 400 1200 4800
LDH (Baseline) 1645 1361

1779 1901 2738** 1926 1622 2437

LDH(#5Days) | 1847 | (3 | (29) |82 |17 |as) | (145 | (@85
1584 | 2442 | 4637 2075%% | 1971%* | 3866**
LDH (88 Days) 11893 | 46 | (200) |(450) | ¥ | @s4 | @81 | @709

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01; (): % difference from
Control

Urinalysis
No changes considered to be related to the compound intake were seen in the urinalysis.

E. TERMINAL STUDIES

Organ weights

Statistically significant variances in group mean organ weights of liver, kidneys, testes / ovaries, heart and brain
were noted for males and females. These are most likely secondary to the reduced body weight related at high
dose animals. In the absence of compound related morphologic parenchymal changes in these organs, the
biological significance of these statistical variations was undetermined.
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Table 6.8.1.1.6.5-20: 90-Day Subacute Rat Toxicity Study (g-78-174) (EEEE 1979): Intergroup
comparison of selected absolute and relative group mean organ weights

Dosage Groups [mg/kg bw/day]

Organ/Tissue Males Females

0 400 1200 4800 0 400 1200 4800

Liver (absolute) [g] 2121 | 18.94% | 1808 | 1390% 19143 11048 | 1080 | 9.10%

(100%) | B9%) | g5y | (ggo6) | (100%) | (94%) | (97%) | (82%)

Liver (relative) [ %] 4.40 4.18 4.10 4.04* 4.32 412 4.07 4.07
(100%) | (95%) | (93%) | (92%) | (100%) | (95%) | (94%) | (94%)

Kidneys (absolute) [g] 4.26 3.94 3.84* | 3.27%* |2.24 2.27 2.38 2.00%*
(100%) | (92%) | (90%) | (77%) | (100%) | (101%) | (106%) | (89%)

Kidneys (relative) [%] | 0.89 0.87 0.87 0.95* | 0.87 0.89 0.90 0.93
(100%) | (98%) | (98%) | (107%) | (100%) | (102%) | (103%) | (107%)

Testes (absolute) [g] 3.60 3.60 3.54 3.35**
(100%) | (100%) | (98%) (93%)

Testes (relative) [ % x 10] | 0.76 0.80 0.81 0.98**
(100%) | (105%) | (107%) | (129%)

Ovaries (absolute) [mg] 146 114** 132 130

i i i i (100%) | (78%) | (90%) | (89%)
Ovaries [ % x 10] 0.57 0.45** | 0.50* 0.58

i i i i (100%) | (79%) | (88%) | (102%)
Heart (absolute) [g] 1.67 1.57 1.55 1.24** | 1.05 0.99 1.03 0.88**

(100%) | (94%) | (93%) | (74%) | (100%) | (94%) | (98%) | (84%)
Heart (relative) [ %] 0.35 0.35 0.35 0.36 0.41 0.39 0.39 0.39

(100%) | (100%) | (100%) | (103%) | (100%) | (95%) | (95%) | (95%)
Brain (absolute) [g] 2.17 2.13 2.12 2.05** | 1.97 1.97 2.04* 1.93

(100%) | (98%) | (98%) | (94%) | (100%) | (100%) | (104%) | (98%)
Brain (relative) [ %] 0.45 0.47 0.49 0.60** | 0.77 0.78 0.77 0.86**

(100%) | (104%) | (109%) | (133%) | (100%) | (101%) | (100%) | (112%)

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01

Gross pathology
No gross pathologic lesions which were considered related to test material (CP 50435) feeding were observed at
necropsy in any rats from the experimental groups.

Histopathology

Microscopic pathologic lesions which were considered related to feeding of the test material (CP 50435) were
limited to the urinary tract of rats from the 1200 and 4800 mg/kg bw/day feeding groups. Several rats from the
1200 mg/kg bwi/day feeding groups and most rats from the 4800 mg/kg bw/day group had hyperplasia of the
urinary bladder epithelium. Urinary bladders of rats from the 400 mg/kg bw/day group were comparable to those
of control group rats. The compound related urinary bladder hyperplasia was more marked in males than in
females and in males it was occasionally accompanied by an acute inflammatory infiltrate in the mucosa and
submucosa. The lesion, when present, was fairly uniform over most of the circumference of the urinary bladder
and did not show papillarity.

Epithelial hyperplasia was noted in the pelvis of the kidney of a few rats in the 4800 mg/kg bw/day group. The
hyperplasia had a slight papillarity and was not uniform over the entire epithelial surface. Some hyperplastic
epithelial cells contained a hyaline like cytoplasmic inclusion. This lesion was considered compound related.
Several other kidneys had areas of pelvic epithelium which appeared to be hyperplastic, but in these the tissue
was cut such that the possibility of a tangential section of epithelium could not be eliminated.

Other microscopic findings in these rats were lesions principally of an inflammatory nature, which are
commonly seen in untreated rats of this age and strain. Other microscopic lesions in the kidneys from control and
experimental group animals were those of an inflammatory nature and were considered early lesions of chronic
nephritis, a common spontaneous disease of laboratory rats. These inflammatory lesions were much more
common in males than in females. Chronic nephritis had a greater incidence and severity in males.
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The fresh haemorrhage noted in the lungs of many rats from the control and 4800 mg/kg bw/day group was
considered agonal due to death by carbon dioxide asphyxiation. Other lung lesions were those of a minor
inflammatory or degenerative nature which are commonly seen in rats and were not considered significant with
respect to treatment. Ample areas of bronchi were present for examination in sections from all rats in the control
and 4800 mg/kg bw/day groups. Myocarditis noted in the heart of numerous rats from the control and treated
groups was characterised by small focal accumulations of mononuclear inflammatory cells scattered throughout
the myocardium. This is a common finding in rats. Changes noted in the hearts of these rats were generally quite
minimal and considered typical of the degree of myocarditis ordinarily noted in rats of this age.

Prostate glands of a number of rats from the control and experimental groups had slight to moderate
inflammatory changes in the interstitium and within prostate follicles. This lesion is a common finding in male
rats. Small focal haemorrhages observed in the thymus of many control and experimental group rats were fresh
with intact red blood cells present and were considered agonal. Mild subacute inflammatory changes in the
parenchyma and portal areas were seen in the livers of numerous rats from control and experimental groups.
These lesions are common findings in rats. A number of rats in the control and experimental groups also had
very slight extramedullary haematopoiesis in their livers. The hepatocellular vacuolation noted in livers,
primarily of male rats, in the experimental and control groups were characterised by the presence of a single
large vacuole which was usually not spherical but had a smooth irregular outline. Many of these vacuoles
appeared to contain aluminous fluid. Their incidence was somewhat greater in the control males. They were not
characteristic of the vacuoles of fatty degeneration and were not considered biologically significant in this study.

Table 6.8.1.1.6.5-7: 90-Day Subacute Rat Toxicity Study (El-78-174) (NN 1979): Intergroup
comparison of selected necropsy observations (unscheduled and terminal sacrifice)

Dosage Groups [mg/kg bw/day]
Organ Males Females
0 400 1200 4800 0 400 1200 | 4800
hydronephrosis 2 - - 1 - - - 3
. red area / cortico-
Kidneys medullary  margin | - - - - 1 1 - -
dark red
distended with red 1 i i i i i i i
fluid
calculi - - - 1 - - - -
thickened - - - 1 - - - -
. hmyupceor;a;;sia ) j 2 15 i j 3 13
Urinary - -
bladder | Vesiculation, i : : . . . 1 :
epithelium
submucosal ) 1 i i i i i i
lymphoid focus
Submucosal/mucos
al inflammatory | - - - 6 - - - -
infiltrate

Assessment and conclusion by applicant:

The study was not conducted according to any guideline or in compliance with GLP (pre-GLP), but following a
study design similar to OECD 408. Therefore, the deviations listed above are from the current version of
OECD 408 (2018).

However, the study was well conducted and thus, can provide useful information for the assessment of the
metabolites of glyphosate. The study is therefore considered valid.

No changes considered to be related to the compound were seen in general behaviour, appearance,
haematological determinations or urinalysis.

Male rats at the 4800 mg/kg bw/day group consumed less food and gained less body weight than the control. At
week 13, the difference in mean body weight gain between control rats and male and female rats at the
4800 mg/kg bw/day dosage level was statistically significant (p<0.01).

Lactic dehydrogenase activity (LDH) for rats at 4800 mg/kg bw/day was greater than controls. In males at
4800 mg/kg bw/day mean LDH activity was 48 and 145 % greater than controls at 45 and 88 days,
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respectively. In females at 4800 mg/kg bw/day mean LDH activity was 29 and 171 % greater than control
values at 45 and 88 days, respectively.

No compound related gross pathologic lesions were observed at necropsy in any rats from the test compound
(CP 50435) treated groups.

Statistical variations of undetermined biological significance occurred in group mean weights of kidneys,
gonads, heart and brain at several dosage levels in both sexes. Most statistically significant alterations in organ
weights occurred in the high dose groups, though.

Microscopic changes which were considered compound related were limited to the urinary tract of rats from the
4800 and 1200 mg/kg bw/day dose groups where hyperplasia of the urinary bladder epithelium was observed.
Additionally, very slight epithelial hyperplasia was noted in the bladders of several rats from the 1200 mg/kg
bw/day. Very slight to slight hyperplasia of the epithelium of the kidney pelvis in several rats from the
4800 mg/kg bwi/day dose group was also considered compound related.

No compound related urinary tract lesions were observed at the 400 mg/kg bw/day level in either sex.

Based on the incidence of microscopic changes in the mid and high dose groups (urothelial hyperplasia of the
urinary bladder), the NOAEL equalled 400 mg/kg bw/day under the conditions of this 90-days oral study with
AMPA (CP 50435).

Assessment and conclusion by RMS:
Agreed with the conclusions by the applicant. Based on the increased urothelial hyperplasia of the urinary
bladder in male and female animals the NOAEL is considered 400 mg/kg bw/day.

Study 6

Data point: CA5.8.1/018

Report author ]

Report year 1991

Report title 90-Day Oral (Capsule) Toxicity Study in Dogs with AMPA
Report No 50173

Document No M-645465-01-1

Guidelines followed in study US EPA Pesticide Assessment Guidelines, Subdivision F, FIFRA, Hazard
Evaluation: Human and Domestic Animals, Section 82-1 and also the
OECD Toxicity Test Guidelines (ISBN 92-64-12221-4, Section 409; 1981)

Deviations from current test|Gall bladder, uterus, thymus, spleen and heart not weighed at necropsy.
guideline (OECD 409, 1998)

Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability: Conclusion GRG: Valid, Category 2a

Conclusion AGG: The study is considered to be acceptable.

2. Full summary

Executive summary

The toxicological potential of AMPA was evaluated in this 90-day sub-chronic toxicity study in outbred beagles.
Dosage levels of 10, 30, 100 and 300 mg/kg bw/day were selected for the study.

The test material was administered in capsule form as a single daily dose for 91 or 92 consecutive days. A
concurrent control group received empty capsules on a comparable regimen. Each dose group consisted of five
males and five females. All animals were observed twice daily for mortality and moribundity. Clinical
examinations were performed daily prior to dosing and one hour following dosing. Individual body weights were
recorded weekly. Food consumption was recorded daily and reported weekly. Clinical pathologic evaluations
were conducted once prior to study initiation and during the 6™ and 13" weeks of dosing (weeks 5 and 12).
Ocular examinations were conducted prior to study initiation and during the 13™ week of dosing. Complete
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necropsies were performed on all dogs at study termination. Selected organs were weighed and selected organs
were examined microscopically.

Test article administration had no adverse effects at any dose level on survival, general clinical condition or
behaviour, body weight, food consumption, clinical pathology parameters or organ weight values.

No treatment related lesions were observed neither at the ocular examinations nor following gross and
microscopic examinations of selected tissues.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Identification: AMPA (Aminomethylphosphonic acid)
Description: White solid (powder)
Lot/Batch #: PIT-9008-2407-T
Purity: 87.8 %
August 1993 (Estimated Expiry). Confirmatory analysis performed by
Stability of test compound: Sponsor from samples of test material at the beginning and end of the
study.
2. Vehicle and/
or positive control: Empty gelatine capsule / none
3. Test animals:
Species: Dog
Strain: Outbred Beagle
Source: ]
Age: Approx. 6 months
Sex: Male and female
Weight at dosing: 48123 -11929¢g; @ 6753 - 10788 g
Acclimation period: 2 weeks
Diet/Food: Purina® Certified Canine Chow® #5007 (offered 1 — 2 hours each day)
Water: Tap water, ad libitum
Housing: Individual housing in stainless steel cages
Environmental conditions: Temperature: 19 -24°C (67— 75 °F)
Humidity: 30-76 %

Air changes: 10 — 15/ hour
12 hours light / dark cycle

B. STUDY DESIGN AND METHODS

In life dates: 1990-09-05 (start of dosing) to 1990-12-06 (terminal necropsies)

Animal Assignment and Treatment:

In a 90-day oral (capsule) toxicity study groups of 5 outbred beagle dogs per sex received daily doses of 0, 10,

30, 100 or 300 mg/kg bw/day, at approximately the same time each day for 91 or 92 consecutive days. Capsules
were administered following the 1 — 2 hours feeding period.

Table 6.8.1.1.6.6-21 90-Day Oral (Capsule) Toxicity Study in Dogs with AMPA (S 1991):
Study design

Dose level | Dose level corrected for | Number of Animals

Group Number [mg AMPA/kg bw/day] | purity Males | Females
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[mg/kg bw/day]
1 0 0 5 5
2 10 8.8 5 5
3 30 26.3 5 5
4 100 87.8 5 5
5 300 263 5 5

The appropriate amount of test material was weighed into tared size gelatine capsules. A sufficient number of
capsules were weighed for each entire week of dosing and stored. Individual dosages were adjusted weekly,
based on the most recent body weight. One empty gelatine capsule was dispensed daily for each control animal.
Analysis of the test material was conducted by the Sponsor prior to the beginning and at the conclusion of the
study. It was demonstrated that AMPA was stable throughout the course of the study. Results were provided by
the Sponsor and presented in a separate report (Monsanto Study ML-90-369).

Mortality
All animals were observed twice daily, once each morning and once in the afternoon for mortality and
moribundity.

Clinical Observations
All animals were observed daily prior to dosing and one hour following dosing for overt signs of toxicity. Only
significant findings were recorded at these observations.

Body Weight
Body weights were recorded weekly for study weeks -1 — 13. Terminal body weights were recorded for each
animal on the day of study termination.

Food Consumption
Individual food consumption was recorded daily and the weekly averages reported for the corresponding body
weight intervals. Food intake was calculated as mg/kg bw/day.

Ophthalmoscopic Examination

Ocular examinations were conducted prior to study initiation and during the 13" week of dosing. All
examinations were conducted using a hand-held slit lamp and an indirect ophthalmoscope, preceded by
mydriasis with 1 % topical tropicamide hydrochloride.

Clinical Pathology

Clinical pathology parameters (haematology, serum chemistry and urinalysis) were measured on all dogs once
prior to study initiation and during the 6™ and 13" week of dosing (study weeks 5 and 12, respectively).
Collection of blood and urine samples was conducted prior to feeding and test item administration. Blood
samples were taken from the jugular vein. Urine was collected using a catheter except for the following instances
where urine for re-evaluation was collected using metabolism cages (15 — 16 hours collection) for male numbers
775 and 793 in the 300 mg/kg bw/day group (weeks 5 and 12, respectively) and female number 817 in the
10 mg/kg bw/day group (week 5). Values for these animals were reported but excluded from group mean
calculations.

Haematology

The following parameters were evaluated: Total leukocyte count (white cell), erythrocyte count (red blood cells),
haemoglobin, haematocrit, mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean
corpuscular haemoglobin concentration (MCHC), platelet count (Platelet), prothrombin time, activated partial
thromboplastin time (APTT), differential white (WBC) count (percent and absolute) for neutrophils (segmented
and unsegmented), lymphocytes, monocytes, eosinophils and basophils.

Serum Chemistry

The following parameters were evaluated: Glucose, blood urea nitrogen, creatinine, sodium, potassium, serum
aspartate aminotransferase (AST), chloride, calcium, globulin, albumin/globulin ratio, serum alanine
aminotransferase (ALT), serum alkaline phosphatase (ALK), total bilirubin (Total Bili), total cholesterol
(Cholesterol), total protein, alboumin and gamma glutamyltransferase (GGT).

Urinalysis
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The following parameters were evaluated: VVolume, colour, appearance, specific gravity, pH, protein, glucose,
ketones, bilirubin, occult blood, nitrites, leukocytes and microscopy of sediment.

Terminal Studies

Macroscopic and Microscopic Examination

At study termination, all dogs were anaesthetised by intravenous injection of sodium phenobarbital followed by
exsanguination. A complete necropsy was conducted on all animals. Necropsy included, but was not limited to,
examination of the external surface, all orifices, the cranial cavity, the external and cut surfaces of the brain and
spinal cord, and the thoracic, abdominal and pelvic cavities including viscera. Bone marrow smears were taken
at necropsy.

The following organs and tissues were collected and placed in 10 % neutral buffered formalin: Adrenals, aorta,
bone with marrow (sternum), brain (forebrain, mid-brain, hindbrain), eyes with optic nerve, femur (with joint),
gall bladder, gastrointestinal tract (oesophagus, stomach, duodenum, jejunum, ileum, caecum, colon, rectum),
heart, kidneys, liver (sections of 2 lobes), all gross lesions, lungs (including bronchi), lymph node (mesenteric
and suprapharyngeal), ovaries with mesovarium, pancreas, peripheral nerve (sciatic), pituitary, prostate, salivary
gland (submaxillary), skeletal muscle (vastus medialis), skin with mammary gland, spinal cord (mid-thoracic,
cervical and lumbar), spleen, testes with epididymides, thymus, thyroid gland (both lobes with parathyroid
gland), trachea, urinary bladder, uterus with vagina.

After fixation and following staining with haematoxylin and eosin, the above tissues were examined
microscopically.

Organ Weights

The following organs were weighed from all animals: Adrenals, brain, kidneys, liver, ovaries, testes with
epididymides and thyroid gland (with parathyroids).

Statistics

All means were presented with standard deviations, and the number of sampling units used to calculate the
means. All statistical tests were performed by a DEC (Digital Equipment Corporation) computer with
appropriate programming. Analysis of body weights, body weight changes, food consumption, clinical
laboratory values and absolute and relative organ weights were analysed by a one-way analysis of variance
followed by Dunnett’s Test. All analyses were conducted using two-tailed tests for minimum significance levels
of 5 % and 1 % comparing the treatment groups with vehicle control group by sex.

Il. RESULTS AND DISCUSSION

A. MORTALITY
All animals survived to scheduled necropsy.

B. CLINICAL OBSERVATIONS

There were no clinical signs in either sex which could be positively attributed to treatment with the test material.
Numerous clinical signs were observed in both sexes at all dose levels, including controls. These consisted
primarily of lacrimation, scabbed, reddened and/or swollen ears, soft stool, diarrhoea, salivation and emesis at
the daily examinations prior to dosing. In general, these findings occurred at a similar frequency in the control
and treated groups, usually in a single animal, and/or in a non-dose-related manner and were considered
incidental.

C. BODY WEIGHT

No treatment related effects were apparent on mean body weights or body weight changes in males and females
at dose levels of 10, 30, 100 or 300 mg/kg bw/day.

A mean body weight loss in the 300 mg/kg bw/day female group during weeks 5 — 6 was greater than the loss
observed in the control group. However, the severity of loss in females at 300 mg/kg bw/day was due to one
female (number 801) and this loss was followed by a substantial body weight gain during weeks 6 — 7. It should
be noted that during this time period, red material was found in the faeces of this animal and food intake was
notably reduced, for which it was concluded that these effects were transitory and not related to treatment.

The only statistically significant difference in body weight between control and treated groups was an increase in
mean body weight gain (p<0.05) in females at 300 mg/kg bw/day during weeks 8-9 (see below). No other
remarkable differences were observed in body weight data between the control and the 10, 30, 100 and
300 mg/kg bw/day dose groups.
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Table 6.8.1.1.6.6-22: 90-Day Oral (Capsule) Toxicity Study in Dogs with AMPA (S 1°9°1):
Intergroup comparison of selected group mean body weights and body weight gain

Dose Mean body weight or body weight gain [g]
Group Body weight Body weight Body vyelght Body vyelght Body vyelght
[ma/kg (Week 0) (Week 13) gain gain gain
bw/day] (week 5 -6) (week 6 —7) (week 8 -9)
Males
9781 +1147.8 11849 +1200.9
0 (100%) (100%) 12 +214.3 431 +£95.2 144 +232.4
10064 + 1167.1 | 12724 £1187.8
10 (103%) (107%) -145 £ 133.3 493 +£128.5 160 + 199.5
9704 £ 830.2 11910 + 1908.7
300 (99%) (101%) 62 + 250.6 280 £120.9 378 £89.1
9861 +1242.9 12226 + 1375.3
100 (101%) (103%) 59 £+ 160.5 381 +£154.9 253+91.2
9818 + 1095.7 12297 + 1573.4
300 (100%) (104%) -7+£198.9 444 +£79.5 135+ 183.9
Females
8606 + 1084.2 10084 + 1396.9
0 (100%) (100%) -217 £98.0 354 £162.1 55+ 184.4
8683 * 1365.5 10108 + 1067.0
10 (101%) (100%) -138 £ 126.1 287 +44.9 118 £ 1455
8214+ 726.9 9889 + 491.0
30 (95%) (98%) -235+77.3 438 +175.6 121 £54.7
8443 + 1126.7 9507 + 1126.5
100 (98%) (94%) -93+195.6 378 +170.0 51 +88.8
8360 + 1190.8 9759 + 1401.6 -
300 (97%) (97%) -461 + 507.7 554 +100.8 291* +102.5

*: Statistically significant from controls, p<0.05

D. FOOD CONSUMPTION

Food consumption was unaffected by treatment at any dose level.

Food consumption values (grams/animal/day and g/kg bw/day) in females at 300 mg/kg bw/day were slightly
lower, but not statistically significant, than the control group during weeks 5 — 6. The decreases were due to one
female (number 801) in the 300 mg/kg bw/day group, and food consumption in this group during weeks 6 — 7
was comparable to that of the control group. Therefore, the brief reduction in food consumption at this dose level
was not considered to be a treatment related effect. A statistically significantly increased (p<0.05) food
consumption (g/kg bw/day) was noted in females at 300 mg/kg bw/day during weeks 8 — 9. This was the only
statistically significant difference in food consumption between the control and treated groups. All other values
in the 10, 30, 100 and 300 mg/kg bw/day groups were comparable with the control group.

Table 6.8.1.1.6.6-23: 90-Day Oral (Capsule) Toxicity Study in Dogs with AMPA (S 1991):
Intergroup comparison of selected food consumption values (means + SD)

Dose Group Mean Food Consumption

Group Food Food Food Food Food

[mg/kg Consumption Consumption Consumption Consumption Consumption

bw/day] Week 5 -6 Week 5 -6 Week 6 — 7 Week 6 — 7 Week 8 -9
[mg/dog/day] [g9/kg bw/day] [mg/dog/day] [o/kg bw/day] [g/kg bw/day]
Males

0 302 £ 60.2 29+7.0 343 £60.2 3257 2957
(100%) (100%) (100%) (100%) (100%)

10 288 +£52.2 2524 353 +£30.0 3112 28+1.7
(95%) (86%) (103%) (97%) (97%)
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300 329 +48.7 32+6.2 344 +53.8 32+5.2 33+5.8
(109%) (110%) (100%) (100%) (114%)
100 316 £58.9 29+5.0 353 +53.7 32+3.3 30+£3.3
(105%) (100%) (103%) (100%) (103%)
300 315+ 15.0 30+£3.2 357 +£145 33+4.1 30+4.7
(104%) (103%) (104%) (103%) (103%)
Females
0 219+ 355 24+3.2 275+51.9 29+34 26+2.9
(100%) (100%) (100%) (100%) (100%)
10 228 +29.8 25+4.0 283 +23.8 31+4.0 29+2.7
104% 104% 103% 107% 112%
049 049 039 079 29
30 227 +12.1 26+25 285+ 31.0 32+3.3 30+£2.0
104% 108% 104% 110% 115%
(104%) (108%) (104%) (110%) (115%)
100 234 +18.9 27+4.3 292 +29.8 33+44 28+4.2
(107%) (113%) (106%) (114%) (108%)
300 178 +80.9 21+8.2 289 +54.3 33+3.0 33*+4.8
(81%) (88%) (105%) (114%) (127%)

*: Statistically significant from controls, p<0.05

E. OPHTHALMOSCOPY
No oculopathical lesions indicative of a toxic effect were observed at any dose level.

F. CLINICAL PATHOLOGIC EVALUATION

Haematology

Haematology parameters were unaffected by test article administration in the 10, 30, 100 and 300 mg/kg bw/day
group males and females.

Values in the treated groups were generally comparable to those in the control group. The statistically significant
differences from the control reported were considered incidental since they occurred at low or mid dose levels
without a dose-response relationship or similar effects in the opposite sex.

Serum chemistry
No treatment related effects were apparent on serum chemistry parameters at any dose level.

Urinalysis
No adverse effects on urinalysis parameters were observed at any dose level. None of the differences between
the control and treated groups were statistically significant.

G. PATHOLOGY

Macroscopic Examination

At study termination, no treatment related lesions were noted in the 10, 30, 100 or 300 mg/kg bw/day group
males and females.

The lesions observed in the treated groups were commonly observed lesions and either occurred at a similar
frequency in the control or occurred infrequently (generally in a single animal).

Microscopic Examination

No microscopic lesions indicative of treatment-related effect were apparent at any dose level.

The lesions observed occurred similarly in the control and treated groups or were limited, in general, to single
occurrences.

Organ weights

Test article administration did not adversely affect mean absolute organ weights and organ weights relative to
final body weight in males and females at dose levels of 10, 30, 100 or 300 mg/kg bw/day.

The only statistically significant differences between the control and treated groups were low (p<0.05 or p<0.01)
mean absolute and relative liver weights in the 100 mg/kg bw/day group females. Decreased liver weights were
not similarly observed in females at the higher dose level of 300 mg/kg bw/day and no relationship to treatment
was evident. No other remarkable difference in organ weight data were observed between the control group and
the 10, 30, 100 and 300 mg/kg bw/day groups.
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Table 6.8.1.1.6.6-24: 90-Day Oral (Capsule) Toxicity Study in Dogs with AMPA (S 1991):
Intergroup comparison of selected absolute and relative (to body weight) mean organ weights

Organ / Dose Groups [mg/kg bw/day]
Tissue Males Females
0 10 30 100 300 0 10 30 100 300
Absollte 313.74 | 320.22 | 31485 | 505 oy | 32436 | 29497 | 569 93 | 26446 | 229.85 | 261.66
- - - + - = + + * + | x
Liver 47.483 | 48.634 | 48.712 | = 44.436 | 55.697 | - - il
weight [g] | (100% | (1029% | (100% 24.138 (103% | (100% 26.698 | 14.855 | 27.905 | 34.830
) ) ) (96%) ) ) (92%) | (90%) | (78%) | (89%)
Relative 3658 2.553 5'657 2.470 3'653 3'921 2.728 | 2.688 | 2.441* | 2.696
Liver 03631 | & 04170 | % 0.2288 | 0.2044 | * * R
weight (i000/ 0.1949 (ioo<y 0.0920 (ioow (1'000/ 0.1532 | 0.1518 | 0.1140 | 0.2353
[9/100 g] ° | (96%) ) ° | (93%) ) 0 | (93%) | (92%) | (84%) | (92%)

*: Statistically significant from controls, p<0.05; **: Statistically significant from controls, p<0.01

I11. CONCLUSIONS

Administration of the test material AMPA had no adverse effects at any dose level on the survival, the general
clinical condition or behaviour of animals, body weight data, food consumption data, haematology parameters,
serum chemistry parameters, urinalysis parameters or organ weight values.

No treatment related lesions were observed at the ophthalmologic examination or at the gross and microscopic
examinations of selected tissues.

Based on the results of this study, the highest dose level of 300 mg/kg bw/day administered orally to dogs for 91
or 92 consecutive days was considered to be the NOAEL (No Observed Adverse Effect Level).

Assessment and conclusion by applicant:

The test material AMPA was administered orally via capsule to Beagle dogs at dose levels of nominally 0, 10,
30, 100 and 300 mg/kg bw/day. After adjustment for purity (87.8 %) the dose levels were 0, 8.8, 26.3, 87.8
and 263 mg/kg bw/day.

The study was conducted according to OECD 408 (1981) and in compliance with GLP (no attest of the
competent authority was provided). Deviations from the current version of OECD 409 (1998) are basically
due to the fact that the study was aligned to an older version of the OECD test guideline 409.

However, the study was well conducted, in compliance with GLP and OECD 409 (1981) and thus, can
provide useful information for the assessment of the metabolites of glyphosate. The study is therefore
considered valid.

Administration of the test material AMPA had no adverse effects at any dose level on the survival, the general
clinical condition or behaviour of animals, body weight data, food consumption data, haematology
parameters, serum chemistry parameters, urinalysis parameters or organ weight values.

No treatment related lesions were observed at the ophthalmologic examination or at the gross and microscopic
examinations of selected tissues.

Based on the results of this study, the highest dose level of nominally 300 mg/kg bw/day (263 mg/kg bw/day
after adjustment for purity) administered orally to dogs for 91 or 92 consecutive days was considered to be the
NOAEL (No Observed Adverse Effect Level).

Assessment and conclusion by RMS:

Agreed with the conclusions by the applicant. No compound related signs of toxicity were reported in this study
up to 300 mg/kg bw/day. Although there are limitations to the study, it is considered acceptable. After
adjustment for the low purity (87.8%) this results in a NOAEL of 263 mg/kg bw/day in males and females.
This conclusion is in line with the RAR (2015).
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B.6.8.1.1.7. Genotoxicity — in vitro

Study 1

1. Information on the study

Data point CA 5.8.1/019

Report author

Report year 1996

Report title AMPA: Reverse Mutation Test

Report No IET 96-0076

Document No NA

Guidelines  followed in | OECD 471 (1983), OECD 472 (1983), U.S. EPA FIFRA Guidelines, Subdivision
study F (1991), Japanese MAFF (1985)

Deviations from current | Information on historical control data was not reported. 2-Aminoanthracene was
test guideline (OECD 471, | used as sole positive control in the presence of metabolic activation. In the repeat-

1997) experiment, no parameter was changed. Both experiments were conducted under
the same conditions using the pre-incubation method.
Previous evaluation Yes, accepted in RAR (2015) as supplementary study

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Supportive (Category 2a)
Conclusion AGG: The study is considered acceptable but with restrictions
(reliable with restrictions).

2. Full summary

Executive summary

S. typhimurium strains TA 98, TA 100, TA 1535 and TA 1537, and E. coli strain WP2 uvrA were exposed to
AMPA, a metabolite of glyphosate, in the presence and absence of metabolic activation (phenobarbital and 5,6
benzoflavone-induced rat liver S9 fraction). Two independent experiments were performed according to the pre-
incubation method.

Based on the results of a preliminary range-finding study, in which no cytotoxicity was observed up to 5000
pa/plate, test item concentrations for the reverse mutation assay were selected in the range of 313 — 5000
Ha/plate. Solvent (water) and appropriate positive controls were included in all experiments. The bacteria strains
were exposed for 48 hours at 37 °C, followed by an inspection of the bacterial background lawn and counting of
the revertant colonies for each plate.

Precipitation of the test substance was not reported. In addition, there was no cytotoxicity observed in any test
strain up to the highest AMPA concentration, neither in the presence nor absence of S9 mix.

There was no relevant increase in the number of his* and trp* revertants (exceeding a factor of 2 when compared
to solvent controls) observed in any experiment in any strain, neither with nor without metabolic activation.

The number of revertants induced by the solvent control was within expected range for each strain, thus
demonstrating an acceptable experimental performance. The positive control compounds induced a marked
increase in the number of revertant colonies in all strains, demonstrating the validity of the test system and the
functionality of the S9 mix.

Based on the results of the present study and under the conditions of the test, AMPA, a metabolite of glyphosate,
is not mutagenic in the Ames pre-incubation test with and without metabolic activation.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material: AMPA
Identification: Not specified
Description: White powder
Lot/Batch #: A-960719
Purity: 99.33%

The test item was stable for 1 year at room temperature. The
stability of the test item in solvent was not specified.

Solvent used: Sterile water

Stability of test compound:
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2. Control materials:
Negative control: A negative control was not employed in this study.
Solvent control: Sterile water

Solvent/final concentration: 100 pL/plate

Positive controls: Please refer to the table below.
Strain Metabolic  |Mutagen Solvent |Conc.
activation [ug/plate]
S. typhimurium strains
TA 100 -S9 2-(2-fury)-3-(5-nitro-2-furyl)acrylamide (AF-2) DMSO ]0.01
+S9 2-Aminoanthracene (2-AA) DMSO |1.0
TA 1535 -S9 Sodium azide (NaNs) Water 0.5
+S9 2-Aminoanthracene (2-AA) DMSO |2.0
TA 98 -S9 2-(2-furyl)-3-(5-nitro-2-furyl) acrylamide (AF-2) DMSO |0.1
+S9 2-Aminoanthracene (2-AA) DMSO |0.5
TA 1537 -S9 9-Aminoacridine (9-AA) Water 80.0
+S9 2-Aminoanthracene (2-AA) DMSO |2.0
E. coli strain(s)
WP2 uvrA -S9 2-(2-furyl)-3-(5-nitro-2-furyl) acrylamide (AF-2) DMSO ]0.01
+S9 2-Aminoanthracene (2-AA) DMSO |10.0
3. Metabolic activation:

S9 mix was purchased from | Lot no. RAA-350). The homogenate was
produced from the livers of male Sprague-Dawley rats. The animals were about 7 weeks old, weighing 203 - 254
g and received intraperitoneal injections of phenobarbital (30 mg/kg bw on Day 1, each 60 mg/kg bw on Days 2,
3 and 4) and 5,6 benzoflavone (80 mg/kg bw on Day 3). The S9 mix was prepared immediately before the
experiment by mixing S9 fraction and co-factors.

S9 mix component Concentration Unit
Sodium phosphate buffer (pH 7.4) 100 mM
KCI 33 mM
NADPH-generating system
Glucose 6-phosphate 5 mM
NADH 4 mM
NADP 4 mM
MgCl, 8 mM
S9 10 % (vIV)
4. Test organisms:
Tester _stral_n > - Bacteria batch checked for
S. typhimurium E.coli
TA 98 v | WP2 uvrA v" | deep rough character (rfa) v
TA 100 v | WP2 uvrA (pKM101) ampicillin resistance (R factor plasmid) v
TA 1535 v UV-light sensitivity (absence of uvrB and uvrA | v/
TA 1537 v genes in S. typhimurium and E. coli strains,
TA 102 respectively)
TA 1538 Histidine and tryptophan auxotrophy | v/
(automatically via the spontaneous rate)
5. Test concentrations:

Preliminary cytotoxicity assay:

Pre-incubation assay + S9 mix:

Concentrations: 200, 500, 1000, 2000 and 5000 pg/plate

Tester strains: TA 1535, TA 1537, TA 98, TA 100 and WP2 uvrA
Replicates: A single plate was used per condition.
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Mutation assays:

Pre-incubation assay + S9 mix:

Concentrations: 313, 625, 1250, 2500 and 5000 pg/plate

Tester strains: TA 1535, TA 1537, TA 98, TA 100 and WP2 uvrA
Replicates: Triplicates in two independent experiments

B. STUDY DESIGN AND METHODS
Dates of experimental work: 09 Sep — 11 Oct 1996
Finalisation date: 09 Dec 1996

1. Pre-incubation test (PIT):

0.1 mL of test solution, solvent or positive control, 0.1 mL pre-cultured bacterial suspension and 0.5 mL of S9
mix (in tests with metabolic activation) or 0.5 mL of 100 mM sodium phosphate buffer (in tests without
metabolic activation) were pre-incubated with shaking for 20 minutes at 37 °C. Afterwards, 2 mL of molten soft
agar (supplemented with 0.5 mM L-histidine and 0.5 mM D-biotin or 0.5 mM L-tryptophan) was added to each
test tube. The contents were mixed uniformly and overlaid on a minimal glucose agar plate. Each concentration
and the controls were tested in triplicates. After an incubation period of 48 h at 37 °C, bacterial background lawn
was inspected and the number of bacterial colonies (his* or trp* revertants) were counted.

2. Cytotoxicity:
Cytotoxicity was investigated in a preliminary dose-range finding study. Toxicity was detected by a
e reduction in the number of revertants
o clearing or diminution of the background lawn (= reduced his" or trp- background growth)
and recorded for all test groups both with and without S9 mix in all experiments. Results from the preliminary
dose-range finding study/cytotoxicity study are included in the study report but are not shown in this study
summary.

3. Statistics:
Results were judged without statistical analysis.

4. Acceptance criteria:
The test was valid if:
e The culture of the tester strains, the solution of the test substance and S9 mix were free from
contamination or other bacteria.
e A normal number of spontaneous revertant colonies was observed for the solvent control.
e An at least 3-fold increase above the solvent control in the mean number of revertants was observed in
the positive control.

5. Evaluation criteria:
Results were judged positive without statistical analysis when the following criteria were met:
e A two-fold or greater increase above solvent control in the mean number of revertants was observed.
e This increase in the number of revertants was accompanied by a dose-response relationship.
e This increase in the number of revertants was reproducible.
Reproducibility of results was confirmed by two independent experiments.

Il. RESULTS AND DISCUSSION

A. ANALYTICAL DETERMINATIONS
Analytical determinations were not performed in the study.

B. CYTOTOXICITY
In the preliminary cytotoxicity test, as well as in the main gene mutation assay, the test substance did not show
any cytotoxicity in any strain up to the highest dose of 5000 ug/plate, neither in the presence, nor in the absence
of metabolic activation.

C. SOLUBILITY
Precipitation of the test substance was not reported.
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D. MUTATION ASSAY
A relevant increase (> 2-fold when compared to corresponding solvent controls) in the number of his* or trp*
revertants was not observed in any experiment at any tested concentration neither in the presence nor absence of
metabolic activation.
The number of revertants induced by the solvent control was within the expected range for each strain, thus
demonstrating an acceptable experimental performance.
The positive control compounds induced a marked increase in the number of revertant colonies in all strains,
demonstrating the validity of the test system and the functionality of the S9 mix.

Table B.6.8.1.1.7.1-1: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without
metabolic activation (Sl 1996). first experiment

Experiment 1: Pre-incubation test (PIT)

Strain | TA 100 TA 1535 WP2 uvrA TA 98 TA 1537
f';/'ctelt\‘;‘:t?(')'r‘]’ s |+s9  |-so  |+s9  |-s9  |+s9 |-s9  |+s9 |-s9  |+so9
Vehicle control

Water 1491|105 |11 10 17 19 18 30 4 10
mean

+SD 17  |+11  |+1  |+x4  |+4  [+1  [+3  [x5 [x3  |z1
Test item [ug/plate]

313 mean |84 105 |10 12 17 16 14 28 5 9
+SD +7 +5 +5 +2 +6 +4 +2 +5 +3 +3
625 mean |91 92 8 6 17 16 16 28 4 13
+SD +14 +6 +6 +1 +7 +1 +4 +7 +2 +2
1mzei?] 97 90 8 6 14 16 13 25 4 11
+SD 17  |+3 |3 |1 |2 2 |x2  |x7 |2 |3
2590 01 83 9 9 15 20 15 25 6 10
+SD +7 +9 +1 +4 +8 +4 +2 +8 +2 +3
rsnoe(;?] 100 |93 7 10 16 24 16 32 3 7
+SD +4 +10 |4 +4 +4 +6 +5 +10  [*1 +1
Positive control

Smean  |619  |520  |619  |184  |160  |384  |e67  |407  |710 |94
+SD +57 |+33 |+45 |+5  |+22 |+20 |+60 |11 |+73 |+2

§ = information on respective positive control is reported in Material and Method section A.2

Table B.6.8.1.1.7.1-2: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without
metabolic activation (Sl 1996). second experiment

Experiment 2: Pre-incubation test (PIT)

Strain TA 100 TA 1535 WP2 uvrA TA 98 TA 1537
Metabolic| o5 | g9 | _s9 | +59 | -59 | +s9 | -s9 | +s9 | -so | +s9
activation

Vehicle control

Watter 120 95 9 8 15 17 18 28 3 7
mean

+5D +3 +3 +3 +2 +3 +3 +4 +5 +2 +2
Test item [ug/plate]

313mean [136  [112 |4 8 18 |17 |14 |21 |4 | 10
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Table B.6.8.1.1.7.1-2: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without
metabolic activation (S 1996). second experiment

Experiment 2: Pre-incubation test (PIT)

Strain TA 100 TA 1535 WP2 uvrA TA 98 TA 1537
gfzilt\?:t?(l)lr? 259 | +59 | -s9 | +S9 | -s9 | +S9 | -s9 | +S9 | -s9 | +59
+SD +9 +14  |+1 +3 +3 +4 +4 +6 +3 +5
625mean |124 |84 5 7 16 16 13 21 3 7
+SD +16 |+5 +2 +4 +3 +5 +3 +5 +2 +3
#2;?] 107|106 |6 7 12 17 15 28 3 7
+SD +11 +8 +4 +2 +4 +4 +2 +9 +3 +1
2500 95 97 9 11 12 16 16 21 4 6
+5D +6 +4 +4 +3 +3 +2 +6 +1 +0 +1
i]oeg?] 117 |15 |7 9 20 22 13 22 3 6
+SD +2 +12  |+3 +5 +5 +2 +2 +3 +2 +5
Positive control
Smean  |668  |584  |696  |169  |182  [461  |650  [334  |698 |82
+SD +27 |+56 |+20 |+28 [t16 |+8 +8 +14 |+53 |t4

§ = information on respective positive control is reported in Material and Method section A.2

Study conclusion:

According to the results of the present study, the test item is not mutagenic in the Ames pre-incubation test with
and without metabolic activation under the experimental conditions of the test.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In the present study, AMPA was negative for gene mutation in bacteria (S. typhimurium TA 100, TA 98, TA
1535 and TA 1537 and E. coli WP2 uvrA) in the Ames pre-incubation test with and without metabolic
activation.

The study was conducted in accordance with OECD guideline 471 and 472 (1983) and in compliance with
GLP. When compared with the current OECD guideline 471 (1997), deviations of minor degree were observed.
The study is considered supplementary because two tests were performed under identical conditions (using the
pre-incubation method only and a plate-incorporation test was apparently not performed).

Assessment and conclusion by RMS:

It is agreed with the applicant that, in the present study, AMPA was negative for gene mutation in bacteria (S.
typhimurium TA 100, TA 98, TA 1535 and TA 1537 and E. coli WP2 uvrA) in the Ames pre-incubation test
with and without metabolic activation. Due to the noted deviations, however, the study is considered supportive
only.

The study was considered supportive in the previous evaluation (RAR, 2015).

Study 2

1. Information on the study

Data point CA 5.8.1/020

Report author

Report year 1993

Report title Mutagenicity test: Ames Salmonella Test with AMPA, batch 286-JRJ-73-4
Report No 13269

Document No 145-GLY
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Guidelines  followed in|OECD 471 (1983), US EPA FIFRA 84-2
study

The test was conducted in 4 valid strains only. Strains like S. typhimurium TA
102 or E. coli WP2 enabling the detection of oxidising mutagens, cross-linking
mutagens and hydrazines were not included. In addition, 2-aminoanthracene was
used as sole positive control substance in the presence of S9 mix. Historical
control data were not provided. Acceptance criteria were not defined and
evaluation criteria did not consider historical control data.

Deviations from current
test guideline (OECD 471,
1997)

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Conclusion GRG: Supportive (Category 2a)
Conclusion AGG: The study is considered acceptable but with restrictions
(reliable with restrictions).

Acceptability/Reliability

2. Full summary

Executive summary

AMPA, metabolite of glyphosate, was investigated for its potential to cause gene mutation in bacteria (Ames
test). S. typhimurium strains TA 98, TA 100, TA 1535 and TA 1537 were exposed to the test item, solvent
(distilled water) and appropriate positive controls in the presence and absence of metabolic activation (Aroclor
1254-induced rat liver S9 fraction). Dose levels were selected based on the results of a preliminary toxicity test
in strain TA 98, in which no cytotoxicity was observed up to the highest tested concentration of 5000 pg/plate.

In the main experiment, two independent experiments were performed, using the plate incorporation method
(standard plate test, first experiment) and the pre-incubation method (second experiment) and test item
concentrations in the range of 310 — 5000 pg/plate.

Precipitation of the test item was not reported. In both experiments, there was no cytotoxicity, evident as a
reduction in the number of revertant colonies or a diminution of the bacterial background lawn observed up to
the highest concentration of 5000 pg/plate, neither in the presence, nor in the absence of S9 mix.

In addition, there was no statistically significant and biologically relevant increase in the number of revertant
colonies observed in any experiment for any strain at any concentration, neither in the presence nor in the
absence of metabolic activation. A single statistically significant increase in the number of revertant colonies
was observed for strain TA 1535 at 630 pg/plate in the absence of S9 mix, but as the increase was only of
marginal magnitude and without any dose response relationship, the effect was considered to be incidental.

The number of revertant colonies induced by the negative and the positive controls were within the expected
range, demonstrating the functionality of the metabolic activation system and the sensitivity of the test.

Under the experimental conditions chosen, AMPA, metabolite of glyphosate, is not mutagenic in the Ames
standard plate and pre-incubation test with and without metabolic activation.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material: /;r;;ﬂg?afgyl phosphonic acid (AMPA, metabolite of
Identification: AMPA

Description: White powder

Lot/Batch number: 286-JRJ-73-4

Purity: 99.2%

Stability of test compound:

Solvent (vehicle) used:

The stability of the test item at storage conditions (at room
temperature in the dark) was guaranteed for at least 3 years. The
stability of the test item in solvent was not specified.

Distilled water

2. Control materials:

Negative control:

Solvent (vehicle) control:

Solvent (vehicle)/final
concentration:

A negative control was not employed in this study.

Distilled water

0.1 mL per plate.
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Positive controls:

Please refer to table below.

Strain [Metabolic activation [Mutagen |Conc. [ug/plate]

S. typhimurium strains

TA 100 -S9 Sodium azide 1.0
+S9 2-Aminoanthracene 1.5

TA 1535 -S9 Sodium azide 1.0
+S9 2-Aminoanthracene 1.5

TA 98 -S9 2-Nitrofluorene 1.0
+S9 2-Aminoanthracene 1.5

TA 1537 -S9 2-Nitrofluorene 1.0
+S9 2-Aminoanthracene 1.5

3. Metabolic activation:

S9 mix was obtained from the livers of SPF Wistar rats (Mol:WIST) weighing approx. 200 g. The animals
received a single intraperitoneal injection of Aroclor 1254 at a dose of 500 mg/kg bw. The livers were
prepared 5 days after treatment. The S9 mix was thawed prior to each experiment and co-factors were

immediately added to prepare S9 mix containing the following components:

S9 mix component Concentration Unit
Phosphate buffer (pH 7.4) 100 mM
KCI 33 mM
NADPH-generating system
Glucose 6-phosphate 5 mM
NADP 4 mM
MgCl, 8 mM
S9 5 % (vIV)
4. Test organisms:

Tester strains

Bacteria batch checked for

S. typhimurium E.coli

TA 98 v | WP2 uvrA deep rough character (rfa)

TA 100 v | WP2 UvrA ampicillin resistance (R factor plasmid)

(pKM101)

TA 1535 v UV-light sensitivity

TA 1537 v (absence of uvrB and uvrA genes in
S.typhimurium and E. coli strains,
respectively)

TA 1538 Histidine auxotrophy (automatically via the
spontaneous rate)

5. Test concentrations:

(a)  Preliminary cytotoxicity assay:

Plate incorporation test + S9 mix:

Concentrations:

62 - 5000 pg/plate

Tester strains:

TA98

Replicates:

Not specified

(b)  Mutation assays:

Plate incorporation test + S9 mix:

Concentrations:

310, 630, 1300, 2500 and 5000 pg/plate

Tester strains:

TA 1535, TA 1537, TA 98 and TA 100

Replicates:

Triplicates

Pre-incubation test = S9 mix:

Concentrations:

310, 630, 1300, 2500 and 5000 pig/plate

Tester strains:

TA 1535, TA 1537, TA 98 and TA 100

Replicates:

Triplicates

B. STUDY DESIGN AND METHODS
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1. Dates of experimental work: 20 Oct — 06 Nov 1992
Finalisation date: 18 Feb 1993

2. Standard plate test (plate-incorporation test, SPT):

An aliquot of 0.1 mL test solution, vehicle or positive control, an aliquot of 0.1 mL fresh bacterial culture and
0.5 mL S9 mix (in tests with metabolic activation only) were added to 2 mL of molten top agar (supplemented
with 0.05 mM histidine and 0.05 mM biotin). After whirl mixing, the mixture was spread on a VVogel-Bonner
agar plate and incubated for 48 — 72 hours at 37 °C. Each concentration and the controls were tested in
triplicates. Following incubation, the bacterial background lawn was examined and the number of his* revertants
colonies were counted.

3. Pre-incubation test (PIT):

0.1 mL of test solution, vehicle or positive control, 0.1 mL bacterial suspension and 0.5 mL of S9 mix (in tests
with metabolic activation only) were mixed and pre-incubated in a test tube for 30 minutes at 37 °C under gentle
shaking. After pre-incubation, 2.0 mL of top agar was added, the mixture was whirl mixed and spread on a
Vogel-Bonner agar plate. After an incubation period of 48 — 72 hours at 37 °C the bacterial background lawn
was examined and the number of his* revertants colonies were counted.

4. Cytotoxicity
Toxicity was detected by a

e reduction in the number of spontaneous revertants

e clearing or diminution of the background lawn (= reduced his™ or trp- background growth)
and recorded for all test groups both with and without S9 mix in all experiments.

5. Statistics
Statistical analysis of the negative control versus test data was performed using the Analysis of Variance method.

6. Acceptance criteria
Acceptance criteria were not specified in the study report.

7. Evaluation criteria
A test item was considered positive (mutagenic) in the assay if the following criteria were met:
o There was a statistically significant and dose related increase in the level of revertants on the test plates as
compared to the control plates.
e The number of revertants at the dose level were the highest effect was found should be more than twice
the concurrent spontaneous level.
Sporadic occurring statistically significant increases in revertants which were not dose related (i.e. occurring at
the lower dose level when there was no increase at higher non-toxic doses) were considered incidental and not
relevant for the evaluation.

Il. RESULTS AND DISCUSSION

A. ANALYTICAL DETERMINATIONS
Analytical determinations were not performed in the study.

B. CYTOTOXICITY
In the preliminary toxicity test in strain TA 98, cytotoxicity measured as a colony count reduction was not
observed at any dose level, neither in the presence nor absence of S9 mix.
In the main mutagenicity assay there was no cytotoxicity observed for any tester strain up to the highest tested
concentration of 5000 pg/plate, neither with nor without S9 mix. In addition, there was no depression of the
background growth observed in any tester strain at any concentration, neither in the presence nor absence of S9
mix.

C. SOLUBILITY
Precipitation was not reported in the study report.

D. MUTATION ASSAY
There was no statistically significant and biologically relevant increase in the number of his* revertant colonies
observed in any experiment for any strain at any concentration, neither in the presence nor in the absence of S9
mix. A single statistically significant increase in the number of revertant colonies was observed for TA 1535 at
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630 pg/plate in the absence of S9 mix, but as the increase was only of marginal magnitude and without any dose
response relationship, the observation was considered to be incidental.

The number of revertant colonies induced by the negative and the positive controls were within the expected
range, demonstrating the functionality of the metabolic activation system and the sensitivity of the test.

Table B.6.8.1.1.7.2-1: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without
metabolic activation (Nl 1993). first experiment

Experiment 1: Standard plate test (SPT)

Strain TA 100 TA 98 TA 1537 TA 1535
gf:fltj‘:t?é'g -9 +59 - S9 +59 -9 +59 - S9 +59
Vehicle control (distilled water)
mean 130.7 126.7 28.7 33.0 8.3 13.0 16.3 14.3
+SD +26.5 +6.8 +17.0 6.0 5.1 +44 +4.0 +3.1
Test item [ug/plate]

310 mean |119.0 127.3 20.0 28.3 6.7 10.7 16.7 13.7
+SD +15.9 +7.6 +5.0 +25 +3.8 +3.1 +4.2 +2.3
630 mean |116.3 117.0 23.0 34.3 6.3 11.3 22.7* 15.7
+SD +14.6 +18.5 +4.6 47 5.1 +29 +21 25
1300 mean | 115.7 118.3 23.3 34.7 6.7 10.3 15.3 11.0
+SD +12.7 +19.6 +4.2 +6.5 3.2 +35 +4.6 +35
2500 mean | 118.3 116.7 233 35.7 6.0 10.7 19.0 18.0
+SD +9.8 25 +15 +3.8 +1.0 +55 +1.7 7.0
5000 mean | 101.0 113.7 29.3 34.7 8.0 10.0 13.7 15.7
+SD +1.7 25 +155 +7.8 +1.7 +4.4 +3.2 +3.8
Positive control

§ mean 660.0** |1706.7** |320.0** |1203.3** |143.3** |[150.0** |473.3** |340.0**
+SD +165.2 +194.3 +20.0 +119.3 +15.3 +17.3 +68.1 +45.8

§ = information on respective positive control is reported in Material and Method section A.2
* statistically significant at the 5% level (analysis of variance)

** statistically significant at 1 % level (analysis of variance)

Table B.6.8.1.1.7.2-2: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without
metabolic activation (. 1993), second experiment

Experiment 2: Pre-incubation test (PIT)

Strain TA100 TA 98 TA 1537 TA 1535
Metabolic | _sg +59 - 59 +59 - 59 +59 - 59 +59
Vehicle control (distilled water)

mean 143.0 143.0 22.7 26.3 15.0 11.0 14.0 20.7
+SD +21.3 +13.1 45 21 10 46 1.0 +49
Test item [pg/plate]

310 mean |138.3 134.7 22.0 28.3 14.3 14.7 12.7 13.3
+SD +16.2 +15.0 46 +23 +3.2 25 +31 +3.8
630 mean |129.0 125.3 21.7 26.3 17.7 11.3 15.7 14.7
+SD +15.0 +25 +55 4.0 +15 21 21 +23
1300 mean | 134.0 133.3 21.3 32.7 15.3 16.0 13.3 12.7
+SD +26.0 +14.2 +23 +31 +4.0 1.7 +0.6 15
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Table B.6.8.1.1.7.2-2: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without
metabolic activation (. 1993), second experiment

Experiment 2: Pre-incubation test (PIT)

Strain | TA00 TA 98 TA 1537 TA 1535

gf:telt\f‘:t?(')'rf -s9 +59 - 59 +59 -s9 +59 _s9 +59
2500 mean | 125.0 1227 26.7 203 167 15.7 14.3 16.0
+SD +130 |+70 +12 +45 +35 +4.0 +25 +56
5000 mean | 109.0 140.7 243 26.7 103 113 13.7 16.0
+SD + 4.4 +125  |+06 +6.0 +40 +21 +35 +44
Positive control

Smean | 700.0%* |910.0%* |266.7%* |893.3* |1233** |310.0** |500.0%* |210.0%*
+SD +2193 |+157.2 |+208 |+1365 |58 +458  |+458  |+17.3

§ = information on respective positive control is reported in Material and Method section 1.A.2
** statistically significant at 1 % level (analysis of variance)

I11. CONCLUSIONS
Based on the experimental findings, AMPA, metabolite of glyphosate was negative for gene mutation in bacteria
in the Ames standard plate test and the pre-incubation test in the presence and absence of metabolic activation.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In this Ames test, AMPA was negative for gene mutation in bacteria (S. typhimurium TA 100, TA 98, TA 1535
and TA 1537) with and without metabolic activation.

The study was conducted in accordance with OECD guideline 471 (1983) and compliant with GLP. It is
considered to provide supporting information, as both experiments were conducted using only 4 valid tester
strains. Strains like S. typhimurium TA 102 or E. coli WP2 enabling the detection of cross-linking mutagens
were not included. Further deviations from the currently valid OECD guideline 471 (1997) were of minor
degree and considered to not compromise the validity of the study.

Assessment and conclusion by RMS:

It is agreed with the applicant that, in the present study, AMPA was negative for gene mutation in bacteria (S.
typhimurium TA 100, TA 98, TA 1535 and TA 1537) in the Ames standard plate test and the pre-incubation
test with and without metabolic activation. Since only four strains were tested, and a strain able to detect certain
oxidising mutagens, cross-linking agents and hydrazines was not included, the study is considered acceptable
but with restrictions (reliable with restrictions).

The study was considered acceptable in the previous evaluation (RAR, 2015).

Study 3

1. Information on the study

Data point CA5.8.1/021

Report author

Report year 1988

Report title Aminomethyl Phosphonic Acid - An Evaluation of Mutagenic Potential Using S.
typhimurium and E. coli

Report No CTL/P/2206

Document No YV2281

gﬂ('j‘;e"”es followed 1IN | 5Ecp 471/472 (1983); OECD 472 (1983)

Deviations from current | 2-Aminoanthracene was used as sole positive control substance in the presence of

test guideline (OECD 471 , | S9 mix for all strains. Historical control data were not provided. Evaluation of

1997) cytotoxicity and precipitation were not reported, but concentrations were tested
up to limit doses. No confirmation in the report of bacterial cell density at the
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time of treatment. Acceptance and evaluation criteria specified in the study report
were not fully in accordance with those specified in OECD guideline 471 (1997).

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid (Category 2a)
Conclusion AGG: The study is considered acceptable but with restrictions
(reliable with restrictions).

2. Full summary

Executive summary

S. typhimurium strains TA 98, TA 100, TA 1535, TA 1537 and TA 1538, and E. coli strain WP2 uvrA pKM101
were exposed to aminomethyl phosphonic acid in the presence and absence of metabolic activation (Aroclor
1254 -induced rat liver S9 fraction). For each strain, two independent experiments were conducted according to
the standard plate test (plate-incorporation method) at test item concentrations in the range of 1.8 — 5000
Hg/plate. Solvent (deionized water) and appropriate positive controls were included in each experiment. After 64
— 68 hours of incubation, the bacterial background lawn was inspected and the number of revertant colonies was
examined.

Evaluation of precipitation and cytotoxicity was not provided in the study report. Cytotoxicity was evaluated
retrospectively by comparing the presented mean numbers of revertant colonies induced by the test item to the
mean number of spontaneous revertants observed in the corresponding solvent control. Cytotoxicity was
observed in the first experiment for strain TA 1538 at 1000 ug/plate in the absence of S9 mix and in the second
experiment for strain TA 1537 at 5000 pg/plate in the presence of S9 mix.

There was no statistically significant, reproducible increase in in the number of his™ and trp* revertant colony
numbers in any of the six tester strains at any dose level, neither in the presence nor absence of metabolic
activation. Statistical significance in the mean number of revertant colonies was observed for all strains at single
test item concentrations in the presence or absence of metabolic activation. However, none of the observations
was consistent in independent experiments or showed a dose-response relationship. For strain TA 1537 in the
first experiment, the increase in the mean number of revertant colonies was up to 2-fold over control conditions
(200 pg/plate) in the absence of S9 mix and up to 1.9-fold over control conditions (8 and 40 pg/plate) in the
presence of S9 mix. In both cases, the responses were only of limited dose-response relationship and of limited
statistical significance (p > 0.01). Besides, the effects were not reproducible in two further experiments with this
strain. Considering all available data of the present study, there was no consistent, statistically significant or
biologically relevant increase in the mean number of his* or trp* revertant colonies observed for any tester strain
up to the highest concentration of 5000 pg/plate.

The positive control compounds showed the expected results of markedly increased numbers of revertant
colonies, indicating the functionality of the S9 mix and demonstrating the validity of the test system.

Based on the results and under the experimental conditions of the present study, there is no indication for
mutagenicity in the Ames standard plate test in the presence and absence of metabolic activation.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material: Aminomethyl phosphonic acid
Identification: Y06384/001/001
Description: White solid
Lot/Batch #: 48F-3893
Purity: >99 %
Stability of test compound: Not specified.
Solvent (vehicle) used: Sterile deionised water
2. Control materials:
Negative control: Not specified.
Solvent (vehicle) control: Sterile deionised water

Solvent  (vehicle)/  final

concentration: 100 pL per plate
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Positive controls: Please refer to the table below.
Strain Metabolic Mutagen Solvent | Conc. [pg/plate]
activation
S. typhimurium strains
TA 100 -S9 N-Methyl-N’-nitro-N-nitrosoguanidine (MNNG) |[DMSO 1.0,2.0and 5.0
+S9 2-Aminoanthracene (2AA) DMSO 0.2,0.5and 1.0
TA 1535 -S9 N-Methyl-N’-nitro-N-nitrosoguanidine (MNNG) [DMSO 1.0,2.0and 5.0
+S9 2-Aminoanthracene (2AA) DMSO 0.5,1.0and 2.0
TA 98 -S9 Daunomycin Hydrochloride (DR) DMSO 0.2,0.5and 1.0
+S9 2-Aminoanthracene (2AA) DMSO 0.2,0.5and 1.0
TA 1537 -S9 Acridine Mutagen ICR191 DMSO 0.5,1.0and 2.0
+S9 2-Aminoanthracene (2AA) DMSO 0.5,1.0and 2.0
TA 1538 -S9 4-Nitro-o-phenylenediamine (4ANOPD) DMSO 1.0,2.0and 5.0
+S9 2-Aminoanthracene (2AA) DMSO 0.2,0.5and 1.0
E. coli strains
WP2 uvrA -S9 N-Methyl-N’-nitro-N-nitrosoguanidine (MNNG) |[DMSO 0.5,1.0and 2.0
+S9 2-Aminoanthracene (2AA) DMSO 1.0,2.0and 5.0
3. Metabolic activation:

S9 mix was obtai
Aroclor 1254 by

ned from the livers of male Sprague-Dawley rats, that received a single dose of 500 mg/kg bw
intraperitoneal injection. The treated animals were kept on a normal diet for three days, starved

of food but not water on the fourth day and the livers were prepared on the fifth day. A 25 % (w/v) homogenate

fraction was prep
was immediately

ared and aliquots were frozen. The S9 mix was thawed prior to each experiment and co-factor
added to prepare S9 mix containing the following components:

S9 mix component Concentration Unit
Na,HPO, buffer 150 mM
KCI 33 mM
NADPH-generating system
Glucose 6-phosphate 5 mM
NADP, Na salt 4 mM
MgCl, 8 mM
S9 25 % (VIv)
4. Test organisms:
Tester _stral_n > - Bacteria batch checked for
S. typhimurium E.coli
TA 98 v’ | WP2 uvrA pKM101 v | deep rough character (rfa) v
TA 100 v | WP2P ampicillin resistance (R factor plasmid) v
TA 1535 v UV-light sensitivity v
TA 1537 v (absence of uvrB and uvrA genes in
TA 102 S. typhimurium and E. coli strains, respectively)
TA 1538 v Histidine and tryptophan auxotrophy | v/
(automatically via the spontaneous rate)
5. Test concentrations:

Plate incorporat

ion test + S9 mix:

Concentrations:

1.6, 8.0, 40.0, 200, 1000 and 5000 ug/plate

Tester strains:

TA 1535, TA 1537, TA 1538, TA 98, TA 100 and
WP2 uvrA

Replicates:

Triplicates

B. STUDY DESIGN AND METHODS
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1. Dates of experimental work: 10 —23 May 1988
Finalisation date: 21 Sep 1988

2. Standard plate test (plate-incorporation test, SPT):

An aliquot of 0.1 mL test solution or solvent/ positive control, an aliquot of 0.1 mL bacterial overnight culture
and 0.5 mL S9 mix (in tests with metabolic activation) or 0.5 mL of sucrose-tris-EDTA buffer (in tests without
metabolic activation) were added to 2 mL of molten top agar (supplemented with 0.5 mM histidine/ 0.5 mM
biotin stock solution (10 mL solution : 100 mL agar) or 10 mL 0.5 mM tryptophan solution per 100 mL agar).
The resulting mixture was poured rapidly onto VVogel Bonner agar plates. The plates were allowed to gel and
incubated inverted at 37 °C for 64 - 68 h in the dark. Afterwards, the plates were checked for microbial
contamination, the background bacterial lawn was examined and the number of the bacterial colonies (his* or
trp* revertants) was counted.

All strains were tested in two independent experiments and a third experiment was performed for tester strain
TA1537 in view of the inconsistent results. In each experiment, all test item concentrations and the controls were
tested in triplicates.

3. Cytotoxicity
Evaluation of cytotoxicity was not further specified in the study report. Thus, retrospectively, cytotoxicity was
evaluated by comparing the presented mean numbers of revertant colonies induced by the test item to the mean
number of spontaneous revertants observed in the corresponding solvent control. Cytotoxicity was considered
evident when the mean number of revertant colonies induced by the test item concentration was < 0.5 fold of the
mean number of spontaneous revertant colonies induced by the solvent control.

4.  Statistics
An assessment of statistical significance was carried out using a one-tailed Student’s t-test. The corresponding
probability for each dose level was derived by computer using the appropriate degrees of freedom. Values of p <
0.01 were treated as significant with values of 0.01 < p < 0.05 being indicative of a possible effect.

5. Acceptance criteria
The test was valid if;
e The concurrent solvent control data were acceptable.
e The positive control data showed unequivocal positive responses.
e At least the lowest test item dose showed no evidence of toxicity, and at least three test item doses
showed no significant overt toxicity.
Failure of one or more tester strain / S9 combinations did not invalidate the data for the remainder of a
concurrent experiment.

6. Evaluation criteria

A positive response in an individual experiment was achieved when one or both of the following criteria were
met:

o A statistically significant dose-related increase in the mean number of revertant colonies was obtained.

o A two-fold or greater increase of statistical significance in the mean number of revertant colonies was

observed at one or more concentrations.

For a positive response in an individual experiment to be considered indicative of an unequivocal positive, i.e.
mutagenic, result for that strain / S9 combination, then the observed effects must be consistently reproducible.

A negative response in an individual experiment was achieved when
e There was no statistically significant dose-related increase in the mean number of revertant colonies per
plate observed for the test substance.
e In the absence of any such dose response, no increase in colony numbers was observed at any test
concentration, which exceeded 2x the concurrent solvent control.

Il. RESULTS AND DISCUSSION

A. ANALYTICAL DETERMINATIONS
Analytical determinations were not performed in the study.
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B. CYTOTOXICITY
Cytotoxicity, evident as a reduced number of revertant colonies was observed in the first experiment for strain
TA 1538 at 1000 pg/plate in the absence of S9 mix and in the second experiment for strain TA 1537 at 5000
pg/plate in the presence of S9 mix.

C. SOLUBILITY
There was no precipitation of the test substance reported.

D. MUTATION ASSAY

Although a statistically significant increase in the mean number of revertant colonies was observed in the first
experiment in strains TA 1535, TA 1537 and WP2 uvrA in the absence of S9 mix and in strains TA 1535, TA
1537, TA 1538, TA 98 and WP2 uvrA in the presence of S9 mix, as well as in the second experiment in strain
TA 1535 in the absence of S9 mix and in strains TA 100 and WP2 uvrA in the presence of S9 mix, none of these
observations showed a dose-response relationship. In addition, the observations were not reproducible in
independent experiments. For strain TA 1537 in the first experiment, the increase in the mean number of
revertant colonies was up to 2-fold over control conditions (200 ug/plate) in the absence of S9 mix and up to 1.9-
fold over control conditions (8 and 40 ug/plate) in the presence of S9 mix. In both cases, the responses were only
of limited dose-response relationship and of limited statistical significance (p > 0.01). Therefore, for strain TA
1537 a third experiment was conducted under the same experimental conditions. In the latter two experiments,
no significant increases in colony numbers were observed for TA 1537 either with or without S9 mix.
Considering all available data of the present study, there was no consistent, statistically significant or
biologically relevant increase in the mean number of his* or trp* revertant colonies observed for any tester strain
up to the highest concentration of 5000 pg/plate.

The positive control compounds showed the expected results of markedly increased numbers of revertant
colonies, indicating the functionality of the S9 mix and demonstrating the validity of the test system.
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Table B.6.8.1.1.7.3-1: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without metabolic activation
(I 1988), first experiment, plate-incorporation test

Experiment 1: Standard plate test (SPT, plate-incorporation method)

Strain | TA1535 TA 1537 TA 1538 TA 98 TA 100 WP2 uvrA
gﬂcflt\f:t?("'ﬁ -9 +59  |-s9  |+S9 |-S9 |+S9 |-s9 +59  |-S9 +59 -s9 +59
Vehicle control

\r:]V:;ﬁl’ 13.0 102 |78 58 [130 |144 |228 178 |101.0 [953 1268 | 105.4
+SD +40 |+23 |+57 |+28 |[+20 |+42 |+53 |+60 |+85 [+99 |+240 |+123
Test item [ug/plate]

16mean |200* |153 103 |97 |133 |187 |207 260 | 94.0 98.3 157.0 [111.3
+SD +20 |+61 |+51 [+42 |+12 |+12 |+15 |+60 |+87 |+68 |+128 |+74
80mean |207% |17.0% |147 [113 143 |243* |223 207 |101.3 |983 1287  |107.7
+SD +12  |+46 |+49 |64 |+25 |+67 |+108 |+50 |£67 |+106 [+75 |+104
40mean | 143 133* [103  |11.0% |90 180 | 227 253% | 957 89.0 161.0% |99.3
+SD +42  |+06 |+21 |+10 |+36 |+14 |x67 |+12 |72 +111 |+135 |+106
200 mean |18.7* |13.7* |153* |103* |93 160 | 253 25.7% | 943 1020 |1380  [119.7
+SD +06 |+25 |+23 |x23 |+47 |26 [+100 |+21 |+67 |+125 |+279 |+112
rlnoe%?] 183 [157* |123 |67 |67 147|220 207|920 97.0 1493 | 135.7%
+SD +06 |+55 |+35 |[+29 |+42 |+23 [+87 |+38 |+36 [+53 |+163 |+145
o000 153 113|123 |93* |100 [153 [213 230 897 96.0 1500 | 104.0
+SD +42  |+15 |+29 |+15 |+61 |+21 [+32 |+46 |+65 |+36 |+191 |+191
Positive control

S1.mean |34.0% |385%% |82.0% |205% |80.0%* |34.0% |119.0** |31.0% |[179.5%*% |143.0%* |217.0%* |127.5*
+SD +57  |+49 |+71 |+07 |+113 |+28 |+283 |+28 |+148 |+57 |+85 |35
52.mean | 2747 5%* | 66.0%* | 115.5%* | 28.0%* | 153.0%* | 161.0%* | 518.5%* | 111.5%* [ 1003 5** | 327.0%* | 944.5%* | 139.5*
+SD +2044 |+85 |+21 |+127|+85 |£156 |+17.7 |+49 |£2109 |+14 |+502 |+318
53.mean | 9171 5%* | 106.0%* | 350.5%* | 101%* | 282.0%* | 493.5** | 1219.5%* | 417.0%* | 7704 5** | 1027.0%* | 1512.0%* | 1767.0%*
+SD +587.6 |+113 |+49 |+283|+14 |+587 |+502 |+1061 |+2977 |+00 |+198 |+382

§ = information on respective positive control is reported in Material and Method section A.2. 3 Concentrations were used per plate, 1 = low,

2 = middle,

3 = high.

*=0.01 <P <0.05; **=P <0.01 (One sided t-test assumes Test > Control)
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Table B.6.8.1.1.7.3-2: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without metabolic activation
N 1988), second experiment, plate-incorporation test

Experiment 2: Standard plate test (SPT, plate-incorporation method)
Strain TA 1535 TA 1537 TA 1538 TA98 TA 100 WP2 uvrA
Metaboli
c -S9 +S9 -S89 +S9 -S89 +S9 -S89 +S9 -S89 +S9 -S9 +S9
activatio
n
Vehicle control
Water
mean 13.2 14.4 114 10.6 11.0 18.2 22.2 23.4 101.8 102.2 197.4 196.8
+SD +3.0 +5.6 +23 +2.6 +51 +19 +4.6 +57 +13.0 +13.2 +4.1 +154
Test item [ug/plate]
1.6 mean |17.7 11.0 6.3 6.7 12.0 17.7 15.0 18.7 90.7 109.0 174.0 215.0
+SD +8.0 +2.0 +15 +3.8 +53 +125 |£26 +5.0 +25 +78 +20.0 +19.3
8.0 mean | 19.0* 20.3 12.7 8.0 117 14.0 20.3 23.7 104.3 112.7 170.0 218.0*
+SD +2.0 +123 |£35 +7.0 +21 +4.4 +7.0 +84 +144 +18.8 +13.1 +75
40 mean | 18.0% 11.7 117 14.3 15.3 20.7 28.0 18.7 96.3 116.3 201.7 229.7*
+SD +35 +4.6 +21 +6.7 +78 +57 +6.1 +6.8 +6.5 +83 +5.0 +74
200 mean | 16.7 6.3 12.3 11.7 9.7 13.3 19.3 17.7 102.3 109.3 185.3 211.0
+SD +3.2 +25 +3.2 +21 +15 +3.1 +5.8 +15 +22.0 +13.7 +6.0 +195
:noe(;?] 17.7 11.3 12.7 7.0 12.0 11.7 22.7 147 107.7 121.7* 187.3 230.0**
+SD +45 +4.2 +6.4 +4.6 +4.6 +15 +5.0 +29 +17.9 +11.8 +7.2 +5.6
200 li9ae 103 [103 |53 |93 [123 |197 |190 |1107 950  |1847 |1973
+SD +0.6 +15 +59 +0.6 +6.4 +15 +5.6 +3.0 +10.4 +72 +11.0 +19.6
Positive control
$1.mean |20.0* 49.5%* | 58.5** | 23.5** |90.0%* |49.5** | 129.0** |52.0** |200.5** |167.5** |290.0* |231.5*
+SD +57 +49 +78 +35 +184 |21 +28 +0.0 +10.6 +16.3 +82.0 +31.8

* * * * *

52 mean | 450.5%* |ga.oxx | 11407 | g7 gew [ 16107 1198.0% 4 o5 i | 217.0% | 291357 | ygp x| gog 5ex | 9535
+SD +2751 |x7.1 +4.2 +14 +339 |+438 |+403 +28 +4943 |+354 +1945 |[+98.3
53 mean 8244.5* | 142.5% | 217.0* |101.0* |506.0* |495.5* |1043.0* | 650.5* | 7668.0* |1180.0* | 1843.5* | 1709.5*
+SD +507.0 |+4.9 +212 |+£0.0 +354 |+171.8 |+58.0 +375 |+302.6 |+96.2 +65.8 +88.4

§ = information on respective positive control is reported in Material and Method section I.A.2. 3 Concentrations were used per plate, 1 =

low, 2 = middle, 3 = high.

*=0.01 <P<0.05; **=P<0.01 (One sided t-test assumes Test > Control)

Table B.6.8.1.1.7.3-3: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without metabolic activation
(I 1988), third experiment, plate-incorporation test

Experiment 3: Standard plate test (SPT, plate-incorporation method)

Strain TA 1537
Metabolic activation -S9 +S9

Vehicle control
Water mean 5.6 8.2
+SD +1.8 +2.2
Test item
1.6 mean 11.7 8.7
+SD +9.1 +3.2
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Table B.6.8.1.1.7.3-3: AMPA, metabolite of glyphosate - mutagenicity results (Ames test) with and without metabolic activation
(I 1988), third experiment, plate-incorporation test

Experiment 3: Standard plate test (SPT, plate-incorporation method)

Strain TA 1537
Metabolic activation -S89 +S9

8.0 mean 6.7 7.0
+SD +3.8 +35
40 mean 93 9.0
+SD +6.7 +3.6
200 mean 4.0 6.3
+SD +1.0 +15
1000 mean 5.7 9.3
+SD +0.6 +0.6
5000 mean 7.0 7.3
+SD +53 +21
Positive control
1. mean 17.5%* 68.0**
+SD +0.7 +85
§2. mean 33.5%* 137.0%*
+SD +49 +9.9
$3. mean 75.0%* 403.0**
+SD +28 +354

$ = information on respective positive control is reported in Material and Method section 1.A.2. 3 Concentrations were used per plate, 1 =
low, 2 = middle, 3 = high.
** = P < (.01 (One sided t-test assumes Test > Control)

I1l. CONCLUSIONS
In conclusion, under the experimental conditions reported, the test item is not mutagenic in the Ames test
(standard plate test / plate-incorporation method) with and without metabolic activation.

3. Assessment and conclusion

Assessment and conclusion by applicant:

Although statistical significance in the mean number of revertant colonies was observed for all strains at single
test item concentrations in the presence or absence of metabolic activation, none of the observations was
consistent in independent experiments or showed a dose-response relationship. For strain TA 1537 in the first
experiment, the increase in the mean number of revertant colonies was up to 2-fold over control conditions (200
pg/plate) in the absence of S9 mix and up to 1.9-fold over control conditions (8 and 40 pg/plate) in the presence
of S9 mix. In both cases, the responses were only of limited dose-response relationship and of limited statistical
significance (p > 0.01). Besides, the effects were not reproducible in two further experiments with this strain.
Considering all available data of the present study, there was no consistent, statistically significant or
biologically relevant increase in the mean number of his* or trp* revertant colonies observed for any tester
strain up to the highest concentration of 5000 pg/plate. Thus, the test item was considered negative for gene
mutation in bacteria (S. typhimurium TA 100, TA 98, TA 1535, TA 1537 and TA1538 and E. coli WP2 uvrA
pKM101) with and without metabolic activation.

The study was performed in compliance with GLP and according to OECD guideline 471 (1983). There were
only minor deviations when compared to the currently valid OECD guideline 471 (1997), which were
considered to not compromise the outcome and the validity of the study. The study is therefore considered valid
and acceptable.

Assessment and conclusion by RMS:

It is not agreed with the applicant that, in the present study, aminomethyl phosphonic acid was negative for
gene mutation in bacteria (S. typhimurium TA 100, TA 98, TA 1535, TA 1537 and TA 1538 and E. coli WP2
uvrA) in the Ames standard plate test with and without metabolic activation. Especially with regard to E. coli
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WP2 uvrA it is noted that significant differences in the number of revertants were observed in both experiments
under conditions of metabolic activation. A clear dose-response relationship is indeed not seen, however, the no
conclusions on the biological relevance of the observations can be made also taking into account that no
historical control data are available. Therefore, the results of this study are considered equivocal.

The study was considered acceptable in the previous evaluation (RAR, 2015).

Study 4

1. Information on the study

Data point: CA 5.8.1/022

Report author

Report year 1980

Report title CP50435: Microbial Mutagenicity Study

Report No ET-80-402

Document No NA

Guidelines  followed in| No guideline followed, the study was conducted similarly to OECD 471 (1983)
study

GLP No, not conducted under GLP/ Officially recognised testing facilities. When the

study was conducted, GLP was not compulsory.

Previous evaluation

Not accepted in RAR (2015)

Short description of
study design and
observations:

Aminomethylphosphonic acid (CP50435, batch: not reported, purity: 99 %),
metabolite of glyphosate was investigated for gene mutation in bacteria in an
Ames test. S. typhimurium strains TA 98, TA 100, TA 1535, TA1537 and TA
1538, and E. coli strain WP2 hcr were exposed to the test item, solvent (water)
and appropriate positive controls in the presence and absence of metabolic
activation (Aroclor-induced rat liver S9 fraction). A single experiment (plate-
incorporation method) was performed, with duplicate cultures, using test item
concentrations in the range of 10 — 5000 pg/plate. After incubation at 37 °C for
two days, the number of bacterial colonies (his* or trp* revertants) were counted.

Short description of
results:

Evaluation of precipitation and cytotoxicity were not included in the study report.

However, when comparing the number of revertant colonies of test item treated

plates to vehicle controls, there was no evidence for cytotoxicity.

The test item did not induce a statistically significant increase in the number of
his* or trp* revertants in any of the tester strains at any concentration when

compared to solvent controls, neither in the presence nor in the absence of

metabolic activation.

The positive controls markedly increased the number of revertant colonies in all

strains, demonstrating the functionality of the S9 fraction and the sensitivity of

the test system.

Based on the experimental results and under the conditions of the test,
aminomethylphosphonic acid, metabolite of glyphosate, is negative for gene
mutation in bacteria (Ames test) with and without metabolic activation.

Reasons for why the
study is not considered
relevant/reliable or not
considered as key
study:

The study was considered not acceptable due to a number of guideline deviations
when compared to OECD guideline 471 (1997). Only a single experiment was
performed without giving a justification for the missing confirmatory
experiment. Instead of E. coli strain WP2 uvrA, strain WP2 hcr was used. In
addition, 2-aminoanthracene was used as sole positive control substance in the
presence of S9 mix. Historical control data were not provided and evaluation of
cytotoxicity and precipitation were not reported. Acceptance and evaluation
criteria were not specified in the study report. The study is therefore considered
not valid.

Reasons why the study
report is not available for
submission

Conclusion GRG: Not valid (Category 3b)
Conclusion AGG: The study is considered to be not acceptable. The study was
not accepted in the previous evaluation either (RAR, 2015).

Note AGG:

Since the study was considered to be unreliable no full summary was provided by the applicant. For
completeness sake the result table from the study report has been included below to support the claim that no
increase in the number of revertants were observed.
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Table 2 Reverse mutation tests with or without a liver metabolic
activation system (5-9 mix) -
No. of revertant colonies / plate
Compound vg/plate ﬁ;;
WP2 her TA1S35 TA100 TAIS37 TA1S38 TASE
Control - 13 6 96 5 11 29
(H,0) 10 8 88 & 6 21
CPE0435 10 - 18 4 120 2] 7 16
18 5] 124 7 3 a0
50 - 11 2 129 1 7 27
14 2 141 1 2] 30
100 - 20 B 108 & 4 21
2 3 137 7 4 17
500 - 22 11 106 5 7 i6
14 4 124 4 g 30
1000 - 20 <) B4 4 7 24
14 2 138 g 51 26
5000 - 1z 15 107 4 B 23
13 [ 81 ] 5 31
Control + 12 4 102 10 10 16
(H:0) 6 5 107 4 13 22
CPS0425 10 + 11 7 102 e 5] 13
11 2] 105 9 14 19
50 + 12 g a1 2 10 20
B 2 a1 5 4 12
100 + 16 7 El 14 7 19
10 5 B3 1 7 19
500 + 10 5 79 3 5 21
21 4 103 7 13 16
1000 4 11 ] c7 2] Z] 14 g
21 5 96 5 g 16
5000 + 17 2 83 4 & 1z
11 4 ag 4 7 17
Fositive - 10 - ) 10 117 22 ] 38
?Entr?l 12 4 111 18 15 41
Z2-amino-
anthracene ) 10 + 52 164 >3000 128 >3000 >3000
50 232 >3000 204  >3000  >3000
Positive - 1304%) 24P 588°)>10000%)>3000%) 212f)
contrel 1478 6B4 648 >10000 >3000 223
a) AF-2 0.25 ug/plate b) E-propiclactone 50 ug/plate

c) AF-2 0.05 pg/plate g)
50 pg/plate

e) 2-nitrofluorene

S-amincacridine

200 wg/plate
f) AF-2

0.1 pg/plate

Study 5

1. Information on the study

Data point CA 5.8.1/023

Report author

Report year 1993

Report title Mutagenicity test: In vitro Mammalian Cell Gene Mutation Test performed with
Mouse Lymphoma Cells (L5178Y). Test compound: AMPA, batch 286-JRJ-73-4.

Report No 13270

Document No

NA

Guidelines followed in
study

OECD 476 (1983), US CFR part 700 (F) § 798.5300 (1987)

Deviations from current
test guideline (OECD
490, 2016)

The newly introduced cytotoxicity parameters RTG (relative total growth), SG
(suspension growth) and RSG (relative suspension growth) in OECD TG 490 (2016)
could not be re-calculated, since no data on suspension growth were generated. In
the current study, cytotoxicity was evaluated based on cloning efficiency after
treatment (CE3, survival) and after selection (CE_, viability), in accordance with the
previous guideline version. Although the growth rates of the cultures were
monitored, the data were not provided within the study report. Further, the number
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of cells treated was below 6 x 10° cells, the number of cells recommended in OECD
490 (2016). In several instances, vehicle control cultures exceeded spontaneous
levels recommended by OECD guideline 490 (2016). pH and osmolality changes
were not assessed. Acceptance criteria specified in the current guideline were not
applied and evaluation criteria were based solely on statistics but not on GEF.
Although GEF was applied retrospectively, no linear trend was assessed. It was
indicated in the report that statistical analysis were conducted, however, they were
not clearly reported. In addition, no historical control data were provided for the
negative and the positive controls.

Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially Yes

recognised testing

facilities

Acceptability/Reliability | Conclusion GRG: Valid (Category 2a)
Conclusion AGG: The study is considered acceptable but with restrictions (reliable
with restrictions).

2. Full summary

Executive summary

AMPA, metabolite of glyphosate, was tested in a Mouse Lymphoma assay for its ability to induce forward
mutations in mammalian cells in vitro. In two independent experiments, duplicate cultures of Mouse Lymphoma
L5178Y TK*- cells were exposed to the test item, medium or appropriate positive controls (75 and 100 pg/mL
ethylnitrosourea (ENU) without S9 mix and 5 and 10 pg/mL dimethylbenzanthracene (DMBA) with S9 mix).
The assay was conducted in the presence and absence of metabolic activation (Aroclor 1254-induced rat liver S9
fraction).

After 3 hours of exposure with S9 mix or 4 hours of exposure without S9 mix, the cells were incubated for 2 - 3
days to allow expression of the mutant phenotype. The expression period was followed by a selection period, in
which the cells were cultivated in selection medium containing trifluorothymidine (TFT) for a period of 10 days.
Cell survival and cell viability were assessed as cloning efficiency 1 and cloning efficiency 2 at the end of the
exposure period and after the expression period, respectively.

Precipitation of the test item in the medium was not reported and there was no cytotoxicity observed up to the
highest tested concentration, neither in the presence nor in the absence of S9 mix. Upon treatment with AMPA
there was no statistically significant increase in the number of mutant colonies observed in any of the
experiments at any concentration, neither in the presence nor in the absence of S9 mix. Mutant frequencies of the
medium control cultures were in the expected range. The positive controls ethylnitrosourea and
dimethylbenzanthracene markedly increased the mutation frequency, thus demonstrating functionality of the
metabolic activation system and the sensitivity of the test.

Based on the results of the present study, AMPA, metabolite of glyphosate, did not induce mutant frequencies in
L5178Y TK*- cells in the presence or absence of S9-mix and is therefore considered non-mutagenic for
mammalian cells in vitro.

I. MATERIALS AND METHODS
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A: Materials
1. Test material:

Identification: AMPA

Description: White powder

Lot/Batch number: 286-JRJ-73-4

Purity: 99.2 %

Stability of test compound: The stability of the test item at storage conditions (at room temperature in
the dark) was guaranteed for at least 3 years. The stability of the test item
in solvent was not specified.

Solvent (vehicle) used: Culture medium

2. Control material:

Negative control: Untreated cell cultures which were cultivated in cultivation medium only
were included in each experiment.

Solvent (vehicle) control: As culture medium was used as solvent for the test item, the solvent
control represents actually the negative control.

Positive control: - S9 mix: Ethylnitrosourea (ENU), 75 and 150 pg/mL
+ S9 mix N-nitrosodimethylamine (DMBA), 5 and 10 pg/mL

3. Metabolic activation:

S9 mix was obtained from the livers of Wistar rats weighing approximately 200 g. The rats received a single
intraperitoneal injection of Aroclor-1254 at a dose of 500 mg/kg bw. The animals were sacrificed for preparation
of liver homogenates 5 days after treatment following a 16 hour period of fasting. The S9 mix was prepared
immediately before the experiment by mixing S9 fraction and co-factors.

S9 mix component Concentration Unit
Hepes buffer, 1M (pH 7.2) 20 mM
KCI 33 mM
NADPH-generating system

Glucose 6-phosphate 3 mM
NADP 4 mM
MgCl; 5 mM

S9 12 % (VIv)
4, Test organism:

L5178Y TK* - mouse lymphoma cells were used. Stocks were maintained in liquid nitrogen and thawed
immediately before use. Each batch used for mutagenicity testing was checked for general morphology, growth
characteristics and absence of mycoplasma.

5. Cell culture media:

Cultivation medium: RPMI 1640 medium, supplemented with 10 % horse serum, 200
pg/mL sodium pyruvate and 50 pg/mL gentamicin

Pre-treatment medium A Cultivation medium supplemented with 9 pg/mL hypoxanthine, 15

(“THMG medium”): pg/mL methotrexate and 22.5 pug/mL glycine

Pre-treatment medium B/ Cultivation medium supplemented with 50 % conditioned medium, 9

treatment medium (“THG pg/mL hypoxanthine and 22.5 pg/mL glycine

medium”):

Selection medium: Cultivation medium, supplemented with 10 % horse serum and 4
pg/mL trifluorothymidine (TFT)

Incubation: At 37°Cand5 % CO;

156



Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

6. Locus examined:  Thymidine kinase (TK)

7. Test concentrations and number of replicates:
The dose-range was selected on the basis of a preliminary toxicity test (data not provided in study report) in
which the cell-growth was measured for a period of 2-3 days after exposure. If possible the maximum dose
was chosen so that the survival (cloning efficiency) was approximately 20 % and so that the cells grew at a
normal rate before the end of the 3 day period.

First experiment

Metabolic | Duration of exposure Concentrations Replicates
activation

-S9 mix 4h 0.31,0.63, 1.3, 2.5 and 5.0 mg/mL Duplicate

+S9 mix 3h 0.31,0.63, 1.3, 2.5 and 5.0 mg/mL Duplicate

Second experiment

Metabolic | Duration of exposure | Concentrations Replicates
activation

-S9 mix 4h 0.63, 1.3, 2.5 and 5.0 mg/mL Duplicate

+S9 mix 3h 0.63, 1.3, 2.5 and 5.0 mg/mL Duplicate

B. STUDY DESIGN AND METHODS

1. Dates of experimental work: 14 Dec 1992 — 21 Jan 1993
Finalisation date: 18 Feb 1993

2. Mutation assay:

Pre-treatment of cells:

Thawed cells were maintained at a density of 2 x 10%- 1.5 x 10 in sterile NUNC plastic flasks and incubated
at 37 °C and 5 % CO.. Prior to treatment, spontaneous TK deficient mutants (TK"/* cells) were eliminated
from the stock cultures by incubating the cells for 1 - 2 days in THMG medium (pre-treatment medium A),
followed by a recovery period of 1 - 3 days in THG medium (pre-treatment medium B).

Treatment:

Two independent experiments using duplicate cultures per condition were performed in the presence and
absence of metabolic activation.

For treatment of cells in the absence of S9 mix, cell suspensions of 15 mL containing 3 x 10° cells/mL (i.e.
4.5 x 10° cells in total) were mixed with 1 mL test item solution, resulting in final concentrations in the range
of 0.31 — 5.0 mg/mL (first experiment) and 0.63 — 5.0 mg/mL (second experiment). Afterwards the cultures
were incubated for 4 hours at 37 °C under gentle shaking.

For treatment of cells in the presence of S9 mix, cell suspensions of 2 mL containing 2.25 x 10° cells were
mixed with 0.5 mL S9 mix and 0.5 mL of test item solutions, resulting in final concentrations in the range of
0.31 — 5.0 mg/mL (first experiment) and 0.63 — 5.0 mg/mL (second experiment). The cultures were incubated
for 3 hours at 37 °C under gentle shaking.

At the end of the exposure period, the cells were centrifuged, re-suspended in 15 mL fresh medium and a
small sample of cells from each culture was diluted and seeded in a microtiter plate at a density of 2 cells/well
for determination of relative cell survival (cloning efficiency 1).

Expression period:

After the exposure period, the cells were incubated for a 2 - 3 days expression period, in which each culture
was counted daily, diluted to 3 x 10° cells/mL and the growth rate was recorded. After the expression period,
each culture was divided. One aliquot of each culture was plated to determine the cell viability (cloning
efficiency 2) of the cultures, the other one was used for the selection of mutants.

Selection period:
For the selection of mutants, two microtiter plates were prepared from each post-expression culture, seeding

2000 cells per well in medium supplemented with 4 pg/mL trifluorothymidine (TFT). After an incubation
period of 10 days, the number of cell clones was counted. The clones were differentiated into large clones and
small dense clones. Small colonies were considered to be associated with clastogenic effects, large colonies
were considered to be associated with gene mutation effects.

3. Cytotoxicity:
Cloning efficiency (CE; survival)
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At the end of the exposure period, a sample of each cell culture was collected to assess cell survival. A full
96-well microtiter plate was seeded at a density of 2 cells/well for each culture. After 10 days of incubation,
the number of colonies was counted.

CE; (viability)

After the expression period, 2 - 3 days after end of exposure, a sample of each cell culture was collected to
assess cell viability. For each culture, a full 96-well microtiter plate was seeded at a density of 2 cells/well.
After 10 days of incubation, the number of colonies was counted.

4. Evaluation:

Cytotoxicity (cloning efficiency CE)

The number of colonies divided by the number of cells plated was calculated for each sample. The absolute
cloning efficiency was determined for each test group, as well as the relative cloning efficiency in comparison
to the solvent control group.

CE; (survival)

The cytotoxicity of the test substance after the exposure period was determined for each test group and is
indicated as absolute and relative cloning efficiency (CE1 and RCE;, respectively).

CE; (viability)

The cytotoxicity of the test substance at the end of the expression period was determined for each test group
and is given as absolute and relative cloning efficiency (CE; and RCEx, respectively).

The cloning efficiency (CE, %) was calculated for each test group as follows:

CE. = 1 ! Number of empty wells
=2 . Number of wells seeded

CE, ofthe test group 100

RCE, =
*  CE, of the negative or vehicle control

Mutant frequency (MF)
The number of empty wells and the number of wells containing colonies were scored and reported. The
colonies are classified into large colonies (indication of gene mutation) and small colonies (indication of
chromosome breakage).

Uncorrected mutant frequency:

The uncorrected mutant frequency per 106 cells (MFuncorr ) Was calculated for each test group as follows:
1 Number of empty wells

MFuncorr, =

N 2000 In Number of wells seeded

Corrected mutant frequency
The corrected mutation frequency (MFcor ) was calculated regarding the values of CE;:

MF
MF, g = % % 100

Determination of borderline mutant frequency based on GEF

The GEF (global evaluation factor) method requires that the MF exceeds a value based on the global
distribution of the background MF of the test method. This value is defined as the mean of the
negative/vehicle MF distribution plus one standard deviation.

Based on a large data base (n = 493 experiments) from six laboratories a GEF of 126 mutant colonies per 10°
cells [mean MFcor = 99 x 10 colonies; standard deviation = 27 x 10 colonies] was calculated for the
microwell method. To be judged positive, the mutation frequency has to exceed a threshold of 126 colonies
per 106 cells (GEF) above the concurrent negative/vehicle control value. The borderline mutant frequency was
calculated for each experiment separately as follows:

Borderline MF = MFyenicte control corr + GEF (126 x 107%). The borderline MF was not evaluated as part of the
present study, but was determined retrospectively for this evaluation.

5. Statistics:

Statistical analysis was conducted using the Analysis of Variance method on the corresponding test and
control cultures.
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6. Acceptance criteria:
Acceptance criteria were not defined in the study report.

7. Evaluation criteria:
A substance was considered to be mutagenic if the following criteria were met:
e There was a statistically significant and reproducible increase in the mutation frequency as compared
to the negative control cultures.
e A dose-response was evident.
e The mutation frequency at the dose level where the highest effect was found was more than twice the
concurrent spontaneous mutant frequency.
Sporadic occurring statistically significant increases in revertants which were not dose related (i.e. occurring
at the lower dose level when there was no increase at higher non-toxic doses) were considered incidental and
not relevant for the evaluation.

Il. RESULTS AND DISCUSSION

1. ANALYTICAL DETERMINATIONS
Analytical determinations were not performed in the present study.

2. CYTOTOXICITY
There was no significant toxicity observed upon treatment with AMPA up to the highest tested concentration of
5.0 mg/mL.

Table B.6.8.1.1.7.5-1: Results of the MLA - gene mutation assay in mammalian cells with AMPA,

metabolite of glyphosate (g, 1993). first experiment
Mutagenicity data® Toxicity data®
Corrected Mutant Frequency per 10° | Cloning efficiency | Cloning efficiency
Test group cells (CE1 -survival) (CEz -viability)
relative relative
total small large absolute (RCE)) absolute (RCE>)
Without metabolic activation; 4-hour exposure period
Medium 109 45 57 59.0 100.0 13 100.0
control
MF threshold? | 235 171 183
Test item [mg/mL]
0.31 82 43 35 82.0 139.0 1315 100.4
0.63 138 65 61 65.0 110.2 135.0 103.1
1.30 132 63 58 82.5 139.8 119.5 91.2
2.50 162 72 77 745 126.3 103.0 78.6
5.00 172 89 69 66.0 111.9 98.5 75.2
ENU 747 306 251 48.0 81.4 71.0 54.2
75 pg/mL
IMF 638 262 194
ENU
150 pg/mL 1177 402 381 36.0 61.0 62.0 47.3
IMF 1095 360 346
With metabolic activation; 3-hour exposure period
Medium 178 87 79 59.5 100.0 82.0 100.0
control
MF threshold? | 304 213 205
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Table B.6.8.1.1.7.5-1: Results of the MLA - gene mutation assay in mammalian cells with AMPA,
lyphosate (. 1993), first experiment

metabolite of

Mutagenicity data® Toxicity data®

Corrected Mutant Frequency per 10 | Cloning efficiency | Cloning efficiency
Test group cells (CE: -survival) (CE: -viability)

total small large absolute Eg?:g? absolute (rggté\:;
Test item [mg/mL]
0.31 118 46 67 77.0 129.4 85.5 104.3
0.63 165 76 77 52.5 88.2 103.5 126.2
1.30 202 82 105 85.5 143.7 78.0 95.1
2.50 170 72 87 65.5 110.1 77.0 93.9
5.00 255 100 139 56.5 95.0 55.0 67.1
?:\J/lg?gl_ 2311 756 859 36.0 60.5 28.0 34.1
IMF 2133 669 780
1D0Mu%'/AmL 1537 537 518 28.0 47.1 44.0 53.7
IMF 1420 491 451

IMF: Induced Mutant Frequency, an increase above vehicle MF, IMF should be > 300 x 1076 for total MF or >

150 x 106 for small colonies

MF: Mutant frequency; ¥ = MFuenicte control corr + GEF (126 x 107), rounded
$ = Mutant frequency values and toxicity data for 10 cells. Values differ from those mentioned in study report,
where the MF and CE values were given for 104 cells.

ENU: Ethylnitrosourea, DMBA: Dimethylbenzanthracene

Table B.6.8.1.1.7.5-2: Results of the MLA - gene mutation assay in mammalian cells with AMPA,
lyphosate (Qul 1993), second experiment

metabolite of

Mutagenicity data® Toxicity data®
Corrected Mutant Frequency per 10 | Cloning efficiency | Cloning efficiency
Test group cells (CEx1 -survival) (CE: -viability)
relative relative
total small large absolute (RCEy) absolute (RCE»)
Without metabolic activation; 4-hour exposure period
Medium 189 88 87 45.0 100.0 81.0 100.0
control
MF threshold® | 315 214 213
Test item [mg/mL]
0.61 200 96 87 61.0 135.6 89.0 109.9
1.30 198 91 90 58.5 130.0 86.0 106.2
2.50 225 112 94 47.0 104.4 85.5 105.6
5.00 173 86 75 45.0 100.0 82.0 101.2
ENU 1484 396 338 45.0 100.0 84.0 103.7
75 pg/mL
IMF 1484 396 338
ENU
150 pg/mL 1337 338 384 28.0 475 81.0 61.8
IMF 1337 338 384

With metabolic activation; 3-hour exposure period
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Table B.6.8.1.1.7.5-2: Results of the MLA - gene mutation assay in mammalian cells with AMPA,

metabolite of glyphosate (. 1993), second experiment
Mutagenicity data® Toxicity data®
Corrected Mutant Frequency per 10° | Cloning efficiency | Cloning efficiency
Test group cells (CEx1 -survival) (CE: -viability)
relative relative
total small large absolute (RCEy) absolute (RCE»)
Medium 164 78 75 56.0 100.0 84.0 100.0
control
MF threshold® | 290 204 201
Test item [mg/mL]
0.63 87 82 184 60.0 107.1 87.0 103.6
1.30 105 111 236 52.5 93.8 78.5 93.5
2.50 104 100 223 31.0 55.4 79.5 94.6
5.00 91 94 201 38.0 67.9 79.0 94.0
DMBA 3356 786 811 22.0 39.3 39.0 46.4
5 pg/mL
IMF 3356 786 811
DMBA 3479 832 886 18.0 30.3 36.0 43.9
10 pg/mL
IMF 3479 832 886

IMF: Induced Mutant Frequency, an increase above vehicle MF, IMF should be > 300 x 1075 for total MF or >
150 x 1076 for small colonies

MF: Mutant frequency; § = MFvenicle control COIT + GEF (126 x 107), rounded

$ = Mutant frequency values and toxicity data for 10° cells. Values differ from those mentioned in study report,
where the MF and CE values were given for 10* cells.

ENU: Ethylnitrosourea, DMBA: Dimethylbenzanthracene

3. SOLUBILITY
Precipitation of the test item was not reported.

4. MUTANT FREQUENCY
There was no statistically significant increase in mutation frequency observed upon treatment with AMPA in
both experiments at any of the tested concentrations, neither in the presence, nor in the absence of metabolic
activation. Mutant frequencies of the medium control cultures were in the expected range. The positive controls
ethylnitrosourea and dimethylbenzanthracene markedly increased the mutation frequency, thus demonstrating
functionality of the metabolic activation system and the sensitivity of the test.

I11. CONCLUSIONS
Based on the experimental findings, AMPA, metabolite of glyphosate, did not induce mutant frequencies in
L5178Y TK*- cells in the presence or absence of S9-mix. Under the conditions of the test, the test item is
negative for mutagenicity in mammalian cells in vitro.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In the present study, AMPA was negative for mutagenicity in L5178Y TK*" cells with and without metabolic
activation.

The study was conducted according to OECD guideline 476 (1983) and in compliance with GLP. When
compared to the currently valid OECD test guideline 490 (2016), there were a number of deviations of minor
degree. Cytotoxicity was evaluated based on cloning efficiencies, in accordance with the previous guideline
version. Mutant frequency and toxicity data given in the study report included data from 10* cells. For this
evaluation, data were calculated retrospectively for 108 cells. In addition, the borderline mutant frequency based
on GEF was determined retrospectively. The deviations were considered to not compromise the validity of the
study. Therefore, the study was considered valid.
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Assessment and conclusion by RMS:

It is agreed with the applicant that, in this study, AMPA was negative for mutagenicity in L5178Y TK*- cells
with and without metabolic activation. However, some deviations from the current guideline (OECD 490,
2016) were noted. It is agreed that certain data were determined retrospectively on the data reported in the
study report, however, it is noted that the number of treated cells is below the number of cells to be treated
according to OECD 490 (2016). Although the applicant considers this deviation as minor, the RMS is of the
opinion that this may have an impact on the study outcome. Overall, the study is considered acceptable but with
restrictions (reliable with restrictions).

The study was accepted in the previous evaluation (RAR, 2015).

Study 6

1. Information on the study

Data point CA 5.8.1/024

Report author I

Report year 2002

Report title Measurement of unscheduled DNA synthesis (UDS) in rat hepatocytes
using an in vitro procedure with AMPA (Aminomethylphosphonic acid)

Report No IPL-R 020625

Document No NA

Guidelines followed in study OECD 482 (1986)

Deviations from current test|Not applicable. OECD 482 was deleted in 2014. When compared to the

guideline previous OECD 482 (1986), no deviations were observed.
Previous evaluation Yes, accepted in the RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Supportive (Category 2a)

Conclusion AGG: The study is not considered to be acceptable only since
the UDS assay is no longer a standard method.

2. Full summary

Executive summary

AMPA, metabolite of glyphosate , was investigated for induction of unscheduled DNA synthesis (UDS) in
primary rat hepatocytes in vitro. Two independent experiments were performed. Hepatocytes were isolated from
the livers of young male Fischer rats and exposed to test item concentrations in the range of 0.625 — 10 mM in
medium supplemented with *H-thymidine. Solvent (medium) and positive controls (2-acetamidofluorene, 6.25
UM) were included in each experiment. After 17 — 20 hours of incubation at 37 °C, slides were prepared for
autoradiography. In parallel, cell viability was assessed by MTT assay in separate cultures. A total of 150 cells
per condition were scored for nuclear and cytoplasmatic grains and the mean number of net nuclear grains
(NNG) per cell was determined to evaluate unscheduled DNA synthesis for each condition. In addition, the
percentage of cells in repair and the percentage of cells in S-phase were determined.

Precipitation of AMPA in culture medium was not reported. In addition, there were no changes on osmolality. At
10 mM there was a slight change in pH value with 6.70 vs. 7.26 when compared with the solvent control.
Cytotoxicity was observed in the first experiment at 10 mM and in the second experiment at 5 and 10 mM,
respectively.

In both experiments, there was no statistically significant or dose-related increase in the mean number of net
nuclear grain counts up to the highest tested concentration and no statistically significant increase in the
percentage of cells in repair when compared with solvent controls at any tested concentration. Moreover, the
frequency of cells in S-phase was low for all conditions.

Values obtained for the solvent and the positive control were within the range of the laboratories historical
control data, demonstrating the validity and the sensitivity of the test. Based on the experimental findings and
under the conditions of the test, AMPA, metabolite of glyphosate did not induce unscheduled DNA synthesis in
primary rat hepatocytes in vitro.

I. MATERIALS AND METHODS
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A. MATERIALS

1. Test material: Aminomethylphosphonic acid (AMPA)
Identification: 020404
Description: White crystalline powder
Lot/Batch number: A015478701
Purity: 99.9 %
Stability of test compound:  The stability of the test item at storage conditions or in solvent were not
specified.
1. Control material:
Negative control: The negative control is actually the solvent control.
Solvent (vehicle) control: Culture Medium (William’s E medium)
Positive controls: 2-Acetamidofluorene, 6.25 pM in DMSO

3. Hepatocyte isolation:

Primary rat hepatocytes were isolated by in situ collagenase perfusion from the livers of young male Fischer rats.
As two independent experiments were performed, one rat liver perfusion was used for each experiment. The
animals were anesthetised with pentobarbital and a V-shaped incision was made in the abdominal wall of the
animals. The liver was perfused via the portal vein at 37 °C with Hepes buffer for 5 minutes, followed by 5
minutes perfusion with collagenase buffer consisting of Hepes buffer with 4 mM CaCl?>* and 0.025 %
collagenase. Finally, the perfused liver was dissected and the isolated hepatocytes were washed in a
centrifugation step. Cell viability was determined using the trypan blue technique.

4. Cell culture:
Cell culture establishment: Freshly isolated hepatocytes were seeded in plating medium at a
density of 4.5 x 10° cells on coverslips in conventional 6-well plates.
The cells were incubated for approx. 90 minutes and allowed to attach.

Plating medium: William’s medium E
Treatment medium: William’s medium E, supplemented with 10 uCi/mL
tritiated thymidine
Incubation: At 37 °C in an atmosphere of 5 % CO;
5. Test concentrations:
Experiment Concentrations Replicates
First experiment; 0.625, 1.25, 2.5,5and 10 mM Triplicates
Second experiment: 0.625, 1.25, 2.5,5and 10 mM Triplicates

B. STUDY DESIGN AND METHODS

€)] Dates of experimental work: 29 Apr — 02 Jul 2002
Finalisation date: 09 Oct 2002

(b) Cytotoxicity:

Cytotoxicity was determined using the MTT assay. 3.5 x 10* cells/well were seeded in two separate wells of a
conventional 6-well plate. The cells were exposed to the test item, solvent (medium) or positive control (6.25
UM 2-acetamidofluorene) under conditions which were identical to those used for determination of
unscheduled DNA synthesis. Test item concentrations of 0.078 — 10 mM were used. After 17 — 20 hours of
incubation at 37 °C, the medium was removed and replaced by 2 mL medium containing 0.5 mg/mL MTT,
followed by incubation for 2 - 3 hours. Thereafter, the cells were washed with phosphate buffered saline
(PBS). The insoluble formozan was solubilised using HCI : isopropoanol (1 : 23) and the absorbance was read
at 550 nm for each concentration. Cell viability is expressed as a percentage of the control groups.

(c) Unscheduled DNA synthesis:
Cell treatment:
After cell culture establishment, the medium was aspirated from the cells, the hepatocytes were washed with
culture medium and finally exposed to the test item, solvent (medium) or positive control (6.25 pM 2-
acetamidofluorene) in 3H-thymidine-enriched medium. Test item concentrations in the range of 0.625 — 10
mM were used. After 17 — 20 hours of incubation at 37 °C, the cells were prepared for autoradiography.

Cell harvest and slide preparation:
After treatment, the slides were coated in Kodak NTB-2 liquid emulsion. After gelling, the slides were
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incubated in a light-protected box and kept in the refrigerator for 14 days. Finally, the cells were stained with
Harris hemalum, dehydrated in ethanol, cleared in xylene and mounted with coverslips for microscopic
examination.

Evaluation:

To assess unscheduled DNA synthesis in hepatocytes, grain counting was performed using an image analysis
system. At least 150 cells per condition (3 slides with 50 cells/slide) were scored for nuclear and cytoplasmic
grain counts. Only cells with normal morphology were scored. Isolated nuclei with no surrounding cytoplasm,
cells with unusual staining artefacts and heavily labelled cells in S-phase were not scored. Net nuclear grains
per cell were determined by subtracting the number of cytoplasmatic grain counts from the number of nuclear
grain counts.

4.  Statistics:
Performance of statistical analysis was not specified in the study report.

5. Acceptance criteria:
The assay was considered valid if the following criteria were met:
e The negative control slides had a group mean net nuclear grain (NNG) value which was in the
laboratories historical control range.
e The positive control had a group mean NNG value of not less than 5 NNG counts with 50 % or more
cells having NNG counts of 5 or more and the values were statistically significant relative to the
solvent control.

6. Evaluation criteria:
The test item was considered positive for unscheduled DNA synthesis (UDS) if the following criteria were
met:

e At any concentration tested, group mean net nuclear grain (NNG) values were > 0 and 20 % or more

of the cells responded (NNG > 5).

e Anincrease was seen in both NNG and the percentage of cells in repair.

e Adose related increase was seen in both NNG and the percentage of cells in repair.

e Any induction of UDS was reproduced in an independent experiment.
If a test item failed to induce UDS at any dose in either experiment, it was considered clearly negative in this
system.

Il. RESULTS AND DISCUSSION

1. ANALYTICAL DETERMINATIONS
Analytical determinations were not performed in the study.

2. CYTOTOXICITY
Cytotoxicity was observed in the first experiment at 10 mM (84.42 % of control) and in the second experiment at
5and 10 mM (85.9 and 81.80 % of control), respectively.
Osmolality measurements revealed no changes upon addition of AMPA to the culture medium. There was a
slight decrease of the pH at 10 mM with 6.70 vs. 7.26 in the solvent control; however, the value was within the
biologically acceptable range of pH (6.5 — 8). Based on these findings, 10 mM was chosen as highest
concentration for the unscheduled DNA synthesis assay.

3. SOLUBILITY
Precipitation of the test item in culture medium was not reported.

4, UNSCHEDULED DNA SYNTHESIS

In two experiments, AMPA did not induce a statistically significant or dose-related increase in the mean number
of net nuclear grain counts when compared to solvent controls up to the highest tested concentration of 10 mM.
In addition, there was no statistically significant increase in the percentage of cells in repair when compared with
solvent controls at any tested concentration. Moreover, the frequency of cells in S-phase was low for all
conditions.

Values obtained for the solvent and the positive control were within the range of the laboratories historical
control data, demonstrating the validity and the sensitivity of the test.
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Table B.6.8.1.1.7.6-1: Results

of the UDS assay with AMPA, metabolite of glyphosate, first experiment

(I 2002)
Viability NNG NNQ of cells in| % of cells in repair | % of cells in
(%) repair NNG >5 S-phase
Medium control | 100.00 |-2.38+520 |5.63+0.51 421+153 0.0
HCD* mean / -262+204 |7.22+121 7.42 /
range / -5.57--0.13 |5.96-9.5 2-12 /
Test item [mMM]
0.625 102.66 |-3.81+5.29 |6.61+ 1.56 3.89+1.53 0.0
1.250 104.49 -3.61+5.23 |6.99 + 0.56 4.02 +1.53 0.0
2.500 104.03 |-3.93+524 [6.83+0.91 5.18 £ 1.53 0.0
5.000 106.78 |-3.35+5.10 [6.28+1.66 3.45+1.00 0.0
10.000 84.42 -2.04+482 |6.91+£0.74 5.43 £1.53 0.3
Positive control 2-AAF
6.25 pM 128.69 |30.81+18.22 |31.55+4.84 96.61 + 2.00 13.9
HCD* mean / 20.29+5.72 |20.6 £5.60 95.25 /
range / 11.56 - 30.87 |12.87-31.72 88 - 100 /

HCD*: Historical control data, generated in the testing laboratory in 1999 - 2000 (5 assays)
NNG: Net nuclear grain count

Table B.6.8.1.1.7.6-2: Results of the UDS assay with AMPA, metabolite of glyphosate, second experiment

(. 2002)
Viability NNG NNG_ of cells in| % of cells in repair | % of cells in
(%) repair NNG >5 S-phase
Medium control |100.00 -4.612+5.81 |5.37+0.21 3.74+2.08 0.3
HCD* mean / -262+204 |7.22+1.21 7.42 /
range / -5.57--0.13 |5.96-95 2-12 /
Test item [mMM]
0.625 96.89 -A77+5.46 |6.90+0.60 1.78 £0.00 0.7
1.250 94.80 -4.04 £535 |6.87+1.00 4,49 + 153 0.5
2.500 91.34 -3.81+£582 |7.07x161 6.18 + 2.08 0.2
5.000 85.90 -3.47+5.83 |7.83+0.29 7.73+1.73 0.6
10.000 81.78 -558+6.06 |6.97+1.29 3.76 + 1.53 0.0
Positive control 2-AAF
6.25 uM 88.89 17.57 +11.18 | 17.73 £ 3.29 94.94 + 9.45 0.0
HCD* mean / 20.29+5.72 |20.6 £5.60 95.25 /
range / 11.56 - 30.87 |12.87 - 31.72 88 - 100 /

HCD*: Historical control data, generated in the testing laboratory in 1999 - 2000 (5 assays)
NNG: Net nuclear grain count

I11. CONCLUSIONS

Under the conditions of the test, AMPA, metabolite of glyphosate did not induce unscheduled DNA synthesis in

primary rat hepatocytes in vitro.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In the present study, AMPA was negative for unscheduled DNA synthesis in primary rat hepatocytes in vitro.

The study was performed under GLP conditions and in accordance with OECD guideline 482 (1986), which
was deleted in 2014. As the Unscheduled DNA Synthesis (UDS) assay is no longer a standard method
described by current guidelines, the study was considered to provide supporting information.

| Assessment and conclusion t_)v RMS:
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It is agreed with the applicant’s conclusion that, in this test, AMPA was negative for unscheduled DNA
synthesis in primary rat hepatocytes in vitro. Considering that the UDS assay is no longer a standard method,
the study was considered not acceptable though.

The study was accepted in the previous evaluation (RAR, 2015).

Study 7

1. Information on the study

Data point CA 5.8.1/025

Report author

Report year 1991

Report title Evaluation of the potential of AMPA to induce unscheduled DNA synthesis in the
in vitro hepatocyte DNA repair assay using the male F-344 rat.

Report No SR-91-234

Document No Not reported

Guidelines  followed in | Similar to OECD 482 (1986)

study

Deviations from current | Not applicable. OECD 482 was deleted in 2014. There were no deviations when

test guideline compared to the previous OECD 482 (1986). It is noted, however, that no

historical control data were included in the study report but this was not a
requirement according to OECD 482.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Supportive (Category 2a)
Conclusion AGG: The study is not considered to be acceptable only since the
UDS assay is no longer a standard method.

2. Full summary

Executive summary

AMPA, metabolite of glyphosate, was tested for induction of DNA repair (unscheduled DNA synthesis, UDS) in
primary rat hepatocytes in vitro. Two independent experiments were performed. Hepatocytes were isolated from
the livers of adult male F344 rats and the cells were exposed to test item concentrations in the range of 5 to 5000
pg/mL in medium supplemented with radiolabeled tritiated thymidine (®H-TdR). In the first experiment, 8
concentration steps were used whereas 10 concentration steps were used in the second experiment. Solvent
(medium) and positive controls (3 pug/mL 2-acetylaminofluorene) were included in each experiment. After 19
hours of incubation at 37 °C, the cells were visually inspected for cytotoxicity, processed for slide preparation
and 90 cells per condition (30 per slide) were evaluated for UDS. UDS was quantified by determining the net
increase in nuclear grain counts and the number of cells in repair.

Precipitation of the test item in solvent was not observed. Cytotoxicity was noted at 5000 pg/mL in the first
experiment and at 3800 and 5000 pg/mL in the second experiment.

In both experiments, AMPA did not induce significant increases in the mean number of net nuclear grain counts
in rat hepatocytes when compared to the solvent control at any of the tested concentrations. In addition, the
percentage of cells in repair was < 6 %. Values obtained for the solvent and the positive control were in the
expected range, demonstrating the validity and the sensitivity of the test system.

Under the conditions of the test and based on the results of the present study, AMPA, metabolite of glyphosate,
did not induce unscheduled DNA synthesis in primary rat hepatocytes in vitro.

I. MATERIALS AND METHODS
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A. MATERIALS

1. Test Material: AMPA
Identification: Not specified
Description: White solid

Lot/Batch number: HET-9001-1463-T
Purity: 94.38 %

Stability of test compound:  The stability of the test item at storage conditions was guaranteed until the
expiry date Jan 1993.

2. Control material:

Negative control: Untreated cell cultures which were cultivated in cultivation medium only
were included in each experiment.

Solvent (vehicle) As culture medium was used as solvent for the test item, the solvent

control: control represents actually the negative control.

Positive controls: 2-Acetylaminofluorene (2-AAF), 3 pg/mL in DMSO

3. Hepatocyte isolation:

Primary rat hepatocytes were isolated by in situ collagenase perfusion from the livers of adult male F344 rats. A
total of two rats were used in the study, using one rat for each experiment. The rats were approximately 15 — 19
weeks old and weighed 315.4 and 345.6 g. The animals were anesthetised with 60 mg/kg bw pentobarbital,
perfused with a collagenase solution and the liver lobes were combined to isolate hepatocytes from the perfused
livers. Finally, the cell viabilities were determined prior to plating.

4, Cell culture:

Cell culture establishment: Freshly isolated hepatocytes were seeded in plating medium at a
density of 3 x 10° cells. The cells were inoculated into numbered six-
well culture dishes containing coverslips. The cells were allowed to
attach for 1.5 - 2 hours and afterwards washed with culture medium.

Plating medium: William’s medium E, supplemented with 10 % fetal bovine serum, 2
mM L-glutamine and 50 pg/mL gentamycin

Treatment medium: William’s medium E, supplemented with 2 mM L-
glutamine, 50 pg/mL gentamicin and 10 pCi/mL
tritiated thymidine (*H-TdR, 80 Ci/mmol)

Incubation: At 37 °C in a humidified atmosphere containing 5 %

CO..
4. Test concentrations:

Experiment Concentrations Replicates

First experiment: 5, 10, 50, 100, 500, 1000, 2500 and 5000 pg/mL Triplicate

Second experiment: | 5, 10, 50, 100, 250, 500, 1000, 2500, 3800 and 5000 pg/mL Triplicate

B. STUDY DESIGN AND METHODS

Dates of experimental work: 20 Jun — 18 Sep 1991
Finalisation date: 04 Dec 1991

1. Cytotoxicity

Cytotoxicity of the test substance was assessed via visual inspection by light microscopy. Cultures were
characterised as “good” (normal cell morphology, sufficient attachment of cells to easily permit scoring of cells),
“sparse” (most cells showed normal morphology but attachment of cells was < 25 % of control attachment),
“pyknotic nuclei” (a large proportion of cells had small, darkly stained nuclei) or “cytotoxic” (few or no cells
present on coverslips, or virtually all cells had pyknotic nuclei or other obvious morphologic effects such as
damaged cell membranes or absence of cytoplasm).

6. Unscheduled DNA synthesis

Cell treatment:

Two independent experiments using hepatocytes of different rats were performed. The purpose of the first
experiment was to determine cytotoxicity and to interpret any UDS response. On the basis of the cytotoxicity
results from the first experiment, a second experiment was performed to confirm the results of the first. After cell
culture establishment, triplicate cultures of the hepatocytes were cultivated in 3H-TdR enriched treatment
medium. In the first experiments, hepatocytes were exposed for 19 hours at 37 °C to eight test item
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concentrations in the range of 5 to 5000 pg/mL. In the second experiment, the cells were treated under identical
conditions to ten test item concentrations in the range of 5 to 5000 pg/mL. In both experiments, solvent and
positive controls (3 pg/mL 2-acetylaminofluorene) were included. After exposure, all cultures were washed with
culture medium and processed for slide preparation.

Cell harvest and slide preparation:

Immediately following treatment, the cells were swelled in 1 % sodium citrate solution, fixed in 1:3 glacial
acetic acid / ethanol and washed with deionised water. The coverslips were mounted on slides and dipped in
Kodak NTB-2 photographic emulsion for 7 days at -20 °C before development. Subsequently, cells were stained
with 1 % methyl-green pyronin Y, dried, coverslipped and evaluated.

Evaluation:

Primary hepatocyte DNA repair was determined by quantitative audioradiographic grain counting. The net
increase in nuclear grains was quantified for at least 30 morphologically unaltered cells on a randomly selected
area of each slide. Three slides per condition were scored. The higher count from two nuclear sized areas over
the most heavily labeled cytoplasmic areas adjacent to the nucleus was subtracted from the nuclear count to give
the net grains per nucleus. The percentage of cells in repair (cells showing at least 5 nuclear grains) was
calculated for each concentration.

4. Statistics:
No statistical methods were used for the evaluation of data.

5. Acceptance criteria:

Data were considered acceptable if the mean number of net grains per nucleus and the percentage of cells in
repair values of the solvent control were within the normal range of the laboratories historical control data and if
the positive control produced an unscheduled DNA response of greater than 5.0 net grains per nucleus.

3. Evaluation criteria:

A substance was considered unequivocally positive for unscheduled DNA synthesis if the mean net grain count
for any dose was greater than 5.0 nuclear grains per cell.

A substance was considered unequivocally negative if the mean net grain count was less than 0 nuclear grains
per cell and the percentage of cells in repair was less than 10 % for all groups.

When results fell within 0 to 5 nuclear grains per nucleus or when the percentage of cells in repair exceeded
10 %, the presence of a dose response, the frequency distribution of cellular responses, increases in percentage of
cells in repair and reproducibility data among concentrations were considered.

I1. RESULTS AND DISCUSSION
1. ANALYTICAL DETERMINATIONS
Analytical determinations have not been performed in the study. Solubility tests with AMPA in culture medium,
DMSO, acetone and ethanol were performed prior to the study. Culture medium allowed the highest possible test
concentration of 5000 pg/mL and was selected as solvent for the unscheduled DNA synthesis assay.

2. CYTOTOXICITY
Cytotoxicity was observed at 5000 pg/mL in the first experiment and at 3800 and 5000 pg/mL in the second
experiment. The corresponding slides could not be scored for net nuclear grains.

3. SOLUBILITY
Precipitation of the test item in culture medium was not reported.

4, UNSCHEDULED DNA SYNTHESIS
In both experiments, AMPA did not induce significant increases in the mean number of net nuclear grain counts
in rat hepatocytes when compared to those of the solvent control at any tested concentration. In triplicate cultures
per condition, the values for nuclear grains per nucleus were negative and the percentage of cells in repair was <
6 % up to the highest concentration tested.
Values obtained for the solvent and the positive control were as expected, demonstrating the validity and the
sensitivity of the test system.

Table B.6.8.1.1.7.7-1: Results of the UDS assay with AMPA, first experiment (. 1991)

First experiment
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Net grains / nucleus

Mean + SE Median | % of cells in repair

Medium control -15.3+ 0.7 -14.9 3
Test item [pug/mL]

5.00 -173+14 -17.6 0
10.00 -14.1+£25 -16.2 6
50.00 -13.9+3.1 -12.2 1
100.00 -17.8+3.1 -17.6 2
500.00 -18.6 +2.7 -18.9 0
1000.00 -13.1+2.2 -13.5 0
2500.00 -129+1.38 -12.2 1
5000.00 Toxic* - -
Positive control 2-AAF [3 pg/mL] 9.4 +3.7 10.8 63

2-AAF: 2-acetylaminofluorene

SE: Standard errors, represent slide-to-slide variation

#: Slide unscorable

Table B.6.8.1.1.7.7-2: Results of the UDS assay with AMPA, second experiment (g 1991)

Second experiment

Net grains / nucleus

Mean + SE Median | % of cells in repair

Medium control? -12.6+0.5 -13.5 2
Test item [pug/mL]

5.00 -11.1+0.9 -10.8 1
10.00 -12.7+£2.2 -12.8 2
50.00 -13.0+1.9 -12.2 1
100.00 -12.3+15 -12.2 1
250.00 -11.5+£13 -12.2 2
500.00 -11.8+1.1 -12.2 2
1000.00 -11.6+£1.2 -11.5 2
2500.00 -8.8+15 -8.8 1
3800.00 Toxic? - -
5000.00 Toxic* - -
Positive control 2-AAF [3 ug/mL] 19.7+ 3.0 20.3 85

2-AAF: 2-acetylaminofluorene

SE: Standard errors, represent slide-to-slide variation

#: Slide unscorable

I1l. CONCLUSIONS

Based on the results of the present study, AMPA, metabolite of glyphosate did not induce unscheduled DNA

synthesis in primary rat hepatocytes in vitro.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In the present study, AMPA was negative for unscheduled DNA synthesis in primary rat hepatocytes in vitro.

The study was conducted in accordance with GLP and similar to OECD guideline 482 (1986), which was
deleted in 2014. The study was considered to provide supporting information only because the Unscheduled
DNA Synthesis (UDS) assay is no longer a standard method described by current guidelines. There were no
deviations when compared to the previous OECD guideline 482 (1986).
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Assessment and conclusion by RMS:

It is agreed with the applicant’s conclusion that, in this test, AMPA was negative for unscheduled DNA
synthesis in primary rat hepatocytes in vitro. Considering that the UDS assay is no longer a standard method,
the study was considered not acceptable though.

The study was accepted in the previous evaluation (RAR, 2015).

Study 8

Data point KCA 5.8.1/045

Report author

Report year 2021

Report title Aminomethylphosphonic acid (AMPA): Reverse Mutation Assay 'Ames Test'
using Salmonella typhimurium and Escherichia coli

Report No 8442150

Document No CV-2020-0209

Guidelines  followed in|OECD 471 (1997), Commission Regulation (EC) no. 440/2008 Method B13/14

study (2008), U.S. EPA OCSPP 870.5100 (1998), Japanese MAFF (2011), ICH S2 (R1,
2012)

Deviations from current | ENNG was used as positive control for strains TA 100 and TA 1535, and 4-NQO

test guideline was use as positive control for strain TA 98. According to OECD 471, these

OECD 471 (1997) compounds are only listed as positive controls for E. coli strains. Since the
controls induced a consequent marked increase of revertants (refer to HCD of the
positive controls), this deviation is accepted.

Previous evaluation No, not previously submitted

GLP/Officially recognised | Yes/yes

testing facilities The study was conducted at Covance Laboratories Ltd., Shardlow, Derbyshire,
United Kingdom

Acceptability/Reliability Conclusion GRG: Yes/yes, Category 1
Conclusion AGG: The study is considered to be acceptable.

Executive summary

Aminomethylphosphonic acid (AMPA, batch: 107785, purity: 99.2%) was assessed for its potential to induce
gene mutations in bacteria. An Ames test was conducted with S. typhimurium strains TA 98, TA 100, TA 1535
and TA 1537 and E. coli strain WP2 uvrA in the presence and absence of metabolic activation
(phenaobarbitone/B-naphthoflavone-induced rat liver S9 fraction). Two independent experiments were performed
using the plate-incorporation method (standard plate test, first experiment) and the pre-incubation method
(second experiment). Bacteria were treated with the test item in a concentration range of 1.5 — 5000 pg/plate for
both experiments. Negative (untreated), vehicle (sterile distilled water) and positive controls were included in
each experiment. All incubations were performed in triplicates. After an incubation period between 48 and 72
hours, the plates were inspected for a possible reduction in the bacterial background lawn and the number of
revertant colonies were counted for each plate.

There was no precipitation observed up to the highest tested concentration, neither in the presence nor in the
absence of S9 mix. Cytotoxicity, evident as a reduction in the bacterial background lawn or in the reduction of
spontaneous revertants when compared to vehicle controls, was not observed at any dose level, either in the
presence or in the absence of metabolic activation.

In the first experiment, there were no statistically significant increases in the frequency of revertant colonies
noted for any of the bacterial strains at any dose level, neither with nor without S9 mix. In the second
experiment, there was a statistically significant increase in the number of revertant colonies observed for strain
TA 100 at 500 pg/plate in the absence of S9 mix. The increase did not meet the acceptability criteria for a
positive response and, in the lack of a dose-response relationship or reproducibility, was considered to be of no
biological relevance.

The number of revertant colonies for the vehicle control and for negative (untreated) controls were considered
acceptable. Although single counts were slightly outside the range of historical control data (TA 98 without S9
mix in the first experiment and TA 100 without S9 mix in the second experiment), the values were considered
acceptable since the other control counts were within the expected range and the tested strains responded very
well to the respective positive controls in both the presence and absence of S9 mix.
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All of the positive controls induced marked increases in the frequency of revertant colonies, thus confirming the
activity of the metabolic activation system and the sensitivity of the test itself.

Based on the experimental findings, the test item is not mutagenic in bacteria with and without metabolic
activation.

I. MATERIALS AND METHODS

A: MATERIALS
1. Test material:
Identification:  Aminomethylphosphonic acid (AMPA)
Description: ~ White crystalline solid
Lot/Batch #: 107785
Purity: 99.2 %

Stability of test compound: The stability of the test item under storage conditions (at room
temperature in the dark and over silica gel) was guaranteed until
30 Sep 2021. The stability of the test item in solvent (vehicle)
was verified by analytical methods. All formulations were shown
to be stable and homogenous during the test performance.

Solvent (vehicle) used: Sterile distilled water

2. Control materials:
Negative control:  Untreated controls were included in each experiment.
Solvent (vehicle) control:  Sterile distilled water

Solvent (vehicle)/final

concentration: 0.1 ml/plate

Positive controls:  Please refer to table below.

Strain Metabolic | Mutagen Solvent Conc.
activation [ug/plate]

S. typhimurium strains

TA 100 -S9 N-ethyl-N'-nitro-N-nitrosoguanidine (ENNG) DMSO 3.0
+S9 2-Aminoanthracene (2-AA) DMSO 1.0

TA 1535 -S9 N-ethyl-N'-nitro-N-nitrosoguanidine (ENNG) DMSO 5.0
+S9 2-Aminoanthracene (2-AA) DMSO 2.0

TA 98 -S9 4-Nitroguinoline-1-oxide (4-NQOQO) DMSO 0.2
+S9 Benzo[a]pyrene (BP) DMSO 5.0

TA 1537 -S9 9-Aminoacrinidine (9AA) DMSO 80.0
+S9 2-Aminoanthracene (2-AA) DMSO 2.0

E. coli strain

WP2 uvrA -S9 N-ethyl-N'-nitro-N-nitrosoguanidine (ENNG) DMSO 2.0
+S9 2-Aminoanthracene (2-AA) DMSO 10.0

3. Metabolic activation:

S9 microsomal fraction was purchased from ] (Lot No. 4222) and produced from livers of male
Sprague-Dawley rats. The animals were 5-6 weeks of age and weighed 175 — 199 g. They were treated with
phenobarbitone and B-naphthoflavone. A copy of the S9 Quality Control and Production Certificate is
presented in the study report. The protein level was adjusted to 20 mg/mL. The S9 mix was prepared before
use by adding sterilized co-factors and maintained on ice for the duration of the test. The S9 mix contained the
following cofactors:
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S9 mix component Concentration Unit
0.2 M Sodium phosphate buffer (pH 7.4) 25.0|{mL
1.65 M KCI/0.4 M MgCl, 1.0{mL
NADPH-generating system

0.1 M Glucose 6-phosphate 2.5/mL

0.1 M NADP 2.0{mL
Sterile distilled water 14.5|mL
S9 5.0{mL

4. Test organisms:

Tester strains Bacteria batch checked for

S. typhimurium E.coli

TA 98 v | WP2 uvrA v' | deep rough character (rfa) v

TA 100 v | WP2 uvrA ampicillin resistance (R factor plasmid) v
(PKM101)

TA 1535 v UV-light sensitivity v

TA 1537 v (absence of wuvrB and uvrA genes in

S. typhimurium and E. coli  strains,
respectively)

TA 1538 Histidine auxotrophy (automatically via the | v/
spontaneous rate)

On a regular basis (approximately monthly), batches of culture from master stocks were prepared, coded, and
then routinely tested for appropriate characteristics, viability and mutation frequency to ensure acceptability
criteria were met.

5. Test concentrations:

Plate incorporation test + S9 mix:

Concentrations: 1.5, 5, 15, 50, 150, 500, 1500 and 5000 pg/plate
Tester strains: TA 98, TA 100, TA 1535, TA 1537 and WP2 uvrA
Replicates: Triplicates

Pre-incubation test £ S9 mix:

Concentrations: 1.5, 5, 15, 50, 150, 500, 1500 and 5000 pg/plate
Tester strains: TA 98, TA 100, TA 1535, TA 1537 and WP2 uvrA
Replicates: Triplicates

B: STUDY DESIGN AND METHODS

8. Dates of experimental work: 03 Jun — 21 Sep 2020
Finalisation date: 25 Feb 2021

9. Standard plate test (plate-incorporation test, SPT):

An aliquot of 0.1 mL test solution, vehicle or positive control were added together with 0.1 mL bacterial
strain culture, 0.5 mL of phosphate buffer (in tests without metabolic activation) or S9 mix (in tests with
metabolic activation) and 2 mL of molten, trace amino-acid supplemented media (1.0 mM histidine + 1.0
mM biotin or 1.0 mM tryptophan). After mixing, the mixture was then overlayed onto a VVogel-Bonner agar
plate. Negative (untreated) controls were included in each experiment. The plates were incubated at 37 +
3 °C for 48 — 72 hours. Thereafter, all plates were scored for the presence of revertant colonies and viewed
microscopically for evidence of thinning of the background bacterial lawn (toxicity).

10. Pre-incubation test (PIT):

0.1 mL of test solution, vehicle or positive control were mixed together with 0.1 mL of appropriate bacterial
strain culture, 0.5 mL phosphate buffer (in tests without metabolic activation) or 0.5 mL of S9 mix (in tests
with metabolic activation). The solution was pre-incubated for 20 minutes at 37 + 3 °C while shaking prior to
the addition of 2.0 mL of molten amino acid supplemented medium (1.0 mM histidine + 1.0 mM biotin or 1.0
mM tryptophan) and subsequent plating of the mixture onto VVogel-Bonner agar plates. Negative (untreated)
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controls were included in each experiment. The plates were incubated at 37 £+ 3 °C for 48 — 72 hours.
Thereafter, all plates were scored for the presence of revertant colonies and viewed microscopically for
evidence of thinning of the background bacterial lawn (toxicity).

11. Cytotoxicity

Toxicity was detected by
e reduction in the number of spontaneous revertants
e clearing or diminution of the background lawn (= reduced his™ or trp~ background growth)
and recorded for all test groups both with and without S9 mix in all experiments.

12. Statistics

Statistical analysis was performed according to the UKEMS sub-committee on guidelines for mutagenicity
testing®. Statistical significance was evaluated by using Dunnett’s Regression Analysis (p < 0.05) for those
values that indicate statistically significant increases in the frequency of revertant colonies compared to the
concurrent solvent control.

13. Acceptability criteria

The test was considered valid if the following criteria were met:

e All bacterial strains must have demonstrated the required characteristics as determined by their
respective strain checks.

e All tester strains cultures exhibited a characteristic number of spontaneous revertants per plate in the
vehicle and untreated controls (7 — 40 for TA 1535, 60 — 200 for TA 100, 2 — 30 for TA 1537, 8 — 60 for
TA 98 and 10 — 60 for WP2 uvrA). These values were confirmed by current in-house historical control
data.

e All tester strain cultures were in the range of 0.9 — 9 x 10° bacteria per mL.

e Positive control chemicals induced marked increases in the frequency of revertant colonies, both with or
without metabolic activation, which are in the range of historical control data.

e There was a minimum of 4 non-toxic test item concentrations.

e There was no evidence of excessive contamination.

14. Evaluation criteria

The test item was considered positive for mutagenicity if the following criteria were met:

There was a dose-related increase in mutant frequency over the dose range tested.

There was a reproducible increase at one or more concentrations.

There was biological relevance against in-house historical control ranges.

A fold increase greater than two times the concurrent solvent control for TA 100, TA 98 and WP2 uvrA
or a three-fold increase for TA 1535 and TA 1537 (especially if accompanied by an out-of-historical
range response).

2 Mahon G.A.T. (1989) Analysis of data from microbial colony assays. In: KIRKLAND D.J. (eds). Statistical Evaluation of
Mutagenicity Test Data. Cambridge University Press Report, pp. 26-65
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A test item was considered non-mutagenic (negative) in the test system if the above-mentioned criteria were
not met.

I1. RESULTS AND DISCUSSION

E. ANALYTICAL DETERMINATIONS

Dose formulation analysis was carried out to determine the concentration of the test item. Results of formulation
analyses showed that the tested concentrations were within 100 % + 10 % of the nominal concentrations and that
they were stable and homogenous during the test performance.

F. CYTOTOXICITY

In the first experiment (plate incorporation test), as well as in the second experiment (pre-incubation test),
cytotoxicity, evident as a visible reduction in the growth of the bacterial background lawn or as a reduction in the
number of spontaneous revertant colonies, was not observed at any dose level in the presence or in the absence
of metabolic activation.

G. SOLUBILITY

Precipitation of the test item was not observed on the plates at any of the dose levels tested, neither in the
presence nor in the absence of S9 mix.

H. MUTATION ASSAY

For the first experiment, there was no statistically significant increase in the frequency of revertant colonies
recorded for any of the bacterial strains at any dose of the test item, either with or without metabolic activation.

For the second experiment, there was a statistically significant increase in the number of revertant colonies noted
for TA 100 at 500 pg/plate in the absence of metabolic activation. However, the maximum fold increase was
only 1.2 times the concurrent vehicle control, did not meet the acceptability criteria for a positive response and
no reproducibility or dose-response relationship was observed. As no statistically significant changes were
observed at any other dose level, this response was considered of no biological relevance.

The number of revertant colonies for the negative (untreated) controls and for the vehicle controls were
considered acceptable. However, a single count for the vehicle control (TA 98 in the absence of S9-mix after the
first mutation test) was just below the minimum level of the in-house historical vehicle control minima for the
tested strain. In addition, two counts for the vehicle control (TA 100 dosed in the absence of S9-mix after the
second mutation test) were just above the maximum level of the in-house historical vehicle control minima for
the tested strain. All of these counts were considered acceptable since the other control counts were within the
expected range and the tested strains responded very well to the respective positive controls in both the presence
and absence of S9 mix.

All of the positive control chemicals induced marked increases in the frequency of revertant colonies, both with
and without metabolic activation. Thus, the sensitivity of the assay and the efficacy of the S9 mix were validated.

Table B.6.8.1.1.7.8-1: AMPA: Reverse Mutation Assay ‘Ames Test’ using Salmonella typhimurium and
Escherichia coli, first experiment (N, 2021)

Experiment 1: Standard plate test (SPT)

Strain TA 100 TA 1535 WP2 uvrA TA 98 TA 1537
Metabolic - 59 +S9  |-S9  +S9 [-S9  +S9 |-S9  +S9 |-S9  +S9
activation

Vehicle control

water mean 102 101 12 10 25 26 20 21 14 12
+5D +122 +46 |+15 +44 |+45 +57 |+67 +62 |+35 +10
HCD* 2018, mean | 122 125 17 14 27 36 22 27 12 13
+5D +188 +215 |+42 +31 |+53 462 |+45 +51 |+33 32
HCD* 2019, mean | 116 122 17 14 25 32 23 28 12 13
+SD +181 +188 |+48 +36 |+59 +67 |+54 +59 |+34 +33
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Table B.6.8.1.1.7.8-1: AMPA: Reverse Mutation Assay ‘Ames Test’ using Salmonella typhimurium and
Escherichia coli, first experiment (Qll. 2021)

Experiment 1: Standard plate test (SPT)

Strain TA 100 TA 1535 WP2 uvrA TA 98 TA 1537
Metabolic

activation - S9 +S9 - S9 +S9 - S9 +S9 - S9 +S9 - S9 +S9
%P;nség?lg 67-170|64-187|7-38 |7-31 |11-47 |16-55|11-41(13-50(4-25 |3-25
Test item [ug/plate]

1.5 mean 101 110 10 11 23 32 17 24 12 12

+ SD +114 +59 +5.3 +15 +100 7.6 +3.8 +7.0 +35 +6.4
5 mean 82 87 15 13 21 26 17 25 17 14
+SD +114 +8.1 +95 +15 +1.2 +1.2 +21 +106 [£8.1 +4.0
15 mean 88 97 13 8 27 31 20 26 10 12
+SD +9.6 +116 |+*21 +20 [+64 +50 |59 +74 |[+17 10
50 mean 86 89 12 14 26 29 23 20 13 11
+SD +2.1 +57 +2.1 +3.2 +49 +15 +5.0 +2.1 +4.6 +4.0
150 mean 102 99 14 11 24 28 23 29 13 11
+SD +159 +9.8 +46 +15 [+36 +17 |81 +15 [+7.0 47
500 mean 94 92 10 12 24 30 20 24 8 10
+SD +127 +148 |+36 +31 |+70 +62 |+6.7 +82 |25 +6.0
1500 mean 91 101 16 10 24 31 14 23 10 14
+SD +6.6 +55 +21 +87 |[+42 +40 |+21 +55 [+62 +1.2
5000 mean 92 78 12 12 27 32 21 24 9 11
+SD +71 +3.8 +21 +26 |[+71 +81 |89 +91 |[+15 35
Positive control

$ mean 358 1703 112 251 379 205 143 109 401 242
+SD +390 +113 |+234 +309 [+469 +9.0 |+147 +53 [+201.8 +17.2
HCD* mean 2018 | 606 1726 653 301 706 230 212 158 274 294
+SD +2136 +528.7 |+484.4 +572 |+2358 +748 |+77.1 +493 |+1504 +86.8
HCD* mean 2019 | 622 1381 790 268 629 175 186 165 266 232

+ SD +294.0 +4428 |+825.3 +1240|+2456 +708 |+£714 =755 [+1424 +127.9
2018/2019 205 - 318 - 69 - 112- |[111- |99- 92 - 79 - 76 - 109 -
[range] 2322 3928 4595 | 1976 1420 | 790 477 719 833 1964

§ = information on respective positive control is reported in Material and Method section .A.2

# = HCD of untreated and vehicle controls the values were combined. HCD consisting of >>200 values, expect for TA102 for which the
HCD consists of 16-56 values per year.
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Table B.6.8.1.1.7.8-2: AMPA: Reverse Mutation Assay ‘Ames Test’ using Salmonella typhimurium and
Escherichia coli, second experiment (. 2021)

Experiment 2: Pre-incubation Test (PIT)

Strain TA 100 TA 1535 WP2 uvrA TA 98 TA 1537
Metabolic 259 +S9 | -s9  +s59 | -9 +s9 | -s9  +S9 | -S9  +S9
activation
Vehicle control
water mean 155 126 30 16 31 34 19 27 10 8
+SD| +199 +162| +42 +49| +40 +29| £35 +82| 15 +26
HCD* mean 2018 116 122 17 14 25 32 23 28 12 13
+SD| +181 +188| +48 +36| +59 +67| +54 +59| +34 +33
HCD* mean 2019 116 122 17 14 25 32 23 28 12 13
+SD| +181 +188| +48 +36| +59 +67| +54 +59| +34 +33
2018/2019 67 - 7- 7-1 11-] 16-| 11- 4- 3-
[range] 170|84-187| 35 31 47 55 41[13-50 25 25
Test item [ug/plate
1.5 mean 161 106 29 17 28 31 18 17 10 14
+sD| +91 +70| %51 55| +70 72| £20 =+23| +72 25
5 mean 159 127 31 15 25 31 18 25 10 10
+SD| +103 +85| 25 +40| +21 +26| +36 +67| +35 +35
15 mean 147 127 26 13 25 32 15 23 8 6
+sD| +12 +117| +55 29| +61 72| £30 =+17| +06 50
50 mean 163 132 29 16 29 33 16 28 10 11
+SD| +45 +40| +£35 +31| +104 +40| £12 +26| 06 +46
150 mean 156 135 30 18 32 36 18 24 9 15
+SD| +100 +125| +67 +52| +61 +60| £32 +40| +15 +21
500 mean| 179* 117 27 21 35 33 17 26 10 9
+sD| +95 +57| +25 +15| +35 =+61| +71 =+46| +26 +15
1500 mean 154 117 32 20 25 35 23 24 10 10
+sD| +102 +176| +31 +95| +55 =+70| £53 +06| +40 +15
5000 mean 160 119 25 21 25 41 20 26 9 7
+sD| +15 +121| +35 +31| +53 +76| *26 +06| +40 +17
Positive control
5 mean 357  1534| 212 178] 319  201| 187 97 88 162
+SD| +538 +1587|+1060 +36.7| +552 =+157| £101 +36| +205 +150
HCD* mean 622  1381] 790  268| 629  175| 186  165| 266 232
+SD| +294.0 +4428|+8253 +124.0|+2456 +70.8| +71.4 +755|+142.4 +127.9
HCD* mean 2019 622  1381] 790  268| 629  175| 186  165| 266 232
+SD| +294.0 +4428|+8253 +124.0|+2456 +70.8| +714 +755|+142.4 +127.9
205-] 318-| 69-] 112-| 111-] 99-| 92-| 79-| 76-] 109-
2018/219 [range]l | oa59|  30pg| 4s95| 1976| 1420 790| 477| 719| 833| 1964

* = statistically significantly increased when compared to the vehicle control
# = HCD of untreated and vehicle controls the values were combined. HCD consisting of >>200 values, expect for TA102 for which the
HCD consists of 16-56 values per year.

I1l. CONCLUSION
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Under the conditions of the present study, the test item is not mutagenic in the Ames test (standard plate and pre-
incubation method) with and without metabolic activation.

Assessment and conclusion by applicant:

In the present Reverse Mutation Assay (Ames Test) using strains of S. typhimurium TA 100, TA 98, TA 1535
and TA 1537 and E. coli WP2 uvrA) the test item did not induced an increase in the frequency of revertant
colonies in the presence and in the absence of metabolic activation. Under the conditions of this test, the test
item is considered to be non-mutagenic. The study was performed according to OECD guideline 471 (1997)
and compliant with GLP. There were no deviations. Therefore, the study is considered valid and acceptable.

Assessment and conclusion by RMS:

It is agreed with the applicant’s conclusion. AMPA did not induce a biologically relevant increase in the
number of revertants under any of the test conditions. Under the conditions of this test, AMPA is not
considered to be mutagenic with and without metabolic activation.

In contrast to the applicant’s conclusion, however, a minor deviation from the OECD 471 recommendations
was noticed (see above). This deviation is not expected to have an impact on the study outcome.

Study 9

Data point 5.8.1/046

Report author

Report year 2021

Report title Aminomethylphosphonic acid (AMPA): V79 HPRT Gene Mutation Assay
Report No 8441963 (Covance Laboratories Ltd.)

Document No CV-2020-0233

Guidelines  followed in|OECD 476 (2016), Commission Regulation (EC) No. 440/2008 method B17
study (2008), US EPA OPPTS 870.5300 (1998)

Deviations from current | None
test guideline
OECD 476 (2016)

Previous evaluation No, not previously submitted
GLP/Officially recognised | Yes/Yes
testing facilities The study was performed at Covance Laboratories Limited, Shardlow, UK

Acceptability/Reliability Conclusion GRG: Yes/Yes, Category 1

Conclusion AGG: The study is considered to be acceptable.

Executive summary

Aminomethylphosphonic acid (batch: 107785, purity: 99.2%) was tested in vitro for its mutagenic potential on
the hypoxanthine-guanine phosphoribosyl transferase (HPRT) locus of the V79 cell line in the presence and
absence of a metabolic activation system. Test item concentrations were selected based on the results of a
preliminary cytotoxicity test where the results indicated that the maximum concentration should be the 10 mM
limit concentration. For the main test, concentrations of test item used were 0, 34.69, 69.38, 138.75, 277.5, 555,
1110 pg/mL in both the absence and presence of metabolic activation. Cells were exposed for 4 hours and
analysed for relative survival, cloning efficiency, and expression of mutant colonies.

Following exposure with and without S9 mix, the cells were re-plated and incubated for 7 days to allow
expression of the mutant phenotype. At the end of the expression period the cell monolayers were detached using
trypsin, cell suspensions counted, and plated out either to determine cloning efficiency or mutant frequency.
Determining mutant frequency, dishes were incubated for 7 days supplemented with 6-Thioguanine (6-TG).

At the end of the exposure period, no precipitate of the test item was observed at any of the dose levels, in either
the absence or presence of metabolic activation.

The test item demonstrated no statistically significant increases in mutant frequency at any of the dose levels in
the absence of metabolic activation. In the presence of metabolic activation, a small but statistically significant
increase in mutant frequency was observed at 34.69 pg/mL and there was also evidence of a very modest
statistically significant concentration related increase. However, the mutant frequency values observed would
have been considered acceptable for vehicle controls and all the values at dose levels where the mutant
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frequency exceeded the vehicle control were within 95% control limits for vehicle controls. The responses were
therefore considered to be spurious and of no toxicological significance.

Based on the experimental findings and under the conditions of the test, there was no evidence for gene mutation
in mammalian cells in vitro, neither in the presence nor in the absence of metabolic activation.

I. MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Identification:  Aminomethylphosphonic acid (AMPA)
Description:  White crystalline solid
Lot/Batch number: 107785
Purity:  99.2% (no purity correction required)
Stability of test compound:  The stability of the test item at storage conditions was guaranteed until the

expiry date 30 Sep 2021. The stability of the test substance in vehicle was
not specified.

2. Control material:
Negative control:  The negative control was actually the solvent control.
Solvent (vehicle) control:  Water
Positive control: - S9 mix: Ethylmethane sulfonate (EMS), 500 and 750 pg/mL in DMSO

+ S9 mix: 9,10-Dimethyl-1,2-benzanthracene (DMBA), 1 and 2 pg/mL in
DMSO

3. Metabolic activation:

The S9 Microsomal fraction used during the course of the study was purchased from . Lot No. 4127,
Expiry February 2021, and Lot No. 4222, Expiry 12 March 2022. Copies of the Quality Control & Production
Certificates, demonstrating the capability to activate known mutagens, are presented in the study report. The
protein content was adjusted to 20 mg/ml prior to use The S9 mix was prepared by mixing S9 co-factors as
follows:

S9 mix component Concentration Unit
Phosphate buffer containing NADP 5/mM
Glucose 6-phosphate 5/mM
KCL 33mM
MgCl, 8|mM
S9 2|%

The final concentration of S9 when dosed at a 10% volume of S9-mix was 2% for the Preliminary Toxicity Test
and the Main Experiment.

4. Test organism:
The Chinese hamster V79 cell stocks were obtained from Harlan CCR in 2010 and originated from Labor fir
Mutagenitétspriifungen (LMP); Technical University; 64287 Darmstadt, Germany.

5. Cell culture media:

Cultivation medium (MEM-  Eagles Medium (MEM) supplemented with sodium bicarbonate, L-
FBS): glutamine, penicillin/streptomycin, amphotericin B, HEPES buffer
and 10% fetal bovine serum (FBS)
Treatment medium (£ S9):  Serum-free Minimal Essential Medium (MEM)
Selection medium:  Cultivation medium (MEM-FBS) supplemented with 11 pg/mL 6-
thioguanidine (6TG)
Incubation: At 37 °C in a humidified atmosphere containing 5%
CO;

178




Glyphosate

Volume 3 - B.6.7 - B.6.10 (AS)

6. Locus examined:

Hypoxanthine-guanine phosphoribosyl transferase (HPRT)

7. Test concentrations and number of replicates:

(a) Preliminary cytotoxicity test

Me.tab(')llc Duration  of Concentrations (ug/mL) Replicates
activation exposure
. 4.34, 8.67, 17.34, 34.69, 69.38, 138.75, | ..
- S9 mix 4h 277.5, 555, 1110 Single culture
. 4.34, 8.67, 17.34, 34.69, 69.38, 138.75, | ..
+ S9 mix 4h 277.5, 555, 1110 Single culture

(b) Mutagenicity test — Main experiment

Me_tab(_)llc Duration  of Concentrations (ug/mL) Replicates
activation exposure

. 34.69%, 69.38%, 138.75", 277.5", 5557, .
- S9 mix 4h 1110%, EMS 500" and EMS 750" Duplicate
+ 59 mix 4h 34.69°, 69.38"°, 138.75", 277.57, 5557, Duplicate

1110%, DMBA 1.0" and DMBA 2.0"
" = Dose levels plated out for cloning efficiency and mutant frequency

EMS = Ethyl methane sulphonate

DMBA = Dimethyl benzanthracene

B. STUDY DESIGN AND METHODS

2. Dates of experimental work: 02 Jun — 01 Oct 2020
Finalisation date: 25 Feb 2021

2. Preliminary cytotoxicity test:

A preliminary test was performed to identify suitable dose levels for the main mutagenicity study. Cell
cultures were established identically to the performance in the main mutagenicity test described below. Cells
were exposed to 4.34, 8.67, 17.34, 34.69, 69.38, 138.75, 277.5, 555, 1110 pg/mL for 4 hours in the presence
and absence of S9 mix. For each condition, three replicate plates were used. Following exposure, the cells
were washed twice with phosphate buffered saline (PBS), trypsinised and plated to determine a relative
survival. After 7 days of incubation at 37 °C, cells were fixed, stained and counted.

Based on the results of the preliminary test, the test item concentrations for the main mutagenicity test were
selected.

3. Main mutation assay:

Pre-treatment of cells:

For each condition, 2 x 10° cells were seeded into 225 cm? flasks and incubated at 37 °C. This was
demonstrated to provide at least 20 x 106 available for dosing in each flask using a parallel flask.

Treatment:

Duplicate cultures were set up, both in the presence and absence of metabolic activation, with six test item
concentrations, and vehicle and positive controls. Treatment was for 4 hours in serum free media (MEM) at
approximately 37 °C in an incubator with a humidified atmosphere of 5% CO, in air. The concentrations of
test item used was 0, 34.69, 69.38, 138.75, 277.5, 555, 1110 pg/mL in both the absence and presence of
metabolic activation.

Samples of all the dose formulations were taken for dose formulation analysis.

Expression/Selection period:

179



Glyphosate Volume 3 -B.6.7 - B.6.10 (AS)

During the 7-Day expression period the cultures were sub-cultured and maintained on days 2 and 5 to
maintain logarithmic growth. At the end of the expression period, the cell monolayers were detached using
trypsin, cell suspensions counted using a Coulter counter and plated out as follows:

i) Intriplicate to determine cloning efficiency. Flasks were incubated for 6 days, fixed with methanol
and stained with Giemsa.

ii) In petri dishes (ten replicates per group) supplemented with 11 pug/mL 6-Thioguanine (6-TG), to
determine mutant frequency. Dishes were incubated for 7 days, then fixed with methanol and stained
with Giemsa (Selection period).

4. Cytotoxicity:

Day 0 viability

The Day 0 viability of test item-treated cells relative to solvent controls was determined in parallel to the
mutagenicity test. At the end of the exposure period, a sample of each cell culture was collected to assess
survival of the cells. Triplicates of 200 cells/25 cm? dish were seeded and incubated for 6 days. Afterwards,
the colonies were fixed, stained and counted. Based on the Day 0 viability, the relative survival (RS) was
calculated.

Day 7 viability

The Day 7 viability was determined in parallel to the selection of mutants. After the expression period,
triplicates of 200 cells/25 cm? dish were seeded in medium without 6-thioguanine to assess cell viability. After
an incubation period of 7 days, the colonies were fixed, stained and counted.

5. Evaluation and calculations:

Determination of cytotoxicity

Cloning efficiency (CE, termed Day X viability in the study report, %):

Mean number of colonies in the test group

CE% = # 100

Total number of seeded cells in the test group (200]

Wumber of calls at the end of treatment

Adjusted CE: Adjusted CE = CE% x -

Momber of czlls at the beginmng of traatment

Adjusted CEin treztad colturs
Adjnst=d CEin the solvent contal

Relative survival (RS, % of control): RS = 100

Determination of mutant frequency

The mutant frequency is defined by the cloning efficiency of mutant colonies in selective medium divided by
the cloning efficiency in non-selective medium measured for the same culture at the time of selection was
calculated for each sample.

The mutant frequency (MF) for each dose was calculated as follows:

Total number of mutant colonies
- 2

The mutation frequency/1076 survival rate (MFS 10-6) was calculated regarding the values of CE:

MF

MF510™% =———
Day 7 CE%4

= 100

6. Statistics:
Statistical analysis was performed, if there was an increase of mutant frequencies in any dose level. In this
case, comparisons were made between the solvent control value and each individual dose level, using
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Student’s t-test. To assess the dose-relationship, a linear regression model was used. An arcsin square-root
transformation was applied to the mutant frequency per survivor (excluding positive controls). A linear
regression model was then applied to these transformed values with dose values fitted as the explanatory
variable. The F-value from the model was assessed at the 5% statistical significance level.

7. Acceptance criteria:
The test was considered valid if the following criteria were met:;

e The spontaneous mutant frequency of the solvent control was within the range of the laboratory’s
historical control data.

e The positive controls caused an increase in mutation frequency comparable to the historical control
data and statistically significantly higher than the solvent control.

e The criteria for selection of the maximum concentration as specified in the guideline have been met.

o Two experimental conditions (with and without metabolic activation) were tested unless one resulted
in a positive response.

e Adequate numbers of cells and concentrations were analysable.

e A minimum of 4 analysed duplicate dose levels was considered necessary in order to accept a single
assay for evaluation of the test item.

8. Evaluation criteria:
A test item was judged positive for gene mutation in mammalian cells if the following criteria were met:

e Assignificant increase in mutant frequency was observed in at least one concentration when compared
to the solvent control.

e The increase was concentration dependent.

e The results were outside the range of the historical solvent control data for the test item concentrations.

A test item was judged negative for gene mutation in mammalian cells if the following criteria were met:
e The test item did not increase the mutation frequency compared to the solvent control under any
condition.
e There was no concentration dependent increase.
e The results of the test item concentration were within the range of the historical solvent control data.

Il. RESULTS AND DISCUSSION

1. ANALYTICAL DETERMINATIONS

The dose formulation analysis performed for the main experiment demonstrated that the test item formulations
were accurate and within acceptable limits. The analysed concentrations ranged from 99 — 104% (after 4 hours of
storage) and 95 — 101% (after 24 hours of storage) of the initial concentration. All mixtures were homogenous.
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2. CYTOTOXICITY

In the preliminary cytotoxicity test, there were no marked concentration-related reductions in the relative
survival values in either the absence or presence of metabolic activation. Based on these findings, the highest test
item concentrations for the main mutagenicity study was 10 mM.

In the main test, no cytotoxicity was observed. Neither RS nor CE;, were affected by treatment with AMPA at
any test item concentration with and without metabolic activation.

3. SOLUBILITY
In the preliminary cytotoxicity test as well as in the main mutation test and, no precipitate of the test item was
observed at any of the dose levels, in either the absence or presence of metabolic activation.

There was no significant change in pH when the test item was dosed into media and the osmolality did not
increase by more than 50 mOsm at the concentration levels investigated. The pH and osmolality readings from
the solubility check are in the following table:

Concentration 0 4.34 8.67 17.34 | 34.69 | 69.38 | 138.75 | 277.5 555 1110
(Hg/mL)

pH 7.25 7.26 7.29 7.31 7.31 7.30 7.28 7.20 7.06 6.82
Osmolality 282 284 286 283 282 281 284 284 285 287
mOsm

4. MUTANT FREQUENCY

The test item demonstrated no statistically significant increases in mutant frequency at any of the dose levels in
the absence of metabolic activation. There were also no statistically significant concentration related increases in
the absence of metabolic activation when evaluated with a trend test.

In the presence of metabolic activation, a small but statistically significant increase in mutant frequency was
observed at the lowest dose tested of 34.69 ug/mL. According to the study authors there was also evidence of a
very modest statistically significant concentration related increase, however, no further details were provided (no
p-value given). According to the RMS, based on the mutant frequencies reported in the table below no clear
trend is visible (9, 14, 5, 11, 11, 11 and 6 MFS (10-5) for the test concentrations of 0, 34.69, 69.38, 138.75, 277.5,
555 and 1110 pg/mL, respectively). As the mutant frequency values observed would have been considered
acceptable for vehicle controls and all the values at dose levels where the mutant frequency exceeded the vehicle
control were within 95% control limits for vehicle controls, the responses were considered to be spurious and of
no toxicological significance.

Mutant frequencies of the solvent control cultures remained within the range of the laboratories historical control
data. The positive control mutagens EMS and DMBA showed the expected results, thereby demonstrating the
functionality of the S9 mix and the sensitivity of the test.
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Table B.6.8.1.1.7.9-1: Results of the HPRT gene mutation assay in mammalian cells with AMPA (gl 2021): 4-hour incubation without metabolic activation

Concentration Day 0 viability Day 7 viability Day 7 Mutant frequency
(ng/mL) %CE| CE | RS | MeanRS | %CE | %Control | Mean % control MF | MFS10°® SD Group MFS 10
Vehicle (Water)
A |85.7 84.9 100 84.3 100 9.5 11.3
0 B |77.7 915 100 100 75.7 100 100 15 19.8 147 16
HCD mean + SD 13.08 £ 3.45
range 8-20
Test item
A (905 89.7 105.6 82.3 97.6 155 18.8
34.69 B [81.2 95.7 104.5 105 87.0 115.0 106 145 16.7 192 18
A 773 76.7 90.3 63.3 75.1 8 12.6
69.38 B [84.8 100.0| 109.2 100 90.3 1194 o 145 16.1 152 14
A | 777 77.0 90.7 89.3 105.9 125 14.0
138.75 B |70.2 82.7 90.3 o 85.7 113.2 110 14 16.3 173 15
A |80.7 80.0 94.2 82.5 97.8 15.5 18.8
2175 B |69.8 82.3 89.9 92 80.3 106.2 102 135 16.8 1.86 18
A | 797 79.0 93.0 80.3 95.3 125 15.6
5%5 B |80.7 95.1 103.9 % 80.3 106.2 101 11.5 143 068 15
A (845 83.8 98.6 75.7 89.7 7 9.3
1110 B [81.7 96.3 105.2 102 75.0 99.1 %4 7 9.3 110 S
Positive control (EMS)
A |[53.0 52.5 61.9 71.0 84.2 253 356.3
7 104 298***
500 B |68.8 81.1 88.6 ° 73.2 96.7 %0 175.5 239.9 046 %
HCD mean + SD 281.91 + 86.04
range 133-574
A [333 33.0 38.9 60.7 71.9 3735 615.7 .
750 B [33.2 39.1 42.7 4 86.3 114.1 9 414 479.5 11.04 548
HCD mean + SD 454.65 + 154.25
range 169 - 799

EMS: Ethylmethane sulfonate; CE: Cloning efficiency; RS: relative survival; MF: Mutant frequency; MFS: Mutant frequency per survivor; statistical significance at *** p < 0.001 level; HCD: historical

control data generated in the testing laboratory (time frame not specified), as available from the study report (n = 24 and n = 23 for the negative and positive HCD, respectively)
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Table B.6.8.1.1.7.9-2: Results of the HPRT gene mutation assay in mammalian cells with AMPA (gl 2021): 4-hour incubation with metabolic activation

Concentration Day 0 viability Day 7 viability Day 7 Mutant frequency
(ng/mL) %CE | CE | RS | MeanRS | %CE | % Control | Mean % control MF | MFS10° | SD | Group MFs10€
Vehicle (Water)
A 81.7| 744 | 100 96.7 100 10 10.3
0 B 93.2| 29.2 | 100 100 89.7 100 100 6 6.7 110 o
HCD mean + SD 12.54 +2.98
range 8-19
Test item
A 81.0 73.8 99.2 91.2 94.3 12 13.2 o
34.69 B 88.5 27.8 95.0 o7 95.5 106.5 100 15 15.7 122 14
A | 822 | 748 | 1006 89.8 92.9 4 45
69.38 B 82.7 26.0 88.7 9 91.8 102.4 % 4.5 4.9 0.99 °
A 70.0 63.8 85.7 77.0 79.7 7 9.1
138.75 B 90.5 284 | 97.1 1 94.8 105.8 % 11.5 12.1 104 1
A | 810 | 73.8 | 99.2 90.0 93.1 55 6.1
2715 B | 835 | 262 | 896 % 82.5 92.0 93 13 15.8 114 1
A 89.7 81.7 | 109.8 84.2 87.1 9 10.7
555 B | 8.8 | 282 | 964 103 81.0 90.3 89 9 11.1 095 1
A | 730 | 665 | 894 82.8 85.7 6.5 7.8
1110 B 94.0 29.5 | 100.9 9 90.3 100.7 % 3 3.3 1.00 6
Positive control (DMBA)
1 A 65.5| 59.7 80.2 94.0 97.2 243 258.5 .
B | 855| 268 | 918 86 778|868 %2 2655 | 34L1 6.61 300
HCD mean £ SD 362.26 + 107.26
range 116 - 540
2 A 66.0| 60.1 | 80.8 82.8 85.7 333 402.0 e
B 82.0| 25.7 | 88.0 84 65.0 72.5 7 3385 520.8 718 461
HCD mean + SD 601.22 £ 227.95
range 265 - 1320

DMBA: Dimethy| benzanthracene; CE: Cloning efficiency; RS: relative survival; MF: Mutant frequency; MFS: Mutant frequency per survivor; statistical significance at ** p < 0.01 and *** p < 0.001 level; HCD: historical
control data generated in the testing laboratory (time frame not specified), as available from the study report (n = 24 and n = 23 for the negative and positive HCD, respectively)
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I1l. CONCLUSIONS
Based on the experimental findings and under the conditions of the test, AMPA did not induce any
toxicologically significant or dose-related increase of gene mutations in the HPRT locus of V79 cells, neither in
the presence nor in the absence of metabolic activation. It is therefore considered negative for mutagenicity in
mammalian cells in vitro.

Assessment and conclusion by applicant:
Under the conditions of the test, Aminomethylphosphonic acid (AMPA) was negative for mutagenicity at the
HPRT locus in V79 cells with and without metabolic activation.

The study was conducted in compliance with GLP and according to OECD guideline 476 (2016). The study is
therefore considered valid and acceptable.

Assessment and conclusion by RMS:

It is agreed with the applicant’s conclusion. AMPA (batch 107785, purity: 99.2%)) was negative for gene
mutation at the HPRT gene locus of V79 cells with and without metabolic activation under the conditions of
this in vitro cell gene mutation assay.

Study 10

Data point 5.8.1/047

Report author I

Report year 2021

Report title Aminomethylphosphonic acid (AMPA): Micronucleus Test in Human
Lymphocytes in vitro

Report No 8442149

Document No CV-2020-0208

Guidelines  followed in OECD 487 (2016)

study

Deviations from current | Modification of the suggested extended treatment schedule (see study summary).

test guideline The RMS agrees with the justification for this modification.

OECD 487 (2016)

Previous evaluation No, not previously submitted.

GLP/Officially recognised | Yes/yes

testing facilities The study was conducted at Covance Laboratories Ltd., Shardlow, Derbyshire,
United Kingdom

Acceptability/Reliability Conclusion GRG: Yes/yes, Category 1
Conclusion AGG: The study is considered to be acceptable

Executive summary

An in vitro study for the detection of the clastogenic and aneugenic potential of aminomethylphosphonic acid
(AMPA, batch: 107785, purity: 99.2%) on the nuclei of normal human lymphocytes was performed in the
presence and absence of metabolic activation (phenobarbital and 5,6-benzoflavone-induced rat liver S9 fraction).
Based on the results of a preliminary cytotoxicity test, dose levels for the main micronucles test were in the
range of 34.69 — 1110 pg/mL (corresponding to the limit test concentration of 10 mM).

Duplicate cultures were exposed for 4 hours in the absence or presence of S9 mix and for 24 hours in the absence
of S9 mix. Solvent (water) and clastogenic (0.2 pg/mL mitomycin C for 4 hour exposure without S9 mix, 6
pg/mL cyclophosphamide for 4 hour exposure with S9 mix) and aneugenic positive controls (0.075 pg/mL
demecolcine for 24 hour exposure without S9 mix) were included. After exposure, cells were cultivated in
cytochalasin B-enriched medium for 24 hours prior to harvest.

A total of at least 2000 binucleated cells (4000 for solvent controls) were scored for the presence of micronuclei.
In addition, cytotoxicity was evaluated as cytokinesis block proliferation index (CBPI).
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There was no precipitation of the test substance in culture medium observed at the end of treatment, not for any
concentration, neither with nor without S9 mix.

There was no marked cytotoxicity after 4 hours of exposure with or without S9 mix and after 24 hours of
exposure without S9 mix.

The test item did not induce any statistically significant increases in the frequency of binucleate cells with
micronuclei in any of the three exposure groups in the absence or presence of S9 mix. All results were within the
distribution of the historical vehicle data (within 95% control limits) and there was also no statistically
significant concentration related increase in any of the three exposure groups when evaluated with a trend test.

In both experiments, the frequency of micronucleated cells was within the range of the laboratory’s historical
control data for the solvent control. The clastogenic and aneugenic positive controls induced statistically
significant increases in the frequency of micronucleated cells in all experiments, demonstrating the functionality
of the metabolic activation system and the validity of the assay.

In conclusion, AMPA was considered to be non-clastogenic and non-aneugenic to human lymphocytes in vitro,
in the presence and in the absence of metabolic activation.

I. MATERIALS AND METHODS

A: MATERIALS
1. Test material: 1-aminomethylphosphonic acid (CAS No. 1066-51-9)
Identification:  Aminomethylphosphonic acid (AMPA)
Description: ~ White crystalline solid
Lot/Batch #: 107785
Purity:  99.2% wiw

The stability of the test item under storage conditions (at room
temperature in the dark over silica gel) was guaranteed until 30 Sep
2021. The stability of the test item in solvent (vehicle) was verified by
analytical methods.

Stability of test compound:

Solvent (vehicle) used: Water

2. Control materials
Negative control:  The solvent control is actually the negative control.

Solvent (vehicle) control:  \Water
Positive controls: Please refer to table below.

Clastogenic positive controls

Short-term treatment (4-hour exposure)

-S9 Mitomycin C (MMC), 0.2 pg/mL in Minimal essential medium

+S9 Cyclophosphamide (CP): 6 pg/mL in DMSO

Aneugenic positive controls

Long-term treatment (24-hour exposure)

- S9 | Demecolcine (DC), 0.075 pg/mL in sterile distilled water

Demecolcine (DC) is not one of the suggested positive control substances listed in the OECD 487 guideline but
the substances are recommendations only, and DC is a derivative of Colchicine, one of the recommended
substances. There is sufficient laboratory historical control data to demonstrate its effectiveness and suitability as
an aneugen.

3. Metabolic activation:

The S9 Microsomal Enzyme Fraction was purchased from ] (Lot no 4222, expiry date 12 March 2022)
and obtained from the livers of male Sprague-Dawley rats, that were induced with phenobarbital and 5,6-
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benzoflavone. The animals were 5-6 weeks of age and 175 — 199 g of weight. The protein content was adjusted
to 20 mg/mL prior to use. The S9 was pre-tested for acceptability by the supplier prior to purchase and was
supplied with a relevant “Quality Control & Production Certificate” which is presented in the study report.

Prior to each experiment, co-factors were added to the S9 mix containing the following components:

S9 mix component Concentration Unit
Sodium phosphate buffer (pH 7.4) 100|{mM
KCI 33mM
NADPH-generating system
Glucose 6-phosphate 5/mM
NADP 5/mM
MgCl, 8|mM
S9 20%

The final concentration of S9 the cell culture medium was 2%.

4, Test organism:

For each experiment, sufficient whole blood was drawn from the peripheral circulation of a non-smoking
volunteer (female, 35 years of age for the preliminary toxicity test and female, 24 years of age for main
experiment) who had been previously screened for suitability. The cells were reported to have an average
generation time of approximately 16 hours.

5. Cell culture:
Complete culture and  Eagles minimal essential medium with HEPES (MEM) supplemented with 10%
treatment medium:  foetal bovine serum (FBS), penicillin/ streptomycin solution, L-glutamine and
amphotericin B.
Incubation: At 37 °C and 5% CO; in humidified air.
Cell culture establishment prior to exposure

An amount of 0.5 — 0.73 mL of heparinised whole blood was cultured with 8.07 — 9.29 mL MEM supplemented
with 10% FBS, 0.1 mL lithium heparin and 0.1 mL phytohaemagglutinin (PHA) for 48 hours prior to treatment.

6. Test concentrations and number of replicates:

a) Preliminary toxicity test

. Duration of
Metabolic . .
A exposure Concentrations Replicates
activation O
(Fixation)

Single  culture
(duplicate for
control)
Single  culture
(duplicate for
control)

4.34, 8.67, 17.34, 34.69, 69.38, 138.75, 277.5, 555, and

+S9mix  |4h(28h) 1110 pg/mL

4.34, 8.67, 17.34, 34.69, 69.38, 138.75, 277.5, 555, and

-S9 mix 24h (48 h) 1110 pg/mL

b) Main micronucleus test
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Metabolic | Duration of | Concentrations Replicates
activation | exposure
(Fixation)
+ 59 mix 34.69, 69.38, 138.75, 277.5", 5557, and 1110" pg/mL Duplicate (4
4h (28 h) replicates  for
control)
- S9 mix 34.69, 69.38, 138.75, 277.5%, 555", and 1110 ug/mL Duplicate (4
24 h (48 h) replicates  for
control)

*: Concentrations selected for microscopic analysis of micronucleated frequencies.

B: STUDY DESIGN AND METHODS

1. Dates of experimental work: 02 Jun — 22 Sep 2020
Finalisation date: 25 Feb 2021

2. Preliminary cytotoxicity test:

In a preliminary cytotoxicity test, human lymphocytes were treated with the test item at concentrations of 4.34 to
1110 pg/mL both, with and without metabolic activation under the same conditions as in the main mutagenicity
test (described below). The maximum dose was the maximum recommended dose level by the guideline,
equivalent to 10 mM concentration. One single cell culture per condition was exposed to the test item for 4 hours
in the presence and absence of S9 mix or for 24 hours in the absence of S9 mix. Cells were prepared about 24
hours following the completion of exposure.

Using a qualitative microscopic evaluation of the microscope slide preparations from each treatment culture,
appropriate dose levels were selected for the evaluation of the frequency of binucleate cells and to calculate the
cytokinesis block proliferation index (CBPI). The CBPI data were used to estimate test item toxicity and for
selection of the dose levels for the exposure groups of the main experiment.

3. Micronucleus test:
Treatment and About 48 hours after cell culture establishment, approximately 9 mL of the culture
cytokinesis block: medium was removed and replaced by fresh culture medium. 1 mL of the appropriate

test item, vehicle or positive control solution was added.

Duplicate cultures were exposed for 4 hours in the absence or presence of S9 mix and
for 24 hours in the absence of S9 mix at test item concentrations in the range of 34.69 -
1110 pg/mL. Solvent (water) and positive controls (0.2 pg/mL mitomycin C for 4 hour
exposure without S9 mix, 6 pug/mL cyclophosphamide for 4 hour exposure with S9 mix
and 0.075 pg/mL demecolcine for 24 hour exposure without S9 mix) were included.
Following exposure, cells were centrifuged and washed in fresh culture medium.
Thereafter, cells were incubated in fresh culture medium including 4.5 pg/mL
cytochalasin B for another 24 hours.

The RMS notes the following: The extended exposure for the extended treatment (24
hours without S9 mix) detailed above is a modification of the suggested cell treatment
schedule in the OECD Guideline 487. According to the study director, this is
considered to be an acceptable alternative because it avoids any potential interaction
between cytochalasin B and the test item during exposure and any effect this may have
on the activity or response. Additionally, the study directed stated that as the stability or
reactivity of the test item is unknown prior to the start of the study this modification of
the schedule is considered more effective and reproducible by the study director due to
the in-house observations on human lymphocytes and their particular growth
characteristics in this study type and also the significant laboratory historical control
data using the above format. The RMS agrees with this justification on the modification
of the suggested cell treatment schedule.
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Cell harvest: At the end of the incubation with Cytochalasin B, the cells were centrifuged, the culture
medium was drawn off and discarded, and cells were re-suspended in MEM. Cells were
then treated with a mild hypotonic solution (0.0375 M KCI) before being fixed with
fresh methanol/glacial acetic acid (19:1 v/v). The fixative was changed at least three
times and the cells stored at approximately 4 °C prior to slide preparation.

Slide preparation: Lymphocytes were re-suspended in several mL of fresh fixative before centrifugation
and re-suspension in a small amount of fixative. Several drops of this suspension were
dropped onto clean, wet microscope slides and left to air dry with gentle warming.
Afterwards, cells were stained with 5% Giemsa.

Metaphase analysis A total number of at least 2000 binucleated cells per condition (1000 binucleated cells
per culture) were examined by microscopy and scored for the presence of micronuclei.
For the vehicle controls, a total of 4000 binucleated cells were scored.

Cytotoxicity: The cytokinesis block proliferation index (CBPI) was determined from 500 cells. In
addition, the percentage of cytostasis was determined, which indicates the inhibition of cell
growth in treated cultures in comparison to control cultures. Based on the current OECD
guideline 487 (2016), cytotoxicity should not exceed the limit of 55 + 5%.

Formulas: Calculation of the Cytokinesis Block Proliferation Index (CBPI):

(clx1)+{c2x2) + (emx 3)
CEBFI =

c1 . mononucleate cells
c2: binucleate cells

cm: multinucleate cells
n: total number of cells

Calculation of cytostasis:

(CEBPI treated culture — 1)
O Cytostasis = 100 — 100 x

{CBPI control culture — 1)

4. Statistics:

Statistical significance at the 5% level (p < 0.05) was evaluated by the non-parametric Chi-square test. The p-
value was used as a limit in judging for significance levels in comparison with the corresponding negative
control. The dose-relationship (trend-test) was assessed using a linear regression model. An arcsin square-root
transformation was applied to the percentage of binucleated cells containing micronuclei (excluding positive
controls). A linear regression model was then applied to these transformed values with dose values fitted as the
explanatory variable. The F-value from the model was assessed at the 5% statistical significance level.

5. Acceptability criteria:
The study was considered valid if the following criteria were met:

e The concurrent negative control was considered acceptable for addition to the laboratory historical
negative control data range.

e All the positive control chemicals induced positive responses that were compatible with those in the
laboratory historical positive control data range and produced a statistically significant increase when
compared with the concurrent negative control. Acceptable positive responses demonstrated the validity
of the experiment and the integrity of the S9-mix.

e Cell proliferation criteria in the solvent control were considered to be acceptable.

e The study was performed using all three exposure conditions using a top concentration which meets the
requirements of the current testing guideline.

e The required number of cells and concentrations were analysed.

6. Evaluation criteria:
A test substance was considered positive for induction of micronuclei when the following criteria were met:
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e At least one of the test concentrations exhibited a statistically significant increase compared with the
concurrent negative control.

e The increase was dose-related in at least one experimental condition when evaluated with an
appropriate trend test.

e The results were substantially outside the range of the laboratory historical negative control data.

A test item was considered negative for induction of micronuclei when the following criteria were met:
e None of the test concentrations exhibited a statistically significant increase compared with the
concurrent negative control.
e There was no dose-related increase when evaluated with an appropriate trend test.
e The results in all evaluated dose groups were within the range of the vehicle laboratory historical
control data.

Il. RESULTS AND DISCUSSION
A. ANALYTICAL DETERMINATIONS

The dose formulation analysis performed for the main experiment demonstrated that the test item formulations
were accurate and within acceptable limits. (97 - 105% of the nominal concentrations). Stability and
homogeneity were evaluated as part of a different study (method development study report no. 8442132; KCA
4.1.2-225). The test item formulations were shown to be stable for up to 24-hours.

B. CYTOTOXICITY

In the preliminary cytotoxicity test, there was no remarkable cytotoxicity observed in any of the three exposure
groups at any dose level. The percentage of cytostasis at the highest dose level was 29 and 29%% after 4 hours
exposure with and without S9 mix and 3% after 24 hours exposure without S9 mix.

In the main micronucleus test, no cytotoxicity was observed. The percentage of cytostasis was < 10% for all
concentrations in all three exposure groups.

There was further no significant change in pH and no change on osmolality by more than 50 mOsm at any dose
level tested.

C. SOLUBILITY

No test item precipitate was observed in the blood-free cultures at the end of the exposure period, neither with
nor without S9 mix.

D. MICRONUCLEUS TEST

The test item did not induce any statistically significant increases in the frequency of binucleate cells with
micronuclei in any of the three exposure groups in the absence or presence of S9 mix. All results were within the
distribution of the historical vehicle data (within 95% control limits) and there was also no statistically
significant concentration related increase in any of the three exposure groups when evaluated with a trend test.

Vehicle control cultures induced the expected range of frequencies of cells with micronuclei and were
considered valid and acceptable. The clastogenic and aneugenic positive controls induced distinct and
statistically significant increases in the frequency of micronucleated cells in all experiments, demonstrating the
functionality of the metabolic activation system and the validity of the assay.

Table B.6.8.1.1.7.10-1: AMPA - Summary of genotoxicity data obtained in the micronucleus test in human
lymphocytes in vitro (Sl 2021)

| Compound | Concentration|  No.of | Genotoxicity | Cytotoxicity
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[Mg/mL] binucleated % Binucleated cells .
cells scored containing Mean CBPI '[\éﬁfn cytostasis
micronuclei®
Without metabolic activation; 4-hours treatment
Solvent
Water 0 | 4000 0.25 1.85 0
HCD# mean *
sD 0.40+0.16
0,
Range (95% 0.08-0.72
control limits)
Test item
2775 2000 0.10 1.84 1
555.0 2000 0.15 1.87 0%
1110.0 2000 0.15 1.84 2
Positive control
MMC 0.2 | 2000 8.45™" 1.66 23
HCD” mean +
sD 3.71+1.25
0,
Range (95% 1.21-6.21
control limits)
With metabolic activation; 4-hours treatment
Solvent
Water 0 | 4000 0.08 1.95 0
HCD” mean +
sD 0.39+0.21
0,
Range (5% 0-0.81
control limits)
Test item
2775 2000 0.05 1.98 0%
555.0 2000 0.10 1.89 6
1110.0 2000 0.20 1.92 4
Positive control
CP 6.0 | 2000 2.75™ 1.43 55
HCD# mean +
sD 2.18+0.61
0,
Range (95% 0.96-3.40
control limits)
Without metabolic activation; 24-hours treatment
Solvent
Water 0 | 4000 0.13 2.04 0
HCD# mean +
sD 0.35+0.17
0,
Range (95% 0.01-0.69
control limits)
Test item
2775 2000 0.05 1.98 6
555.0 2000 0.15 2.15 0*
1110.0 2000 0.10 2.04 0*
Positive control
DC 0.075 | 2000 2.50™" 1.49 53
HCD* mean *
sD 431+175
0,
Range (95% 0.81-7.81

control limits)

#: Treatment and sampling time point not specified
HCD: Historical control data (January 2019-April 2020; n = 40 for all the HCD)
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No. of Genotoxicity Cytotoxicity
. , AT
Compound Co?ce?rfqriilon binucleated /o B:;r(])l:]i;antiid cells Mean CBPI Mean cytostasis
Ho cells scored . g_a [96]
micronuclei

MMC: Mitomycin C; DC: Demecolcine; CP: Cyclophosphamide

: statistically significantly increased, ¥ test, p < 0.001
*: Cytostasis was defined 0 when the relative CBPI value is equal to or higher than the solvent control
2: The percentage of micronucleated cells determined in a sample of 2000 binucleate cells (4000 for vehicle)

I111. CONCLUSION

Under the conditions of the test, AMPA did not induce any statistically significant increases in the frequency of
binucleate cells with micronuclei in either the absence or presence of a metabolising system. The test item was
therefore considered to be non-clastogenic and non-aneugenic to human lymphocytes in vitro.

Assessment and conclusion by applicant:
Negative for induction of micronuclei in human lymphocytes in vitro, in the presence and absence of metabolic
activation.

The study was conducted compliant with GLP and according to OECD guideline 487 (2016). There were no
deviations. The study is therefore considered valid and acceptable.

Assessment and conclusion by RMS:

It is agreed with the applicant’s conclusion. AMPA (batch: 107785, purity: 99.2%) was negative for the
induction of micronuclei (induction of chromosome breaks and/or gain or loss) in human peripheral
lymphocytes with and without metabolic activation under the conditions of this in vitro micronucleus assay.

B.6.8.1.1.8. Genotoxicity — in vivo

Study 1

1. Information on the study

Data point CA 5.8.1/026

Report author

Report year 1993

Report title Mutagenicity test: Micronucleus test with AMPA, batch 286-JRJ-73-4
Report No 13268

Document No 146-GLY

gl‘j&‘i/e"”es followed N\ 5ep 474 (1983), US EPA 40 CFR part 700 (F) § 798.5395 (1987)

Deviations from current| According to the current guideline OECD 474 (2016), at least 4000
test guideline (OECD 474, | polychromatic erythrocytes per animal should be evaluated for the presence of
2016) micronuclei. However, in the present study only 1000 polychromatic erythrocytes
were evaluated. The percentage of polychromatic erythrocytes among total
erythrocytes was determined for 200 erythrocytes instead of 500 erythrocytes.
Only a single dose was tested. Although bone marrow toxicity was observed, no
lower dose levels were additionally tested. In addition, no 24-hour control
animals were included (first sampling time point). No data on proficiency and/or
historical control data were provided and acceptance and evaluation criteria were
not specified in the study report.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid (Category 2a)
Conclusion AGG: The study is considered acceptable but with restrictions
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| (reliable with restrictions) due to the lack of historical control data.

2. Full summary

Executive summary

AMPA, metabolite of glyphosate , was tested for its clastogenic potential in NMRI mice in a micronucleus test.
Based on the results of an initial toxicity study in which no signs of toxicity became evident, the micronucleus
test was performed at a dose level of 5000 mg/kg bw in three groups of animals.

The test item was dissolved in 0.9 % NaCl with 1 % carboxymethyl cellulose and administered as a single dose
to groups of 5 mice/sex at a constant dosage volume of 20 mL/kg bw. Similar constituted groups of 5 mice/sex
received the positive (cyclophosphamide, 30 mg/kg bw) or vehicle control (0.9 % NaCl with 1 % carboxymethyl
cellulose).

Bone marrow sampling of the test item treated groups was performed 24, 48 and 72 hours after treatment.
Positive and vehicle control animals were sacrificed 24 and 48 hours after dosing, respectively. Smears were
prepared from the femoral bone marrow of each animal and 1000 immature erythrocytes (PCE) per animal
were scored for the presence of micronuclei. The percentage of PCEs in 200 erythrocytes was calculated. In
addition, the number of micronucleated normochromatic erythrocytes (NCEs) was determined.

Oral administration of 5000 mg/kg bw AMPA was associated with a clear depression of erythropoiesis, as the
ratio of PCE to NCE was significantly decreased when compared to solvent control animals.

Upon treatment with AMPA there was no statistically significant increase in the frequency of micronucleated
PCEs at any sampling time point when compared to those of control animals. The incidence of micronucleated
PCEs in the solvent and positive control groups were in accordance with the laboratory’s historical control data,
confirming the sensitivity of the test and demonstrating the capability of the test animals to respond to mutagenic
substances.

Based on the experimental findings of this study, AMPA, metabolite of glyphosate is negative for cytogenetic
effects in bone marrow in mice in vivo.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material:

Identification:
Description:
Lot/Batch #:
Purity:

Stability of test compound:
Solvent (vehicle) used:

2. Control materials
Solvent (vehicle) control:

Positive control:

3. Test animals:
Species:

Strain:

Sex:

Source:

Age at study initiation:
Weight at dosing:

Acclimation period:

AMPA, metabolite of glyphosate
White powder

286-JRJ-73-4

99.2 %

The stability of the test item at storage conditions (at room
temperature in the dark) was guaranteed for at least 3 years. The
stability of the test item in solvent was not specified.

1 % carboxymethyl cellulose (CMC) in 0.9 % NaCl

1 % carboxymethyl cellulose (CMC) in 0.9 % NaCl
Cyclophosphamide, 30 mg/kg bw

Mouse

Bom:NMRI

Male and female
|
8 weeks

25-37¢g

5 days
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Diet/Food: Altromin 1314 (Chr. Petersen Ltd., Ringsted, Denmark), ad libitum

Water: Tap water acidified with hydrochloric acid to pH 2.5, ad libitum
In groups of 5/sex in Macrolon type 111 cages measuring 420 x 260 x

Housing: 150 mm with pinewood softwood sawdust bedding.
4, Environmental conditions:
Temperature: 21+3°C
Humidity: 55 + 15 %
Air changes: Approximately 10/hour
Photoperiod: 12-hour light and dark cycle
5. Test concentrations and treatment groups:
a) Preliminary toxicity study
Dose levels: 5000 mg/kg bw
Concentrations: 250 mg/mL
Dose volume: 20 mL/kg bw
Number of animals: 3/sex
Route of administration: Oral gavage

b) Main micronucleus test

Dose levels: 5000 mg/kg bw
Concentrations: 250 mg/mL

Dose volume: 20 mL/kg bw

Number of animals: 5/sex/group (3 groups in total)
Route of administration: Oral gavage

B. STUDY DESIGN AND METHODS

3. Dates of experimental work: 26 Oct - 12 Nov 1992
Finalisation date: 18 Feb 1993

4. Animal assignment and treatment:
Preliminary toxicity study:
AMPA, metabolite of glyphosate was expected to be of low toxicity. To determine the maximum tolerated dose,
a single dose of 5000 mg/kg bw was administered by oral gavage to 3 mice/sex. Each one male and one female
mouse were sacrificed 24, 48 and 72 hours after dosing and bone marrow smears were prepared. For each
animal, the percentage of polychromatic erythrocytes among the total of erythrocytes was determined for 200
erythrocytes.
Based on the results of the preliminary toxicity study, 5000 mg/kg bw was selected as dose level for the main
micronucleus test.

Main micronucleus test:

Three groups of 5 mice/sex/group received a single dose of 5000 mg/kg bw by oral gavage at a constant dosage
volume of 20 mL/kg bw. Similar constituted groups of 5 mice/sex received the vehicle (0.9 % NaCl with 1 %
carboxymethyl cellulose) or the positive control (30 mg/kg bw cyclophosphamide, administered via
intraperitoneal injection).

At 24, 48 and 72 hours after treatment, each one group of animals was sacrificed by cervical dislocation and
bone marrow smears were prepared. Positive control animals were sacrificed 24 hours after treatment, whereas
the vehicle control group was sacrificed 48 hours after dosing.

5. Slide preparation:
Immediately after sacrifice, the right femoral bone was dissected, the proximal end of the femur was cut and
marrow cells were flushed out with foetal calf serum. After whirl-mixing, the bone marrow cells were
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centrifuged and smears were prepared. The specimens were fixed in methanol and stained with May-
Grinwald/Giemsa.

6. Slide evaluation:
Slides were randomly coded and examined by microscopical analysis. About 1000 polychromatic
erythrocytes (PCE) per animal were scored for the presence of micronuclei. The percentage of PCEs in 200
erythrocytes was calculated. In addition, the number of micronucleated normochromatic erythrocytes
(NCEs) was determined during the counting of 1000 PCEs.

7. Statistics:
The number of micronucleated PCEs in the test group were compared to the number found in the vehicle group.
Statistical analysis was performed using the one-way analysis of variance performed on the values transformed
to normal scores according to Blom’s method?®.

8. Acceptance criteria:
Acceptance criteria were not specified in the study report.

9. Evaluation criteria:
Evaluation criteria were not specified in the study report.

1. RESULTS AND DISCUSSION

E. ANALYTICAL DETERMINATIONS
Analytical determinations of the test substance in vehicle were not performed.

F. PRELIMINARY TOXICITY STUDY
Clinical signs of systemic toxicity were not described in the study report. Between 32 — 46 % of PCE were found
in the animals, indicating that erythropoiesis was not or only slightly affected.
Based on the results of the preliminary toxicity study, 5000 mg/kg bw was selected as dose level for the main
micronucleus test.

G. MAIN MICRONUCLEUS TEST
Systemic toxicity:
Mortality:

No mortality occurred.

Clinical signs of toxicity:
Clinical signs of toxicity have not been described in the study report.

Evaluation of bone marrow slides:

The percentage of polychromatic erythrocytes (PCEs) in AMPA-treated animals was statistically significantly
lower than in control animals, indicating a clear depression of erythropoiesis and demonstrating that bone
marrow toxicity was evident.

In addition, there was no statistically significant increase in the frequency of micronucleated PCEs (mPCEs) of
test item-treated animals at any sampling time point when compared to those of control animals. Although there
was a slight trend towards an increase in mPCE in test item-treated males with later sampling time points, the
values remained within those of control animals, were not significant and standard deviations were comparably
low. The incidence of micronuclei in the solvent and positive control groups were in accordance with the
laboratory’s historical control data, confirming the sensitivity of the test and demonstrating the capability of the
test animals to respond to mutagenic substances.

Table B.6.8.1.1.8.1-1: Summary of genotoxicity data for AMPA obtained in the micronucleus test in mice

, 1993
Treatment Dose Sampling Males Females

3 Blom, 1958: Statistical Estimates and Transformed Beta Variables, New York: John Wiley and Sons, Inc.
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(mg/kg bw) time mean %" mean %"

mPCE +SD¥ | PCE+SD/ | mPCE +SD¥ | PCE+SD/

/1000 PCE 200 /1000 PCE 200

erythrocytes erythrocytes
CMC 20 mL/kg bw 48 h 0.80 £ 0.45 36.40+£2.61 |0.20+0.45 34.40 £ 2.97
Test item 5000 24 h 0.20 £ 0.45 28.20£5.63 |0.20+0.45 25.20£1.79
Test item 5000 48 h 0.60 £ 0.55 28.80+£4.92 ]0.20+0.45 28.40+£3.21
Test item 5000 72h 0.80 £ 0.45 26.60 £5.03 |0.40x0.55 24.20£1.64
CPA 30 24 h 12.40£2.07 [35.00+£255 [13.08+3.03 [33.40+4.16

mPCE: micronucleated polychromatic erythrocytes
CMC: carboxymethyl cellulose, solvent control; CPA: cyclophosphamide, positive control
#: all values were re-calculated based on raw data of individual animals provided in the study report.

I1l. CONCLUSIONS
Based on the experimental findings, AMPA, metabolite of glyphosate did not induce micronuclei in the bone
marrow of mice in vivo.

3. Assessment and conclusion

Assessment and conclusion by applicant:

In the present study, AMPA was negative for clastogenic effects in the bone marrow of male and female NMRI
mice in vivo.

The study was conducted under GLP and in accordance with OECD guideline 474 (1983). There were a
number of deviations when compared to the current OECD guideline 474 (2016). Only 1000 polychromatic
erythrocytes (PCE) were investigated per animal. However, the number of micronucleated PCE did not exceed
those of control animals, standard deviations were comparably low and the values were statistically not
significant when compared to control conditions. Thus, the test result was considered to be clearly negative. In
addition, the percentage of polychromatic erythrocytes among total erythrocytes was determined for 200
erythrocytes instead of 500 erythrocytes and control animals were not included for the first sampling time
point. These and further deviations were considered to be of minor degree and to not compromise the validity
of the study. Therefore, the study is considered valid and acceptable.

Assessment and conclusion by RMS:

It is agreed with the applicants conclusion that, in this test, AMPA was negative for clastogenic effects in the
bone marrow of male and female NMRI mice in vivo. Bone marrow exposure of the test compound was
demonstrated.

In contrast to the applicant, the RMS considers this study as acceptable but with restrictions (reliable with
restrictions) due to the lack of historical control data.

The study was accepted in the previous evaluation (RAR, 2015).

Study 2

1. Information on the study

Data point CA 5.8.1/027

Report author I

Report year 1993

Report title Mouse Micronucleus Study of AMPA

Report No 13243

Document No 90170 /g -90-404

S(S&(i/elmes followed in The study was performed similarly to OECD 474 (2016)

Deviations from current | According to the current guideline OECD 474 (2016), at least 4000
test guideline (OECD 474, | polychromatic erythrocytes per animal should be evaluated for the presence of
2016) micronuclei. However, in the present study only 1000 polychromatic erythrocytes
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were evaluated. The study was however in line with the OECD test guideline
which was valid at the time of conduct of the study.

The animals were dosed via intraperitoneal injection, which is not representative
for a human route of exposure and therefore not a recommended route for
administration according to the OECD guideline. A justification for the route of
administration was not given. However, the route of exposure does not invalidate
the outcome of the study and therefore this is not considered to impact the
reliability of the study.

Although there was no concurrent proof for bone marrow exposure, signs of
systemic toxicity were observed and it can be assumed that bone marrow
exposure was achieved by the intraperitoneal injection.

Historical control data for positive control animals were not included. HCD was
available for the negative controls.

Acceptance criteria were not specified and evaluation criteria mentioned were
inconsistent with those recommended by the guideline.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid (Category 2a)

Conclusion AGG: Although the study showed some deviations to the current
OECD test guideline it is in accordance with the test guideline that was valid at
the time of conduct of the study and therefore considered acceptable.

2. Full summary

Executive summary

AMPA, metabolite of glyphosate, was tested for its clastogenic potential in CD-1 mice in a micronucleus test. In
two initially performed toxicity studies, in which clinical signs of toxicity and mortality were observed at > 606
mg/kg bw, a LDso of 1357.7 mg/kg bw was determined. 1000 mg/kg bw (representing approx. 74 % of the LDsg)
was selected as top dose level for the main micronucleus study.

The test item was dissolved in corn oil and administered as a single intraperitoneal injection to groups of 5
mice/sex at dose levels of 100, 500 and 1000 mg/kg bw. Similarly constituted groups of 5 mice/sex received the
solvent or the positive control (cyclophosphamide, 40 mg/kg bw).

Bone marrow sampling of the test item and solvent control treated groups was performed 24, 48 and 72 hours
after treatment. Positive control animals were sacrificed 24 hours after dosing. Smears were prepared from the
femoral bone marrow of each animal and 1000 polychromatic erythrocytes (PCE) per animal were scored for
the presence of micronuclei. In addition, the percentage of PCEs among a total of 1000 erythrocytes was
determined.

Intraperitoneal injection of AMPA induced signs of systemic toxicity, evident as listlessness, in 6/15 males
and 1/15 females at 500 mg/kg bw and in 13/15 males and 3/15 females at 1000 mg/kg bw. The symptoms were
observed until study termination. In addition, body weight development was statistically significantly impaired
in mid and high dose males of the 48-hour sampling time point and in mid dose group females of the 24-hour
and 72-hour sampling time point. The findings were attributed to treatment and considered toxicologically
relevant.

Although bone marrow exposure can be assumed, due to the observations on systemic toxicity, there was no
bone marrow toxicity in terms of a decreased PCE/total erythrocyte ratio observed in any AMPA treated group
and for any sampling time point.

A statistically significant increase in the frequency of micronucleated PCEs when compared to solvent controls
was observed for females at 100 mg/kg bw at the 72 hour sampling time point. The values were within the range
of the laboratories historical control data and showed no dose-response relationship, therefore the finding was
not attributed to treatment. There was no statistically significant increase in the mean number of micronucleated
PCEs observed for any other male or female dose group at any other sampling time point.

The incidence of micronucleated PCEs in the solvent controls remained within the range of historical control
data, whereas those of the positive controls showed a marked increase of statistical significance. The results
obtained for the solvent and positive controls thus confirmed the sensitivity of the test and demonstrated the
capability of the test animals to respond to mutagenic substances.

Based on the experimental findings, AMPA, metabolite of glyphosate is negative for cytogenetic effects in bone
marrow in mice in vivo.
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I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Identification:
Description:

Lot/Batch #:
Purity:

Stability of test compound:
Solvent (vehicle) used:

2. Control materials
Solvent (vehicle) control:
Positive control:

3. Test animals:
Species:

Strain:

Sex:

Source:

Age at study initiation:
Weight at dosing:
Acclimation period:

Aminomethylphosphonic acid (AMPA, metabolite of glyphosate)
AMPA

White solid

HET-9001-1463T (Test sample T900031)

94.38 %

The stability of the test item at storage conditions (at room
temperature in the dark) was guaranteed until the expiry date Jan
1993. The stability of the test item in solvent was not specified.

Corn oil

Corn oil

Cyclophosphamide monohydrate, 40 mg/kg bw in Hank’s balanced
salt solution (HBSS)

Mouse

CD-1

Male and female
|
7 — 10 weeks

27.9 — 38.7 (males) and 21.5 — 33.2 (females)

Minimum 7 days
Purina Certified Laboratory Rodent Chow® No. 5002 (Purina Mills

Diet/Food: Inc., St. Louis, Missouri), ad libitum

Water: Tap water from the public water supply, ad libitum

Housing: Individually in stainless steel cages with stainless steel mesh bottoms.
4. Environmental conditions:

Temperature: 64 - 79 °F (18 — 26 °C)

Humidity: 40 -70 %

Air changes: Not specified

Photoperiod: 12-hour light and dark cycle
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5. Test concentrations and treatment groups:
c) First preliminary toxicity study
Dose levels: 1000 and 5000 mg/kg bw
Concentrations: Not specified
Dose volume: 10 mL/kg bw
Number of animals: 2/sex/dose level
Route of administration: Intraperitoneal injection

d) Second preliminary toxicity study

Dose levels: 303, 606, 1250, and 2500 mg/kg bw
Concentrations; Not specified

Dose volume: 10 mL/kg bw

Number of animals: 3/sex/dose level

Route of administration: Intraperitoneal injection

e) Main micronucleus test

Dose levels: 100, 500 and 1000 mg/kg bw
Not specified Not specified

Dose volume: 10 mL/kg bw

Number of animals: 5/sex/group

Route of administration: Intraperitoneal injection

B. STUDY DESIGN AND METHODS

1.  Dates of experimental work: 20 Aug — 24 Oct 1990
Finalisation date: 08 Dec 1993

2. Animal assignment and treatment:
Preliminary toxicity studies:
An initial range-finding experiment was conducted using 2 mice/sex/dose level. A single dose of 1000 or 5000
mg/kg bw was administered via intraperitoneal injection at a constant dosage volume of 10 mL/kg bw.
Afterwards, the animals were observed for mortality and clinical signs of toxicity during a 4-days observation
period.
Based on the results of the first preliminary toxicity study, a second toxicity study was performed prior to the
main micronucleus assay in order to estimate the maximum tolerated dose (MTD). In the second preliminary
study, groups of 3 mice/sex were injected with test item concentrations in the range of 303 - 2500 mg/kg bw.
After dosing, the animals were also observed for clinical signs of toxicity and mortality. Each 1/3 males and 1/3
females of the 303 and 606 mg/kg bw dose group and 1/3 females of the 1250 mg/kg bw dose group were
sacrificed 24 hours after dosing for erythrocyte evaluation (data not provided in study report). The remaining
animals were observed for three further days.
LDso values and the maximum tolerated dose were estimated with the data obtained in both preliminary
experiments. Based on the findings of the two initial toxicity studies, the dose levels for the main micronucleus
study were selected.

Main micronucleus test:

Groups of 5 mice/sex received a single AMPA dose of 100, 500 or 1000 mg/kg bw via intraperitoneal injection.
The test item was administered at a constant dosage volume of 10 mL/kg bw. Similarly constituted groups of 5
mice/sex received the vehicle (corn oil) or the positive control (40 mg/kg bw cyclophosphamide).

Each one group of test item-treated or vehicle control animals was sacrificed by cervical dislocation 24, 48 and
72 h after treatment, followed by preparation of bone marrow smears. Positive control animals were sacrificed
24 hours after treatment.

3. Slide preparation:
After sacrifice, the femora of the animals were removed, cut and marrow cells were flushed out with fetal bovine
serum. The cells were centrifuged and smears were prepared. For each animal two slides were prepared. The
slides were allowed to air-dry over night and stained with Wright-Giemsa Stain Pak by using a Hema-Tek 1l
slide staining machine.
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4. Slide evaluation:
Slides were randomly coded prior to analysis. For each animal, a total of 1000erythrocytes was evaluated for the
amount of polychromatic (PCE) among total erythrocytes and 1000 PCEs were scored for the presence of
micronuclei. PCEs containing more than one micronucleus were scored as single micronucleated PCE (mPCE).
In a few cases significant discordance in mPCE frequency were initially observed between two slide scorers (e.g.
a difference of 4 or more mPCE). In these cases slides were rescored to determine if the discordance was
reproducible and the rescored values were used for reporting and analysis. Scoring data were used to calculate,
for each animal, the ratio of PCEs to total erythrocytes (PCEs plus NCEs) per 1000 erythrocytes and the number
of mPCEs per 1000 PCEs.

5. Statistics:
LDso estimates were calculated using the Probit method on toxicity range-finding data. The individual test
animal was used as the individual unit for analysis of micronucleated polychromatic erythrocyte (PCE)
frequency, PCE/total erythrocyte ratio and body weight change. Micronucleated PCE frequencies per animal
were transformed as the square root prior to analysis (Snedecor and Cochran* (1967) and MacGregor® et al.
(1987)). PCE/total erythrocyte ratios were not transformed. A Dunnett’s test (one sided) was used for
comparison of treatment group and positive control values with solvent control values.

6. Acceptance criteria:
Acceptance criteria were not specified in the study report.

7. Evaluation criteria:
Evaluation criteria were not specified in the study report. A test item was considered to induce a statistically
significant, treatment-related response in micronuclei formation if the following criteria were met:
e  There was a dose- and time-dependent effect, which was consistent with a treatment-induced response.
e The degree of the response was in relation to both concurrent and historical negative and positive control
data.

Il. RESULTS AND DISCUSSION

A ANALYTICAL DETERMINATIONS
Analytical determinations were not performed in the present study.

B. PRELIMINARY TOXICITY STUDY
In the first preliminary toxicity study, mortality was observed in 2/2 males and 1/2 females at 1000 mg/kg bw 3
and 4 days following treatment and in 2/2 males and 2/2 females at 5000 mg/kg bw within the first two days
after dosing. During the 4-day observation period until death, all animals showed ante-mortem signs of systemic
toxicity which included listlessness and unresponsiveness.
In the second preliminary toxicity study, mortality was noted in 1/2 males and 0/2 females at 606 mg/kg bw on
study Day 4, in 2/3 males and 0/2 females at 1250 mg/kg bw on study Days 2 and 3 and in 2/3 males and 1/3
females at 2500 mg/kg bw on study Day 2, respectively. Clinical signs of toxicity, evident as listlessness or
unresponsiveness were noted in 2/2 males at 606 mg/kg bw on study Days 3 and 4, in 2/3 males and 3/3 females
at 1250 mg/kg bw throughout the whole observation period and in 3/3 males and 2/3 females at 2500 mg/kg bw
throughout the whole observation period.
The LDso for male and female mice combined was calculated to be 1357.7 mg/kg bw. Based on the results of the
two preliminary toxicity studies, 1000 mg/kg bw (representing approx. 74 % of the LDso value) was selected as
maximum tolerated dose level for the main micronucleus test.
The RMS notes that the observed mortalities for the treated males seem consistent over the two preliminary
studies. In contrast, mortalities of the treated females seem inconsistent. In the first preliminary experiment, a
death was observed for one female at 1000 mg/kg bw, whereas no deaths occurred in the second experiment at
1250 mg/kg bw. Results might suggest a possible sex difference in toxicity, however, considering that the
difference in lowest dose levels with lethality between males and females (606 mg/kg bw and 1000 mg/kg bw,
respectively) was not large, 1000 mg/kg bw was selected as highest dose level in both sexes for the main
experiment.

4 Snedecor, G.W. and Cochran, W. G. (1967) Statistical Methods, 6th edition, 223-226 and 325-327, lowa State Press, Ames, lowa.
5 MacGregor, J.T., Heddle, J.A., Hite, M., Margolin, B. H., Ramel, C., Salaake, M.F., Tice, R.R. and Wild, D. (1987). Guidelines for the
conduct of micronucleus assays in mammalian bone marrow erythrocytes. Mutation Research 189 103-112.
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C. MAIN MICRONUCLEUS TEST
Systemic toxicity:
Mortality:

No mortality occurred.

Clinical signs of toxicity:

Listlessness was observed in 6/15 males and 1/15 females at 500 mg/kg bw and in 13/15 males and 3/15 females
at 1000 mg/kg bw. The symptoms were present until study termination up to 72 hours after dosing. No clinical
signs of toxicity were observed at the 100 mg/kg bw dose group or in solvent control animals.

Body weight development:

Statistically significant decreases in mean body weight change were observed for the mid (500 mg/kg bw) and
high dose (1000 mg/kg bw) test group in males sacrificed 48 hours after dosing and for the mid dose group in
females sacrificed 24 and 72 hours after dosing. The impaired body weight development in males of the 48-hour
sampling time point exhibited a dose-response pattern. Thus, the observations were attributed to treatment and
considered toxicologically relevant.

Table B.6.8.1.1.8.2-1: Body weight development after treatment with AMPA, observed in the
micronucleus test in mice (G 1°993)

Mean BW change [g]
. mean + SD
Dose Sampling
Treatment (mg/kg bw) time
Males Females
24 h -0.8+0.5 -0.6+0.5
Corn oil 10 mL/kg bw 48 h -0.8+0.6 -09+04
72h -05+14 -0.2+0.8
24 h -05+13 -14+1.0
100 48 h -1.5+04 -0.8+0.6
72h -0.3+1.6 -0.6+0.8
24 h -1.9+£0.7 -1.6 + 0.5*
Test item 500 48 h -22+1.2*% -11+1.2
72h -21+19 -2.0 £ 0.8**
24 h -1.4+0.16 -1.4+0.8
1000 48 h -3.2+ 1.0** -16+1.2
72h -1.0+£0.9 -0.4+0.7
CPA 40 24 h -1.2+0.3 -05+04

CPA: cyclophosphamide, positive control
BW: body weight
* p<0.05and ** p <0.01 by one-sided Dunnett's test

Evaluation of bone marrow slides:

There was no statistically significant decrease in the mean polychromatic erythrocytes (PCE)/total erythrocytes
ratio for any of the AMPA treated or control groups at any sampling time point, indicating that no bone marrow
toxicity was evident. However, as clinical signs of toxicity were observed in AMPA-treated animals of the 500
and 1000 mg/kg bw groups, it can be assumed that bone marrow was exposed.

A statistically significant increase in the frequency of micronucleated PCEs when compared to solvent controls
was noted for females at the low dose level (100 mg/kg bw) at the 72 hour sampling time point. The values were
within the range of the laboratories historical control data and showed no dose-response relationship, therefore
the finding was not considered to reflect a treatment-related effect. There was no statistically significant increase
in the mean number of micronucleated PCEs observed for any other male or female dose group at any other
sampling time point.

The incidence of micronuleated PCEs in the solvent controls remained within the range of historical control data.
The positive control (cyclophosphamide) yielded expected positive responses in micronucleated PCE frequency,
indicating the adequacy of the experimental conditions. It is noted that historical control data of the positive
control are not included in the study report.
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Table B.6.8.1.1.8.2-2: Summary of genotoxicity data for AMPA obtained in the micronucleus test in mice

(O 1993)

Males Females
; PCE/total PCE/total
Treatment (Dn?aikg bw) St?nr:eplmg mPCE = SD ery_throcyte mPCE %= SD ery_throcyte
/1000 PCE ratio /1000 PCE ratio
mean + SD mean + SD
24 h 02+04 0.40 £ 0.05 1.0+1.4 0.40£0.10
10 mL/kg bw 48 h 06+13 0.48 £ 0.05 04+£0.9 0.50 £+ 0.07
Corn il 72h 02+04 0.56 + 0.02 0.0+£0.0 0.52 £ 0.04
HCD mean? 0.954 +1.303 1.421 £ 2.676
24 -72 h
range 0.00 - 2.40 0.00 - 7.40
24 h 02+04 0.42 +0.07 0.8+0.8 0.48 +0.06
100 48 h 0.0£0.0 0.44 £ 0.07 02104 0.42 £0.08
72h 0.0£0.0 0.51+0.02 16+£1.1* 0.63 +0.09
24 h 0.1£0.3 0.43+£0.05 20+£29 0.38+0.12
Test item 500 48 h 06+09 0.54 £ 0.09 02+04 0.49+£0.02
72h 0.0£0.0 0.50 + 0.07 0.8+0.8 0.62 +0.04
24 h 08+1.3 0.42 +0.09 0.8+0.8 0.41+0.06
1000 48 h 02+04 0.46 £ 0.07 0.0+£0.0 0.45+0.08
72h 0.0£0.0 0.51+0.03 0.4+0.9 0.58 £ 0.06
CPA 40 24 h 18.3 £ 10.9** | 0.43 £ 0.06 12.0+£12.3* |0.48+0.05

mPCE: micronucleated polychromatic erythrocytes

CPA: cyclophosphamide, positive control

HCD: historical control data on mean mPCE/1000 PCEs (24 - 72 h sampling combined data), generated in the testing
laboratory (time frame not specified)

*p <0.05 and ** p <0.01 by one-sided Dunnett's test. Square root transformed data used for statistical analysis of mPCE

! Males: combined HCD based on 65 animals (24 h, 13 studies), 70 animals (48 h, 13 studies), and 45 animals (72 h, 9
studies). Females: combined HCD based on 50 animals (24 h, 10 studies), 50 animals (48 h, 10 studies), and 50 animals (72
h, 9 studies).

Note RMS: The applicant is kindly asked to provide more detailed information on the historical negative
control data, for instance when data were generated.

I1l. CONCLUSIONS
Based on the experimental findings, AMPA, metabolite of glyphosate did not induce micronuclei in the bone
marrow of mice in vivo.

3. Assessment and conclusion

Assessment and conclusion by applicant:

The study was conducted in compliance with GLP and similar to OECD guideline 474 (2016), although some
deviations became evident. The number of polychromatic erythrocytes (PCE) evaluated was less than the 2000
PCE which are recommended by the current guideline. Based on the evaluation of 1000 PCE/animal, the test
item was considered negative for clastogenic effects in the bone marrow of male and female CD-1 mice in vivo.
Although there was a statistically significant increase in the frequency of micronucleated polychromatic
erythrocytes (PCE) in females at the low dose level (100 mg/kg bw) at the 72 hour sampling time point, the
values were within the range of the laboratories historical control data and showed no dose-response
relationship. Thus, the finding was not considered to reflect a treatment-related effect. It can be assumed that
the negative test result obtained in the study would be the same if more cells were evaluated.

With regard to the positive controls, male animals showed a distinct increase in mPCEs of statistical
significance. In 2/5 positive control females no induction of micronuclei in PCEs was observed, while a marked
increase in mMPCEs was observed for the remaining 3/5 positive control females. This finding was not
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mentioned or further discussed in the study report. However, a statistically significant increase in mPCE was
still observed when combining the data of all 5 animals. Therefore, the results obtained were considered to
confirm the sensitivity of the test and to demonstrate the capability of the test animals to respond to mutagenic
substances.

Although bone marrow toxicity, indicated by a decreased PCE to normochromatic erythrocyte (NCE) ratio, was
not observed, clinical signs of toxicity indicated systemic availability of the test substance. In addition, the test
item was administered by intraperitoneal injection, therefore it can be assumed that bone marrow exposure was
achieved.

Further deviations were of minor degree and considered to not compromise the validity of the study. The study
is therefore considered valid and acceptable.

Assessment and conclusion by RMS:
It is agreed that under the test conditions AMPA was not genotoxic. This is in line with the previous assessment
(RAR, 2015).
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B.6.8.1.1.9. Developmental toxicity
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Study 1

Data point CA 5.8.1/028

Report author ]

Report year 1992

Report title AMPA: Teratogenicity study in rats
Report No 7891

Document No 124-GLY

Guidelines followed in study

US EPA Pesticide Assessment Guidelines Subdivision F, 83-3

Deviations from current test
guideline (OECD 414, 2018)

Duration of treatment was shorter than required (GD6-16). The following
endpoints were not assessed: weight and histopathological changes of the
thyroid glands, foetal anogenital distance (AGD), indication of incomplete
testicular descent/cryptorchidism in male foetuses; blood samples from
dams to assess thyroid hormons (T4, T3 and TSH) were not collected.

Previous evaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability:

Conclusion GRG: Valid, Category 2a

Conclusion AGG: The study is considered to be acceptable. Some
deviations were noted from the current OECD test guideline. However, the
study was in accordance with the OECD test guideline valid at the time of
conduct of the study.

2. Full summary

Executive summary

This developmental study in rats
females per treatment group, the
Sprague Dawley rats were randomi

was performed in two successive replicates, the first containing 10 mated
second a further 15 females per group. For each replicate, mated female
sed into four treatment groups. The animals were dosed by gavage once daily

over Days 6-16 inclusive of gestation, where Day 0 was the day of detection of mating. Dose levels of test
material were as follows: 0, 100, 350 and 1000 mg/kg bw/day. The animals were monitored during gestation for
clinical signs of toxicity and for body weight and food consumption performance. They were sacrificed on Day
20 of gestation and the conceptuses were evaluated. The live foetuses were subsequently examined for
developmental abnormalities and variants of the viscera and skeleton, including the state of skeletal ossification.

There was no evidence of toxicity in either the dam or embryo-fetal development at any of the dose levels

applied.

A. MATERIALS
1. Test material:
Description:
Lot/Batch number:
Purity:
CASH#:
Stability of test compound:
2. Vehicle:
3. Testanimals:
Species
Strain
Age/weight on arrival
Source
Housing

Acclimatisation period

I. MATERIALS AND METHODS

AMPA

white powder

286-JRJ-73-4

99.2 %

1066-51-9

Stable until 09-Jun-1995

0.5 % carboxymethylcellulose (CMC) in distilled water

Rat
Sprague-Dawley CD
Approximately 9 weeks / approx. 250 g

|
Individually after mating, in polypropylene cages (42 x 27 x 20 cm), with

a stainless steel grid bottom, top and food hopper
3-5 days
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Diet Rat and Mouse Breeder Diet No. 3 (Expanded) SQC (Special Diets
Services (SOS) Limited), ad libitum

Water Mains water, ad libitum

Environmental conditions Temperature: 20 £ 2°C

Humidity: 50 £ 15 %
Air changes: 15 - 20 changes / hour
Photoperiod: 12 hours light / 12 hours dark

B. STUDY DESIGN AND METHODS
Dates of Experimental work: between 27 February 1992 and 3 September 1992
In-life dates: Not reported (QA audits conducted between March 1992 and July 1992)

Mating procedure: Mating was on the basis of two females to each male, female siblings not being paired with
the same male. For each female, cohabitation with a male was continuous until mating was detected. A vaginal
lavage was examined each morning and the day of detection of sperm in the lavage, or of a copulatory plug in
situ, was considered as Day 0 of gestation. A record was kept of the male which inseminated each female.

Animal assignment: On detection of mating, the females were re-housed in an individual cage and allocated to
a treatment group using a computer-generated series of randomly sequenced numbers representing the treatment
groups.

Dose selection rationale: Dose levels were agreed with the Sponsor after evaluation of existing toxicity data.
These data indicated that the material in rats has a low toxic potential, with a lowest effect level (LEL) of 1200
mg AMPA/kg bw/day by dietary administration and an oral LDso of approximately 8000 mg AMPA/kg bw. It
was considered appropriate to proceed with the teratogenicity study using the conventional 'limit' dose of 1000
mg AMPA/kg bw/day as the highest dose level.

Dose preparation and analysis: The test item was formulated as a part-solution, part-suspension, the vehicle
being a 0.5 % solution of carboxymethylcellulose (CMC) in distilled water. Fresh formulations were prepared
daily, each concentration being prepared separately. The requisite quantity of test item was weighed into a
labelled container. The necessary volume of vehicle was added, and mixing was by means of a Silverson
laboratory mixer/emulsifier. The undissolved material was maintained in suspension during dosing procedures
by means of a magnetic stirrer.

Samples of dosing formulations were analysed at the | | nder the provisions
of i Project No. 353917 (Method Establishment, homogeneity, accuracy and stability) and under Project No.
490421 (concentration accuracy and homogeneity of actual dosing formulations).

For each study replicate, triplicate samples of 1 mL were taken from each concentration on the first day of
treatment, then again near the end of the treatment period.

Dosage administration: The mated females were dosed once daily, at approximately the same time each day,
over Days 6-16 inclusive of gestation, where Day 0 was the day of detection of mating.

Doses were administered orally, by gavage, at a volume of 10 mL/kg bw, using a steel dosing cannula. The
volume of formulation administered to each female was determined each day by the weight of that animal as
measured at the time of administration.

Clinical observations: All animals were checked for viability at the beginning of each day and again as late as
possible on each day. All animals were examined for reaction to treatment on each day. The nature, onset,
duration and intensity of any signs were recorded, based on a routine examination conducted 1-1.5 h after
dosing, with any necessary follow-up examinations.

Bodyweight: Individual body weights were recorded on Days 0, 6, 9, 13, 17 and 20 of gestation.

Food consumption: The weight of the food consumed by each mated female was recorded daily throughout,
commencing on Day 4 of gestation (weighed quantity first offered on Day 3 of gestation).
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Terminal investigations: On Day 20 of gestation, the animals were killed by carbon dioxide asphyxiation. The
contents of the thoracic and abdominal cavities were examined macroscopically for abnormalities. Any abnormal
tissue was sampled and preserved in neutral buffered 10 % formalin, to facilitate any necessary histological
analysis. The reproductive tract was removed and weighed intact, then opened and the contents were examined.
The number of corpora lutea in each ovary and the number and position of all implantation sites in the uterus
were recorded. Each implant was classified as being live, a foetal death (death judged to have occurred after ca.
Day 16 of gestation), a late embryonic death (death judged to have occurred in the period ca. Day 12- Day 16) or
an early embryonic death (death judged to have occurred prior to ca. Day 12).

Foetal observations: Each live foetus was individually identified within the litter and its weight was recorded.
The foetuses were examined for externally visible abnormalities prior to fixation. Approximately one half of the
foetuses from each uterus were fixed in methylated ethyl alcohol, and the remaining half in Bouin's fluid. Those
foetuses fixed in alcohol were subsequently examined by open dissection for visceral abnormalities. The
eviscerated carcasses were then cleared in potassium hydroxide and glycerol, and the skeletons were stained with
Alizarin Red S. Skeletal structures in these foetuses were examined for abnormalities and variants, including
state of ossification.

Those foetuses fixed in Bouin's fluid were examined for soft tissue abnormalities and variants by means of a
freehand razor blade sectioning technique derived from that of Wilson.

The sex of each foetus was determined during the dissection procedures.

Statistical analyses: It was considered unnecessary to conduct any formal statistical tests on the data from this
study. Interpretation was able to be based on examination of the individual and group mean values.

Il. RESULTS AND DISCUSSION

A: ANALYSIS OF DOSE FORMULATIONS
Dose formulation analysis data show that the formulations used in the study were prepared to an acceptable level
of accuracy, were homogeneous, and were stable for at least 24 hours.

B: CLINICAL OBSERVATIONS

One female at 1000 mg/kg bw/day was difficult to dose on Day 13 of gestation; salivation was noted at dosing
but had ceased by 1 h post-dosing. For a second high dose animal a hard mass was noted associated with the left
scapula. Post-mortem examination identified the mass as a 5 x 4 mm cartilaginous/bony outgrowth from left
scapula, apparently non-neoplastic. These findings were considered incidental and not associated with treatment.
In addition to these, there were sporadic findings common to this strain of animals (e.g. patches of alopecia, skin
scabbing), there having been no relationship to treatment in their incidence.

C. BODY WEIGHT
There was no effect of treatment with AMPA on maternal body weights.

Table B.6.8.1.1.9.1-25: AMPA.: Teratogenicity study in rats (Uiiiill- 1992): Summary of maternal body
weight and body weight gain.

Dose level of AMPA (mg/kg bw/day)
Body weight (g = S.D.) 0 (control) 100 350 1000

Day post coitum
6 303+25 303 + 19 (100%) 300 + 27 (99%) 306 + 23 (101%)
13 347 +£27 347 £ 24 (100%) 344 £ 27 (99%) 348 + 26 (100%)
17 387+31 387 + 28 (100%) 384 + 30 (99%) 391 + 31 (101%)
20 439 + 37 438 + 34 (100%) 439 + 35 (100%) 447 + 33 (102%)
Body  weight gain | 83.6 +11.3 835 + 122 |83.8+85(100%) |850 + 153
(9xSD) (100%) (102%)
Day 6-17 post coitum

S.D. = Standard deviation

D. FOOD CONSUMPTION
There was no effect of treatment with AMPA on maternal food consumption.
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Table B.6.8.1.1.9.1-2: AMPA: Teratogenicity study in rats (il 1992): Summary of maternal food

consumption (g/animal/day)
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Dose level of AMPA (mg/kg bw/day)
Food consumption 0 (control) 100 350 1000
Day post coitum
6 31 30 (97%) 30 (97%) 29 (94%)
13 34 33 (97%) 34 (100%) 35 (103%)
17 38 36 (95%) 38 (100%) 39 (103%)
19 30 32 (107%) 34 (113%) 32 (107%)
Total consumption Days | 413 406 (98%) 415 (100%) 424 (103%)
6-17 post coitum

E. NECROPSY
Gross pathology: Not reported.

Maternal performance:

There was no effect of treatment on any of the examined parameters of pregnancy performance. In particular,

there were no notable inter-group differences in the incidence of intra-uterine death, or in mean foetal weight.

Table B.6.8.1.1.9.1-3: AMPA: Teratogenicity study in rats (Nl 1992): Intergroup comparison of

maternal performance

Observation Dose level of AMPA (mg/kg bw/day)
0 (control) 100 350 1000

No. of animals mated 25 25 25 25
No. of animals pregnant 25 25 24 24
No. of premature decedents 0 0 0 0
Pregnancy frequency ( %) 100 100 96 96
Mean No. of corpora lutea + SD 18.2+2.0 175+£19 173+1.7 179417
Mean No. of implantations + SD 178+1.7 17.0+2.0 169+1.9 175+18
Pre-implantation loss ( %) 2 3 3 2
Mean live implantations ( %) + SD 16.6 2.0 15.3%35 155+28 16.8+1.9
Mean dead implantations ( %)+ SD 12+14 1.7+238 14+14 0.8+0.8
Mean early embryonic deaths + SD 1.1+x14 16+£26 1.1+£13 0.6+0.8
Mean late embryonic deaths + SD 0.2+04 0.1+04 0.3+0.7 0.1+0.3
Mean foetal deaths 0 0 0 0.04+0.2
Live foetal sex ration (m:f) 1:0.92 1:1.01 1:1.11 1:0.92
Mean total uterus weight (g) + SD 985+ 115 89.7 +19.2 93.0 £14.5 99.0+11.1
Mean litter mean foetal weight (g) + SD 3.76 £0.19 3.73+0.21 3.78+0.26 | 3.68+0.18

SD = Standard deviation

F. FOETUSES

There was-no effect of AMPA on the number, growth or survival of the foetuses in utero.

Major and minor abnormalities of various kinds occurred sporadically in all treatment groups. None of
the incidences exceeded the levels expected from this strain of animals in this laboratory, and no effect
of treatment was noted.

Equally, the various parameters of skeletal ossification state were considered not to indicate an effect

of treatment. None of the inter-group differences, taking parameters individually or collectively, were
considered of sufficient magnitude to be of biological significance.
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Table B.6.8.1.1.9.1-4: AMPA: Teratogenicity study in rats (- 1992): Group incidence of

major foetal abnormalities
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Observation Dose level of AMPA (mg/kg bw/day)
0 (control) | 100 350 | 1000
Incidence of foetuses (litters)

Total no. of foetuses examined 414 383 372 402
Total no. of litters examined 25 25 24 24
Cleft palate, oedema; limb, digit and lung | O 6 (1) 0 0
abnormalities + diaphragmatic hernia
Right-sided aortic arch 0 0 0 1(1)
Abnormalities of atlas and occipital bones 0 1(1) 0 0
Interventricular septal defect 0 0 1(D) 0
Partial situs inversus, interventricular septal | O 0 0 1(2)
defect
Forelimbs extended downwards £ carpal | 5 (1) 6 (2) 0 0
flexure, shortened and thickended ribs,
shortened body oedema
Oedema, fused digits, misshapen genital | O 0 0 1(2)
papilla
Hydronephrosis 2(2) 0 1(1) 1(1)

I1l. CONCLUSIONS

Treatment with AMPA at dose levels of up to 1000 mg/kg bw/day produced no evidence of toxicity in either the
dam or the outcome of pregnancy.

3. Assessment and conclusion

Assessment and conclusion by applicant:

This study is considered acceptable although some endpoints that are requested in the OECD 414 TG from
2018 are not included in this study. Treatment with AMPA at dose levels of up to 1000 mg/kg bw/day produced
no evidence of toxicity in either the dam or embryo-fetal development. The dose level of 1000 mg AMPA/kg
bw/day was considered the no observed effect level (NOAEL) in this study for both maternal and
developmental effects.

Assessment and conclusion by RMS:

Agreed with the conclusion by the applicant. No signs of prenatal developmental or maternal toxicity were
reported up to 1000 mg/kg bwi/day. Although there are minor limitations to the study, it is considered
acceptable as the study was conducted in accordance with the OECD test guideline valid at the time of conduct
of the study. This conclusion is in line with the RAR (2015).
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Study 2

Data point CA 5.8.1/029

Report author ]

Report year 1991

Report title A dose range-finding developmental toxicity study of AMPA in rats

Report No 50146

Document No n.a.

Guidelines followed in study Not applicable for this dose range-finding study

gDuein';tiE:S from current  test Not applicable for this dose range-finding study

Previous evaluation Accepted in RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Supportive, Category 3a
Conclusion AGG: The study is considered to be acceptable but with
restrictions (reliable with restrictions) and acceptable as preliminary study
only.

2. Full summary

The potential maternal toxicity and developmental toxicity of AMPA were evaluated in rats. AMPA in corn oil
was administered to five groups of eight mated Sprague Dawley Crl:CD*BR rats once daily from gestation Days
6 through 15. Dosage levels were 125, 250, 500, 750 and 1000 mg/kg bw/day administered in a constant volume
of 10 mL/kg bw. A concurrent control group, composed of eight mated females, received the vehicle, corn oil,
on a comparable regimen at 10 mL/kg bw. The route of administration was oral by gastric intubation. Clinical
observations and body weights were recorded. All animals were sacrificed on gestation Day 20 for a scheduled
Caesarean section. The uteri and ovaries were examined and the numbers of foetuses, early and late resorptions,
total implantations and corpora lutea were recorded. Mean gravid uterine weights and net body weight changes
were calculated for each group. The kidneys, spleen and liver of each female were weighed. The foetuses were
weighed, sexed, examined for external malformations and developmental variations and discarded.

All animals in the study survived to the scheduled necropsy. No compound related clinical findings were
observed at any dose level. There were no adverse effects at any dose level on mean body weights, body weight
gains, gravid uterine weights, net body weight changes and organ weights. Treatment with AMPA had no
apparent adverse effect on intrauterine growth and survival, and there were no external malformations or
developmental variations observed in this study.

Based on the results of this study, dose levels of 150, 400 and 1000 mg/kg bw/day were considered suitable for
the subsequent definitive developmental toxicity study of AMPA in rats.

I. MATERIALS AND METHODS

A. MATERIALS

1.  Test material: AMPA
Description: white solid
Lot/Batch number: HET-9001-1463T
Purity: 94.38 %
Stability of test compound: Stable until Jan 1993

2. Vehicle: Corn oil

3. Testanimals:
Species Rat
Strain Sprague-Dawley CD
Age on arrival Approximately 10 weeks
Body weight at initiation of 265 -278 g (group mean values)
dosing
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Source

Housing Individually, in wire-mesh cages suspended above card board (except for
mating when animals were housed pairwise)

Acclimatisation period 4 weeks

Diet Purina® Certified Rodent Chow #5002, ad libitum

Water Drinking water, ad libitum

Environmental conditions Temperature: 70 - 73 °F (corresponding to 21 - 23 °C)

Humidity: 59 + 86 %
Air changes: approximately 10 changes / hour
Photoperiod: 12 hours light / 12 hours dark

B. STUDY DESIGN AND METHODS
In-life dates: 19 Jun 1990 — 14 Jul 1990

Mating procedure: At the end of the acclimatization period, animals judged to be in good health and meeting
acceptable body weight requirements (a minimum of 220 grams) were placed in a suspended wire-mesh cage
with a resident male from the same strain and source for breeding. Resident males were untreated, sexually
mature rats utilized exclusively for breeding. A breeding record containing the male and female identification
numbers and the dates of cohabitation was prepared. The females were approximately 14 weeks old when paired
for breeding.

Positive evidence of mating was confirmed by the presence of a copulatory plug in the vagina or the presence of
sperm in a vaginal smear. Each mating pair was examined daily. The day on which evidence of mating was
identified was termed day 0 of gestation and the animals were separated.

Animal assignment: The mated females were consecutively assigned in a block design to groups containing
eight rats each by the following randomization procedure. The first mated female and the appropriate gestation
Day 0 designation were entered on the form and the female was assigned to group 1, the second mated female
was assigned to group 2, and the third to group 3, etc. This process was continued daily until eight females were
placed into each group. Body weight values ranged from 217 g to 285 g on Day 0 of gestation.

Dose preparation and analysis: An appropriate amount of the test item (AMPA) was weighed for each group
into tared weigh boats and transferred to a mortar. The test material was triturated with corn oil, and ground with
a pestle until a slurry was obtained. The slurry was transferred to a graduated cylinder via a series of vehicle
rinses. A sufficient amount of vehicle was added to attain a volume of 250 mL. The cylinder was inverted
several times to ensure adequate mixing and the contents were transferred to a properly labelled storage
container. The cylinder was rinsed with an additional 100 mL of vehicle which was also added to the storage
container. The preparations were then mixed for approximately 5 minutes on a Polytron PT6000 homogenizer to
reduce particle size and to ensure proper mixing. The dosing preparations were visually inspected for
homogeneity prior to dispensation for the first day of dose administration.

Preparations for all dose groups were made once at study start, and were stored at room temperature. The
preparations were stirred using a magnetic stir plate and bar each day prior to dispensing and during the dosing
procedure.

Analysis of dose formulation was not performed in this dose range-finding study.

Dose administration: The dose formulations were administered orally by gavage, via a 16-gauge stainless steel
gavage cannula, once daily for 10 consecutive days initiating on gestation Day 6 and continuing up to and
including Day 15 of gestation. A dosage volume of 10 mL/kg bw was used for all dose levels. The control
animals received corn oil on a comparable regimen of 10 mL/kg bw. Individual dosages were based on the most
recent body weights.

Clinical observations: All animals were observed twice daily for moribundity and mortality. Detailed clinical
observations were recorded individually from Days 0 through 20 of gestation (prior to compound administration
during the dosing period). Animals were observed for signs of toxicity approximately one hour after treatment
throughout the dosing period; all significant findings were recorded.

Bodyweight and gravid uterine weight: Maternal body weights were recorded individually on gestation Days

0, 6,9, 12, 16, 18 and 20. A group mean body weight was calculated for each of these days. Mean body weight
changes were calculated for each corresponding interval and for days 6-16, 16-20 and 0-20.
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Gravid uterine weight, net body weight (the Day 20 body weight minus the weight of the uterus and contents)
and net body weight change (the Day 0-20 body weight change minus the weight of the uterus and contents)
were presented for each gravid female at the scheduled Caesarean section.

Food consumption: Food consumption was not recorded in this study.

Terminal investigations: All maternal animals were sacrificed by carbon dioxide inhalation on gestation Day
20. The thoracic, abdominal and pelvic cavities were opened by a ventral midline incision and the contents
examined. In all instances, the post mortem findings were correlated with the ante mortem comments and any
abnormalities were recorded. The uterus and ovaries were excised. The number of corpora lutea on each ovary
was recorded. The trimmed uterus was weighed, opened and the number and location of all foetuses, early and
late resorptions and the total number of implantation sites were recorded. Uteri with no macroscopic evidence of
nidation were opened and subsequently placed in 10 % ammonium sulphide solution for detection of early
implantation loss as described by Salewski.

The liver, kidneys and spleen from each dam were excised, trimmed and weighed and all findings recorded. The
carcasses of the dams, including all organs, were then discarded.

Foetal observations: A detailed external examination of each foetus was conducted to include, but was not
limited to, the eyes, palate, and external orifices. Findings were recorded as either developmental variations or
malformations. The weight and sex of each foetus were recorded and the foetuses were discarded.

Statistical analyses: All analyses were conducted using two-tailed tests for a minimum significance level of 5 %
comparing each treated group to the vehicle control group. Each mean was presented with the standard deviation
(S.D.) and the number of animals (N) used to calculate the mean. The following statistical tests were performed:
Chi-square test with Yates’ correction factor (foetal sex ratios); Fisher’s Exact test (malformations and
variations); Mann-Whitney U test (early and late resorptions, dead foetuses, post-implantation losses); One-way
ANOVA with Dunnett’s test (corpora lutea, total implantations, viable foetuses, foetal body weights, maternal
body weights and weight changes, maternal net body weight changes and gravid uterine weights, selected organ
weights).

Il. RESULTS AND DISCUSSION

A ANALYSIS OF DOSE FORMULATIONS
Dose formulation analysis was not performed in this dose range-finding study

B. CLINICAL OBSERVATIONS

All animals survived to the scheduled sacrifice on gestation Day 20. There were no apparent test item-related
clinical effects observed in any of the AMPA treated groups. Faeces, which appeared grey in colour, were
observed infrequently during the daily examinations at dose levels of 250 mg/kg bw/day and above. The
predominant findings at the 1-hour post-dosing period included red staining around the nose, noted in one or two
animals in each of the treated groups, and a low incidence of salivation at dose levels of 250 mg/kg bw/day and
above. However, no dose-relationship was apparent and the limited incidence of these findings was not
considered to be a conclusive indication of a treatment effect.

Other clinical findings (hair loss, soft stool, yellow anogenital, urogenital and proximal tail staining, rales, red
staining or material around the vaginal area, nose and mouth, and decreased defaecation and urination) occurred
similarly in the control and treated groups or were generally single occurrences.

C. BODY WEIGHT

No adverse effects on mean body weights or mean body weight gains were apparent in any dose group
throughout the study. Mean gravid uterine weights and net body weight changes in the treated groups were also
apparently unaffected by test item administration. No statistically significant differences were observed between
the control group values and those of the AMPA-treated groups.

Table B.6.8.1.1.9.2-26: AMPA: DRF teratogenicity study in rats (Jyll. 1991a): Summary of maternal
body weight, body weight gain and gravid uterine weight.

Dose level of AMPA (mg/kg bw/day)
0 (control) | 125 | 250 | 500 | 750 | 1000
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No. of females 8 8 8 8 8 7

Body weights (g + SD)

Day post coitum

0 240 + 16.1 | 246 £ 11.9 | 253 + 13.3 | 240 + 95| 243 + 20.8 | 243 = 11.6
(100%) (103%) (105%) (100%) (101%) (101%)

6 266 + 16.7 | 269 + 13.1 | 278 + 14.1 | 265 + 13.0 | 270 + 20.6 | 269 * 14.4
(100%) (101%) (105%) (100%) (102%) (101%)

12 277 + 17.1 | 287 £ 139 | 293 + 138 | 279 + 13.1 | 281 + 17.8 | 282 + 13.1
(100%) (104%) (106%) (101%) (101%) (102%)

16 302 £ 235|314 £ 17.8 | 316 + 16.6 | 300 + 13.7 | 309 + 23.8 | 308 = 16.5
(100%) (104%) (105%) (99%) (102%) (102%)

20 365 + 27.1 | 377 £ 21.2 | 379 + 18.9 | 359 + 32.1 | 374 £ 26.3 | 369 + 215
(100%) (103%) (104%) (98%) (102%) (101%)

Body  weight gain |36 + 89|46 + 11138 + 87|35 + 11139 + 72|39 + 47

(9 + SD) | (100%) (128%) (106%) (97%) (108%) (108%)

Day 6-16 post coitum

Gravid uterine weight 739+122 | 789+171 | 771 + 87 | 698+29.1| 772 + 82| 780 £ 3.7

(g £SD) (100%) (107%) (104%) (94%) (104%) (106%)

SD = Standard deviation

D. FOOD CONSUMPTION
Food consumption was not recorded in this study.

E. NECROPSY

Gross pathology: At scheduled sacrifice on gestation Day 20, macroscopic necropsy findings were observed as
follows. One female at 500 mg/kg bw/day had a pitted kidney while one control group female had a dilated renal
pelvis containing white precipitate. The only other remarkable internal finding was an accessory spleen in one
female at 250 mg/kg bw/day. These findings were considered not due to treatment.

Organ weights: Mean liver, kidney and spleen weights in the treated groups were similar to the control group,
indicating no apparent adverse effect from AMPA administration.

Caesarean section data: The mean numbers and percentages of post-implantation losses and viable foetuses in
the 125, 250, 500, 750 and 1000 mg/kg bw/day groups were similar to the control group. Mean foetal body
weights in the treated groups were also comparable to the control group. No remarkable differences were
observed between the control and treated groups in foetal sex ratios or the mean numbers of corpora lutea and
implantation sites. It was noted that a single female at 1000 mg/kg bw/day was non-gravid; this was considered

not due to treatment.

Table B.6.8.1.1.9.2-27: AMPA: DRF teratogenicity study in rats (. 1991a): Intergroup comparison of
maternal performance and Caesarean section data

Observation Dose level of AMPA (mg/kg bw/day)
0 125 250 500 750 1000
(control)

No. of animals mated 8 8 8 8 8 8

No. of premature decedents 0 0 0 0 0 0

No. of animals pregnant 8 8 8 8 8 7

Pregnancy frequency ( %) 100 100 100 100 100 87.5

Mean No. of corpora lutea + SD 16.8 +(16.1 +|17.3 +(16.3 +|16.9 + 16.3+2.29
3.11 2.23 3.06 3.33 2.64

Mean No. of implantations + SD 14.9 +| 14.6 +| 155 +1(14.3 +|15.1 + (15.0+1.29
2.03 3.02 1.93 5.12 1.55

Mean post-implantation loss + SD | 0.9 + 0.83]| 0.4 + 0.52| 1.1 £ 0.99|0.9 + 0.83 (0.9 £ 0.99 |04 + 0.79

(%) (6.1%) (3.2%) (7.1%) (16.4%)  |(5.0%) (2.6%)
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Mean viable foetuses + SD (%) 14.0 +| 14.3 +| 14.4 +(15.3 +|14.3 + (14.6 + 0.98
2.27 3.28 1.69 1.50 1.83 (97.4%)
(93.9%) (96.8%) (92.9%) | (83.6%) [(94.2%)

Mean dead foetuses £ SD (%) 0.0 £ 0.00{ 0.0 £ 0.00| 0.0 £ 0.00|0.0 + 0.00 |{0.0 £ 0.00 |0.0 = 0.00
(0%) (0%) (0%) (0%) (0%) (0%)

Mean foetal weight (g) £ SD 35 +£015/37+021|135+£021({34 +0.24|35 £ 0.18 [3.6 = 0.25

(100%) | (106%) | (100%) | (97%) (100%)  |(103%)

Total No. of male:female foetuses 51:61 57:57 57:58 60:47 59:55 52:50

SD = Standard deviation

F. FOETUSES
There was-no effect of AMPA on the number, growth or survival of the foetuses in utero.

The number of foetuses (litters) available for evaluation numbered 112(8), 114(8), 115(8), 107(7), 114(8) and
102(7) in the control, 125, 250, 500, 750 and 1000 mg/kg bw/day groups, respectively. No external
malformations or developmental variations were noted in this study.

I1l. CONCLUSIONS
The dose level of 1000 mg AMPA/kg bw/day was the no observed effect level in this study for both maternal
and developmental effects. Based on the results of this study, dose levels of 150, 400 and 1000 mg/kg bw/day

were considered suitable for the subsequent definitive developmental toxicity study of AMPA in rats.

3. Assessment and conclusion

Assessment and conclusion by applicant:

This dose range-finding study is considered acceptable. Treatment with AMPA at dose levels of up to
1000 mg/kg bw/day produced no evidence of toxicity in either the dam or on any embryo-fetal development
endpoint.

Assessment and conclusion by RMS:
Agreed with the conclusions by the applicant that the study is preliminary and should be considered as
supplemental data only. No toxicity was reported up to 1000 mg/kg bw/day.
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Study 3

Data point CA 5.8.1/030

Report author ]

Report year 1991

Report title A developmental toxicity study of AMPA in rats
Report No 50159

Document No M-645464-01-1

Guidelines followed in study US EPA Pesticide Assessment Guidelines Subdivision F, 83-3, IMAFF 59
NohSan No. 4200, OECD 414 (1981)

Deviations from current test|Duration of treatment was shorter than required (GD6-15). The following
guideline (OECD 414, 2018) endpoints were not assessed: weight and histopathological changes of the
maternal thyroid glands, foetal anogenital distance (AGD), indication of
incomplete testicular descent/cryptorchidism in male foetuses; assessment
of dams’ thyroid hormones (T4, T3 and TSH)

Previous evaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes

testing facilities

Acceptability/Reliability Conclusion GRG: Valid, Category 3a

Conclusion AGG: The study is considered to be acceptable. Although
some deviations were noted compared to the current test guideline the study
was conducted in accordance with the OECD test guideline valid at the time
of conduct of the study.

2. Full summary
Executive summary

The potential maternal toxicity and developmental toxicity of AMPA were evaluated in this study. AMPA in
corn oil was administered orally by gavage to three groups of 25 mated Charles River Crl: CD BR female rats
once daily from gestation days 6 through 15. Dose levels were 150, 400 and 1000 mg/kg bw/day administered in
a constant volume of 10 mL/kg bw. A concurrent control group, composed of 25 mated females, received the
vehicle on a comparable regimen at 10 mL/kg bw. Throughout gestation all females were observed twice daily
for appearance and behaviour. Body weights and food consumption were recorded at appropriate intervals. On
day 20 of gestation, all females were sacrificed for a scheduled Caesarean section. The liver, kidneys and spleen
of each female were weighed. The uteri and ovaries were examined and the numbers of foetuses, early and late
resorption, total implantations and corpora lutea were recorded. Mean gravid uterine weights and net body
weight changes were calculated for each group. Foetuses were weighed, sexed and examined for external,
skeletal and soft tissue malformations and developmental variations.

Maternal survival was unaffected by treatment at all dose levels. No treatment-related gross necropsy findings
were observed. Clinical findings which appeared related to test item administration occurred at 400 and 1000
mg/kg bw/day and included mucoid faeces, hair loss and soft stool. Mean body weight gains at 1000 mg/kg
bw/day were similar to the control group during the initial six days of dosing (gestation Days 6-9 and 9-12); food
consumption in this group was slightly decreased compared to the control group during the initial three days of
dosing and was slightly increased during gestation Days 9-12. During gestation Days 12-16, mean body weight
gain at 1000 mg/kg bw/day was slightly reduced and food consumption was similar to the control group during
this interval. Body weight gain and food consumption values at 150 and 400 mg/kg bw/day were comparable to
the respective control values. Mean gravid uterine weights, net body weights and net body weight gains, and
mean liver, kidney and spleen weights in the AMPA treated groups were similar to the values in the control
group. The mean foetal body weight at 1000 mg/kg bw/day group was slightly decreased. No other indication of
a developmental effect was apparent at any dose level. No foetal malformations or developmental variations
which could be related to treatment were observed at any dose level.
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In conclusion, a marginal degree of maternal toxicity and a marginal degree of developmental toxicity were
observed at 1000 mg/kg bw/day; maternal body weight gain and food consumption values were slightly less than
those in the control group for a short duration and mean foetal body weight was slightly decreased. Clinical
findings (mucoid faeces, soft stool and hair loss) were the only maternal response at 400 mg/kg/day.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material: AMPA
Description: white solid
Lot/Batch number: HET-9001-1463T
Purity: 94.38 %
Stability of test compound: Stable until Jan 1993
2. Vehicle: Corn oil
3. Testanimals:
Species Rat
Strain Sprague-Dawley CD
Age on arrival 71 days
Body weight at initiation of 265 -278 g (group mean values)
dosing
Source
Housing Individually, in wire-mesh cages suspended above card board (except for
mating when animals were housed pairwise)
Acclimatisation period 11 days
Diet Purina® Certified Rodent Chow #5002, ad libitum
Water Tap water, ad libitum
Environmental conditions Temperature: 69 — 72°F (corresponding to 21 — 22 C)

Humidity: 61 + 86 %
Air changes: approximately 10-15 changes / hour
Photoperiod: 12 hours light / 12 hours dark

B. STUDY DESIGN AND METHODS
In-life dates: 07 Aug 1990 — 31 Aug 1990

Mating procedure: At the end of the acclimatization period, animals judged to be in good health and meeting
acceptable body weight requirements (a minimum of 220 grams) were placed in a suspended wire-mesh cage
with a resident male from the same strain and source for breeding. Resident males were untreated, sexually
mature rats utilized exclusively for breeding. A breeding record containing the male and female identification
numbers and the dates of cohabitation was prepared. The females were approximately 12 weeks old when paired
for breeding.

Positive evidence of mating was confirmed by the presence of a copulatory plug in the vagina or the presence of
sperm in a vaginal smear. Each mating pair was examined daily. The day on which evidence of mating was
identified was termed Day 0 of gestation and the animals were separated.

Animal assignment: The mated females were consecutively assigned in a block design to groups containing
eight rats each by the following randomization procedure. The first mated female and the appropriate gestation
Day 0 designation were entered on the form and the female was assigned to group 1, the second mated female
was assigned to group 2, and the third to group 3, etc. This process was continued daily until eight females were
placed into each group. Body weight values ranged from 213 g to 261 g on Day 0 of gestation.
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Dose preparation and analysis: An appropriate amount of the test item (AMPA) was weighed for each group
into tared weigh boats and transferred to a mortar. The test material was triturated with corn oil, and ground with
a pestle until a slurry was obtained. The slurry was transferred to a graduated cylinder via a series of vehicle
rinses. A sufficient amount of vehicle was added to attain a volume of 800 mL. The cylinder was inverted
several times to ensure adequate mixing and the contents were transferred to a properly labelled storage
container. The cylinder was rinsed with an additional 620 mL of vehicle, which was also added to the storage
container. The preparations were then mixed for approximately 5 minutes on a Polytron PT6000 homogenizer to
reduce particle size and to ensure proper mixing. The dosing preparations were visually inspected for
homogeneity prior to dispensation for the first day of dose administration.

Preparations for all dose groups were made once at study start, and were stored at room temperature. A second
preparation for the 150 mg/kg bw/day group was made one week later, and stored at room temperature. The
preparations were stirred using a magnetic stir plate and bar each day prior to dispensing and during the dosing
procedure.

Samples of the test material preparations were analysed at the Monsanto Company. The following aliquots were
drawn on the first day of dose formulation: one sample (middle) from the control group (group 1) and two
samples (top and bottom) from the mid-dose group (group 3) preparations to verify concentration; and three
samples (top, middle, bottom) from the low dose group (group 2) and high dose group (group 4) preparations to
verify concentration and homogeneity. One week later, three aliquots (top, middle and bottom) were taken from
the low dose group preparation. In the last week of dosing, two aliquots (top and bottom) were taken from the
low dose and high dose group preparations. For all dates, samples at room temperature were sent to the sponsor
for analysis. The analytical results were reported separately (see CA 4). AMPA concentrations in corn oil dosing
solutions were found to be 105 - 120 % of the target levels.

Dose administration: The dose formulations were administered orally by gavage, via a 16-gauge stainless steel
gavage cannula, once daily for 10 consecutive days initiating on gestation Day 6 and continuing up to and
including Day 15 of gestation. A dosage volume of 10 mL/kg bw was used for all dose levels. The control
animals received corn oil on a comparable regimen of 10 mL/kg bw. Individual dosages were based on the most
recent body weights.

Clinical observations: All animals were observed twice daily for moribundity and mortality. Detailed clinical
observations were recorded individually from Days 0 through 20 of gestation (prior to compound administration
during the dosing period). Animals were observed for signs of toxicity approximately one hour after treatment
throughout the dosing period; only significant findings were recorded at the post-dosing observation period.

Bodyweight and gravid uterine weight: Maternal body weights were recorded individually on gestation Days
0, 6,9, 12, 16 and 20. A group mean body weight was calculated for each of these days. Mean body weight
changes were calculated for each corresponding interval and also for Days 6-16 and 0-20.

Gravid uterine weight, net body weight (the Day 20 body weight minus the weight of the uterus and contents)
and net body weight change (the Day 0-20 body weight change minus the weight of the uterus and contents)
were presented for each gravid female at the scheduled Caesarean section.

Food consumption: Individual food consumption was recorded on Days 0, 6, 9, 12, 16 and 20 of gestation.
Food intake was calculated as g/animal/day and g/kg bw/day for the corresponding body weight change
intervals. On the occasions when food intake could not be measured for one of the days in a given interval, food
intake was calculated using the appropriate number of days for that interval.

Terminal investigations: All maternal animals were sacrificed by carbon dioxide inhalation on gestation Day
20. The thoracic, abdominal and pelvic cavities were opened by a ventral midline incision and the contents
examined. In all instances, the post mortem findings were correlated with the ante mortem comments and any
abnormalities were recorded. The uterus and ovaries were excised. The number of corpora lutea on each ovary
was recorded. The trimmed uterus was weighed, opened and the number and location of all foetuses, early and
late resorptions and the total number of implantation sites were recorded. Uteri with no macroscopic evidence of
nidation were opened and subsequently placed in 10 % ammonium sulphide solution for detection of early
implantation loss as described by Salewski.

The liver, kidneys and spleen from each dam were excised, trimmed and weighed and all findings recorded. The
carcasses of the dams, including all organs, were then discarded.
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Foetal observations: Each foetus was individually sexed, weighed and tagged for identification. A detailed
external examination of each foetus was conducted to include, but was not limited to, the eyes, palate, and
external orifices and each finding was recorded. Crown-rump measurements were recorded for late resorptions
and the tissues were discarded. The sex of each foetus was verified by an internal examination. Each foetus was
examined viscerally by a modification of the Stuckhardt and Poppe fresh dissection technique to include the
heart and major vessels. Foetal kidneys were examined and graded for renal papillae development by a method
described by Woo and Hoar.

Heads from approximately one-half of the foetuses from each female were placed in Bouin’s fixative for
subsequent soft-tissue examination by the Wilson sectioning technique. The heads from the remaining one-half
of the foetuses were examined by a mid-coronal slice. All carcasses were eviscerated and fixed in 95 %
isopropyl alcohol. Following fixation in alcohol, each foetus was macerated in potassium hydroxide and stained
with Alizarin Red S by a method similar to that described by Dawson. The skeletal examination was conducted
utilizing low power magnification provided by a stereomicroscope. External, visceral and skeletal findings were
recorded as developmental variations or malformations. The foetal developmental findings were summarized by
1) presenting the incidence of a given finding both as a percentage of the no. of foetuses and the no. of litters
available for examination in the group and 2) by considering the litter as the basic unit for comparison and
calculating the number of affected foetuses in a litter on a proportional basis.

Statistical analyses: All analyses were conducted using two-tailed tests for a minimum significance level of 5 %
comparing each treated group to the vehicle control group. Each mean was presented with the standard deviation
(SD) and the number of animals (N) used to calculate the mean. The following statistical tests were performed:
Chi-square test with Yates’ correction factor (foetal sex ratios); Fisher’s Exact test (malformations and
variations); Mann-Whitney U test (early and late resorptions, dead foetuses, post-implantation losses); One-way
ANOVA with Dunnett’s test (corpora lutea, total implantations, viable foetuses, foetal body weights, maternal
body weights and weight changes, maternal net body weight changes and gravid uterine weights, selected organ
weights); Kruskal-Wallis test (litter proportions of intrauterine data, considering the litter rather than the foetus
as the experimental unit).

Il. RESULTS AND DISCUSSION

A:  ANALYSIS OF DOSE FORMULATIONS
The analytical results were reported separately by the Monsanto Company. AMPA concentrations in corn oil
dosing solutions were found to be 105 - 120 % of the target levels.

B: CLINICAL OBSERVATIONS

All animals survived to the scheduled sacrifice on gestation Day 20. The predominant clinical findings observed
during the study were mucoid faeces, hair loss and soft stool. Mucoid faeces occurred only in the AMPA treated
groups and with very few exceptions, occurred only during the dosing period with an occasional incidence
following the dosing period. The incidence of mucoid faeces was increased by numerical progression in the 400
and 1000 mg/kg bw/day groups; the incidence of mucoid faeces in the 150 mg/kg bw/day group was limited to
three consecutive days for a single animal.

Hair loss on various body surfaces (primarily the forelimbs, hindlimbs and lateral abdominal area) and soft stool
occurred similarly in the control group and the 150 mg/kg/day group, however, the incidence of each finding was
slightly increased and appeared treatment-related in the 400 and 1000 mg/kg bw/day groups.

In some cases, hair loss on the forelimbs was initially noted prior to the treatment period. Hair loss on the
hindlimbs and lateral abdominal area was first observed after dosing initiated. Once observed, hair loss generally
persisted throughout the treatment and post-treatment periods.

Soft stool generally occurred during the treatment period with an occasional incidence following the treatment
period. Other clinical findings observed during the study were infrequent in occurrence or occurred similarly in
the control group. No clinical findings were observed at the I-hour post-dosing observation period.

Table B.6.8.1.1.9.3-28: AMPA: Teratogenicity study in rats (. 1991b): Summary of selected clinical
findings.

Dose level of AMPA (mg/kg bw/day)
0 (control) 150 400 1000
No. of females 25 25 25 25
Surviving until scheduled Caesarean section | 25 25 25 25
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Clinical finding
(no. of animals affected)
Hair loss
Right forelimb 1 2 6 6
Left forelimb 1 3 6 6
Right abdominal area 0 0 3 6
Left abdominal area 1 0 1 6
Right inguinal area 0 0 0 1
Left inguinal area 0 0 0 1
Left lateral abdomal area 0 0 0 1
Right hindlimb 0 0 1 5
Left hindlimb 1 1 0 6
Ventral thoracic area 0 0 0 1
Excreta
Soft stool 15 19 22 23
Mucoid faeces 0 1 7 18

C. BODY WEIGHT

Mean body weight gains at 1000 mg/kg bw/day were similar to the control group during the initial six days of
the dosing period (gestation Days 6-9 and 9-12). During gestation Days 12-16, mean body weight gain at 1000
mg/kg bw/day was slightly reduced (statistically significant at p<0.01) compared to the control group. Mean
body weight gains at 1000 mg/kg bw/day were similar to the control group when evaluated over the entire
treatment period (gestation Days 6-16) and the post-treatment period (gestation Days 16-20). Mean absolute
body weight values at 1000 mg/kg bw/day were comparable to the control group throughout the study. No
adverse effects on mean body weights and mean body weight gains were observed at 150 and 400 mg/kg bw/day
during the study.

Mean gravid uterine weights, net body weight gains and net body weights in the AMPA treated groups were
similar to the control group.

219




Glyphosate

Volume 3 - B.6.7 - B.6.10 (AS)

Table 6.8.1.1.9.3-29: AMPA: Teratogenicity study in rats (Jyll 1991b): Summary of gravid female
body weight, body weight gain and gravid uterine weight.

Dose level of AMPA (mg/kg bw/day)
0 (control) 150 400 1000
No. of females 24 24 24 24
Body weights (g £ SD)
Day post coitum
0 232 + 115|233 + 111|234 <+ 100|234 <+ 107
(100%) (100%) (101%) (101%)
6 267 + 122|266 + 136|270 + 112|268 + 134
(100%) (100%) (101%) (100%)
12 281 + 143|285 + 145|289 + 122 |28 + 152
(100%) (101%) (103%) (101%)
16 315 + 161|315 + 163|321 + 160|310 =+ 154
(100%) (100%) (102%) (98%)
20 379 + 199|379 + 211|381 + 231(369 + 264
(100%) (100%) (101%) (97%)
Body weight gain
(g +SD)
Days post coitum
6-9 2+5.2(100%) |5+5.0(250%) | 4+6.5(200%) |4 +7.0(200%)
9-12 13 + 6.6 | 14 + 40| 15 + 49 13 + 6.5
(100%) (108%) (115%) (100%)
12-16 33 * 71(130+£7.3(091%) |32+£7.4(97%) |26** £ 11.0
(100%) (79%)
6-16 48 * 8.1 |49 * 66|51 + 11.0(43 £ 100
(100%) (102%) (106%) (90%)
Gravid uterine weight 785 + 753|777 +9.12 (769 + 1436|757 £ 7.11
(g £SD) (100%) (99%) (98%) (96%)

SD = Standard deviation
** gignificantly different from control p<0.01 (Dunnett’s test, two-tailed)

D. FOOD CONSUMPTION

Food consumption (evaluated as g/animal/day and g/kg bw/day) at 1000 mg/kg bw/day was slightly decreased
compared to the control group during the initial three days of dosing (gestation Days 6-9); this was statistically
significant (p<0.05) when evaluated as g/kg bw/day. During gestation Days 9-12, food intake (g/animal/day and
o/kg bwi/day) at 1000 mg/kg bw/day was slightly increased (p<0.05) when compared to the control group. Food
consumption at 1000 mg/kg bw/day was similar to the control group for the remainder of the treatment period
(gestation Days 12-16), the entire treatment interval (gestation Days 6-16), and the post-treatment period
(gestation Days 16-20).

Food consumption, evaluated as g/animal/day and g/kg bw/day, was apparently unaffected by treatment at dose
levels of 150 and 400 mg/kg bw/day. The only statistically significant differences were in the 400 mg/kg bw/day
group; food consumption values were slightly increased (g/animal/day and g/kg bw/day) during gestation Days
12-16, 6-16, and 0-20 (p<0.05).

Table B.6.8.1.1.9.3-30: AMPA: Teratogenicity study in rats (- 1991b): Summary of gravid female
consumption.

Dose level of AMPA (mg/kg bw/day)
0 (control) 150 400 1000
No. of females 24 24 24 24
Mean food consumption (g/kg
bw/day + SD) Days post coitum
0-6 82 + 6.5 | 83 + 6.5 | 85 + 6.3 | 82 + 7.5
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(100%) (101%) (104%) (100%)

6-9 52+ 85|54 + 73|52 + 122 |44* <+ 100
(100%) (104%) (100%) (85%)

9-12 56 + 71|56 + 74|60 £ 67|62 + 131
(100%) (100%) (107%) (111%)

12-16 61 + 6.0|60+55(98%) |66* + 7.6 | 60+8.5(98%)
(100%) (108%)

16-20 80 + 468 + 46|81 + 58|81 + 103
(100%) (100%) (101%) (101%)

6-16 56 + 52|57 + 50|60 + 60|56 @+ 6.3
(100%) (102%) (107%) (100%)

0-20 68 + 39(68 + 44|71* + 44|68 + 44
(100%) (100%) (104%) (100%)

SD = Standard deviation

* significantly different from control p<0.05 (Dunnett’s test, two-tailed)

E. NECROPSY

Gross pathology: At scheduled sacrifice on gestation day 20, no treatment-related gross necropsy findings were
observed. Dilated renal pelvis were observed in 2, 3 and 1 animal(s) in the control, 150 and 1000 mg/kg bw/day
groups, respectively. A single animal in the control group had a white area on the spleen. There were no other

macroscopic findings.

Organ weights: Mean liver, kidney and spleen weights in the treated groups were similar to the control group,
indicating no apparent adverse effect from AMPA administration.

Caesarean section data:

No adverse effects were observed at any dose level on post-implantation loss, the numbers of viable foetuses, or
foetal sex ratios. All values in the 150, 400 and 1000 mg/kg bw/day groups were comparable to the control
group when evaluated on a group mean or proportional ( %) litter basis. The mean numbers of corpora lutea and
implantation sites in the AMPA treated groups were similar to the corresponding control group values.

Table 6.8.1.1.9.3-31: AMPA: Teratogenicity study in rats (. 1991 b): Intergroup comparison of
maternal performance and Caesarean section data

Observation

Dose level of AMPA (mg/kg bw/day)

0 (control) 150 400 1000

No. of animals mated 25 25 25 25

No. of premature decedents 0 0 0 0

No. of animals pregnant 24 24 24 24

Pregnancy frequency ( %) 96 96 96 96

Mean No. of corpora lutea + SD 16.1+1.45 170+ 251 16.4+1.61 16.5+2.00

Mean No. of implantations + SD 15.0+1.33 15.3+£1.29 15.0£2.40 15.1+1.15

Mean post-implantation loss + SD | 0.7+1.05(44%)| 08 + 08306 + 088|06 + 0383

(%) (5.3%) (3.9%) (3.8%)

Mean viable foetuses £ SD (%) 144 + 166|145 + 164|144 + 255|145 + 128
(95.6%) (94.7%) (96.1%) (96.2%)

Mean dead foetuses + SD 0.0£0.00 (0%) | 0.0+0.00(0%) | 0.0+0.00(0%) |0.0+0.00(0%)

Mean foetal weight (g) + SD 35 + 02535 + 018/34+£019(97%) (3.3* + 031
(100%) (100%) (94%)

Total No. of male:female foetuses 162:183 182:165 179:167 180:169

SD = Standard deviation

* significantly different from control p<0.05 (Dunnett’s test, two-tailed)

F. FOETUSES
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Mean foetal body weight at 1000 mg/kg bw/day was slightly and statistically significantly (p<0.05) decreased
(3.3 g) when compared to the control group (3.5 g). This reduction was mainly attributable to two litters with
mean foetal body weights of 2.4 g and 2.8 g, respectively. Mean foetal body weight at 1000 mg/kg bw/day was
similar to the minimum value in the laboratory historical control data (3.3 g). A mean foetal body weight of 3.3 ¢
has been observed in five of 85 (6 %) of the studies in the laboratory historical control data. At 150 and 400
mg/kg bw/day, mean foetal body weights were either identical to or were similar to the control group (3.5 g and
3.4 g, respectively). A mean foetal body weight of 3.4 g has been observed in 20 of 85 studies (24 %) in the
laboratory historical control data set.

There was-no effect of AMPA on the number or survival of foetuses.

The numbers of foetuses (litters) available for morphological evaluation were 345 (24), 347 (24), 346 (24) and
349 (24) in the control, 150, 400 and 1000 mg/kg bw/day groups, respectively. The number of foetuses (litters)
with malformations were 2 (2), 4 (4), 0 (0) and 2 (2) in these same dose groups, respectively.

External examination: External malformations were observed in the control, 150 and 1000 mg/kg bw/day
groups. One foetus in the control group had microphthalmia (unilateral). At 150 mg/kg bw/day, one dam had
dizygotic conceptuses. It was observed that the umbilical structures of the resorbed foetus were reduced and
conjoined with the umbilical cord of the surviving foetus, and the resorbed foetus was enclosed in a sac. At the
subsequent visceral and skeletal examinations, it was noted that this viable conceptus had a soft tissue
malformation and variation (an interrupted aortic arch and a distended ureter, respectively) and a skeletal
malformation (a vertebral anomaly without an associated rib anomaly). Detailed descriptions of these soft tissue
and skeletal anomalies are presented in the table below. At 1000 mg/kg bw/day, two anomalies were observed:
one foetus had localized oedema in the neck and thoracic regions, and another foetus had sternoschisis. No
external developmental variations were observed at any dose level

Visceral examination: Soft tissue malformations were observed only in the control and the 150 mg/kg bw/day
group. One foetus in the control group had hydrocephaly. At 150 mg/kg bw/day, one foetus had situs inversus. A
viable dizygotic conceptus at 150 mg/kg/day had a soft tissue malformation and variation (an interrupted aortic
arch and distended ureter, respectively) which were already described in the context of the external examination.
Soft tissue variations were also observed in single foetuses in the control and the 400 mg/kg bw/day group. In
the control group, one foetus had distended ureters. At 400 mg/kg bw/day, one foetus had a haemorrhagic ring
around the iris. No other soft tissue malformations or variations were observed.

Skeletal examination: The only skeletal malformations were observed at 150 mg/kg bw/day group. A viable
dizygotic conceptus had a skeletal anomaly (a vertebral anomaly without an associated rib anomaly, which was
described in the context of the external examination. A single foetus had hemispherical enlargement of rib no. 3.
Another foetus had a bent radius (bilateral) and a vertebral anomaly with an associated rib anomaly (left thoracic
arch no. 11 and half of the centrum were absent; thoracic centrum no. 10 was malpositioned; and left rib nos. 10
and 11 were fused proximally). Several skeletal variations were observed in the control and treated groups. The
most notable variants were sternebra(e) nos. 5 and/or 6 unossified, 14th rudimentary ribs, reduced ossification of
the 13th ribs, and 7th cervical ribs; these are commonly observed variants in the laboratory historical control
data. No dose-relationship was apparent in the percentage of foetuses (litters) affected in the dose groups and the
variations occurred with a similar frequency in the control group. Also, the skeletal variants were well within the
ranges observed in the laboratory historical control data. Other variants observed were infrequent occurrences or
occurred similarly in the control group.

Summary of foetal examinations: Considering both the incidence and the expression of specific anomalies, the
external, soft tissue and skeletal malformations observed in the treated groups appeared to be spontaneous in
origin (2, 4, 0 and 2 foetuses in the control, 150, 400 and 1000 mg/kg bw/day groups had malformations). Also
the skeletal variants which were observed in the study occurred with a similar frequency in the control group
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Table 6.8.1.1.9.3-32: AMPA: Teratogenicity study in rats (Jy 1991b): Group incidence of foetal

malformations

Observation Dose level of AMPA (mg/kg bw/day)

0 (control) [ 100 | 350 | 1000

Incidence of foetuses (litters)
External examination
No. of foetuses (litters) examined 345 (24) 347 (24) 346 (24) 349 (24)
Dizygotic conceptuses 0(0) 1) 0(0) 0(0)
Sternoschisis 0(0) 0(0) 0(0) 1)
Localized foetal oedema 0 (0) 0(0) 0 (0) 1(1)
Microphthalmia and/or anophthalmia 1) 0(0) 0(0) 0(0)
Visceral examination
No. of foetuses (litters) examined 345 (24) 347 (24) 346 (24) 349 (24)
Interrupted aortic arch 0(0) 1) 0(0) 0(0)
Situs inversus 0(0) 1) 0(0) 0(0)
Hydrocephaly 1) 0(0) 0(0) 0(0)
Skeletal examination
No. of foetuses (litters) examined 345 (24) 347 (24) 346 (24) 349 (24)
Bent limb bone(s) 0(0) 1(1) 0(0) 0(0)
Rib(s) - hemispherical enlargement 0(0) 1) 00 0(0)
Vertebral anomaly with or without | 0 (0) 2(2) 0 (0) 0(0)
associated rib anomaly
Combined incidence of malformations 2(2) 4 (4 0 (0) 2(2)

I1l. CONCLUSIONS

A marginal degree of maternal toxicity and a marginal degree of developmental toxicity were noted at 1000
mg/kg bw/day as clinical signs, transient reductions of maternal body weight gain and food consumption.
Similar clinical findings were the only maternal response at 400 mg/kg bw/day. With this exception, the NOAEL
(no observable adverse effect level) for maternal toxicity and developmental toxicity was considered to be 400
mg/kg bw/day.

3. Assessment and conclusion

Assessment and conclusion by applicant:

This developmental toxicity study is considered acceptable, although some endpoints that are requested in the
OECD 414 TG from 2018 are not included in this study. At 1000 mg/kg bw/day, a marginal degree of maternal
and developmental toxicity was noted in form of clinical signs, transient reductions in body weight gain, food
consumption and reduced foetal body weights. Clinical signs (alopecia and mucoid faeces) were also noted at
400 mg/kg bw/day. Accordingly, the NOAEL for maternal toxicity was considered to be 150 mg/kg bw/day,
while the NOAEL for developmental toxicity was considered to be 400 mg/kg bw/day.

Assessment and conclusion by RMS:

Agreed with the conclusions by the applicant. Although there are some limitations to the study, it is considered
acceptable. The maternal NOAEL is 150 mg/kg bw/day based on the clinical signs and the reduced body
weight gain and food consumption. The developmental NOAEL is set at 400 mg/kg bw/day based on the
significantly reduced foetal body weight. This conclusion is in line with the RAR (2015).

B.6.8.1.1.10. Literature
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A literature search was conducted which retrieved four relevant papers which are summarized in the table below.
Three of the these studies were on genetic toxicity and also included glyphosate and are therefore summarized

elsewhere in the RAR (B.6.4).

Table B.6.8.1.1.10-1: Overview on literature found relevant for evaluation of AMPA

Study type Substance Reliability and
Annex Parameters
. Study . . Dose levels relevance Result
Point investigated
Exposure comments
Test system
A Kwiatkowska ﬁgﬂg:?;sm Human | AMPA,  Purity:
M. et al, . 98 % Refer to Vol 1 Refer to Vol 1
5.8.1/031 2020 peripheral  blood 001105 mM
mononuclear cells '
Induction of DNA
double strand
breaks
- Glyphosate  and
CA %;’t?r’;ﬁg’ AMPA,  Purity:
5.8.1/048 | Suarez- analvsis of proteins not reported
Larios et al., | . Y P 04 - 50 upM | Referto Vol1l Refer to Vol 1
involved in DNA | /. .
(CA 2017 recombination (information  on
5.4/009) # S9 mix n.a.)
1.5 h exposure
In human
peripheral  blood
lymphocytes
CA Photoactivation Glyphosate  and
5 8.1/049 Micronucleus AMPA,  Purity:
o Roustan et | assay not reported
A al., 2014 Intracellular ROS | 0.005 — 100 | RefertoVoll | RefertoVoll
5.4/011) * pg/mL £ S9 mix
' In CHO-K1 cells 3 h exposure
Comet assay
(blood and liver)
CA Oxidative  stress | AMPA,  Purity:
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STUDY 1:
1. Information on the study
Data point: CA5.8.1/031
Report author Kwiatkowska, M. et al.
Report year 2020
Report title Evaluation of apoptotic potential of glyphosate metabolites and impurities in

human peripheral blood mononuclear cells (in vitro study)

Document No

doi.org/10.1016/j.fct.2019.110888

E-ISSN: 1873-6351

Guidelines
study

followed in

None
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Deviations from current | Not applicable
test guideline

Previous evaluation None

GLP/Officially No, not conducted under GLP/Officially recognised testing facilities (Research
recognised testing | conducted in an academic laboratory)

facilities

Acceptability/Reliability: | Conclusion GRG: Yes/Reliable with restrictions

Conclusion AGG: Study unreliable

2. Full summary of the study according to OECD format

The study aimed to assess the effect of glyphosate, its metabolites: aminomethylphosphonic acid
(AMPA), methylphosphonic acid and its impurities: PMIDA, N-methylglyphosate,
hydroxymethylphosphonic acid and bis (phosphonomethyl)amine on apoptosis induction in human
peripheral blood mononuclear cells (PBMCs). PBMCs were exposed to the compounds studied at
concentrations ranging from 0.01 to 5 mM for 4 h. It was observed an increase in reactive oxygen
species (including hydroxyl radical) and cytosolic calcium ions levels as well as reduction of
transmembrane mitochondrial potential (A%¥Y'm) in PBMCs exposed to the compounds examined. All
substances studied changed PBMCs membrane permeability, activated caspase-8, -9, -3 and caused
chromatin condensation, which showed that they were capable of inducing apoptosis both via extrinsic
and particularly intrinsic pathway. Generally the study demonstrated that there were no differences
between apoptotic changes induced by glyphosate, its metabolites or impurities, and observed changes
were provoked by high concentrations of investigated compounds. Since clear changes were only seen
at high concentrations, a low apoptotic potential of these compounds