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B.6. TOXICOLOGY AND METABOLISM DATA

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

Referto separate RAR B.6.1-B.6.2.

B.6.2. ACUTE TOXICITY

Referto separate RAR B.6.1-B.6.2.

B.6.3. SHORT-TERM TOXICITY

B.6.3.1. Oral 28-day studies

B.6.3.1.1. Oral 28-day study in

rat - study 1

Data point CA5.3.1/001

Reportauthor [ ]

Reportyear 1991 (study report)

Reporttitle 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990)

ReportNo -881.28 DDR

Document No Not reported

Guidelines followed in study OECD407 (1981)

Deviations from current test
guideline (OECD 407, 2008)

The following organs were notexamined in the gross pathology evaluation:
epididymides, peripheral nerve, prostate, skeletal muscle and bone, spinal
cord, thymus, vagina. The following organs were not weighed:
epididymides, prostate and seminal vesicles with coagulating glands,
thymus, heart, brain, and spleen. Urinalysis was not performed. Reticulocyte
count, platelet count, urea, total cholesterol pa rameters were not measured.
Thyroid hormone levels were not determined.

Deviations fromthe current version of OECD 407 (2008) are mainly dueto
the fact that the study was aligned to an older version of the OECD test
guideline 407.

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Data point |CA5.3.1/002

Reportauthor [

Reportyear 1%t amendment (June 1994); 2™ amendment (November 1994)

Reporttitle Amendment to Final Report. 28—day Dietary Study in Wistar Rats. Test
Compound Technical Glyphosate

ReportNo i 881.28 DDR

Document No Not reported

Guidelines followed in study

Referto CA5.3.1/001

Deviations from current test
guideline (OECD407,2008)

Referto CA5.3.1/001

Previousevaluation

Referto CA5.3.1/001
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GLP/Officially recognised | Referto CA5.3.1/001
testing facilities

Data point | CAb5.3.1/003

Reportauthor

Reportyear 1991 (Appendices to study report)

Reporttitle 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990)

ReportNo i 881.28 DDR

Document No Not reported

Guidelines followed in study Referto CA5.3.1/001

Deviations from current test|Referto CA5.3.1/001
guideline (OECD 407, 2008)

Previousevaluation Referto CA5.3.1/001

GLP/Officially recognised | Referto CA5.3.1/001
testing facilities

Acceptability/Reliability Conclusion GRG: Valid, category 2a

Conclusion AGG: The study is considered acceptable but with restrictions
(reliable with restrictions) as there are indications of lung infections based
on the high on the incidence of lung congestion, interstitial pneumonia etc
among both control and treated animals. The deviations mentioned are
mainly due to the fact that the study was aligned to an older version of the
OECD test guideline 407.

Executive Summary

In a 4—week toxicity study, groups of five male and five female Wistar rats were administered technical glyphosate
for 28 consecutivedays via the diet at concentrations of 0, 200, 2000, or 20000 ppm (equivalentto 0,17.6,1785,
1894.9 0r 1987.5 mg/kgbw/dayin malesand 21.6,223.3,2250.8 or 2129.7 mg/kg/day in females). A high-dose
recovery group was administered 20000 ppm for 28 days and then were followed for 14 days without treatment
before beingsacrificed.

General clinical observations were done daily. Body weights and food consumption were assessed in weekly
intervals. Haematological and blood biochemistry parameters were evaluated during week 4 of dosing. At the end
of the scheduled period, the animals were Killed and subjected to a post-mortem examination and selected organs
were weighed and tissues were taken for subsequent histopathology examination.

There wasno mortality in any of thestudy groups during treatment or recovery period. In general, there were no
clinicalsigns of toxicity observedin any of the treatment groups. However, there were a few incidences of urine
incontinence in the mid- and high-dose groups but not in the high-dose recovery group. There were no notable
intergroup differences in body weights, food consumption, or haematological parameters. With regardsto clinical
chemistry parameters, there was a statistically significant increase in blood urea nitrogen (BUN) level, however,
without a clear dose-response relationship and a statistically significantincrease in theactivity of glutamic pyruvic
transaminase (SGPT) at the high-dose level. There were no notable intergroup differences in organ weights. No
gross pathology or histopathology findings attributed to administration of glyphosate were recorded.

RMS conclusion: in disagreement with the previous assessment and the NOAEL proposed by the applicant, the
RMS considers the effects reported at the top dose of 2000 ppm as not adverse. The increased glutamic pyruvic
transaminase (SGPT/ALAT) levels in males and females at20000 ppm were increased by 40-45% compared with
controls, which is belowthe cut-off of 50% as proposed by JIMPR as a starting point of adversity. Inaddition, the
increase in blood urea nitrogen (BUN) was not considered treatment-related dueto a lack of a clear dose-response
relationship.
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I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:
Description:
Lot/Batch#:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weightat dosing:
Acclimation period:
Diet/Food:
Water:

Housing:

Environmental conditions:

B:  Studydesignand methods

Technical Glyphosate
Solid, odourless white coloured crystals
FSG 03090 H/05 March 1990/ Batch No. 60

96.8%

Fairly stable for 30 days under ambient temperature and stored in
polyethylene lined stainless steel drums

Plain diet/ none

Rat
Wistar

8 weeks

Male andfemale

& group means 130 —174g; Q group means 108 — 154 g
At least one week

Standard “Gold Mohur” brand powderedratfeed, ad libitum,

Deep borewell water passed through activation charcoal filter and
exposedto UVrays, ad libitum

Groups of 5 rats/ sex in steam sterilized standard polypropylene rat
cages with stainless steel top grill

Temperature: 23+2°C
Humidity: 66+2%
Air changes:  10-15/hour

12 hours light/darkcycle

In life dates: November 1990 to January 1991

Animal assignmentand treatment:

Groups of five male and five female Wistar rats were administered technical glyphosate for 28 consecutive days
via the diet at concentrations of 0 (control), 20,2000, or 20000 ppm.

Table 6.3.1.1-1: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) _ 1991): Animal assignment

Testgroup Dose Level Males Females
[ppm]
Control 5 5
Low 200 5 5
Intermediate 2000 5 5
High 20000 5 5
High Recovery 20000 5 5
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The required amount of finely ground test compound was weighed and mixed manually with 0.5 kg powdered rat
feed to prepare the premix. The premix was added in portions to the remaining quantity of feedand mixed. To the
controlgroup feed, the powdered rat feed was mixed for 20 minutes. Prepared feed was sampled atdifferent levels
forassayingthe test compound concentration.

All test groups received diet specifically prepared forthe groupad libitum. Animals were treated for seven days a
week for fourweeks. The high dose recovery group received powdered normal rat feed for two weeks following
fourweeks of treatment.

Mortality
Each animalwas checked for mortality or signs of morbidity twice daily during thetreatment period.

Clinical observations

Generalclinical observations were done twice daily. Cage side observations included changes in skin and fur, eyes
and mucous membranes and also respiratory, circulatory, autonomic and central nervous system, somatomotor
activity and behaviour pattern.

Body weight
Individual body weights were recorded at theend of each week.

Food consumption and utilisation
Daily feed consumption per cage measured duringthe last two days of the week.

Ophthalmoscopic examination
Ophthalmoscopic eye examinations were not performed.

Haematology and clinical chemistry

One day priortosacrifice, blood smears from surviving rats were made by tail clippingand the blood smears were
stained by Wright’s stain. At the end of the study allthe surviving animals were fasted overnight (wate rallowed)
and blood was collected from abdominal aorta under ether anaesthesia.

Forhaematology, differential leucocyte counts were done manually. Fractions of blood were taken for coagulation
time. For haematology and plasma separation blood was heparinized. The following haematological parameters
were measured: white blood cell (WBC) count, red blood cell (RBC) count, haemoglobin (Hb), haematocrit
(HCT), mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), and mean corpuscular
haemoglobin concentration (MCHC).

For clinical chemistry analysis the following parameters were measured: glucose, total bilirubin, creatinine,
glutamic pyruvic transaminase (SGPT), glutamic oxaloacetic transaminase (SGOT), enzymatic blood urea
nitrogen (BUN), albumin, alkaline phosphatase, total protein, sodium, potassium, calcium, and inorganic
phosphorus.

Urinalysis
Not performed.

Sacrifice and pathology

Atthe end ofthestudy, rats were fasted overnightand sacrificed by total blood collectionunder either ana esthesia.
After sacrificed, a detailed gross necropsy was conducted. The following organs were collected, weighed and
preserved from every animal: adrenals (both), gonads (both), kidneys (both), and liver. The relative organweights
were determined as a percentage of body weight. Tissue samples from brain, lungs, heart, eye (Bouin’s fluid),
spleen, lymph nodes, (mesenteric) oesophagus, stomach, smalland large intestines, salivary gland, liver, pancreas,
kidneys (both), urinary bladder, testes/ovaries (both), seminal vesicles/uterus, pituitary, thyroid and adrenals (both)
were preserved in neutral buffered formalin for processing and 5 pm sections were stained. The tissues sections
were studied for histopathological changes. All the tissues from allanimals in controland high-dose group were
subjectedto detailed histopathological studies.

Statistics
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Body weight and feed consumption were compared using the Bartlett’s test forhomogeneity of variance and one-
way classification analysis of variance (ANOVA) and Dunnet’s multiple pairwise comparison. The clinical
laboratory analysis data and organ weight data from the control group were compared with the data of treated
groups by the Bartlett’s test forhomogeneity of variance followed by ANOVA, where the variances provedto be
heterogeneous, the data was transformed using the appropriate transformation. If ANOVA of homogeneous data
was significant, Dunnet’s pairwise comparison procedure was used to compare the treated group with the control
group individually. Allanalyses were evaluated at 5% probability level.

I1. RESULTS AND DISCUSSION
A. MORTALITY
There wasno mortality in any of thestudy groups during treatment or recovery period.

B. CLINICAL OBSERVATIONS
In generalthere were no clinical signs of toxicity observed in any of the treatmentgroups. However, there were a
fewincidences ofurine incontinence in the mid- and high-dose groups but not in the high-dose recovery group.

C. BODYWEIGHT
Body weight gainswere comparable between treatment grou ps and control animals and there were no statistically
significant differences. Results are presentedin the followingtable:

Table 6.3.1-2: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (|l 1991): Intergroup comparison of mean body
weights (both sexes combined)

Time point Weekly body weight[g]
0 | 1 | 2 | 3 | 4

Dose level

[ppm] Combined Sex (5 males +5 females)

0 14648.77 149+10.38 173416.84 196427.18 209+32.01
200 131412.89* | | 138+17.63 159+420.05 175421.48 186+28.17
2000 144+13.69 153+14.27 172420.54 195+29.62 207+40.77
20000 149+15.46 150+16.18 174426.61 189+30.01 207+42.74
20000 (recoverygroup) | 149+15.95 155+14.61 173426.79 195+32.11 206+40.81

* Significant at P = 0.05 over control group value.
| Decreased

Table 6.3.1-3: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FsG 03090 H/05 March 1990) ([l 1990): ntergroup comparison of mean body
weights for males

Time point Weekly body weight[g]
0 | 1 | 2 | 3 | 4
Dose level Males
[PPm]
0 150+7.87 156+8.00 186+9.94 220+11.44 238+14.24
200 139+10.06* | | 150+11.87 172+15.56 19449.49 210+12.92
2000 154+8.99 164+11.08 189+10.26 220+15.65 242+23.87
20000 161+9.65 163+10.06 198+9.49 216+11.17 245+17.81
20000 (recoverygroup) | 162+9.84 165+10.06 195+13.16 221+16.41 240+18.51

* Significant at P = 0.05 over control group value.

Re-assessment performed using a statistical program. Based on the data set, the most appropriate t-test procedure was
selected by the program.

| Decreased
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Table 6.3.1-4: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (_, 1991): Intergroup comparison of mean body
weights for females

Time point Weekly body weight[g]
0 | 1 | 2 | 3 4

Dose level Females

[ppm]

0 142+8.17 142+7.92 159+7.95 172+9.53 181+10.73
200 122+9.38* | | 127+15.66 145+14.60 [ 157+9.12 162+13.37
2000 134+9.53 143+8.67 154+10.24 | 169+8.07 172+8.53
20000 138+10.95 | 137+8.07 150+9.32 162+7.21 168+10.33
20000 (recoverygroup) [ 136+7.27 145+11.37 151+14.46 | 168+18.30 | 172+22.69

* Significant at P = 0.05 over control group value.

Re-assessment performed using a statistical program. Based on the data set, the most appropriate t-test procedure was
selected by the program.

| Decreased

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE
All groups receiving Glyphosate performed similarly to their respective controls. Test compound intakes are
presented in the followingtable:

Table 6.3.1-5: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (_, 1991): Feed intake for combined sexes

. . Feedintake meang/rat/day[g]
Time point
0 | 1 | 2 | 3 | 4

Dose level .

Combined Sex (5 males+5 females
[ppm] ( )
0 17+2.83 18+0.71 19+1.41 16+1.41 16+1.41
200 16+1.41 16+0.71 15+2.12 16+1.41 15+0.07
2000 16+2.83 16141 19+2.12 16+1.41 19+2.12
20000 13+3.54 17+1.41 18+1.41 15+2.83 2242.12
20000 (recovery group) 15+2.83 17+4.95 18+2.83 17+0.71 20+4.24

Table 6.3.1-6: 28—day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate (FSG 03090
H/05 March 1990) (| 1°9°0): Feed intake for males

Time point Feedintake meang/rat/day[g]
o | 1 2 3 | 4

[Dp%sr%] level Males

0 19 18 20 17 17
200 17 15 16 17 15
2000 18 17 20 17 17
20000 15 18 19 17 23
20000 (recovery group) 17 20 21 17 22

10
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Table 6.3.1-7: 28—day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate (FSG 03090
H/05 March 1990) (_, 1991): Feed intake for females

. . Feed intake meang/rat/day [g]
Time point
0 R 2 | 3 | 4
Dose level
Females

[ppm]

0 15 17 18 15 15
200 15 16 13 15 15
2000 14 15 17 15 20
20000 10 16 17 13 20
20000 13 13 17 16 18

Table 6.3.1-8: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (_, 1991): Test compound intake

Mean dietary concentration of glyphosate [ppm]
Males Females
20000 20000
0 200 | 2000 | 20000 (re- 0 200 | 2000 | 20000 (re-
covery) covery)
Dose 0 17.6 178. | 18949 | 19875 |0 21.6 | 223.3 | 2250.8 | 2129.7
[mg/kg 5
bw/day]

E. OPHTHALMOSCOPICEXAMINATION
Specific eye examinations were not performed.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

There were no treatment-related differences noted in any dose group for most of the parameters examined during
the haematology evaluation. Haemoglobin values, however, showed a decrease in the high -dose recovery group
when compared with the high-dose groups for males and females.

Table 6.3.1-9: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (_, 1991): Intergroup comparison of selected
haematology parameters (mean + SD)

Combined Sex (5 males +5 females)
Dose level [ppm]
Parameter 0 200 2000 20000 20000
(recovery group)
[g|;|dbL] 16.61+£1.80 | 16.64+1.12 18.46£2.43 16.36£1.98 14.95+0.40]

| Decreased, compared to the high-dose group

11
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Table 6.3.1-10: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (_ ,1991): Selected haematology parameters (mean =

SD) for males

Males
Dose level [ppm]
Parameter 0 500 2000 20000 20000
(recovery group)
[g|7(§)L] 17.12+2.06 | 16.70+£1.40 17.76+1.34 20.44+1.73 14.80+0.34

| Decreased, compared to the high-dose group

Table 6.3.1-11: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (_ , 1991): Selected haematology parameters (mean +
SD) for females

Females
Dose level [ppm]
Parameter 0 500 2000 20000 20000
(recovery group)
[gl;'(;)L] 16.10£1.54 | 16.58+0.92 14.96+1.44 16.48+0.74 15.10+043 ]

| Decreased, compared to the high-dose group

Blood clinical chemistry
There were no treatment-related differences noted in any dose group for most of the parameters examined during
the clinical chemistry evaluation. There wasa significant increase in SGPT in both sexes at the high -dose level
These changes were not evident in the 14 day recovery group. Asignificantincrease in BUN at alldose levelsin
femalesanda significant decrease in calcium in females atthe low-dose level were observed. Lastly therewas an
apparent increase in calcium in the high-dose recovery group, but in the absence of a concurrent control sample
the significance ofthisisin doubt.

Table 6.3.1-12: 28—day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) _ 1991): Intergroup comparison of selected clinical
chemistry parameters (mean + Su)

Combined Sex (5 males +5 females)

Dose level [ppm]

Parameter 0 500 2000 20000 20000
(recovery group)
[SI%Z_T] 32.80¢6.76 | 37.00+7.07 30.2045.35 ?332;;3-24” 23.902541]
ﬁ;’g'\/‘ i) 23.6042.68 | 28.10+348* | 24.50+2.84 28.10+2.38*1 | 24.20£3.12
%é%ul_n]] 90.3540.14 | 9.20£0.08%] | 9.29+0.12 9.25+0.11 10.00+0.581

* Significant at P = 0.05 over control group value
| Decreased; 1 Increased
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Table 6.3.1-13: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (.  1991): Selected clinical chemistry parameters
(mean £ SD) for males

Males
Dose level [ppm]
Parameter 0 550 5590 — —
(recovery group)
SGPT 50.4+6.88* 1
[U/L] 36.2+7.29 39.448.53 1 27.2+5.89 | (+39%) 27.0+6.40 |
BUN
[mg/dL] 24.6+3.51 26.0+3.08 1 23.8+1.19 26.2+1.10 1 25.2+3.96 1
calcium | g 564015 | 9.18+0.08 9.26+0.15 9.18+0.08 10.00£0.741
[mg/dL]

* Significant at P = 0.05 over control group value

Re-assessment performed using a statistical program. Based on the data set, the most appropriate t-test procedure was
selected by the program.

| Decreased; 1 Increased

Table 6.3.1-14: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (e , 1991): Selected clinical chemistry parameters
(mean = SD) for females

Females
Dose level [ppm]
Parameter 0 200 2000 20000 20000
(recovery group)

SGPT 42.6+8.20% 1

oL 29.4+4.56 34.615.03 1 33.2+2.68 1 (+4596) 20.8+0.84

[%1ng|>1 oL] 22.6+1.14 30.2+2.59%1 | 25.2+3.63*1 30.0+1.58*1 | 23.2+1.92
%é%“l_”]‘ 9.44+0.05 | 9.22+0.08*| | 9.32+0.08 9.32+0.08 10.00£0.46 1

* Significant at P = 0.05 over control group value

Re-assessment performed using a statistical program. Based on the data set, the most appropriate t-test procedure was
selected by the program.

| Decreased; 1 Increased

G. URINALYSIS
Not performed.

H.  NECROPSY

Organweights
There were no intergroup differences in either sex.

Gross pathology

At the high dose, there was an increase incidence of petechiae and ecchymosis and two incidences of focal
congestion in the lungs. In the recovery group, there was one occurrence of enteritis and thickening of splenic
capsule and two incidences of petechiaein the lungs. These changes appear to be incidental.
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Table 6.3.1-15: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (m—— , 1991): Summary incidence of gross pathological
findings

Dose level [ppm]
Males Females
Findings 0 200 | 2000 | 20000 [ 20000 0 200 | 2000 | 20000 20000
(re- (re-
covery covery
group) group)
Pancreatic | 0/5 1/5 |0/5 0/5 0/5 0/5 |0/5 |0/5 0/5 0/5
lymph node
- enlarged
Lungs —10/5 0/5 |0/5 1/5 2/5 0/5 |0/5 |0/5 0/5 0/5
Petechiae
Lungs —10/5 0/5 |0/5 1/5 0/5 0/5 |0/5 |0/5 0/5 0/5
Ecchymosis
Lungs -1 0/5 0/5 |0/5 1/5 0/5 0/5 |0/5 |0/5 1/5 0/5
Focal
congestion
Small 0/5 0/5 |0/5 0/5 0/5 0/5 |0/5 |0/5 0/5 1/5
intestine —
Enteritis
Spleen 0/5 0/5 [0/5 0/5 0/5 0/5 [0/5 |0/5 0/5 1/5
Constriction
Thickening
of capsule

Histopathology

There were no treatment-related findings reported during the histopathological evaluation. Lymphoid hyperplasia
in the colon and lungs were more frequently observed in the high-dose group; however, this finding was not
consideredtreatment related because the severity remained unaltered as compared to the controlanimals.

Table 6.3.1-16: 28-day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate
(FSG 03090 H/05 March 1990) (_, 1991): Summary incidence of histopathological
findings

Findings Dose level [ppm]

Males Females

0 | 20000 0 | 20000
Lungs

Congestion 4/5 4/5 5/5 5/5
Lymphoid 1/5 5/5 2/5 1/5
hyperplasia
Atelectasis 4/5 4/5 4/5 4/5
Interstitial 3/5 2/5 2/5 3/5
pneumonia
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Table 6.3.1-16: 28—day Dietary Study in Wistar Rats. Test Compound Technical Glyphosate

(FSG 03090 H/05 March 1990) (_, 1991): Summary incidence of histopathological
findings

Findings Dose level [ppm]
Males Females
0 20000 0 20000

Perivascular 0/5 1/5 1/5 0/5
leucocytic
infiltration
Perivascular 4/5 3/5 5/5 4/5
lymphocytic
aggregation

Kidneys
Intestial nephrosis | 1/0 | 0/0 | 0/0 | 0/0

Spleen
Lymphoid 2/5 0/5 0/5 1/5

hyperplasia

I11. CONCLUSIONS OF THE STUDY REPORT

There wasno mortality in any of thestudy groups during treatment or recovery period. In general, there were no
clinicalsigns of toxicity observedin any of the treatment groups. However, there were a few incidences of urine
incontinence in the mid- and high-dose groups but not in the high-dose recovery group. There were no notable
intergroup differences in body weights, food consumption, or haematological parameters. With regardsto clinical
chemistry parameters, there was a statistically significant increase in blood urea nitrogen (BUN) leveland in the
activity of glutamic pyruvic transaminase (SGPT) at the high-dose level. These changes were not evident in the
14 day recovery group. There were no notable intergroup differences in organ weights. No gross pathology or
histopathology findings attributed to administration of glyphosate were recorded.

Accordingto the 2" amendment to the study reportcreated in November of 1994, the NOAEL was established at
2000 ppmduetothe lack of treatment-related effects.

Assessmentand conclusion by applicant:

In this 4—week toxicity study, groups of five male and five female Wistar rats were administered technical
glyphosate for 28 consecutive days via the diet at concentrations of 0,200, 2000, or 20000 ppm (equivalent
to 0,17.6,178.5,1894.9 or 1987.5 mg/kg bw/day in males and 21.6, 223.3, 2250.8 or 2129.7 mg/kg/day in
females). Ahigh-dose recovery group was administered 20000 ppm for 28 days and then were followed for
14 dayswithout treatment before being sacrificed. The study was conducted accordingto OECD 407 (1981)
and in compliance with GLP (no certificate of the competent authority was provided).

The study waswell conducted, in compliance with GLPand OECD 407 (1981) and thus, can provide useful
information for the assessment of repeated dose toxicity of glyphosate. Thestudy is therefore considered valid.

Dosing Wistar rats via the diet with glyphosate produced slight increases in blood urea nitrogen (BUN) and
glutamic pyruvic transaminase (SGPT) at the high-dose; these changes did not show a clear dose-response
relationship and were shown to be reversible during the recovery period. There were no treatment-related
effectsatanydoselevel with regardsto mortality, clinical signs of toxicity, body weight, haematology, organ
weight and gross and histopathological findings. Based on this information, the no observed adverse effect
levelis determinedtobe themid dose level 2000 ppm (178.5 mg/kgbw/day in males and 223.3 mg/kg bw/day
in females).

Assessment and conclusion by RMS:
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In disagreementwith the previous assessmentand the NOAEL proposed by theapplicant, the RMS considers
the effects reported at the top dose of 2000 ppm as not adverse. The increased glutamic pyruvic transaminase
(SGPT/ALAT) levelsin males and females at 20000 ppm were increased by 40-45% compared with controks,
which is below the cut-off of 50% as proposed by JMPR as a starting point of adversity. In addition, the
increase in blood urea nitrogen (BUN) was not considered treatment-related due to a lack of a clear dose-
response relationship.

It should be noted that the study is considered acceptable but with restrictions (reliable with restrictions) as
there are indications of lung infections based on the high on the incidence of lung congestion, interstitial
pneumonia etcamongboth controland treated animals.

B.6.3.1.2. Oral 28-day study in rat - study 2

Data point CA5.3.1/004
Reportauthor I

Reportyear 1991

Reporttitle Glyphosate: 4 Week Dietary Toxicity Study in Rats
ReportNo 5626

DocumentNo Not reported

Guidelines followed in study OECDA407 (1981)

Deviations from current test|Dose levels exceed the 1000 mg/kg bw/day limit dose. Reticulocytes,
guideline (OECD407,2008) platelet count, total cholesterol, urea and bile acids not assessed. T3, T4 and
TSH were not determined. Urinalysis not performed. Only liver, kidneys,
adrenals, testes, epididymides were weighed. Only liver, heart, kidneys (in
males), spleenand adrenals from the controland high dose group and kidney
from alldose groups in females were examined histopathologically.

Previousevaluation 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 with the restriction
that the organweight measurements and the histopathological investigation
did not include all required organs and that urinalysis has not been
performed.

Executive Summary

In a 4—week toxicity study, groups of fivemale and five female Sprague -Dawley rats were administered technical
glyphosate for 28 consecutive days via the diet at concentrations calculated to achieve dose levels of 0 (control),
50,250, 10000r 2500 mg/kg bw/day.

Generalclinical observations were done daily and detailed clinical examinations weekly. Body weights and food
consumption were assessed in weekly intervals. Water consumption was monitored by visual inspection
throughout the study. Haematological, blood biochemistry parameters were evaluated duringweek 4 of dosing. At
the end of the scheduled period, the animals were Killed and subjected to a full post-mortem examination and
selected organs were weighed andtissues were taken for subsequenthisto pathology examination.

There was one premature death, an intermediate dose group male that died during the week 4 blood sampling.
Incidences of soft faeces were noted in high dose males during weeks 3 and 4. There were no notable intergroup
differences in body weight, food consumption, water consumption, or haematological parameters. As body weight
gain was decreased with 11% compared with controls in top dose females, this is considered treatment -related and
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adverseby theRMS. There were equivocal increases in alanine aminotransferase (ALT) (males at 250, 1000 and
2500 mg/kg bw/day; females at 2500 mg/kg bw/day), alkaline phosphatase (malesat 250, 1000 and 2500 mgkg
bw/day; femalesat 1000 and 2500 mg/kg bw/day) and total bilirubin (females at2500 mg/ kg bw/day), all of which
were regarded as normal responses to increased liver activity at the elevated dose levels of glyphosate. Plasma
phosphate was slightly increased in 1000and 2500 mg/kg bw/day males. At the top dose, the RMS considers the
increased alkaline phosphatase levels in males and females and bilirubin levels in females as treatment -related and
possibly adverse as changes are >50% compared with controls. The significant increase in phosphate levek in
males at 1000 mg/kg bw/day and above is not considered adverse as it is not accompanied by other correlating
effects.

There were no notable intergroup differences in organ weights. No gross pathology findings attributed to
administration of glyphosate were recorded. Histopathological changes were limited to nephrocalcinosis in 250,
1000 and 2500 mg/kg bw/day females. The increases in plasma phosphateand nephrocalcinosis were considered
expectedfindings in view of the dose levels employed and the phosphate content of glyphosate and are considered
to be of uncleartoxicological relevance.

The RMS disagrees with the NOAEL of 2500 mg/kg bw/day as proposed by the GRG. The RMS proposes a

NOAEL of 1000 mg/kg bw/day based ona decreased body weight gainin females, increased alkaline phosphatase
in males, increased bilirubin in females, increased incidence of softstoolin malesat2500 mg/kg bw/day.

I. MATERIALS AND METHODS

Materials
1. Testmaterial:

Identification:  Technical Glyphosate
Description:  White powder
Lot/Batch#: 161-JRJ-131-2
Purity: 99.5%
Stability of test compound:  Not indicated

2. Vehicle and/

or positive control:
3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weightat dosing:
Acclimation period:
Diet/Food:
Water:
Housing:

Environmental conditions:

B:  Study designand methods

Plain diet/ none

Rat
Sprague-Dawley
I
Approx. 4 weekson arrival
Male andfemale
& group means 154 —161g; Q group means 108 -115¢
8 days
SDS Ratand Mouse No.1 Expanded Fine Ground Diet, ad libitum

Tap water, ad libitum

2 or 3 rats persuspended polypropylene cage with stainless steel wire
grid top and bottom.

Temperature: 18-22°C
Humidity: 55+ 10%
Air changes:  15-20/hour

12 hourslight/dark cycle

In life dates: 1988-12-21t0 1989-01-18
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Animal assignmentand treatment:

Groups of five male and five female Sprague-Dawley rats were administered technical glyphosate diet for 28
consecutive days via the diet at concentrations calculated to achieve dose levels of 0 (control), 50, 250, 1000 or
2500 mg/kg bw/day.

Table 6.3.1-1: Glyphosate: 4 Week Dietary Toxicity Study in Rats - 1991): Study design

Dose Level
Testgroup [mg/kg bw/day] Males Females
Control 0 5 5
Low 50 5 5
Intermediate | 250 5 5
Intermediate |l 1000 5 5
High 2500 5 5

The test diets were prepared weekly by direct admixture of test material to untreated diet and blending for 20
minutesin a diet mixer. Samples of diets prepared forweek 1 of the study were analysed with regard to stability,
concentration and homogeneity. Data proving 21-day stability of glyphosate were generated prior to
commencementof the study. The concentration of glyphosate in the diet was adjusted weekly in order to achieve
a constantdoselevel in mgof test material per kg of the animal's body weight per day.

Mortality
Each animalwas checked for mortality or signs of morbidity twice daily during thetreatment period.

Clinical observations
Generalclinical observations were done daily and detailed clinical examinations weekly.

Body weight
Body weights were assessed during the week prior to starting treatment and in weekly intervals thereafter.

Food consumption and utilisation
Food consumption was assessed in weekly intervals. Water consumption was monitored by visual inspection
throughout the study.

Ophthalmoscopic examination
Ophthalmoscopic eye examinations were not performed.

Haematology and clinical chemistry

Blood samples fromall rats were taken duringweek 4 dosing from the retro-orbital sinus under light anaesthesia.
These samples were submitted for haematological and clinical chemistry examination. The following
haematological parameters were measured: Haemoglobin, haematocrit, red blood cell (RCB) count, leucocyte
countanddifferentialand coagulationvia tail snip.

For clinical chemistry analysis the following parameters measured: Glucose, blood urea nitrogen, total protein,
albumin, globulin, albumin/globulin ratio, creatinine, calcium, phosphate, sodium, potassium, chloride, alkaline
phosphatase, aspartate aminotransferase, alanine aminotransferase, total bilirubin and plasma and RBC
cholinesterase.

Sacrifice and pathology

After 28 of consecutive treatment, all surviving animals were sacrificed via carbon dioxide followed by
exsanguination and subjectedtoa gross pathological examination. Thefollowing organweights were determined:
Adrenals, kidneys, liver, and testes and epididymides.

Tissue samples were taken from the following organsand preserved: all gross lesions, adrenals, heart, kidneys,
liver, ovaries (with fallopiantubes), spleen, testes (plus epididymides). Liver, heart, kidneys, spleen and adrenalk
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from the control and high dose group were examined histopathologically. Kidneys from the intermediate |,
Intermediate I and low dose female groups were also subjected to histopathological evaluation.

Statistics

Haematology, clinical chemistry, organweight and body weight data were statistically analysed for homogeneity
of variance usingthe 'F-max'test. If thegroup variances appeared homogeneous, a parametric ANOVA was used
and pairwise comparisons made via Student’s t-test using Fisher's F-protected LSD. If the variances were
heterogeneous, thentransformations such as logand rank were used to achieve homogeneity, ora non-parametric
test such as Kruskal-Wallis ANOVA was used. Organ weights were also analysed conditional on body weight (ie.
analysis of covariance). Histopathology data were analysed by Fisher's Exact Probability test.

1. RESULTS AND DISCUSSION

A MORTALITY
There was one premature death, a male from the 250 mg/kg bw/day dose group that died during the blood sampling
in week 4. Thiswas regarded as unrelated to testsubstance administration.

B. CLINICAL OBSERVATIONS
Three out of 5 high dose males had soft faeces duringweeks 3-4 orin week 4 only. There were no other effects
observedin males or females fromthe other dose groups considered related to treatment.

C. BODYWEIGHT

The 2500 mg/kg bw/day dose group showed a slight but consistentreduction in bod y weight gain throughout the
dosingperiod. This reduction did not reach statistical significance, but wasabove 10% and therefore considered
to be treatment related and adverse by the RMS. The 2500 mg/kg bw/day dose female group showed a slight but
consistent reduction in body weight gain throughout the four weeks of dosing. The difference did not attain
statistical significance. Results are presented in the following table:

Table 6.3.1-2: Glyphosate: 4 Week Dietary Toxicity Study in Rats (||| | | | QBEREEE 1992): 1ntergroup
comparison of mean body weights and body weightgain

Initial body Final body . .
Dose level - . . . Weightgain [%
[mg/kg bw/day] er\;ggi%]] er\;ggigg] Weightgain[g] of controls]
Males
0 154 351 197 -
50 1158 1368 1210 1107
250 157 376 219 111
1000 161 349 188 95
2500 1157 1336 1179 191
Females
0 115 228 113 -
50 1109 1214 1105 193
250 1110 1234 1124 1110
1000 1108 1212 1104 192
2500 1113 1214 1101 189 (-11%)

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE
There were no notable intergroup differences in either sex. All groups receiving glyphosate performed similary
to if not better thantheir respective controls.

The concentration of glyphosate in the diet was adjusted weekly in ordertoachieve a constant dose level in mg of
test material per kg of animal's body weight per day. Test compound intakes are presented in the followingtable:
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Table 6.3.1-3: Glyphosate: 4 Week Dietary Toxicity Study in Rats (_, 1991): Testcompound

intake
Dietary Achieved dietary concentration
Testgroup concentration [mg/kg bw/day]
[mg/kg bw/day] Males Females
Control 0 0 0
Low 50 49+58 55+7.9
Intermediate 250 255+9.6 277+x17.1
Intermediate || 1000 1034 +£58.2 1047 +86.4
High 2500 2592 +226.9 2614+318.4

E. OPHTHALMOSCOPICEXAMINATION
Specific eye examinations were not performed.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

There were no treatment-related differences notedin any dosegroup.

Blood clinical chemistry
In males, there wasamild equivocal increase in alanine aminotransferase (ALT) of +21 %, +34 %, +25 % and an
increase in alkaline phosphatase (AP) of +35 %, +23 %, +60 % in the 250, 10000 and 2500 mg/kg bw/day groups,
respectively. Phosphate was also slightly increased in the 1000 mg/kg bw/day (+13 %) and 2500 mg/kg bw/day

(+16 %) dose groups.

In females, ALT was significantly increased in the 2500 mg/kg bw/day group (+31 %), as was total bilirubin
(+63 %). Alkaline phosphatase was increased in the 1000 and 2500 mg/kg bw/day dose groups but did not reach
statistical significance and there was no relationship to dose level of Glyphosate. There were slight increases in
sodium in the 50, 1000 and 2500 mg/kg bw/day dose groups (all +1 %) and in chloride in the 50 mg/kg bw/day
group (+2 %) but thesewere considered dueto chance (see table below):

Table 6.3.1-4: Glyphosate: 4 Week Dietary Toxicity Study in Rats (_, 1991): Intergroup
comparison of selected clinical chemistry parameters (mean + SD)

Dose level [mg/kg bw/day]

Parameter 0 | 50 | 250 | 1000 | 2500
Males
ALT [U/L] 68+7 171+13 182* +8 191%*£11 185% 9
AP [U/L] 1921%**+£162
575+84 1624 +66 1779%+217 | 1707+59 (+6096)
Total bilirubin
[umol/L] 09+0.3 11.0+0.4 09+05 10.8+0.2 11.0+0.4
Phosphate [mmol/L] | 2.44+0.20 1224016 | 12.64£0.17 | 12.76**x0.19 | 12.82%%£0.15
Sodium [mmol/L] 145+1 145+1 1146 +1 1146 £2 145+1
Chloride [mmol/L] | 971 198 +1 198+2 198+1 199+1
Females
ALT[U/L] 50+13 152+8 174+13 167=14 T77*£12
AP [U/L] 1687 + 289
48587 1492+184 1469+103 1701+79 (+42%)
Total bilirubin 11.3%* + 03
[umol/L] 0.8+0.2 0.8x0.2 11.1£0.2 11.0+0.2 (+639%)
Phosphate [mmol/L] | 2.28 +0.30 12.19+0.10 12.38+0.18 12.46+0.22 12.32+0.20
Sodium [mmol/L] | 144+1 1145%% +1 1145+1 1145%% £1 1145%£1
Chloride[mmol/L] | 98+ 1 1100*+1 98+1 199 +£2 1100** +1

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01);
*** Statistically significant from controls (p <0.001)
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G. NECROPSY
Organweights
There were no intergroup differences in either sex.

Gross pathology
There were no findings attributed to administration of glyphosate.

Histopathology

Findings relatedto glyphosate exposure were limited to the kidneys of females. Very mild to mild nephrocalcinosis
(mineraldeposition) was notedat the corticomedullary junctions in 2/5 of the 250 mg/kg bw/day females (RMS:
one graded very mild, one asmild), 2/5 of the 1000 mg/kg bw/days females (RMS: one graded very mild, one as
mild) and 4/5of the2500 mg/kg/day females (RMS: two gradedas very mild, two gradedas mild). This finding
was not present in the 50 mg/kg bw/day or control females (See Table below):

Table 6.3.1-5: Glyphosate: 4 Week Dietary Toxicity Study in Rats _ 1991): Summary
incidence of histopathological findings

o Dose level [mg/kg bw/day]
Finding Males Females
0 50 250 1000 | 2500 0 50 250 1000 2500
Nephro-
calcinosis | 0/5 | - - - 0/5 0/5 | 0/5 2/5 2/5 4/5

I11. CONCLUSIONS

There was one premature death, an intermediate dose group male that died during the week 4 blood sampling.
Incidences of soft faeces were noted in high dose males duringweeks 3 and 4. There were no notable intergroup
differences in body weight, food consumption, water consumption, or haematological parameters. There were
equivocal increases in alanine aminotransferase (ALT) (males at 250, 1000 and 2500 mg/kg bw/day; females at
2500 mg/kg bw/day), increases in alkaline phosphatase (malesat 250, 1000 and 2500 mg/kg bw/day; females at
1000 and 2500 mg/kg bw/day) and total bilirubin (females at2500 mg/kg bw/day), all of which were regarded as
normal responses to increased liver activity at the elevated dose levels of glyphosate. Plasma phosphate was
slightly increased in 1000 and 2500 mg/kg bw/day males. There were no notable intergroup differences in organ
weights. No gross pathology findings attributed to administration of glyphosate were recorded. Histopathological
changes were limited to nephrocalcinosis in 250, 1000 and 2500 mg/kg bw/day females. The increases in plasma
phosphate and nephrocalcinosis were considered expected findings in view of the dose levels employed and the
phosphate content of glyphosate.

The No Effect Level (NOEL)wassetat 50 mg/kg bw/day in the study report.

Assessmentand conclusion by applicant:
In this study groups of male and female Sprague-Dawley rats were administered glyphosate via the diet at
dose levels of 0,50,250,10000r 2500 mg/kgbw/day for 28 days accordingto OECD 407 (1981).

Dosing Sprague-Dawley rats via the dietwith glyphosate produced slight increases in plasmaphosphate levek
in males (1000 and 2500 mg/kg bw/day) and increases in incidence of nephrocalcinosis in females (=250,
1000 and 2500 mg/kg bw/day), both being expected findings in view of the dose levels employed and the
phosphate content of glyphosate. In addition, there were equivocal increases in alanine aminotransferase
(males at>250 mg/kg bw/day; females at 2500 mg/kg bw/day), alkaline phosphatase (males at >250 mgkg
bw/day; females at 1000 and 2500 mg/ kg bw/day) and total bilirubin (females at 2500 mg/kg bw/day), all of
which were regarded as normal responses to increased liver activity atthe elevated dose levels of glyphosate.

Since the effects observed were considered to be adaptive, the NOAEL was set at 2500 mg/kg bw/day for
male and female Sprague-Dawley rats under the conditions of this study.
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Assessment and conclusion by RMS: The RMS disagrees with the NOAEL of 2500 mg/kg bw/day as
proposed by the GRG. The RMS proposesa NOAEL of 1000 mg/kg bw/day based ona decreased body weight
gain in females, increased alkaline phosphatase in males, increased bilirubin in females and soft stool in males
at 2500 mg/kg bw/day.

Histopathological changes were limited to nephrocalcinosis in 250, 1000 and 2500 mg/kg bw/day females
(grade very mild to mild) which was considered to be of unclear toxicological relevance. Further, the
significant increase in phosphate levelsin males at 1000 mg/kg bw/day and above is not considered adverse
asit is notaccompanied by other correlating effects.

In the previous assessmentin the DAR,a NOEL of 50 mg/kg bw/day was derived based on increased ALAT,
increased alkaline phosphatase, increased bilirubin, increased phosphate on increased incidence of
nephrocalcinosis in females. No additional comments on this study were made in the RAR (2015).

B.6.3.1.3. Oral 28-day in rat - study 3

Data point CA5.3.1/005

Reportauthor |

Reportyear 1989

Reporttitle Range-finding Study of Glyphosate Administered in Feed to Sprague-
Dawley Rats

ReportNo I 5021

Document No Not reported

Guidelines followed in study Not reported; in general compliance to OECD 407 (1981)

Deviations from current test|Temperature-range of the housing conditions was below 22 + 3 °C; no
guideline (OECD407,2008) sensory reactivity tests were performed; no haematology/clinical chemistry
were performed; no organ weights were determined; histopathology was
performed on liver and kidneys only. Dose levels exceed the 1000 mgkg
bw/day limit dose. Thyroid hormone levels were not determined.

Previousevaluation Not accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Supportive, category 3b

Conclusion AGG: The study is considered to be acceptable but with
restrictions (reliable with restrictions) as this is designed as a dose-ange
finding study with limited parameters included (refer to deviations above)

Executive Summary

Glyphosate (Lot XL1-203;97.67% pure) was administered in the diet to four groups of fivemale and five female
Charles River Sprague-Dawley rats at target concentrations of 0, 30000, 40000 or 50000 ppm (equivalent to O,
1921.1,2634.1 0r3278.1 mg/kg bw/day formalesand 0, 2310.6, 3256.4 or 4150.2 mg/kg bw/day for females) for
fourweeks. Foodandwaterwere available ad libitum. Diets were prepared once at thebeginning of thestudy.
All animals were observed twice daily for mortality and moribundity. Detailed observations for clinical signs of
toxicity were performed weekly. Body weights and food consumption were determined each week. All animals
were sacrificed and given a gross necropsy at the end of the study. The liverand kidneys from each animal were
preserved; these organs were examined microscopically for controland high doseanimals.

No animals died duringthe course ofthe study. Reduced body weight gains were notedin both sexesat all three
dose levels, which was considered treatment-related and adverse by the RMS. Food consumption (g/day) was
reduced for mid and high dose males during the first week of the study. Food intake for treated females was
comparable to controls throughout the study. The only clinicalsigns of toxicity were soft stooland/or diamhoea,
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which occurred in both sexes at all dose levels; nine-of-ten low dose animals had loose stools, all mid dose rats
had loose stools and/or diarrhoea, while diarrhoea was the predominant sign in high dose animals duringthe last
three weeks of the study. Gross and microscopic pathology examinations revealed no treatment -related lesions.

A: Materials

1. Testmaterial:

MATERIALS AND METHODS

Identification:  Glyphosate (T880068)
Description:  White powder
Lot/Batch#: XLI-203
Purity: 97.67%
Stability of test compound:  Not reported
2. Vehicle and/
or positive control: Diet /none
. Testanimals:
Species:  Albino rat
Strain:  Sprague-Dawley
Age:  Ca.9weeks
Sex:  Maleandfemale
Weightatdosing: 2 259.9-340.3g; © 187.7-237.2¢g
Acclimationperiod: o7 days
Diet/Food:  pyrina Mills Certified RODENT CHOW # 5002, ad libitum
Water: Water (St. Louis public water supply), ad libitum
Housing:  |ndividual suspended stainless steel cages

Environmental conditions:

B:  Study designand methods

Temperature: 18-26°C
Humidity: 40-70%
Air changes:  Notreported

12 hours light/darkcycle

In life dates: 1988-07-25t0 1988-08-22

Animal assignmentand treatment:
The test material was offered on a continuous basis in the basaldiet to groups of 5 Sprague-Dawley rats per sex
fora minimum of 28 days. Dietary concentrations were 0, 30000, 40000 and 50000 ppm (equivalentto 0,1921.1,
2634.1and 3278.1 mg/kg bw/day for malesand0,2310.6, 3256.4 and 4150.2 mg/kg bw/day for females).

Table 6.3.1-1: Range-finding Study of Glyphosate Administered in Feed to Sprague-Dawley Rats

(_ 1989): Study design

Dietary Average dietary
Testgroup concentration concentration Males Females
[ppm] [mg/kg bw/day]
Control 3:0;9:0 5 5
Low 30000 3:1921.1; 9:2310.6 5 5
Mid 40000 3:2634.1; Q:3256.4 5 5
High 50000 4:3278.1; 9:4150.2 5 5
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Preparationof the testdiet
Purina Mills Certified RODENT CHOW #5002 was mixed for 10 minutes using a Hobart HCM-450 mixer. A
batchsize of 12 kg per dose was produced once during this study.

Mortality
Animals were checked twice daily for mortality and moribundity.

Clinical observations
Detailed observations for clinical signs of toxicity were performed weekly.

Body weight
The weight of eachanimalwas recorded once weekly.

Food consumption
The quantity of food consumed by each animalwas recorded once eachweek.

Sacrifice and pathology
All animals were killed and necropsied. External and internal investigations were performed on opened intemal
cavitiesandorgans in situandthen removed. Hollow organs were opened and examined.

Histopathology
The followingtissues were processed and examined histopathologically from all Controland High dose animals.
The followingtissues were investigated: Kidneysand liver.

Statistics

The following statistical procedures were used to detect statistically significant differences between treated
animalsandtheir respective controls:

Dunnett's Multiple Comparison Test (two-tailed): Body weights, food consumption

Fisher's Exact Test with Bonferroni Inequality Procedure: Incidence of microscopic lesions

Other statistical routines used for some data were: Bartlett's Test to evaluate homogeneity of variances, Analysis
of Varianceto determine if the sample (group) means could be considered asanestimate of acommon population,
and Grubbs' Test to detect outliers.

1. RESULTS AND DISCUSSION

A. ACHIEVED DOSAGES
Please referto the table above Table 6.3.1.3-1.

B. MORTALITY
There were no animals found dead or killed in extremis in any group during the treatment period.

C. CLINICAL OBSERVATIONS

Clinical signs that were considered related to treatment included soft stool and/or diarrhoea, and were seen in
animals of bothsexesatall three dose levels.

Frequently, the lowest dose level animals had soft stools (5/5 males and 4/5 females) and the middle dose level
animals had soft stools (5/5 malesand 5/5 females) and diarrhoea (4/5males and5/5 females). The highestdose
level animals experienced incidences of soft stool (4/5 malesand 5/5 females) and marked diarrhoea (5/5 males
and 5/5females). No other treatment-related clinical signs were noted.

D. BODYWEIGHT

Slightly reducedbody weight gains occurred for both sexes at all three dose levels. However, differences in body
weights between treated and control groups were lessthan 10 %. Thisshould be set in context to the fact that the
dietary inclusion levels represented 3 %, 4 % and 5 % by mass of the feed offered, and consequently the calorific
value of the feed was concomitantly reduced.
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Table 6.3.1-2: Range-finding Study of Glyphosate Administered in Feed to Sprague-Dawley Rats

(_ 1989): Body weight means [g]

Dose group [ppm]
Males Females

0 30000 | 40000 | 50000 0 30000 | 40000 | 50000
Study mean 360.9 1355.0 ||342.9 [|335.0 [234.2 12252 112259 []219.8
% Difference from control
(study mean) - -1.7 5.0 -7.2 - -3.8 -3.6 -6.2
% Difference from control
(final bodyweight) - -2.3 5.9 -9.6 - 5.9 -4.5 -9.0
% Gain frominitial 27.2 122.9 120.8 1154 23.1 1154 117.8 112.6

Table 6.3.1-3: Range-finding Study of Glyphosate Administered in Feed to Sprague-Dawley Rats

(I 1989): Summary of body weight data [g]

Dose group [ppm]
Males Females

0 30000 | 40000 | 50000 0 30000 | 40000 | 50000

Pretest 3133 £|13166+(]3106+|]3120+|206.6 £|12072+|]206.1+(205.6 *
24.25 2059 |30.37 [19.24 1532 |18.09 |14.72 16.02

Day 6 337.7 £|13326=+(]3220+(]311.0+(224.8 +||2176+][|2161+]|2122+
28.26 21.14 [39.20 |26.37 1434 |17.22 |13.47 14.98

Day 16 3720 £||3604=+|]3458+(]3412+(240.0 +£||2310+|]2300=+]| 2234+
30.40 19.92 |46.67 |[27.13 15.27 |18.44 |16.64 18.70

Day 23 383.0 *[|3755+(13610+[[3507+(245.4 +||231.1+(|2345+]( 2263+
32.10 21.05 [47.99 |31.36 16.88 |[17.27 [12.54 18.16

Day 28 398.6 | |3895+(]375.14£(]3602+(254.3 +||2392+]]2428+]2315+
y 35.77 21.79 |48.90 [35.90 16.93 19.29 ]19.85 20.93

Table 6.3.1-4: Range-finding Study of Glyphosate Administered in Feed to Sprague-Dawley
Rats ([ 1°69): Summary of cumulative body weight changes [g]

Dose group [ppm]
Males Females
0 30000 | 40000 | 50000 0 30000 | 40000 | 50000
Day1 8 243 +[|158 +£|[114% x| [-1.0** [182 #[]103 £[[10.0 +||6.6% =
6.21 5.62 11.23 +7.27 |5.70 7.83 7.18 452
Day1_16 586 +|]43.6 +||362%%(]29.2%*[33.4 =+[|23.8 £[|23.9 £[|17.8**
8.38 1190 |16.35 |[£9.00 (1054 |6.12 5.87 +4.76
Day1_23 69.6 *|]58.7 £|]504 £|[38.7% [388 +|[239%%[]283 +|]20.7%*
6.89 8.48 1791 |+£12.49 |10.73 |7.14 8.18 +6.46
1727 £ 1645 +£]|48.2%= 1320%£[36.7 +[|25.8%*
Day1-28 8531 7698 |1913 |+ 1604|301 *|ogo (1208 [7.07
' (-15%) |(-24%) |(-43%) | (-23%) | (-23%) [(-46%)

* Statistically significant from control (Dunnett’s test; p <0.05);
** Statistically significant from control (Dunnett’s test; p<0.01)

E. FOOD CONSUMPTION

Food consumptionwas reduced on a g/day basis for males at the two highest dietary levelsas compared to their
respective controls during the first week of testing.

After that, food consumption was comparable to that of the control animals during the remainder of the study.
Food intakefor females was comparable to control throughout the study.
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Table 6.3.1-5: Range-finding Study of Glyphosate Administered in Feed to Sprague-Dawley

Rats (_ 1989): Food consumption [g/day]

Dose group [ppm]
Males Females

0 [ 30000 | 40000 | 50000 | 0 | 30000 | 40000 | 50000

1209 =] [195%£| [17.0%F 1157 ] 1160 £[1168 =
Day1-8 220 *l2a8 288 |+ 192(1%5 *loeg |193 |44
: 11%) |(17%) |(28%) |* 15%) | (@4%) |©@%)

Days_ 16 243 E[[240 £[1239 £[1230 [188 [[174 £[[185 =[[17.9 =
198 |150 |329 |o96 |234 |08 [232 |0.90

Day 1623 206 1250 L[1247 =[1255 £|101 £[LI181 £[1195 £[L188 =
221 |099 [338 |065 |124 |043 |212 |165

1235 £[1245 =]1243 = [17.0 £[]182 £[]186 =
Day 23- 28 oo *loes (306 231 (507 *|o74  [273  |037
: 1% |Gw) |ew) |* 17%) |@12%) |(10%)

* Statistically significant from control (Dunnett’s test; p <0.05);
** Statistically significant from control (Dunnett’s test; p <0.01)

Table 6.3.1-6: Range-finding Study of Glyphosate Administered in Feed to Sprague-Dawley
Rats (_ 1989): Mean food consumption [g/day]

Dose group [ppm]
Males Females
0 30000 | 40000 [ 50000 0 30000 | 40000 | 50000
Study mean 24.1 23.4 23.2 22.5 19.3 17.1 18.1 18.0
%  Difference  from
control (study mean) n.a. -2.9 -3.7 -6.6 n.a. -11.4 -6.2 -6.7

n.a.: notapplicable

F. NECROPSY
Gross pathology
There were no treatment-related changes observed at necropsy.

Histopathology
There were no microscopic lesions related to treatment.

I11. CONCLUSIONS

No animals died during the course of the study. Slightly reduced body weight gains were noted in both sexes at all
three dose levels, although significant reductions consistently occurred only in high dose malesand females (9.6
and 9.0%, respectively, after 4 weeks). Food consumption (g/day) was reduced for mid and high dose males during
the first week of the study. Food intake for treated females was comparable to controls throughout the study. The
only clinical signs of toxicity were soft stool and/or diarrhoea, which occurred in both sexes at all dose levek;
nine-of-ten low doseanimals had loosestools, allmid doserats had loose stools and/or diarrhoea, while diamhoea
was the predominant sign in high dose animals during the last three weeks of the study. Gross and microscopic
pathology examinations revealed no treatment-related lesions.

According to the study author, the body weight reduction may have been secondary to the described
gastrointestinal effects, rather than a direct toxic response to treatment. This interpretation was supported by the
absence ofany corresponding changes in food intake, survival, gross and/or microscopic pathology.

Assessmentand conclusion by applicant:
In this study, glyphosate was administered in the diet to four groups of five male and five female Sprague-
Dawley rats at target concentrations of 0, 30000, 40000 or 50000 ppm (equivalent to 0, 1921.1, 2634.1 or
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3278.1 mg/kg bw/day for males and 0, 2310.6, 3256.4 or 4150.2 mg/kg bw/day for females) for four weeks
in generalcomplianceto OECD 407.

Significant incidences of soft stools and/or diarrhoea were noted for both sexes at all three exposure levels
with the highest dose group most affected. Slightly reducedbody weight gainsoccurred for both sexes atall
three dose levels but were atalltimes lessthan 10 % of the corresponding controls, and were probably in part
due to the lower calorific value of the diet offered (due to high level of glyphosate inclusion). This body weight
reduction may have been secondary to the observed gastrointestinal effects. This interpretation is supported
by the absence of any corresponding changes in food intake, survival, gross or microscopic pathology. No
othersignificant effects were noted in this study.

Selection of dose levels for a longer term study should consider secondary effects (nutritional imbalance,
dehydration and death) oftenrelated to diarrhoea.

Based onthe results of this 28—day range-finding study, no robust NOAEL can be derived.

Assessment and conclusion by RMS: The RMS agrees with the assessment of the GRG, except with the

RAR (2015) on glyphosate.

conclusion that body weight gain was only slightly reduced (within 10% compared with the corresponding
controls). Based on the mean body weight gains presented in Table 6.3.1.3-4, the RMS considers that body
weight gain wasadversely affected in alldose groups forat all observationintervals and forbothmales and
females (>10% compared with controls). In addition, the RMS disagrees with the statement by the study
authorsand GRG that the body weight reduction is secondary to the described gastrointestinal effects, rather
than a direct toxic response to treatment as other parameters thatwere included in the study were rather limited
(organ weights, histopathology).

The conclusionthat norobust NOAEL can be derived is in line with the previousassessments in the DAR and

B.6.3.1.4. Oral 28-day in mice

Data point |CA5.3.1/006

Reportauthor |

Reportyear 1978

Reporttitle A FourWeek Pilot Study with Glyphosate in Mice
ReportNo 77-2110

DocumentNo Not reported

Guidelines followed in study

No guideline followed, similarto OECD 407 (1981)

Deviations from current test
guideline (OECD407,2008)

No sensory reactivity was investigated; no haematology or clinical
chemistry was performed; organ weights were not determined;
histopathology was not performed.

Previousevaluation

Not accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

No (pre-GLP).

Acceptability/Reliability

Conclusion GRG: Supportive, category 3b

Conclusion AGG: The study is considered to be acceptable but with
restrictions (reliable with restrictions) (asa dose range finding study) as this
study is designed as a non-guideline dose-range finding study with very few
parameters included (refer to deviations above)

Executive Summary
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This study was conductedto select dose levels fora 90—day sub-chronic study of glyphosate. The test substance
was administered orally via the diet to mice at target dose levels of 0 (control), 100, 300 or 1000 mg/kg bw/day
(approximately 80, 235 or 800 mg/kg bw/day actual achieved dose, after correction for test substance purity). All
survivors were necropsied a fter four weeks of test substance administration.

Animals were observed for mortality, clinical signs, body weight changes, food consumptionand gross pathology.

All in-life data (physical observations, body weight and food consumption) and gross necropsy observations
indicated no adverse effectsatany of the dose levels administered.

I MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate
Description:  Course white powder
Lot/Batch#: XHI-162
Purity: 83%
Stability of test compound:  Not reported

2. Vehicle and/
or positive control: Diet /none

3. Testanimals:
Species:  Mouse
Strain:  cp-1,COBS (ICR derived)
Age:  7weeks
Sex:  Maleandfemale
Weightatdosing: 3 28 ¢ (25-31g): © 22 g (2024 g)
Acclimationperiod: 1g days

Diet/Food: Standard laboratory diet (Purina Laboratory Chow®) ad libitum; fresh
food presented twice weekly.

Water:  \water, ad libitum

Housing:  |ndividually in elevated stainless steel wire mesh cages.

Environmental conditions: Temperature:  Not reported
Humidity: Not reported
Air changes:  Notreported

B:  Studydesignand methods

In life dates: 1978-03-13to 1978-04-12

Animal assignmentand treatment:

The test material was offered on a continuous basis in the basal diet to groups of5 CD-1 mice per sex for 30 days.

Dietary concentrations were 0,100, 300 and 1000 mg/kg bw/day (approximately 80, 235and 800 mg/kg bw/day
aftercorrection for test substance purity).
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Table 6.3.1-1: A Four Week Pilot Study with Glyphosate in Mice _ 1978): Study

design

Targetdietary Achieved
Testgroup concentration compound intake Males Females

[mg/kg bw/day]* | [mg/kgbw/day]

Control 0 0 5 5

Low 100 80 5 5

Mid 300 235 5 5

High 1000 800 5 5

1 Active substance-dosing based on 98.5 % activity of the technical material. Upon analysis of the test material by the
sponsor, glyphosate was assayedat 83 % active.

Analysis of the testdiet

Appropriateamounts of compound (adjusted by most recent weekly body weight and food consumption data) and
standard laboratory dietwere mixedweekly. A4 oz. sample of each dietary level plus control diet was taken from
each weekly batch of diet prepared. In addition, when feeders were filled, two extra feeder jars of each dietary
levelplus control feed were placed in anempty animal cage immediately adjacentto the lastanimalin eachgroup
and sampled after 7 days. All feed samples (the 4 0z. samples taken at each diet preparation from each batch as
well asthe entire contents of thetwo extra feeders for Groups | — I'VV) were stored frozenat | . Samples

were packedon dry ice and sent to Y o' a nalysis on 18 April 1978.

Mortality
Mice were checked twice daily for mortality.

Clinical observations

All animals were examined for gross signs of toxicological or pharmacological effects twice daily. Additionally,
all animals received a detailed physical examination for signs of local or systemic toxicity and pharmacological
effectsonce eachweek.

Body weight
The weight of each animal was recorded twice prior to treatment, weekly during treatment and terminally (after
fasting).

Food consumption and compound intake
The quantity of food consumed by each animal was recorded once prior to treatmentand weekly during treatment.
Please referto the table above for information on the compound intake.

Sacrifice and pathology

All animals were killed by exsanguination under ether anaesthesia. Tissues with gross abnormalities were
preserved in 10 % neutral buffered formalin and held for possible future examination.

Statistics
Body weight and food consumption data were analysed. Mean values of all dose groups were compared to control
ateachtime interval.

1. RESULTS AND DISCUSSION

A.  ANALYSISOF THE FORMULATEDDIETS
The analysis of the formulated diets was in the responsibility of the sponsor.

B. MORTALITY
All animals survivedthe duration of thestudy.

C. CLINICAL OBSERVATIONS
There were no physical observations noted which were considered related to the administration of the test material.

D. BODYWEIGHT
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Slightly lower mean body weights, as compared to control, were noted for males receiving 300 or 2000 mgkg
bw/daythrough week two. Thisonly achieved statistical significance duringthe first week in high dose animak.
The high dose males has slightly lower mean body weight pre-testand asa consequence. These differences were
not considered related to the administration of Glyphosate.

Meanbodyweights for males receiving 100 mg/kg bw/day and all test substance-treated femaleswere considered
comparable to those of the controls throughout the course of the study.

Table 6.3.1-2: A Four Week Pilot Study with Glyphosate in Mice (_ 1978):
Summary of body weight data [g]

Dose group [mg/kg bw/day]
Males Females
Week 0 100 300 1000 0 100 300 1000

1 248 £|248 +£|1254 £|]244 £(194 (194 £(]19.2 £[119.6 +
1.6 1.8 1.8 0.9 0.5 0.5 0.8 0.9

0 298 £|[284 +£|]27.8 £|]276%%+ (216 =*|[|21.2 £(122.4 £[121.8 +
0.8 2.2 19 1.8 0.9 0.8 1.1 14

1 326 +|[[31.6 +|[31.0 £[|31.4 £[23.8 +[1242 +[124.4 £[124.6 =+
15 1.7 16 1.7 0.8 1.1 0.9 15

) 338 *[]326 £[]320 £|]318 £|25.2 %[125.6 £|126.0 £[|1266 =
1.3 2.3 2.0 2.0 0.8 15 14 2.1

3 332 £(133.6 £(1334 +£(332 +£|264 +£||252 £(126.6 £[126.6
16 2.2 19 1.9 15 1.6 0.9 1.8

4 344 *(]34.0 £]]33.6 £|34.4 (282 +£]|]266 £||27.2 £[]27.6 =
1.3 2.3 1.7 1.9 15 1.8 1.1 2.2

E. FOODCONSUMPTIONAND COMPOUND INTAKE
Food consumption values forallanimals receiving Glyphosate were generally comparable to those of the controk
throughout thestudy.

Appropriate amounts of test material, based on 98.5 % activity, were mixed fresh weekly in Purina Laboratory
Chow®to yield doselevels of 100, 300 and 1000 mg of test material per kg of body weight per day. Uponanalysis
by the sponsor, glyphosateassayedatan activity of 83 %. Consequently, the mean compound consumption values
are approximately 80 % of the proposed dose levels.

F. NECROPSY

Gross pathology

Macroscopic postmortem observations did not reveal any changes considered related to the administration of test
material.

1. CONCLUSIONS

All in-life data (physical observations, body weight and food consumption) and gross necropsy observations
indicated no adverse effectsatany of the dose levels administered.

Assessment and conclusion by applicant:
In this range-finding, the test substance glyphosatewas administered orally via the dietto CD-1 mice at doses
of approximately 80,235 0r800 mg/kg bw/day of active substance similar to OECD 407 (1981).

All in-life data (physical observations, body weight and food consumption) and gross necropsy observations
indicated no adverse effects of glyphosate atany of thedose levels administered.

Assessmentand conclusion by RMS: The RMS agrees with the conclusion of the applicant. As the study is
considereda dose-range finding study with limited reporting, no NOAEL has been derived.
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| Thisconclusion isin line with the previous assessments in the DAR and RAR (2015) on glyphosate.

B.6.3.1.5. 14-day dose range finding study in dogs

Data point: |CA5.3.1/007

Reportauthor I

Reportyear 1989

Reporttitle Glyphosate: Oral Maximum Tolerated Dose Study in Dogs
ReportNo 5660

Document No Not reported

Guidelines followed in study U.S. EPAFIFRAB82-1

Deviations from current test|Thisstudy was essentially a doserange-finding study for which no guideline
guideline: isavailable.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability: ConclusionGRG: Valid, category 2a

Conclusion AGG: The RMS considers this study as unacceptable as this
study is designed as a non-guideline oral maximum tolerated dose study with
only one dog per sex per treatment regime (Part A and Part B) and limited
parameters were included in the study . No control animals were included in
the study.

Executive Summary

This study was conductedto determine the oral maximum tolerated dose for glyphosatein Beagle dogs for dosing
subsequent repeated dose toxicity studies in this species. Glyphosate was administered by gelatin capsule to one
male andonefemale dogfor 7 day periods at escalating dose levels of 100, 300and 1000 mg/kg bw daily (Part A)
andto onedogof each sexfor 14 days at 1000mg/kgbw/day (PartB).

Clinical observations were made daily. Body weights were assessed twice weekly and food consumption recorded
daily. Forpart A, laboratory investigations of haematology and clinical chemistry were performed onallthe dogs
before dosing started and after 7 days of treatment with each dose level. For part B, blood samples were taken
before dosing and after 14 days of dosing. Urine samples were collected pre-trial and the day prior to sacrifice
(part B only). Samples were collected over the final 17 hours of a 21 hour period of water deprivation. Faecal
analysis for occult blood was performed at the time of the urine collections. At the end of the scheduled dosing
periods, the animals were sacrificed and subjected to a full examination post mortem. Selected organs were
weighed and tissues were taken for possible subsequenthistopathology examination thatwas not performed.

There were no mortalities. There were no clinical signs of toxicity considered treatment related after 21 days of
dosing up to 1000 mg/kg bw/day (Part A). Other than loose faeces in the one female during the dosing period,
there were no other clinical observations considered related to treatment during 14 days dosing at 1000 mgkg
bw/day (Part B). Body weight profiles or food consumption were notaffected by administration of glyphosa te. No
haematological effects considered related to treatment were observed. Aslight increase in alanineaminotransferase
occurred in the two male dogs treated with glyphosate and a slight reductionin cholesterol levels in dogs of both
sexes that were not considered treatment related. There were no effects of glyphosate administration on urine
parameters or occult blood detected in faeces in dogs of either sex. At necropsy, there were no gross lesions
observedattributable to treatment with glyphosate with dose escalationor 14 days dosingat 1000 mg/kg bw/day.
There wasa reduction in absolute and relative spleen weight in the male dog with dose escalation to 1000 mgkg
bw/daybut not in the male dogtreated with glyphosate for 14 days. Microscopic examination of tissues wasnot
performed.
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I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate
Description:  White powder
Lot/Batch#: 161-JRJ-131-2
Purity: 99.5%
Stability of test compound:  Not indicated

2. Vehicle and/
or positive control: No controls utilised.

3. Testanimals:
Species:  Dog
Strain: Beagle
Age: 4 months
Sex: Maleandfemale
Weightatdosing: Part A: $8.5kg @ 8.6kg; PartB: 39.2kg ? 9.3kg

Acclimationperiod: At least 2 weeks.

Special Diet Services (SDS) complete dry Diet A, 400 g/day
approximately on hour afterdosing.

Water: Tapwater, ad libitum

Diet/Food:

Housing:  Individually in pens
Environmental conditions: Temperature: ~17 °C (14 — 22 °C transientextremes)
Humidity: ~42 % (18 — 56 % transientextremes)
Air changes: 15 perhour
12 hours light/darkcycle

B:  Study designand methods
In life dates: Part A1989-01-31t01989-02-21; Part B 1989-02-28 to 1989-03-14

Animal assignmentand treatment:

This study wasessentially a dose range-finding study to determinethe oral maximum tolerated dose of glyphosate
forsettingdose levels for subsequent chronic dog studies. Dose levels up toa maximum limit level of 1000 mgkg
bw/day were investigated. Dose levels were selected based on available acute toxicology data. The study was
conducted in two parts, AandB. Forpart A, one male and one female dog were dosed orally by gelatin capsule at
escalating dose levels of 100, 300 and 1000 mg/kg bw/day. Each dose level was administered for 7 consecutive
days. Forpart B, one male andone female were dosed orally by gelatin capsule with 1000 mg/kg bw/day for 14
consecutive days. Daily multiple capsule dosingwas necessary for the 1000 mg/kg bw/day dose level. One batch
of the testmaterial (Batchno. 161-JRJ-131-2, purity 99.5 %) was used during the course of the study. Kruger hard,
cleargelatin capsules (35 x 17 mm) were used for the formulation of individual animal daily doses. Encapsulation
of the bulk powder into individual animal daily doses was carried out weekly. Individual doses were calculated
and prepared on the basis of the animals' most recently recorded body weight.

Table 6.3.1-1: Glyphosate: Oral Maximum Tolerated Dose Study in Dogs (||| G 1252
Study design
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Testgroup [mngg Igvev\//g;y] Males Females
Part A 100 (7 days) 1 1
300 (7 days)
1000 (7 days)
PartB 1000 (14 days) 1 1
Mortality

Each animalwas checked for mortality or signs of morbidity during daily clinical observations.

Clinical observations
A check for clinical signs of toxicity at regular intervals throughout each working day, generally early morning
and as late as possible each day.

Body weight
The body weight of eachanimal was recorded twice weekly.

Food consumption and utilisation
Individual food consumptionwas recorded daily.

Ophthalmoscopic examination
Ophthalmoscopy was notperformed.

Haematology and clinical chemistry

Forpart A, laboratory investigations of haematology and clinical chemistry were performed onall the dogs before
dosing started and after 7 days of treatment with each dose level. For part B, blood samples were taken before
dosing and after 14 days of dosing. All blood samples were taken from the jugular vein after the dogs had been
fasted overnight.

EDTA was used as an anti-coagulant for evaluation of all haematology parameters with the exception of
prothrombin time for which citrate was used. The following haematological parameters were measured:
Haemoglobin, haematocrit, red blood cell count, mean cell volume (MCV), mean cellhaemoglobin (MCH), mean
cell haemoglobin concentration (MCHC), reticulocyte count, total white blood cell and differential counts, platelet
countand prothrombin time.

For clinical chemistry evaluations, heparin was used asan anti-coagulant and plasma analysed for the following
parameters: Blood urea nitrogen, glucose, aspartate aminotransferase, alanine aminotransferase, lactate
dehydrogenase, sodium, potassium, calcium, chloride, creatinine, total protein, protein electrophoresis, aloumin,
albumin/globulin ratio, cholesterol, alkaline phosphatase, phosphate and total bilirubin.

Urinalysis/Faecal analysis

Urine samples were collected (part B only) pretrial and theday prior to sacrifice using metabolism cages. Samples
were collected over the final 17 hours of a 21 hour period of water deprivation. The following parameters were
measured: Appearance, volume, pH, specific gravity, proteins, glucose, ketones, blood pigments, bilirubin and
urobilinogen. Microscopic examination of the spun urine deposit was performed for the presence of epithelial
cells, white blood cells, red blood cells, crystals, ca sts, organisms and abnormal constituents. Faecal analysis for
occult bloodwas performedatthe time of the urine collections.

Sacrifice and pathology

After completion of the respective dosing periods, the animals were sacrificed by intravenous pentobarbitone
sodium followed by exsanguinationand subjected to a gross pathological examination. Any macroscopic findings
were recorded. Terminalbody weights were recorded.

The following organ weights were determined: heart, liver, kidneys and spleen.
Tissue samples were taken from the following organs and preserved in buffered formalin: All gross lesions,

adrenals, heart, kidneys, liver, ovaries, spleen, testesand thymus. These tissues were retained as a contingency for
subsequent microscopic examination.
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Statistics
Not applicable, only one animal per each sex used for each phase of the study and eachanimal was its own control.

1. RESULTS AND DISCUSSION

A. MORTALITY
There were no mortalities.

B. CLINICAL OBSERVATIONS
Part A: There were no treatment related signs observed after 7 days dosingat 100, 300 or 1000 mg/kg bw/day.

Part B: Other than loose faeces in the female during the course of the dosing period, no treatment related signs
were observed during the 14 days of dosing at 2000 mg/k g bw/day. The incidence of the loose faeces was not
reported.

C. BODYWEIGHT
Part A: Body weight profiles were considered to be satisfactory for both dogs during the treatment period.

Part B: Body weight profiles were considered tobe satisfactory for b oth dogs during the treatment period.

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE
Part A: There were no effects on food consumption from treatment with glyphosate.

Part B: There were no effects on food consumption from treatment with glyphosate.

E. OPHTHALMOSCOPICEXAMINATION
Not performed.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

Part A: There wasa mild reduction in haemoglobin in the male with a mild increase in reticulocytes on Day 22
afterthe finaldosingup to 1000 mg/kg bw/day that was considered related to the repeated blood sampling up to
this study day. There were no findings consideredto be treatment-related.

Part B: There were no treatment related effects in either dogafter 14 days of dosingat 1000 mg/kg bw/day.

Table 6.3.1-2: Glyphosate: Oral Maximum Tolerated Dose Study in Dogs (||| Gz 1252
Selected haematology parameters (individual values)

Dose Level [mg/kg bw/day]

Parameter Male Female

100 300 1000 100 300 1000

Haemoglobin [g/dL]

Part A

Pre-test

121

13.9

Day 7

12.0

14.0

Day 14

10.9

13.6

Day 22

11.6

13.8

Part B

Pre-test

12.9

14.2

Day 22

13.9

15.1

Reticulocytes [%]

Part A

Pre-test

0.2

0.3

Day 7

0.3

0.2

Day 14

0.9

0.6
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Table 6.3.1-2: Glyphosate: Oral Maximum Tolerated Dose Study in Dogs (_ 1989):
Selected haematology parameters (individual values)

Dose Level [mg/kg bw/day]
Parameter Male Female
100 300 1000 100 300 1000
Day 22 1.7 1.3
PartB
Pre-test 1.2 15
Day 22 1.2 0.6

Blood clinical chemistry

Part A: There were no effects considered related to treatment at the 3 dose levels. A mild increase in alanine
aminotransferase (ALT)was observed in the male dogand cholesterol levels were slightly reduced in both malke
and female animals butthesewere not considered treatment related effects.

Part B: There were no treatmentrelated effects. Amild increase in alanine aminotransferase was observed in the
male dogbutwas not considered treatment related.

Table 6.3.1-3: Glyphosate: Oral Maximum Tolerated Dose Study in Dogs (||| G 12
Selected Clinical chemistry parameters (individual values)

Parameter

Dose Level [mg/kg bw/day]

Male

Female

100

300

1000

100

300

1000

ALT[IU/L]

Part A

Pre-test

27

22

Day 7

45

23

Day 14

49

22

Day 22

54

21

Part B

Pre-test

44

23

Day 22

60

30

Cholesterol [mmol/L]

Part A

Pre-test

4.3

4.8

Day 7

3.7

4.2

Day 14

3.6

4.1

Day 22

3.7

4.0

Part B

Pretest

3.6

4.0

Day 22

3.6

3.1

G.  URINE ANALYSIS/FAECAL ANALYSIS

Part A: Not performed.

Part B: There were no treatment related effects for urine and faeces were negative foroccult blood.

H. NECROPSY

Organweights

Part A: The absolute and relative weights of the spleen were reduced for the male dog. The absolute and relative
weight of the spleen for the female and weights of other organsfor both sexeswere considered to bewithin normal
historicalranges for dogs in this facility.
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Part B: Values for the organs weighted were considered to be within nomal limits.

Table 6.3.1-4: Glyphosate: Oral Maximum Tolerated Dose Study in Dogs ||| G 102
Spleen Weight - Absolute and relative to body weight (individual values)

Dose Level [mg/kg bw/day]
Parameter Male Female
100 300 1000 100 300 1000

Absolute spleen
weight [g]

Part A

Day 22 26.91 47.75
Part B
Day 22 56.21 41.94

Relative spleen
weight [% of body
weight]

Part A

Day 22 0.29 0.49
Part B
Day 22 0.58 0.47

Gross pathology
Part A: No lesions attributable to treatment with glyphosate were detected.

Part B: No lesions attributable to treatment with glyphosate were detected.

Histopathology
Not performedforParts AorB.

I11. CONCLUSIONS

There were no mortalities. There were no clinical signs of toxicity considered treatment related after 21 days of
dosing up to 1000 mg/kg bw/day (Part A). Other than loose faeces in the one female during the dosing period,
there were no other clinical observations considered related to treatment during 14 days dosing at 1000 mgkg
bw/day (Part B). Body weight profiles or food consumption were notaffected by administration of glyphosate. No
haematological effects considered related to treatment were observed. A slight increase in alanine aminotransferase
occurred in the two male dogs treated with glyphosate and a slight reductionin cholesterol levels in dogs of both
sexes that were not considered treatment related. There were no effects of glyphosate administration on urine
parameters or occult blood detected in faeces in dogs of either sex. At necropsy, there were no gross lesions
observedattributable to treatment with glyphosate with dose escalation or 14 days dosingat 1000 mg/kg bw/day.
There wasa reduction in absolute and relative spleen weight in the male dogwith dose escalation to 1000 mgkg
bw/daybut not in the male dogtreated with glyphosate for 14 days. Microscopic examination of tissues wasnot
performed.

Based on these results it was concluded that the oral maximum tolerated dose of glyphosate in Beagle dogs is in
excess of 1000 mg/kg bw/day. The report recommends, however, that the high dose level in any subsequentsub-
chronic toxicity study should not exceed 1000 mg/kg bw/day as multiple capsule dose administration would be
the limiting factor.

Assessmentand conclusion by applicant:

In this study, glyphosate was administered by gelatin capsule to one male and one female dog for 7 day periods
atescalatingdose levels of 100,300and 1000 mg/kg bw daily (Part A) andto one dog of eachsex for 14 days
at 1000 mg/kg bw/day (PartB). This study was essentially a dose range-finding study conducted in compliance
with GLP regulations (no certificate of the competent authority was provided).
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Oral administration of glyphosate by gelatin capsule to one male and one female dog for 7 day periods at
escalating dose levels of 100, 300 and 1000 mg/kg bw/day produced no adverse effects. Fourteen days of
treatmentat 1000 mg/kg bw/day in an additional male and female dogwas also well tolerated. There were no
clinicopathological, gross pathological or organ weight findings considered attributable to treatment. It is
unclear, however, if a slight increase in blood alanine aminotransferase in the two male dogs could potentially
be related to treatment with glyphosate butthis increase did not exceed twice the pretreatment levels in these
dogsand thus would notbe considered adverse.

Based on these results it is concluded that the oral maximum tolerated dose of glyphosate in Beagle dogs is
greaterthan 1000 mg/kg bw/day.

Assessmentand conclusion by RMS: The RMS agrees that no adverse effects were observed in this study.
However, asonly a very limited number of animals was included in this study (one persex in Part Aandone
persexin Part B)andonly a limited number of parameters was investigated, the RMS considers this study as
unacceptable and noconclusionon a NOAEL isdrawn by the RMS.

Inthe DAR a NOAEL of 1000 mg/kg bw/day hasbeen derived based onthis study. Intheevaluation provided
in the RAR (2015) it was only statedthat “at least “part B” in which a limit dose of 1000 mg glyphosate/kg
bw was administered daily for twoweeksto dogswas also considered acceptable whereas part A was difficult
to interpret due to a very unusual designwith increasing doses.”

B.6.3.1.6. Five day oral toxicity study in dogs (isopropylamine salt of glyphosate)

Data point: |CA5.3.1/008

Reportauthor I

Reportyear 1982

Reporttitle Range Finding Study of MON 0139 and Isopropylamine Administered
Orally to Dogs

ReportNo 2155

Document No Not reported

Guidelines followed in study None specified

Deviations from current test|Thisstudy wasa doserange-findingstudy forwhich there are no guidelines
guideline: available. The examinations were confined to the occurrence of clinical
signs, determination of body weight and food consumption and to a gross
pathological examination at necropsy.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | GLP was not compulsory when study was conducted/ Study appears in

testing facilities compliance with FDA GLP requirements 21 CFR Part 58./Study conducted
at

Acceptability/Reliability: Conclusion GRG: Supportive, category 2a

Conclusion AGG: The RMS considers this study with the isopropylamine
salt of glyphosate as acceptable but with restrictions (reliable with
restrictions) (as a dose range finding study) as this study is designed as a
non-guideline dose-range finding study with few animals and limited
parameters investigated.

Executive Summary

The purposes of this study were: 1) to determine the potential toxicity of MON 0139 (the isopropylamine salt of
glyphosate) and isopropylamine (IPA) alone administered orally to dogs, and 2) to pro vide information to assist
in determination of dose levels fora subsequent 6 -week study of both materials administered to dogs. Five mak
and four female purebred beagle dogs were administered MON 0139and/or isopropylamine (IPA) by gavage or
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gelatin capsules. Dosages of MON 0139ranged from 312.5 to 2500 mg/kg bw/day in single doses or daily doses
for5 days. No animals died, and all dogs were Killed and necropsied after varying observation periods. Mild weight
loss and reduced food consumption occurred on andshortly after treatment days with MON 0139, however, both
effectswere reversible. Diarrhoea was seen at alldose levels of MON 0139and emesisat all but the lowest dose.
Two dose levels of IPAwere given: 72 mg/kg bwas a single treatmentto a pair of dogs, and 19.43 mg/kg bw/day
for five days to a single dog. Emesis, bloody emesis and loose stools were observed. |PA treatment resulted in
severe oedema, haemorrhage, and necrosis of the rugae in the stomachs of the higher dose level dogs. Mucosal

erosions of the stomach and oesophagus

were observed in the lower level dog.

I. MATERIALS AND METHODS

A: Materials
1. Testmaterial:

Identification:
Description:

Lot/Batch#:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:

MON 0139 (Isopropylamine salt of glyphosate); Isopropylamine

Clear Liguid (MON 0139); Clear, slightly amber liquid
(Isopropylamine)

LURT-12011 (MON 0139); Luling2-81 (Isopropylamine)
62.49 % (MON0139); 99.7 % (Isopropylamine)
Not evaluated

No controls utilised.

Dog
Beagle

Age:

Sex:

Weightat dosing:
Acclimationperiod:
Diet/Food:

Water:

Housing:

Environmental conditions:

B:  Studydesignand methods
In life dates: 1981-03-24t0 1981-05-18

Animal assignmentand treatment:

6—7 months

Male andfemale

& 7.3-10.0kg; @ 7.5-9.4 kgwhen put ontest

At least one month

Ralston-Purina Certified Dog Chow® #5006, 400 g/day
Tap water, ad libitum

Individually in stainless steel cages
Temperature: 20-24°C (6875 °F)
Humidity: 45-65%

Air changes:  Notindicated

12 hours light/darkcycle

Five male and four female purebred beagle dogs were administered MON 0139 or I sopropylamine (IPA) neat by

gavageorgelatin capsules. Individualan
for5 days (See table below).

imals received dosages of MON 0139 asassingle dose and/or daily doses

Due to the preliminary nature of this range-finding study, there were several additions and deviations to the study

protocol.
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The test materials were given neatby gavage orin gelatin capsules at dosages of 312.5,625, 1250 0r 2500 mg/kg
bw/day (MON 0139), or 72 or 19.43 mg/kg bw/day (IPA). Analysis of the physical state, chemical content or
stability of the test material was not required by the protocol. All but one animal were assigned to groups of two
animals (1 male, 1 female). The study protocol indicated that the test material would be administered by gavage
and thestudy was started in thatmanner. However, when the volume being given was reduced to approximately 7
mL,the form of delivery was changed to the less traumatic method of gelatin capsule administration. With gavage,
dosing of the neat test substance was followed with administration of an equivalent amount of water. Blue food
colouring was added to capsules in some cases to help ascertain the presence of test material in vomitus. Three
dogs were given isopropylamine alone to determine the level of toxicity of this test substance alone.

Single dose trials:

The first pair of dogs received single doses of 2500 mg/kg bw of MON 0139 by gavage using Tygon tubing. To
determine the effectoffood in the stomach, themale dog had not been fed thatday, while the female dog had food
available before and after dosing. On thethird day following dosing, in an attemptto administer a dose that would
not produce emesis, the same two dogs were re-weighed and given 1250 mg/kg bwof MON 0139. Both dogs had
been fed before dosing to determine if the presence of food in the stomach might mitigate emesis. After 4 days,
this pairof dogs were again dosed with 1250 mg/kg bw of MON 0139. This time, however, both dogs were fasted
before dosing and offered food immediately afterwards. In a final trial with this pair of dogs the dosage was
reduced to 625 mg/kg bwwith fasting prior to and feed immediately after dosing. These dogs were then observed
for 3 weeks, sacrificed and necropsied.

Repeated dosingtrials:

As a result of the single dose trials, it was decided to administer doses of 625 mg/kg bw/day for5 days in gelatin
capsulesto anew pairof dogs (1 male, 1 female). These dogs were fasted before dosing and fed after dosing. Dose
volumes were adjusted for body weight changes each day of treatment. These dogs were sacrificed in good
conditionafter 3 weeks and necropsied.

A third pair of dogs were dosed at 625 mg/kg bw/day of MON 0139 for 5 days and a fourth pair was dosed at
312.5 mg/kgbwi/day for 5 days. Several drops of blue food colouring were added to each capsule eachd ay to help
determine the presence of test material in the vomitus. These dogs were also fasted priorto and fed after dosing.
Thedogstreated at a dose level of 312.5mg/kg bw/day were observed for nearly 2 weeks after treatmentand the
dogstreated ata dose level of 625 mg/kg bw/day were observed for 1 week.

At the end of the observation period for the two dogs dosed with MON 0139 at 312.5 mg/kg bw/day, it wasdecided
to administer to these dogs the approximately equimolaramount of isopropylamine (IPA) alone contained in the
312.5 mg/kg bw/day dosage of MON 0139. The dosage of IPA given was determined to be 72 mg/kg bw as a
single dose given neatin gelatin capsules. Both dogs were fasted beforedosingand food was made available after
dosing. Within 5 minutes both dogs vomited copious amounts of mucus and frank blood. This continued for 30
minutes, after which time bothanimals were sacrificed for humane reasons.

Inafinaltrial, onenewmale dogwas given daily doses of IPAdilutedto 62.49 % in water via gelatin capsule for
five days. The dosage (19.43 mg/kg bw/day) was calculated to be equivalent to the amount of IPA thatwould be
present in a dosage of 75 mg/kg bw/day of MON 0139. The dogwas fasted priorto and fed after dosing. The dog
was sacrificedand necropsied the day afterthe lastdose.

Table 6.3.1-1: Range Finding Study of MON 0139 and Isopropylamine Administered Orally to
Dogs (- 1982): Study design

Dose Number of Dogs Observation period
doses
Mon 0139
2500 mg/kg bw 1 142,198 3days
1250 mg/kgbw 1 142,198 4 days
1250 mg/kgbw 1 142,192 2 days
625 mg/kgbw 1 142,192 3 weeks
625 mg/kg bw/day 5 15501 9P 3 weeks
625 mg/kg bw/day 5 14°¢,19Q¢ 2 weeks
312.5 mg/kgbw/day 5 149 1Q¢ 3 weeks
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Table 6.3.1-1: Range Finding Study of MON 0139 and Isopropylamine Administered Orally to
Dogs (- 1982): Study design

Dose Number of Dogs Observation period
doses
Mon 0139
Isopropylamine
72 mg/kgbw 1 1491 Q¢ 35 minutes (dogs sacrificed in
extremis)
19.43 mg/kgbw/day 5 13¢ 5days

Superscripts a, b, ¢, d indicate the same individual animals. For example, animals with superscript “a” received several
different dose levels of the substance during the study.

Mortality
Each animalwas observed a minimum of twice daily.

Clinical observations
Each animalwas observeda minimum of twice daily.

Body weight
Animalswere weighed on each day of dosingand weekly thereafter.

Food consumption and utilisation
Individual food consumptionwas estimated usually daily.

Ophthalmoscopic examination
Ophthalmoscopy was notperformed.

Haematology and clinical chemistry
Haematological and clinical chemistry evaluations were not performed.

Urinalysis/Faecal analysis
Urine and faecal analyses were not performed.

Sacrifice and pathology

All animals were killed at the termination of their portion of the study and were necropsied. Survivors were fasted
overnight priorto sacrifice in orderto facilitate gross o bservation of intestinal and gastric organs. No organs were
weighed. Only one kidney and two lymphnodes were retained butnotexamined microscopically.

Statistics
Statistical evaluation of the data was not performed since there wereno more than two animals/dose/sex in a group.

I1. RESULTS AND DISCUSSION
A.  MORTALITY
AnimalsreceivingMON0139atall doses survivedto the end of the observation period. 2 dogs thatreceived IPA
alone, 72 mg/kg, (Equimolarto 312.5mg/kg MON 0139) were Killed in extremis within 30 minutes of dosing.

B. CLINICAL OBSERVATIONS

The first pair of dogs that received single doses of 2500 mg/kg bw of MON 0139 vomited approximately 30
minutes post dosing; the male's vomitus was clear with mucus present; the female's contained moist food and
mucus. The same two dogs given 1250 mg/kg bwof MON 0139 vomited, the female approximately 50 minutes
post dosing and the male 2 hours post dosing. There were no other indications of toxicity for the following four
days. This pair was again dosed with 1250 mg/kg bw of MON 0139 which led to vomiting about one hour post
dosing. The female vomitedand had diarrhoea the next day and the male did likewise two days after dosing. This
pairof dogs, after receiving 625 mg/kgbwdid not vomit butthe male had loose stools later in the day and on the
followingday. The male had oneoccurrence of diarrhoea during the final week before sacrifice.
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For the second pair of dogs dosed with 625 mg/kg bw/day of Mon 0139 for 5 days, both dogs vomited material,
presumably food, test material and gelatin. This usually occurred within 30 minutes after dosing. The male vomited
each day ofdosing, thefemale onthesecond and third days only. The female also had diarrhoea the lastthree days
of dosing and the fourth day’s stool had a greenish, mucoid appearance. The female had diarrho ea twice more
duringthe observation period.

The third pairof dogs that received 625 mg/kg bw/day of MON-0139for5 days, also showed emesis. Both dogs
vomited bluish material which usually occurred within 30 minutes after dosing. Diarrhoea occurred in b oth dogs
on one day the week following treatment. The bluish vomitus colour and green stools observed for these animals
was considered due to thetracking food colour addedto the dose.

The fourth pair of dogs dosed at 312.5 mg/kg bw/day of MON-0139 for 5 days did not vomit atany time. The
female at this dose level had diarrhoea on the second and third day of dosing and both dogs had green stook,
probably due to the food colouring.

Both dogsdosed with IPAat 72 mg/kgbwasa single dose vomited copious amounts of mucus and frank blood
within 5 minutes of dosing. This continued for 30 minutes, after which time it was deemed desirable to humanely
sacrifice both animals.

The final male dog given daily doses of IPA at 19.43 mg/kg bw/day (diluted to 62.49 % in water) for 5 days
vomited each of thefirst three days of dosing, with blood in the vomituson days 2 and 3. Loose stool was the only
observationon days4 and 5 of dosing.

C. BODYWEIGHT

For dogsdosed for5 daysat 625 mg/kg bw/day of MON 0139 and observed for 3 weeks, the male's weight was
steady fortwo weeks thenincreased by 1 kg duringthe finalweek of observation. Thefemale also gained weight,
1.2 kgduringthe finalweek. Thesecond pair of dogs dosed for 5 days at 625 mg/kg bw/day of M ON 0139, lost a
small amount of weight, the male 0.2 kg and the female 0.3 kg by the fifth day. The male regained lost weight
within three days following the last day of treatment. However, the female had several episodes of diarthoea and
did notregain the lost weight for 2 weeks.

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE

For the first pair of dogs thatreceived single doses of 2500 mg/kg bw of MON 0139, the male dog consumedall
his food the 2 days following dosing; the female ate approximately one-fourth to one-third of her ration the
followingday andall of it the second day after dosing.

The pairof dogs given 625 mg/kgbw/day of MON 0139 for5 daysand observed for 3 weeks ate an average of
one-half of their food duringthe 5 days of treatment. Both dogs' appetites improved; they ate anaverage of nearly
three-fourths of their rations the second week and all of them the third week. The other pair of dogs given 625
mg/kg bw/day of MON-0139 for 5 days and observed for 2 weeks ate approximately 60 % of the food offered
duringthe 5 days of treatment. The following week, the dogs consumed nearly all of their rations.

Food consumption for the pair of dogs dosed at 312.5 mg/kg bw/day of MON 0139 for 5 days averaged nearly
80 % of the food offered. The following week, the dogs consumed nearly all of their rations.

The final male dog on this study given daily doses of 19.43 mg/kg bw/day of IPA (diluted to 62.49 % in water)
for5daysdaily ate allof the food offered to him.

E. OPHTHALMOSCOPICEXAMINATION
Not performed.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY
Haematology
Not performed.

Blood clinical chemistry
Not performed.
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G. URINALYSIS/FAECAL ANALYSIS
Not performed.

H.  NECROPSY

Organweights
Organ weights were not determined.

Gross pathology
Forthe pair of dogs dosed once with 625 mg/kg bw of MON 0139 and observed for 3 weeks, neither of theanimals
had anygross lesions at necropsy.

Fordogsdosed at 625 mg/kg bw/day for 5 daysand observed for 3 weeks, gross ne cropsy revealed no lesions for
eitherdog.

For dogsdosed at 625 mg/kg bw/day for5 days and observed for 2 weeks, gross necropsy revealed no lesions in
the female animal. The male dog had dark areas, approximately 0.5to 1 cm in diameter, in both submandibular
lymph nodes.

No gross lesions were reported for the pair of dogs dosedat312.5 mg/kg bw/day of MON 0139 for 5 days.

The pair of dogs dosed once with 72 mg/kg bw of 1PA via capsule and humanely sacrificed after 30 minutes
showed severe oedema, haemorrhage, and necrosis of the rugae of the stomach at necropsy.

The final male dog on this study given daily doses of 19.43 mg/kg bw/day of IPA (diluted to 62.49 % in water)
for5 daysshoweddiffuse, erodedareas in the mucosal layer of thecardiac portion of the stomach, and two focal
erosions were seen in the oesophageal mucosa atgross necropsy theday following the last treatment.

Histopathology
Not performed.

I11. CONCLUSIONS

Five male and four female purebred beagle dogs were administered MON 0139 and/or isopropylamine (IPA) by
gavage or gelatin capsules. Dosages of MON 0139 ranged from 312.5 to 2500 mg/kg bw/day in single doses or
daily doses for5 days. No animals died, and alldogs were killed and necropsied a fter varying observation periods.
Mild weight loss and reduced food consumption occurred on and shortly after treatment days with MON 0139,
however, both effects were reversible. Diarrhoea was seen at all dose levels of MON 0139 and emesis at all but
the lowest dose. Two dose levels of IPA were given: 72 mg/kg bw as a single treatment to a pair of dogs, and
19.43 mg/kg bw/day for five days to a single dog. Emesis, bloody emesis and loose stools were observed. IPA
treatment resulted in severe oedema, haemorrhage, and necrosis of the rugae in the stomachs of the higher dose
level dogs. Mucosalerosions of the stomach and oesophagus were observed in the lower level dog. A no -effect
level was not established for MON 0139 in this study; however, a dosage level of 312.5 mg/kg bw/day was
determinedthatwas non-emetic. A preliminary evaluation of the toxicity of IPAwas accomplished.

Assessmentand conclusion by applicant:

This study was a dose range-finding study conducted in a small number of dogs performed primarily to
determine an oral dose of MON 0139 that could be tolerated by dogs to provide data for setting doses for
subsequent repeated-dose studies in this species. In addition, preliminary comparative information was
obtained on the toxicity of MON 0139 (the isopropylamine salt of glyphosate) and of isopropylamine (IPA)
alone administered orally to dogs.

Individual dogs of each sex were administered several dose levels of MON 0139 and/or isopropylamine (IPA)
once or daily for 5 days. Dosing was by gavage or gelatin capsules with varying regimens of fasting and
feeding before and after dosing to try to control emesis. Dosages of MON 0139 ranged from 312.5 to 2500
mg/kgbw/day in single doses ordaily doses for 5 days.

No animals receiving MON 0139 died. Mild body weight loss and reduced food consumption occurred onand
shortly after treatment days with MON 0139, however, both effects were reversible. Diarrhoea was seen at all
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dose levelsof MON0O139andemesisatall but the lowestdose. Two dose levels of IPAwere given: 72 mgkg
bw as a single treatment to a pair of dogs, and 19.43 mg/kg bw/day for five days to a single dog. Emesis,
bloody emesis and loose stools were observed. IPA treatment resulted in severe oedema, haemorrhage, and
necrosis of the rugaein the stomachs ofthe higher doselevel dogs (these dogs were sacrificed in extremis on
humane grounds 30 minutes after dosing). Mucosal erosions of the stomach and oesophagus were observed in
the lower IPAdose level dog.

A NOAEL wasnot established for MON 0139 in this study; however, a dosage level of 312.5 mg/kg bw/day
was determined as non-emetic.

Assessmentand conclusion by RMS:
The RMS agrees with the assessment by the applicant. No further comments.

In the previous assessment in the RAR (2015), the following was concluded by the RMS DE:

“Astudy by m (1982, TOX9552349) in dogs does also not completely comply to modern standards and
may not be usedforrisk assessment of glyphosate but is of interest because higher toxicity of a formulation
ascompared to the active ingredient was elucidated. Strong gastrointestinal irritation became apparent when
the isopropylamine (IPA) salt of glyphosate (MON 0139) was administered to Beagle dogs. Vomiting and
diarrhoea together with a reduction in body weight gain were observed at a dose level of 625 mg/kgbwand
above. A dose of 312.5 mg/kg bw given for five days still caused a slight decrease in food consumption.
Toxicity of isopropylamine alone was also tested in this experiment revealing strong irritation of gastric and
esophageal mucosa at a much lower dose of 72 mg/kg bw upon single and repeated administration suggesting
that these effects were most probably not or only partly attributable to glyphosate itself.”

B.6.3.1.7. Invitro and in vivo 28-day study on effect of glyphosate on renal proximal tubule cells

Data point: CA5.3.1/009

Reportauthor Gao,H.etal.

Reportyear 2019

Reporttitle Activation of the N-methyl-D-aspartate receptor is involved in
glyphosate-induced renal proximal tubule cell apoptosis

Document No doi.org/10.1002/jat.3795
E-ISSN: 1099-1263

Guidelines followed in study Not applicable

Deviations from current test | Notapplicable

guideline

GLP/Officially recognised testing | Notapplicable

facilities

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

Conclusino AGG: The in vivo part of the study is considered as
reliable with restrictions, as this study was an investigative study
which only included observation of body weight, liver and kidney
weight, kidney histology andseveral other kidney parameters.
Theinvitro partisalso considered as reliable with restrictions.

Full summary of the study according to OECD format

Glyphosate-based herbicides have been used worldwide for decades and have been suggested to induce
nephrotoxicity, but the underlying mechanism is not yet clear. In this study, a human renal proximal
tubule cell line (HK-2) was treated with glyphosate for 24 hours at concentrations of 0, 20, 40 and 60
uM. A cell culture model and an animal exposure model were used to investigate the influences of
glyphosate on renal proximal tubule cells and the potential role of the N-methyl-D-aspartate receptor
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(NMDAR) in response to glyphosate exposure.

Materials and methods

Chemicals — Glyphosate (N-phosphonomethyl) glycine [96%]) and glyphosate monoisopropylamine
salt (purity 96 %), as a 40 % wi/w solution in water were purchased from Millipore Sigma, St. Louis,
USA.

Cell culture and treatment - The human renal proximal tubular epithelial cell line HK-2 was obtained
from the American Type Culture Collection. The cells were cultured in RPMI 1640 medium
supplemented with 10 % foetal bovine serum and 1 % penicillin/streptomycin in a humidified incubator
with 5 % CO- at 37 °C. Glyphosate monoisopropylamine salt solution (40 % wi/w in water) was used to
prepare a glyphosate stock solution (200 mM), which was then was diluted in complete medium to the
final concentrations. HK-2 cells were exposed to glyphosate at 0, 20, 40, 50, 60, 70, 80, 90 or 100 uM
for 24 hours. For intervention experiments, HK-2 cells were pretreated with MK-801 at 100 uM for 12
hours, BAPTA-AM at 2 uM for 12 hours or NAC at 2 mM for 12 hours followed by treatment with
glyphosate at 40 pM.

Cytotoxicity assays - Cell viability and death were evaluated by Cell Counting Kit-8 (CCK-8) and lactate
dehydrogenase (LDH) cytotoxicity assay kit following the manufacturer's instructions. To determine
cell viability, HK-2 cellswere seeded into a 96-well plate (1 x 104 cells/mL) and then exposed to various
concentrations of glyphosate for 24 hours. Cell-free medium and cells treated with water served as the
blank and solvent controls, respectively. A mixture of 10 pL of CCK-8 solution and 90 pL of culture
medium was added to each well and then incubated at 37 °C for 2 hours. Optical density at 450 nm was
measured with a Synergy™ HT Microplate Reader. During the detection of glyphosate cytotoxicity, cell
supernatants from each well were collected and then incubated with the LDH assay solutions for 30
minutesat 25 °C. Cell-free medium and cells treated with water served as the blank and solvent controls,
respectively. Cells treated with lysis buffer and lysis buffer alone served as the positive and positive
blank controls, respectively. Optical density at 490 nm was measured using a Synergy™ HT Microplate
Reader.

Annexin V-fluorescein isothiocyanate/propidium iodide apoptosis assay - Cell apoptosis was measured using an
Annexin V-fluorescein isothiocyanate apoptosis detection Kit. Glyphosate- or vehicle-treated HK-2 cells were
harvested and suspended in binding buffer. Annexin V-fluorescein isothiocyanate (5 pL) wasadded to the cel,
followed by theaddition of propidium iodide (PI, 5 pL). Water served asthe solventcontrol, and apoptosis inducer
A (Apopida) in the Apoptosis Inducer Kit served as the positive control. Cells without Annexin V and Pl were
used as negative controls. Subsequently, the cells were labeled for 15 minutes at 37 °C. The fluorescence intensity
of AnnexinV and Pl wasrecorded using a flow cytometer. Data from 10,000 events per sample were analysed
using FlowJo™ software.

Cellular reactive oxygen species measurement - Intracellular ROS production was measured by 2',7'-
dichlorodihydrofluorescein diacetate (DCFH-DA) using flow cytometry. HK-2 cells were incubated with 100nM
DCFH-DA for 30 minutes at 37 °C. Cells were then harvested and resuspended in basal medium. Water and
hydrogen peroxide were used as the solvent and positive controls, respectively. Cells without the DCFH -DA probe
were used asa negative control. The fluorescenceintensity of 3 x 10 cells per sample was acquired usinga flow
cytometer at an excitation wavelength of 488 nm and an emission wavelength of 530 nm. Data were analysed
using FlowJo™ software.

Detection of intracellular Ca** levels -

Intracellular Ca?* concentrationwas analysed usinga Fluo-4/AM fluorescent probe. The cells were incubated with
2 uM Fluo-4/AM in Hanks’ balanced salt solution at 37 °C for 30 minutes and then suspended in Hanks’ balanced
salt solution and incubated at 37 °C for an additional 20 minutes. H>O and ionomycin (5 pM) were used as the
solvent and positive controls, respectively. Cells without Fluo -4/AM probe were used as a negative control. Cell
analysiswas performedon a flow cytometerat an excitation wavelength of 488 nmand anemissionwavelength
of 525 nm. The [Ca?*]ivalue is represented by the mean fluorescent intensity.
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Western blotting - Untreated and treated cells were washed three times with ice-cold PBS and then lysed by RIPA
lysis buffer containing 1 % protease inhibitors. The cell lysatewas centrifuged and the supernatantwas collected.
The total cellular protein concentration was determined using a BCA assay kit. Equal amounts of total proteins
were separated by sodium dodecyl sulfate polyacrylamide gel electrophoresis through a 12 % gel and then
transferred to polyvinylidene difluoride membranes. The membranes were blocked with 5 % nonfat milk in PBS
+ Tween 20 (pH 7.5) at room temperature for 2 hours. Subsequently, the membranes were washed with PBS +
Tween 20 and incubated with primary antibodies against human NMDAR1, Bcl-2, Bax, Bcl-xl, Bad, cleaved
caspase-3 or B-tubulin overnight at 4 °C. The membranes were then incubated with antirabbit horseradish
peroxidase-conjugated 1gG antibodies for 2 hoursat room temperature. The protein bands were visualized using
an ECL detection kit. B- Tubulin servedasan internal loading control.

Animalsandtreatment - Adult male ICR mice (aged 8 weeks) were obtained from the Shanghai Jiesijie Laboratory
Animal Company (Shanghai, China) with license number SCXK (Hu)2013-0006. The mice were provided food
and waterad libitum and maintained in a controlled environmentat a temperature of 24 + 1 °C, humidity of 45 +
5% and a 12-hour light/dark cycle. The animals were randomly assigned to the control group or the glyphosate
exposure group (6 mice per group). The mice in the glyphosate exposure group received 400 mg/kg bw/day
glyphosatevia oral gavage once perday fora period of 28 days. Foradministration, glyphosatewas diluted in an
aqueous suspension and given to the miceonceperdayin a volume of 0.1 mL/10gof body weight. The mice in
the control group received distilled water. Body weight and food intake were measured daily. Urine was collected
once a week using metabolic cages. At the end of the exposure period, blood was collected from the orbital venous
plexus underanesthesia to prepare serum. Then, theanimals were sacrificed and kidneys excised and washed with
saline. The kidney samples were fixed by immersion in a 4 % paraformaldehyde solution for 24 hoursat4 °C for
histology, immunohistochemistry and TUNEL examinations. The remaining samples were snap -frozen in liquid
nitrogen and maintained at —80 °C for subsequent laboratory analysis.

Urine biomarker measurement - Urine and serum were frozen and stored at—80 °C immediately after collection
and centrifugation. Urine creatinine, uric acid, urea and serum creatinine levels were determined using the
respective assay kits. Urine B2-microglobulin and albumin levels were measured using enzyme-linked
immunosorbent assay Kits.

Superoxide dismutase, catalase, glutathione peroxidase and malondialdehyde measurements - At the end of
glyphosate treatment, the culture supernatants of treated and untreated HK-2 cells for the in vitro experiment or
renal tissue for the in vivo experiment were freshly collected on ice for measurements of superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GSH-Px) and malondialdehyde (MDA) activities using the
correspondingassay kits. SOD activity was determined accordingto the xanthine oxidase method, CAT activity
was determined using the colorimetric method, GSH -Px activity was determined according to the ultraviokt
spectrophotometric method, and MDA levels were determined using the thiobarbituric acid method. All
experiments were performed following the manufacturer's instructions.

Kidney histopathology — Kidney tissue fixed for histopathological examination was dehydrated and embedded in
paraffin. Tissue sections of 5 um were mounted on poly-L-lysine-coated slides, deparaffinised with xylene, and
stained with hematoxylin and eosin. A trained pathologist blinded to the treatments evaluated the tissue slides
usingan optical microscope.

Immunohistochemistry - Because the chemical structure of glyphosateand that of its metabolite AMPA aresimilar
to glycine and glutamate, which are agonists of the N-methyl-D-aspartate receptor (NMDAR), the potential role
of the NMDAR pathway in mediating the proapoptotic effect of glyphosate on proximal tubule cells was
investigated. The kidney samples fixed for immunohistochemical examination were dehydrated, embedded in
paraffin and cut in 5-pum thick slices. The slides were then deparaffinised and incubated with rabbit monoclonal
anti-NMDARL primary antibodies at 4 °C overnight, washed in PBS and incubated with goat antirabbit 1gG-
horseradish peroxidase secondary antibodies for 50 minutes at room temperature. Next, 50 mL of 3,3’-
diaminobenzidine was added to each kidney section, which was stained for 5 minutes. After the slides were
washed, they were counterstained with hematoxylin for 3 minutes. The slides were then mounted and examined
under a microscope. NR1 expression was quantified using Image-Pro Plus 6.0 software. Two negative controlks
were used: PBS treatment in place of primary antibody and an isotype -matched nonspecific antibody (nomal
rabbit 1gG). Brain tissue frommicewas usedasa positive control.

TUNEL assay - Apoptotic cells were detected with a TUNEL assay kit according to the manufacturer's instructions.
4’-6-diamidino-2-phenylindole was used for counterstaining. Kidney tissue samples fixed for TUNEL
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examination were dehydrated, embedded in paraffin and cut in tissue sections of 5 um. The sections were then
deparaffinised, rehydrated and treated with Protease K, after which they were incubated with the TUNEL reaction
mixture in a humidified chamberat 37 °C for 2 hours. The sections were washed with PBS (pH 7.4) to terminate
the reaction and then treated with 4°-6-diamidino-2-phenylindole. Sections treated with DNase before TUNEL
examinationservedasa positive control, and sections without terminal deoxynucleotidy | transferase were used as
a negative control. From each section, 5 randomly selected fields (200 x magnification) were photographed with
a fluorescence microscope. The number of TUNEL -positive cells in each field was counted using Image-Pro Plus
6.0 software and divided by thefield area. Theaverage apoptotic cell density of the 5 fields was then obtained for
each group.

Results

Cytotoxicity and apoptosis in HK-2 cells — Glyphosate reduced statistically significantly the number of
viable cells at > 40 pM and increased LDH release from 40 uM on. In addition, the cytotoxic effect of
glyphosate on HK-2 cells was found to be dose- and time-dependent upon prolongation of the exposure
times. Cell viability of both the 40 and 60 uM exposure groups was reduced but still greater than 50 %
after 24 hours of exposure. Therefore, subsequent experiments were conducted with 0, 20, 40 and 60
uM with 24-hour exposure periods. In comparison with the control group, the glyphosate exposure
groups showed increased percentages of apoptotic cells (Annexin V+, PI+/-), with significant
differences occurring at concentrations greater than 40 uM. Furthermore, the expression of apoptosis-
related proteins was investigated using Western blotting where in comparison to the control group
glyphosate exhibited upregulated proapoptotic proteins (Bax and Bad) at 20 and 40 pM while
downregulated antiapoptotic proteins (Bcl-2 and Bcl-xl) were evident at 40 and 60 uM. Cleaved
caspase-3 levels were significantly upregulated at 40 and 60 uM.

Oxidative stress, NMDAR1 expression and calcium influxin HK -2 cells - Incomparison with the control
group, glyphosate increased statistically significantly cellular ROS levels at 40 and 60 uM. SOD, CAT
and GSH-Px levels were statistically significantly reduced whereas there was a statistically significant
increase in the MDA level. Glyphosate exposure increased NMDARL expression in a dose-dependent
manner. Because NMDAR is involved in calcium influx and calcium homeostasis, [Ca?*]; levels were
determined after glyphosate exposure using flow cytometry-based measurement with the Ca2*- sensitive
probe Fluo-4/AM. It was found that glyphosate exposure increased [Ca?*]; levels.

Effects after pretreatment with MK-801 - To examine the role of NMDAR in glyphosate-induced
calcium influx and apoptosis, HK-2 cells were pretreated with the NMDAR inhibitor MK-801 at 100
uM for 12 hours followed by treatment with 40 uM glyphosate for 24 hours. MK -801 attenuated the
upregulation of [Ca?*]i in the HK-2 cells after 24 hours of glyphosate treatment. Inhibition of NMDAR
was found to attenuate ROS increase in these cells and significantly decrease glyphosate-induced
apoptosis.

Effects after pretreatment with BAPTA -AM and N-acetylcysteine - To examine the relationship between
glyphosate-induced calcium influx and apoptosis, HK-2 cells were pretreated with 2 uM of an
intracellular calcium chelator (BAPTA-AM) for 12 hours to decrease [Ca?*]i. Cells pretreated with
BAPTA-AM and exposed to 40 uM glyphosate had lower [ Ca?*]; levelsthan cells exposed to glyphosate
alone. BAPTA-AM pretreatment also significantly decreased glyphosate-induced apoptosis and ROS.
To determine the role of ROS in glyphosate-induced apoptosis of HK-2 cells, cells were pretreated with
2 mM of a ROS scavenger (N-acetyl cysteine, NAC) for 12 hours before glyphosate treatment. NAC
pretreatment was found to reduce glyphosate-induced ROS levels and apoptosis.

NMDARL1 expression and kidney damage - Glyphosate was administered orally to ICR mice for 28 days
at adaily dose of 400 mg/kg bw to investigate its effectson the kidney in vivo. No statistically significant
difference was found in body weight gain and relative liver and kidney weight between the control and
the glyphosate exposure groups. Histopathological examination of the kidney identified exfoliation of
renal tubular cells. The TUNEL assay confirmed the increase in renal tubular cell apoptosis in mice
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exposed to glyphosate. No statistically significant changes were observed in urine creatinine, uric acid,
urea nitrogen, serum creatinine and blood urea nitrogen levels. A transient increase in urine albumin
was observed after 7 and 14 days of treatment and urinary $2- microglobulin levels were statistically
significantly increased after 7, 21 and 28 days of treatment. In addition, statistically significant
reductions in the levels of SOD, CAT and GSH-Px, and a statistically significant increase in MDA was
observed in the kidneys of the glyphosate treated group. Besides, the average optical density for
NMDAR1 was found to be increased in kidneys from glyphosate treated mice.

Discussion and conclusion

Glyphosate exposure was found to increase the production of ROS. In in vitro and in vivo it was shown
that MDA levels increased and that the activities of the major endogenous antioxidant enzymes SOD,
CAT and GSH-Px decreased as a result of glyphosate exposure which is indicative of the disturbance of
the pro-oxidant/antioxidant balance. To understand how this balance is disturbed the role of the N-
methyl-D-aspartate receptor (NMDAR) was investigated because the structure of glyphosate is similar
to that of glycine and glutamate which are both agonists of this receptor. NMDAR has been reported to
mediate some renal diseases, such as hyperhomocysteinemia-induced glomerulosclerosis, gentamicin
nephrotoxicity and lipopolysaccharide-induced renal insufficiency. In this study, using the human renal
tubular epithelial cell line HK-2, the increased expression of NMDARL protein was demonstrated upon
glyphosate exposure. In the animal tests, a clear upregulation of NMDARL in renal tissue was observed
in tubular epithelial cells using immunohistochemical staining. Accompanied by the increase in
NMDARL1 upon glyphosate exposure, [Ca?*];, oxidative stress markers and apoptosis were all increased.
Blocking NMDAR not only ameliorated glyphosate-induced increases in [Ca?*]i and ROS levels but
also attenuated apoptosis. The increase in f2-microglobulin in the urine as observed in the in vivo study
is indicative of an impairment of tubular reabsorption. From the results of this study it can be concluded
that glyphosate could affect renal tubule epithelial cells via the NMDAR1/[CaZ*]i/ROS pathway both in
vitro and in vivo. These findings provide a theoretical basis and reference data to assess the risk of
glyphosate and to explore the ethiology of chronic kidney disease.

Assessmentand conclusion by applicant:

In this study the effect of glyphosate on human proximal tubular epithelial cells was studied in vitroand on
mouse Kidney in vivo. Tubularepithelial cells (HK-2) in vitro were exposedto glyphosate at concentrations
ranging from 20 to 100 uM whereas mice were orally treated with glyphosate at 400 mg/kg bw/day for 28
days. The endpoints investigated for the in vitro study were cell viability, apoptosis, oxidative stress,
intracellular Ca?", expression of the N-methyl-D-aspartate (NMDA) receptor and expression of proteins
involved in apoptosis. Theendpoints exploredin the invivostudy in micewere Kidney pathology biomarkers,
oxidative stress in kidney tissue, kidney histopathology, NM DA receptor immunochemistry and apoptosis in
kidney tissue. Glyphosate was foundto reduce cell viability, increase the incidence of apoptotic cells with an
increase in the expression of apoptosis-related proteins, increase of oxidative stress in a concentration -related
manner, increase of the expression of the NMDA receptor and increase Ca?* influx. Kidney histopathology in
mice treated with glyphosateat 400 mg/kg bw/day for 28 days revealed the exfoliation of renal tubular cells.
It is postulated by the authors that glyphosate could affect renal tubule epithelial cells via the
NMDAR1/[Ca?*]/ROS pathway. The effects described in this study are not corroborated by regulatory 90—
day repeated dosetoxicity studies where no renal effects were seen in ratsdosed up to more than 4000 mgkg
bw/dayand mice dosed upto more than 7000 mg/kg bw/day.

Reliability criteriaforinvitro toxicology studies made by the applicant
Criteria Comments
Publication: Gaoetal.,2019 met?
Y/N/?

Guideline-specific
Study in accordancetovalid internationally accepted testingguidelines | N
Study performedaccordingto GLP N
Study completely described and conducted following scientifically | Y
acceptable standards

Testsubstance
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Reliability criteriaforinvitro toxicology studies made by the applicant

Criteria Comments
Publication: Gaoetal.,2019 met?

Y/IN/?
Test material (Glyphosate) is sufficiently documented and reported | Y Purity of 96% as
(i.e. purity, source, content, storage conditions) glyphosate

monoisopropylamine
salt. Source: Millipore
Sigma, St. Louis, USA.

Only glyphosateacid orone of itssalts is the tested substance Y
AMPA:s the tested substance N
Study

Test system clearly and completely described Y

Test conditions clearly and completely described Y

Metabolic activationsystem clearly and completely described Not

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

vitro from 20 to 100 pM.
Only one dose (400

mg/kg bw/day) was used
in the oral toxicity study
in mice.

Cytotoxicity tests reported Y

Biochemical methods described Y? Some could be better
documented.

Positive and negative controls Y

Complete reporting of effects observed Y

Statistical methods described Y

Historical negative and positive control data reported N

Dose-effectrelationship reported Y In vitro but not in vivo
(only one dose used).

Overallassessment

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 someof the biochemical methods are not sufficiently described, only one dosewas usedin the in vivo
study andthe pathology results from the in vivo study are notcorroborated by regulatory 90—day repeated dose
toxicity studies where no renal effects were seen in rats dosed up to more than 4000 mg/kg bw/day and mice
dosed up to more than 7000 mg/kg bw/day.

Assessmentand conclusion by RMS:

The RMS agrees with the assessment by the notifier. In the in vitro part of the study, glyphosate (as
monoisopropylaminesalt solution (40 % w/w in water)) was found to reduce cell viability, to increase the incidence
of apoptotic cells with anincrease in the expression of apoptosis-related proteins, to increase of oxidative stress in
a concentration-related manner, to increase of the expression of the NMDA receptor and to increase Ca2+ influx.
Intheinvivopart of the study, kidney histopathology revealed the exfoliation of renal tubular cells in the animak
treated with glyphosate at 400 mg/kg bw/day during 28 days. Also, upregulation of apoptosis and NMDAR1
exposure in the proximal tubule epithelium and an imbalance of oxidant/antioxidant balance were observed.
Further, a transient increase in urine albumin was observed after 7 and 14 days of treatment (1.8- to 2.0-fold
increase compared with controls) and urinary B2-microglobulin levels were statistically significantly increased
after7,21and28daysof treatment (1.7-to 3.5-fold increase compared with controls). Based on this mechanistical
study, the authors postulated that glyphosate could affect renal tubule epithelial cells via the
NMDAR1/[Ca2+]i/ROS pathway.

It should be noted that in the in vitro experiment glyphosate was administrated as a monoisopropylamine salt
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| solution (40% in water) and in the vivo experimentas glyphosate.

B.6.3.1.8. Five week oral exposure study in rats investigating liver oxidative damage

Data point: CA5.3.1/011

Reportauthor Tang, J.etal.

Reportyear 2017

Reporttitle lon imbalance Is Involved in the Mechanisms of Liver Oxidative
Damage in Rats Exposedto Glyphosate

DocumentNo doi.org/10.3389/fphys.2017.01083
ISSN: 1664-042X

Guidelines followed in study None

Deviations from current test | No

guideline

GLP/Officially recognised testing | Non-GLP

facilities

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

Conclusion AGG: The study is considered as supportive as the
purity of the test substance was not provided, only 8 instead of 10
animals were treated per dose groupand only males were treated.

Full summary of the study according to OECD format

This study aimed to investigate the effects of glyphosate on rats’ liver function and induction of pathological
changesinion levels and oxidativestress in hepatic tissue. Sprague -Dawley rats were treated orally with 0, 5, 50,
or 500 mg/kg body weight of the glyphosate (GLP). After 5 weeks of treatment, blood and liver samples were
analysed for biochemical and histomorphological parameters. The various mineral elements contentin the organs
of the rats were also measured. Significant decreases were shown in the weights ofbody, liver, kidney and spleen
between the controland treatmentgroups. Changes also happened in the histomorphology of the liverand kidney
tissue of GLP-treated rats. The GLP resulted in an elevated level of glutamic-oxalacetic transaminase (GOT),
glutamic pyruvic transaminase (GPT)andIL-1bin the serum. Besides, decreased total superoxide dismutase (T-
SOD) activity and increased malondialdehyde (MDA) contents in the serum, liver, and Kidney indicated the
presence of oxidative stress. Moreover, increase of hydrogen peroxide (H20.) leveland catalase (CAT) activity in
the serum and liver and decrease of glutathione (GSH) and glutathione peroxidase (GSH -Px) activity in the kidney
tissue further confirmed the occurrence of oxidative stress. The results of RT-PCR showed that the mRNA
expressions of IL-1a, IL-1B, IL-6, MAPK3, NF-xB, SIRT1, TNF-0, Keapl, GPX2, and Caspase-3 were
significantly increased in the GLP-treated groups compared to the control group. Furthermore, PPAR o, DGAT,
SREBP1c,and SCD1 mRNA expressions were also remarkably increased in the GLP-treated groups compared to
the control group

Materialsand methods

Chemicals - Glyphosatewas obtained from Shanghai Ryon Biological Technology Co. Ltd (Shanghai,
China). Purity was not reported.

Animals - Male Sprague-Dawley rats of 8 weeks old andweighing 180-220 g were purchased and were allowed
to acclimate for at least one week prior to testing. All rats were housed in separate cages and had unrestricted
accessto foodandwater throughout the study.

Animal treatmentand sample collection - Rats were randomly assignedto 4 groups (n =8/group) and were orally
administered glyphosate by gavage at 5, 50, and 500 mg/kg bw/day for 35 days. Glyphosate was orally
administered ata volume of 0.5 ml/kg bw. Distilled water was used asthe negative control. Twenty-four hours
after the last gavage, rats were weighed and sacrificed. Blood samples were collected from the jugular vein and
placed at37°C forone hour before being centrifuged for biochemical assays. Liver, kidney, spleen, heart, lungs,
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brain, adrenal glands, muscle and fat tissue were collected, rinsed with PBS, dried and weighed. A piece of liver
and right kidney was used for morphometric analysis andanother piece was used to prepare homogenates for the
analysis of parameters of oxidative stress or frozen in liquid nitrogen for subsequent qualitative reverse
transcription polymerase chain reaction (RT-PCR).

Histological preparation - Samples of liver and kidney were fixed in 4 % formaldehyde solution for 24 hours,
dehydrated in alcohol, clarified with xylene, and embedded in paraffin. Paraffin blocks were sectioned into Spum
slices and stained with hematoxylin-eosin (HE) for microscopic examination.

Biochemical evaluation - Liver and kidney homogenate and serum were used for the assessment of liver function
(serum GOT and GPT) and oxidative stress (total SOD, MDA, H.0,, CAT, GSH, and GSH -peroxidase or GSH-
px). The activity of serum GOT and GPT was assayed according to the method thatis normally applied in clinical
biology. The analysis of total SOD activity was based on SOD-mediated inhibition of nitrite formation from
hydroxyammonium in the presence of O? generators (xanthine/xanthine oxidase). Total SOD activity was
expressed in U/mgprotein. MDA was evaluated by the thiobarbituric acid reactive substances method (TBARS)
and the results were expressed in nmol/mg protein. GSH -px activity was estimated by the determination of reduced
GSH in the enzymatic reaction. GSH -px activity wasexpressed in U/mg protein. CAT activity was assayed by the
method developed by Aebi, and calculated as nM H 0. consumed/min/mg of protein. Protein concentrations in
the supernatantwere measured according to the Coomassie Brilliant Blue method.

Serum Cytokine Measures - Serum levels of IL-1B and IL-6 were determined using a commercially available
enzyme-linked immunosorbent assay (ELISA) kit.

Quantitative RT-PCR (qRT-PCR) analysis - Total RNA was extracted from tissue using the reagent box of Total
RNA Kit, according to the manufacturer’s instructions. The concentration of RNA was measured by
spectrophotometry and the purity was ascertained by the A 260/A 280 ratio. Total RNA from each sample was
reverse transcribed to cDNA with an Omniscript® Reverse Transcription kit with Oligo-dT primers according to
the manufacturer’s instructionsand used for RT-PCR. Thetarget fragments were quantified by real-time PCR with
100 ng of the cDNA template. Eachsample was tested in duplicate. The gene expression data were normalized to
B-actin expression. For each real-time PCR assay, the threshold cycle Ct was determined for each reaction. Ct
values for each gene of interest were normalized to the housekeeping gene, B-actin and PCR amplification
efficiencies were taken into account by amplifying various amounts of target cDNA for each reaction. The fold
differences in mMRNA expression of samples were relative to the internal control sample, which was included in
all runs.

lon Concentration - The concentrations of Al, Fe, Cu, Zn, and Mg in liver, kidney, spleen, lung, heart, muscle,
brain, and fat tissue were determined by inductively coupled plasma optical emission spectrometry using nitric
acid—perchloric acid—based wet digestion. Approximately 200 pL or 0.5 gof each sample was digested with nitric
acid (75 %) and perchloric acid (25 %) in a microwave digester. The same part of the organ was used from the
controland treated animals.

Statistical Analysis - The data were expressed as mean + standard error of themean (SEM) and were analysed by
one-way analysis of variance (ANOVA), followed by Dunnett’s multiple comparison test, which was performed
with GraphPad Prismsoftware. Differences were considered to be statistically significant whenp <0.05.

Results

Body weight and body weight gain were statistically significantly decreased at 500 mg/kg bw/day and
at 50 and 500 mg/kg bwi/day, respectively. Absolute and relative organ weight was statistically
significantly reduced for liver, spleen and kidney at 500 mg/kg bw/day.

Liver sections of rats exposed to glyphosate showed apoptosis of some hepatocytes, focal necrosis and
mononuclear cell infiltration. At 5 mg/kg bw/day rats showed mild periportal expansion and apoptosis
of some hepatocytes. At 50 and 500 mg/kg bw/day apoptosis of some hepatocytes and monocyte
infiltration was observed in liver tissue. In the kidney, marked histological changes were observed,
including proximal and distal tubular necrosis and glomerular toxicity. The histologic score of hepatic
and renal damage was statistically significantly increased at all dose levels. Serum activity of GOT and
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GPT was statistically significantly increased at 500 mg/kg bw/day.

Table 6.3.18-1 (added by RMS): Body weights and organ weights of rats treated with glyphosate for five

weeks.
Control 5 50 500

Parameter mg/kg bw/d mg/kg bw/d mg/kg bw/d
E}‘I’t‘faﬁ weight (@) - | 29g.60+5.17 323.30+4.94 313.40+7.12 311.40+8.87
\'IBVE%V weight (g) - 388.60+7.08 404.00 +5.71 369.30+1257 | 351.80 £7.74*
Body weight gain (%) 17.38£2.49** 17.29+541*

30.40+3.18 23.42 +1.06 (43%) (43%)

Liver weight (@) — 115 944045 12.98 +0.36 11.83+0.74 10.66+0.44*
absolute
Liver weight (g) -
ltive 3.51+0.07 3.30+0.10 3.20+0.21 2.95+0.09*
Spleen weight (g) - 0.59+£0.04*
ol 0.77 +0.04 0.71+0.03 0.76 +0.06 (23%)
Spleen weight (g) - 0.16+0.01*
e 0.21+0.01 0.18+0.01 0.20+0.01 (249%)
Kidney weight (g) —
bsolute 1.19+0.04 1.27+0.003 1.18+0.07 1.00+0.02 *
Kidney weight (g) -
olatire 0.33+0.01 0.32+0.01 0.31+0.01 0.29+0.01*

*P<0.05and **P <0.01

Assessment of oxidative stress - In serum, total SOD activity was statistically significantly decreased at
500 mg/kg bw/day. MDA content was significantly increased at 50 mg/kg bw/day but not at 500 mg/kg
bw/day and CAT activity was significantly increased at 500 mg/kg bw/day. In liver, total SOD activity
was statistically significantly decreased and H20: levels increased at 500 mg/kg bw/day. In kidney, total
SOD and GSH-px activities were significantly decreased at 50 and 500 mg/kg bw/day. A statistically
significant decrease in GSH levels was observed at 50 mg/kg bw/day but not at 500 mg/kg bw/day.

Serum IL- 1 and IL-6 levels - In serum, the level of IL-1[ was statistically significantly increased at 500
mg/kg bw/day. There was no statistically significant change for IL-6.

Expression of genes related to inflammation in the Liver - Hepatic IL-1o and IL-18 mRNA expression
were statistically significantly increased at all dose levels. IL-6, MAPKS3, SIRT1, TNF-a, GPX2, and
Caspase-3 mRNA expression was significantly increased at 50 and 500 mg/kg bw/day. NF-xkB mRNA
expression showed only a significant increase 50 mg/kg bw/day and Keapl mRNA expression was only
increased at 5 mg/kg bw/day.

Expression of genes related to lipid metabolism in the liver - PPARa, SREBP1c, and SCD1 mRNA
expression were significantly increased at 50 and 500 mg/kg bw/day and DGAT mRNA expression was
significantly increased at 500 mg/kg bw/day.

Concentration of Al, Fe, Cu, Zn and Mg in tissues — The Al concentration was statistically significantly
increased in liver at 50 and 500 mg/kg bw/day but significantly decreased in lung at 50 mg/kg bw/day
and in muscle at 500 mg/kg bw/day. Fe was significantly increased at 5 mg/kg bw/day only in liver, at
50 mg/kg bw/day only in kidney and spleen and at 500 mg/kg bw/day in lung. Cu was significantly
increased in brain and fat tissue at 500 mg/kg bw/day and Zn was only significantly increased in liver
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at 50 and 500 mg/kg bw/day. Mg levels were only increased in brain tissue at 500 mg/kg bw/day.

Discussion and Conclusions

The results of this study showed that exposure to glyphosate for 35 days at doses up to 500 mg/kg
bw/day led to a statistically significant reduction in body weight and body weight gain and in absolute
and relative weight of liver, kidney and spleen. Histopathological examination of the tissues also
revealed effects in liver and kidneys. Liver effects were corroborated by a significant increase in GOT
and GPT. The results of this study showed that SOD activity was significantly decreased in serum, liver
and kidney of rats treated with glyphosate when compared with the control group. MDA content was
significantly increased in serum and kidney. CAT activity was also significantly elevated in serum and
H20: levels were increased in liver tissue, suggesting oxidative stress. Taken together, the data
demonstrated that glyphosate exposure could result in liver and kidney damage due to oxidative stress.
The level of IL-1p was significantly increased at 500 mg/kg bw/day. Therefore, the relationship was
investigated between oxidative stress and the transcription of genes related to inflammation. In this
study, mRNA expression of IL-7a, IL-15, IL-6, MAPK3, NF-kB, SIRT1, TNF-a, Keapl, GPX2 and
Caspase-3 were all increased upon exposure to glyphosate. Genes related to lipid metabolism such as
PPARa, SREBPIc, DGAT, and SCD1 were significantly upregulated in rats exposed to glyphosate. The
results from this study show that the liver toxicity induced by glyphosate is mediated by inflammation,
oxidative stress and lipid related pathways. Tissue concentrations of Al, Fe and Zn were significantly
increased in liver tissue of rats exposed to glyphosate. Concentrations of Fe were also increased in
kidney, spleen, and lung tissue although not always in a dose-related manner. Al concentration was
decreased in lung and muscle tissue whereas Cu concentrations were increased in brain and fat tissue
and Mg in brain tissue of rats exposed to glyphosate. Combined, these results suggest that glyphosate
exposure impaired the ion-balance of Al, Fe, Mg, Cu, and Zn.

Assessment and conclusion by applicant:

The objective of this study was to investigate thetoxicity, oxidative stress and metalion concentrations in tissues
of rats after oral exposure to glyphosate for 35 days at doses up to 500 mg/kg bw/day. Oxidative stresswas
studied by the determination of markers of oxidative stress such as SOD, CAT, H :0,, MDA, GSH and GSHx
and thetranscription of genes related to inflammation and lipid metabolism. Statistically significant effects were
foundon body weight, body weight gain, organ weight, serum indicators of liver toxicity and histopathology of
the liver and the kidney. Significant changes were also reported on markers of oxidative stress and transcription
of genesrelated to inflammation and lipid metabolism. Many of the effects reported were mild in nature and/or
didn’t show a clear dose-effect relationship. Also the effects on metal ion concentrations in organ tissues were
not always consistent and often didn’t show a dose-effect relationship. Moreover, the findings are not
corroborated by the regulatory studies of similar test durations and dose ranges.

Reliability criteriaforinvivo toxicology studies made by the applicant

Criteria
Publication: Tangetal.,2017 met? Comments
Y/N/?
Guideline-specific

Study in accordance to valid internationally accepted testing | N Number of animals per
guidelines dose level lower than

minimum required for 4—

week testing
Study performedaccordingto GLP N
Study completely described and conducted following scientifically | ? Not described in sufficient
acceptable standards detail

Testsubstance

Test material (Glyphosate) is sufficiently documented and reported | N Only source reported:
(i.e. purity, source, content, storage conditions) Shanghai Ryon Biological
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Technology Co. Ltd,
China.
Only glyphosateacidorone of itssalts is the tested substance Y
AMPA s the tested substance N
Study
Test species clearly and completely described Y
Test conditions clearly and completely described Y
Route and mode of administration described Y
Dose levels reported Y
Number of animals used per dose level reported Y
Method of analysis described for analysis test media N
Validationofthe analytical method N
Analytical verifications of test media N
Complete reporting of effects observed Y Sometimes inaccurate
reporting of data in tables.
Results not concordant
with short term regulatory
toxicology studies
Statistical methods described Y
Historical control data of the laboratory reported N
Dose-effectrelationship reported Y
Overallassessment
Reliable without restrictions
Reliable with restrictions Y
Not reliable
This publication is considered relevant but reliable with restrictions because the test material was not
sufficiently characterised, the number of animals used for this study duration is not sufficient, the results were
not always accurately reported and are not corroborated by regulatory toxicology studies of similar test
durations and dose ranges.

Assessment and conclusion by RMS:

The RMS considers this study as supportive only as the purity of the test substance was not provided, only 8 instead
of 10 animals were treated per dose group and only males were treated.

The applicanthas stated above thattheresults are notcorroborated by regulatory toxicology studies of similar test
durationsanddose ranges. However, this is not completely agreed by the RMS asdose levels are covered by the
current data package. Indeeda study with a durationof 35 days is not present in the dossier, however, both 28-day
and 90-day studies are available. The major difference is, however, that the administration way used in this was
gavage while the standard toxicity studies were feeding studies.

Based on the study, body weight was significantly decreased at the top dose, but as the changes were less than
10% compared with the corresponding controls these are not considered adverse. Body weight gain appeared to
decrease with increasing dose. Despite no mean data is provided on the body weight gain during the five week
treatment, based onbody weightgain presented as a percentage, the reduced body weight gain at50 and 500 mglkg
bw/day is considered adverse by the RMS. It should be noted that animals were not randomized based on their
body weight and that the control group had a lower mean initial body weight than the animals in the treated groups.
The increase in serum GPT and GOT at 500 mg/kg bw/day is not considered adverse as the increase was only
slight. An absoluteand relative decreased spleenweight of more than 10% compared with controls was observed
atthe topdose, which was considered adverse. Regarding liverandkidney, the decreased organ weights at the top
dose were not considered adverse. Signs of oxidative stress, upregulation of liver inflammatory genes and
upregulation of genesrelated to lipid metabolism were noted at 50 and 500 mg/kg bw/day. However, the effects
were mostly slight and/or clinical relevance of these findings is lacking.
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B.6.3.2. Oral 90-day studies

B.6.3.2.1. Oral 90-day toxicity study in rats —study 1

Data point |CA5.3.2/001

Reportauthor _

Reportyear 1996 (Study Report)

Reporttitle First Revision to Glyphosate Acid: 90 Day Oral Feeding Study in Rats
ReportNo P/1599

DocumentNo Not reported

Guidelines followed in study No guideline statement, but in accordance with OECD 408 (1998), OPPTS
870.3100(1998), 2001/59/ECB.26 (2001)

Deviations from current test|No pre-dose ophthalmology, no reticulocyte count, T3, T4, TSH, less blood
guideline (OECD408,2018) clinical chemistry parameters evaluated (no sodium, potassium, HDL,, LDL,
blood urea nitrogen and creatinine evaluated) thyroids, epididymis,
prostrate, uterus, ovaries, thymus, spleen and pituitary gland not weighed,
part of the tissues were stored and no histopathology was performed (eyes,
Harderian gland, larynx, nasal cavity, mouth, prostrate, seminal vesicles,
skin and voluntary muscle); vaginal smears not taken; sensory reactivity to
different stimuli was not evaluated. Deviations from the current version of
OECD 408 (2018) are mainly due to the fact that the study was aligned to
anolderversion ofthe OECD testguideline 408.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Data point | CA5.3.2/002

Reportauthor -

Reportyear 1996 (Appendix to Study Report)

Reporttitle First Revision to Glyphosate Acid: 90 Day Oral Feeding Study in Rats -
Appendix

ReportNo | RER

Document No Not reported

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid, category 2

Conclusion AGG: Thestudy is considered reliable.

ExecutiveSummary

In a sub-chronic toxicity study, groups of twelve male and twelve female Alpk: AP (now knownas Alpk: APfSD)
Wistar-derived rats were fed diets containing O (control), 1000, 5000 or 20000 ppm glyphosate acid for 90
consecutive days (equivalentto 0,81.33,413.5,0r 1612 mg/kg bw/day in malesand0,90.42,446.9 or 1821 mgkg
bw/day in females).

Clinical observations, body weights, food consumptionand blood biochemistry parameters were measured and at
the end of thescheduled period, the animals were killed and subjected to a full examination post mortem. Cardiac
blood samples were taken for clinical pathology, selected organs were weighed and specified tissues were taken
forsubsequent histopathology examination.
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Males fed 20000 ppm glyphosate acid showed small reductions in body weight gain, food consumptionand food
utilisation efficiency compared to controls. There were associated minor reductions in plasma urea, total protein
and triglycerides. Increased levels of plasma ALT and ALP were seen in both male and female rats atthe top dose
and areconsideredto indicate an altered liver metabolism but there was no evidence of histological change in this
organ.

Effectsin rats fed 5000 ppm glyphosateacid were confined to marginal increases in plasma ALT levels in females
and inboth plasma ALT and ALP levelsin males. The magnitude andisolated nature of these effects leads them
to be considered of nobiological significance.

Glyphosate acid when fed to ratsata level of 20000 ppm resulted in reduced growth (males only) and associated
changes in clinical chemistry (ALP). The latter also provided limited evidence for an altered liver metabolism
which was not associated with any histopathological change. Toxicologically significant changes were confined
to the 20000 ppm glyphosateacid dose leveland occurred mainly in male rats.

The RMS agrees with the NOAEL of5000 ppm glyphosateacid (equivalentto 413.5 mg/kg bw/day for males and

446.9 mg/kg bw/day for females). At the LOAEL of 20000 ppm, body weight gain was reduced in males and
alkaline phosphatase was increased in both males and females.

I. MATERIALS AND METHODS

A: Materials
1. Testmaterial:
I dentification:
Description:
Lot/Batch#:
Purity:

Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weight at dosing:
Acclimation period:
Diet/Food:

Water:

Housing:

Environmental conditions:

B:  Study designand methods

Glyphosate acid
White solid

P15

97.4%

Not reported

Plain diet/ none

Rat
Alpk:APTSD (also knownas Alpk:AP Wistar-derived)

36-38days

Male andfemale
398-170¢g; 96-140¢g
Approximately 1 week

CTl diet, ad libitum, (exceptduring collection of urine samples)

Filtered mains water, ad libitum, (except during collection of urine
samples)

4/cage, sexes separately in stainless steelcages 34.0 x37.5x 203 cm
giving a floorarea of 1275cm?

Temperature: 21+2°C(range19-24°C)
Humidity: 36-60%
Air changes:  >15/hour

12 hourslight/dark cycle
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In life dates: 1986-02-25to 1986-05

Animal assignmentand treatment:

The study was divided into six single-sex replicates (randomised blocks). Eachreplicate consisted of four cages,
one pertreatment group. The animals were randomly allocated to cages.

The study consisted of one control and three treatment groupseach containing twelve male and twelve female rats.

Table 6.3.2-1: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats - 1996): Study
design

Testgroup Dietary concentration Males Females
[ppm]
Control 0 12 12
Low 1000 12 12
Mid 5000 12 12
High 20000 12 12

The experimental diets were made in 60 kg batches by adding the appropriate amount of glyphosate acid to the
dietusingdry premixes.

Samples from all dietary levels (including controls) were taken from both batches prepared for the study and
analysed quantitatively for glyphosate a cid. The homogeneity of glyphosate acid in CT1 diet was determined by
analysing samples from the low and high dose levels from the first batch of diet. The chemical stability of
glyphosateacid in diet was determined at the highest and lowest dose levels at 1, 4, 6 and 10 weeks after
preparation. Analysis was by high performance liquid chromatography (HPLC).

Mortality
Each animalwas checked for mortality or signs of morbidity at least once daily during the treatment period.

Clinical observations

A check for clinical signs of toxicity was made once daily on all animals. In addition, a detailed clinical
examination was performed at least once before of the beginning of the treatment period and then once a week
untilthe end of the study.

Body weight

The body weight of each animal was recorded immediately before feeding of the experimental diets commenced
and then on the same day, where practicable, of each subsequent week until termination. The body weight
determination was done onthe sameday onwhich thedetailed clinical examination was performed.

Food consumptionand utilisation

Food consumptionwas recorded continuously throughoutthe study for each cage of rats and calculated as a weekly
mean (g food/rat/day) foreach cage. The food utilisation value per cage was calculated as the body weight gained
by theratsin the cageper100gof foodeaten.

Ophthalmoscopic examination
The eyesofallanimals from thecontrol group and the 20000 ppm gly phosate acid dose level group were examined
in the week priorto termination, usingan indirectophthalmoscopeand a mydriate to dilate the pupil.

Haematology and clinical chemistry

Attermination, all surviving rats were bled by cardiac puncture and the blood samples were collected both in tubes
containing EDTA as anticoagulant and also in tubes containing 0.11 M trisodium citrate. These samples were
submitted for haematological examination and the following parameters measured: haemoglobin, haematocrit, red
blood cell count, mean cell volume (MCV), mean cell haemoglobin concentration (MCHC), mean cell
haemoglobin (MCH), kaolin-cephalin times, thrombocytes, leucocytes, differential white cell count, red blood cell
morphology, prothrombin time.

For clinical chemistry analysis blood samples were collected by tail vein bleedingat week 4 of the study and by
cardiacpuncture at termination (week 13). Thebloodwas collected in lithium heparinised tubes and the following
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parameters measured: glucose, urea, total protein, aloumin, total cholesterol, triglycerides, alkaline phosphatase
(ALP), aspartate aminotransferase (AST) andalanine aminotransferase (ALT).

Urinalysis

Urine samples were collected overan 18 hour (approximately) period fromall ratsduring week 13 (the week prior
to termination). During urine collection, the rats were individually housed in metabolism cages and denied access
to food and water. The following parameters were measured: volume, pH, specific gravity, proteins, glucose,
ketones, and urobilinogen.

Sacrifice and pathology

On completion of thetreatmentperiod, all surviving animals were sacrificed and subjected toa gross pathological
examination. Any macroscopic findings were recorded.

The following organ weights were determined: adrenals, brain, heart, kidneys, liver, and testes. Paired or gans were
weight together.

Tissue samples were taken from the following organs and preserved in buffered formalin: all gross lesions,
adrenals, aorta, bone marrow (femur), brain, caecum, colon, duodenum, epididymides, eyes (stored), Harderian
gland (stored), heart, ileum, jejunum, kidneys, larynx (stored), liver, lungs, lymphnodes (cervical and mesenteric),
mammary gland, nasal cavity (stored), mouth (stored), oesophagus, ovaries, pancreas, pituitary gland, prostrate
(stored), rectum, salivary glands, seminal vesicles (stored), spinal cord, sciatic nerve, skin (stored), spleen,
stomach, testes, thymus, thyroid gland, trachea, urinary bladder, uterus (with cervix) and voluntary muscle
(stored).

Following fixation, alltissues fromthe controland 20000 ppm glyphosateacid groups (exceptthose stored) were
processed by standard methods, embedded in paraffinwax, sectioned at5pum, stained with haematoxylin and eosin
and examined by light microscopy. Liver, kidney, adrenals, lungs and abnormal tissues from animals fed 1000
ppm or5000 ppm glyphosate acid were also processed to blocks and were examined histologically.

Statistics

All data were evaluated using analysis of variance (body weight gain from start of study, final body weight,
haematology, clinical chemistry — blood and urine, total food consumption and utilisation, organ weights) and
covariance (organ weights on terminal body weights) for each specified parameter using the GLM procedure in
SAS (1982). Unbiased estimates of the treatment group means were provided by the least square means
(LSMEANS option in SAS). Each treatment group mean was compared to the control group mean using a two-
sided Student'st-test, based onthe error mean square in the appropriate analysis. Where male and female data were
analysed together these comparisons were made for male and female means separately.

1. RESULTS AND DISCUSSION

DIETARY ANALYSIS

The mean concentrations determined in all of the diets prepared for this study were within 8% of the nominal
concentration (92.8 to 101.7% of the nominal concentration). No glyphosate acid was found in the control diet.
Satisfactory homogeneity of mixing was also demonstrated with values falling within £3% of the overall mean
concentration. Chemical stability of glyphosate acid in diet was determined by periodic re-analysis of the highest
and lowest levels from the first batch prepared. Satisfactory stability was shown at bothdose levels over intervals
of up to 10 weeks (99.1to 102.2% of initial concentration).

A. MORTALITY
There were no mortalities.

B. CLINICAL OBSERVATIONS

The incidence of clinical findings was low and none was unequivocally related to treatment. There was a low
incidence of diarrhoea (during the second week of the study) in the group receiving20000 ppm glyphosate acid.
The faeces of both sexesatthis dose level were observedto be palerthanthose of control or other testgroups.

C. BODYWEIGHT

No relevant differences in the mean body weight gain were noted between controls and animals given 1000 or
5000 ppm. Bodyweight gain was reduced in male rats fed 20000 ppm glyphosate acid from the first week of the
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study. The body weightscontinued todiverge from control values as the study progressed, and final body weights
were approximately 8% lower than those of controls (see Table 6.3.2.1-3). Final body weights and body weight
gains of females in alldose groups were similarto controls.

Table 6.3.2-2: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats (] 19%):
Intergroup comparison of body weight gain — selected time points from start of study

Mean cumulative bodyweightgain[g]
Initial Week1 | Week2 | Week4 | Week7 | Week10 | Week13 Final
weight weight
Dose Males
[Ppm]
0| 135.0 51.8 104.0 185.5 254.6 305.1 333.3 468.3
1000 | 1140.3 154.3 1106.3 1187.5 1253.4 1304.9 1327.0 1467.3
5000 | 1136.3 51.8 1103.4 1186.1 1255.1 1306.3 1331.9 468.3
20000 | (1345 | VA5 [1940% 111669 | |226.0% L272.00% | 595 g | | 430.3%
: (-13%) | (-10%) | (-10%) (-11%) (-11%) (-119%) (-8%0)
Females
01213 26.6 47.3 81.6 112.8 130.8 143.3 264.6
1000 | 1122.2 127.7 151.4 182.7 1113.1 1132.1 1146.0 1268.2
5000 | 121.3 125.9 150.2 182.9 1110.0 1129.5 1138.4 1259.8
20000 | [118.6 [ |243 153.5% [ 1833 T115.1 [11327 [ 11425 [ |261.1

* Statistically significant from controls, p <0.05 (Student’s t-test, 2-sided);
** Statistically significantfrom controls, p <0.01 (Student’s t-test, 2-sided)

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE
The food consumption of males fed 20000 ppm glyphosate acid was reduced from the fifth week of the study
comparedto control values butthereduction was smalland did notattain statistical significance in any week. The
food utilisation efficiency of males at this dose level wasreduced throughout the study. Thefood consumption and
food utilisation efficiency of males fed 1000 or 5000 ppm glyphosate acid and of femalesat all dose levels were
similarto those of controls.

Table 6.3.2-3: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats (- 1996):
Intergroup comparison of food consumption [g/rat/day] — selected time points fromstart of study

Dietary concentration of glyphosate acid [ppm]
Males Females
Weeks 0 1000 5000 20000 0 1000 5000 20000
1 22.9 123.9 123.7 122.6 17.8 117.9 L17.5 17.8
5 27.2 126.6 127.3 125.5 19.0 19.0 1182 118.5
9 28.5 128.3 28.5 126.9 19.9 120.0 119.5 19.9
13 24.9 123.7 1243 122.8 17.6 118.0 117.4 17.6

* Statistically significant from controls, p <0.05 (Student’s t-test, 2-sided)

Table 6.3.2-4: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats I 1996):
Intergroup comparison of food utilisation [g growth/100 g food] — selected time points from start of

study
Dietary concentration of glyphosate acid [ppm]
Males Females
Weeks 0 1000 5000 20000 0 1000 5000 20000
1-4 25.15 124.85 124.99 122.89* [ 15.73 11542 115.78 11591
5-8 11.25 111.09 111.36 110.31 7.49 16.74 16.71 17.29
9-13 6.45 15.76 16.05 15.88 3.08 13.95 13.10 12.96
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Table 6.3.2-4: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats [ 199%):
Intergroup comparison of food utilisation [g growth/100 g food] — selected time points from start of
study

Dietary concentration of glyphosate acid [ppm]
Males Females
Weeks 0 1000 5000 20000 0 1000 5000 20000
8??)" 1359 | 11330 ||1344 | |12.54* | 8.28 1834 | 1814 | 1825

* Statistically significant from controls, p <0.05 (Student’s t-test, 2-sided)

Calculated mean testcompound intakes are presentedin the followingtable.

Table 6.3.2-5: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats [ 1996):
Overallmeantestcompound intake

Males Females
Dietary concentration
of glyphosate acid 0 1000 | 5000 | 20000 0 1000 | 5000 | 20000
" [ppm]
Achievedintake[mgkg | | g133 [4135 | 1612 0 |9042 |4469 |1821
bw/day]

E. OPHTHALMOSCOPICEXAMINATION
There were no test substance-related ophthalmological findings at the end of the treatment period. The small
incidence of findings recorded was within the normal background incidence for rats of this age and strain.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY
Haematology
There were no treatment-related effects noted in any dose group.

Blood clinical chemistry

The plasmaactivitiesof alanine transaminase (AL T) and alkaline pho sphatase (ALP) were increased in both sexes
fed 20000 ppm glyphosate acid throughout the study. Plasma aspartate transaminase activity was increased in
females fed 20000 ppm glyphosate acid atweek 4 only.

Plasma ALT activity was also increased in males receiving 5000 ppm glyphosate acid at weeks 4 and 13 and in
femalesatweek 4 only.

The plasmaALP activities of males receiving 5000 or 1000 ppm glyphosate acid were marginally increased. These
increases were not dose-relatedand for the 1000 ppm glyphosateacid group were attributed to the high values in
3out of 12 males. These marginal differences from the control group are considered to be of doubtful significance
and notto be treatment-related.

Plasma urea levels were marginally decreasedin both sexes at week 13 and in males atweek 4 in the 20000 ppm
glyphosateacid group.

Males receiving glyphosate acid showed marginal reductions in plasma glucose levelsat week 4 but not at week
13.Femalesat 20000 ppm glyphosate acid showed a slight increase in this parameter at week 13 only.

Plasma cholesterol levels were unaffected by treatment with glyphosate acid. Plasma triglyceride levels were
slightly reducedin males receiving 20000 ppm glyphosate acid at bothweeks 4 and 13, the effectbeing greaterat
week 13.

Both males and femalesreceiving glyphosate acid showed marginal reductions in plasma albumin and total protein.

The changes were not consistent, showed no dose-response relationship and are therefore considered to be of
dubious significance.
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Table 6.3.2-6: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats - 1996):.
Intergroup comparison of selected clinical chemistry parameters

Dietary concentration of glyphosate acid [ppm]
Males Females
Parameter | Week 0 1000 5000 20000 0 1000 5000 | 20000
ALT [mU/mL] 4 61.0 66.8 76.0** | 83.8** | 47.3 50.8 57.7* | 73.8**
13 51.9 52.3 62.3* 65.2** [ 45.0 45.2 46.2 55.0**
ALP 4 273 326** | 320* 411** | 188 199 212 309**
[mU/mL] 13 148 159 176* 215** [ 091 94 99 140**
(+45%) (+54%0)
ASAT 4 62.8 67.0 69.1 68.5 56.0 57.0 57.5 64.8**
[mU/mL] 13 52.7 52.3 56.4 52.4 53.1 49.8 52.8 52.6
Urea 4 47.0 45.8 44.6 43.6* 45.8 45.3 46.8 442
[mg/100mL] |13 41.9 39.9 40.0 37.7* [40.6 40.1 42.1 35.9*
Glucose 4 143 133* 132* 128** [ 141 146 142 136
[mg/100mL] | 13 191 186 208 197 182 183 183 208**
Triglycerides | 4 151 145 147 136 80 75 88 84
[mg/100mL] | 13 153 157 144 120** [ 72 74 77 77
Albumin 4 4.68 4.67 4.64 4.67 4.63 4.57 4.49* | 458
[0/100 mL] 13 4.81 4.60* |4.82 4.62* | 454 442 4.42 442
TotalProtein | 4 6.13 6.15 6.12 6.13 5.84 5.88 5.80 5.87
[0/100 mL] 13 6.53 6.22** [6.43 6.06** | 5.84 5.79 5.82 5.69

* Statistically significant from controls, p <0.05 (Student’s t-test, 2-sided);
** Statistically significant from controls, p <0.01 (Student’s t-test, 2-sided)

G. URINALYSIS
There were no treatment-related findings.

H.  NECROPSY

Organweights
Absolute heart weight of top dose males was reduced compared to controls butthe reduction reflected the reduced
body weight. There were no other differences in organ weights which were consideredto be related to treatment.

Table 6.3.2-7: First Revision to Glyphosate Acid: 90 Day Feeding Study in Rats - 1996):
Intergroup comparison of heartweights [grams]

Dietary concentration of glyphosate acid [ppm]
Males Females

Parameter 0 1000 5000 20000 0 1000 5000 20000
Absolute 1.310 | 11.331 11296 | |1.197* | 0.881 10.889 | 10.892 10.910

Adjusted for
body weight 1283 | 11.308 | |1.269 | |1.274 |0.878 10.877 | 10.901 10.915

* Statistically significant from controls, p <0.05 (Student’s t-test, 2-sided)

Gross pathology
A smallnumber of lesions were observed, noneof whichwas related to treatment.

Histopathology

There were no histopathological findings related to treatment. The incidence of findings was low and, with one
exception, of a type commonly found in rats of this strain and age. An uterine leiomyosarcoma was seen in a
female fed 5000 ppm glyphosate acid. Whilst the occurrence of a malignant tumour of smooth muscle in the uterus
of a young rat is unusual, this isolated finding in an intermediate dose group is considered not to be related to
treatment.

111. CONCLUSIONS
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Males fed 20000 ppm glyphosate acid showed small reductions in body weight gain, food consumptionand food
utilisation efficiency compared to controls. There were associated minor reductions in plasma urea, total protein
and triglycerides. Increased levels of plasma ALT and AL P were seen in both male and female rats atthe top dose
and areconsideredto indicate an altered liver metabolism but there was no evidence of histological change in this
organ.

Effectsin rats fed 5000 ppm glyphosateacid were confined to marginalincreases in plasma ALT levels in females
and inboth plasma ALT and ALP levelsin males. The magnitude and isolated nature of these effects leads them
to be considered of nobiological significance.

Glyphosate acid when fed to ratsata level of 20000 ppm resulted in reduced growth (males only) and associated
changesin clinical chemistry. Thelatter also provided limited evidence for analtered liver metabolism which was
not associated with any histopathological change.

Toxicologically significant changes were confined to the 20000 ppm glyphosate acid dose level and occurred
mainly in male rats. The minorchangesin clinical chemistry seen at 5000 ppm glyphosate acid were considered
biologically insignificantand this was, therefore, judgedtobe theno-effectlevel for glyphosateacid in this study.

Assessmentand conclusion by applicant:

In this study, groups of twelve male and twelve female Alpk: AP (now knownas Alpk:APfSD) Wistar -derived
rats were fed diets containing 0 (control), 1000, 5000 or 20000 ppm glyphosate acid for 90 consecutive days
in accordancewith OECD 408 (1998) and in compliance with GLP (no certificate of the competent authority
was provided).

Glyphosate acid when fed to rats at a level of 20000 ppm resulted in reduced growth (males on ly) and
associated changes in clinical chemistry. The latter also provided limited evidence for an altered liver
metabolism which was not associated with any histopathological change.

Toxicologically significant changes were confined to the 20000 ppm glyph osateacid dose leveland occuned
mainly in male rats. The minor changes in clinical chemistry seen at 5000 ppm glyphosate acid were
considered biologically insignificant and thiswas, therefore, judged to be the NOAEL for glyphosate acid in
thisstudy (equivalent to 413.5 mg/kg bw/day for males and 446.9 mg/kg bw/day for females).

Assessmentand conclusion by RMS:

The RMS considers this study asreliable as the deviations from the current versionare due to the factthat the
study was alignedtoanolder versionof OECD TG 408. The RMS agrees with theassessment of the applicant
and thederived NOAEL of 5000 ppm glyphosateacid (equivalent to 413.5 mg/kg bw/day for males and 446.9
mg/kg bw/day for females). At the LOAEL of 20000 ppm, body weight gain was reduced in males and alkaline
phosphatasewas increased in both males and females (>50% compared with controls).

Thisconclusionisin line with previous assessmentin the RAR (2015) in which the following wasconcluded:
“ This study is considered acceptable and the conclusions, including setting of the NOAEL, are agreed with.
The significantchanges in clinical chemistry parameters atthe mid dose level in males might be indicative of
a weak effect on the liver, however, since they were not accompanied by histological lesions and/or liver
weight increase, are not regarded as adverse. In addition to the study description above, it should be noted
that, as in previous studies with glyphosate, urine pH was significantly decreased in top dose males and in mid
and high dose females. From the study report it seems thatsalivary glands were taken but neither weighed nor
examined microscopically although they were a target organin other studies”

B.6.3.2.2. Oral 90-day toxicity study in rats —study 2

Data point |CA5.3.2/003

Reportauthor _

Reportyear 1996

Reporttitle Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity
Study in the Rat
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ReportNo 434/016

DocumentNo Not reported

Guidelines followed in study JMMAF 59 NohSan No. 4200; data from the study report is equivalent to
OECD408.

Deviations from current test|Reticulocytes not counted; cholesterol not measured, no blood hormones
guideline (OECD408,2018) (T3, T4 and TSH) measured; thymus, uterus, epididymis, prostate and
seminal vesicles notweighed with testes; epididymis, coagulating glands not
examined microscopically and spinal cord only examined at one level,
vaginal smears not taken; sensory reactivity to different stimuli was not
evaluated. In addition, the limit dose of 1000 mg/kg bw/day was exceeded.
Deviations fromthe current version of OECD 408 (2018) are mainly dueto
the fact that the study was aligned to an older version of the OECD test
guideline 408.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

The test material was administered by dietary admixture tothreegroups, each of tenmale and ten female Sprague
Dawley (CD) strain rats, for ninety consecutive days, at dietary concentrations of 1000, 20000 or 50000 ppm
(equivalent to an estimated meanachieved dose level of 79,730 or 3706 mg/kg bw/day for malesand 90, 844 or
4188 mg/kg bw/day for females). A further group of ten males and ten females was exposed to basal laboratory
dietto serve asa control.

Clinicalsigns, body weight, foodand water consumption were monitored during the study. Haematology, blood
chemistry and urinalysis were evaluated forallanimals at the end of the study. Ophthalmoscopic examination was
also performed. All animals were subjected to a gross necropsy examination and a comprehensive
histopathological evaluation of tissues was performed.

At 1000 ppm no treatment-related effects were noted in any of the investigation conducted.

In the mid dose group statistically significant reduction in plasma calcium concentrationandan increase in alkaline
phosphatasewas observed in both sexes. Histopathology revealed a mucosal atrophy of the caecum in this group.
No othertreatment-related findings were observed in this dose group.

Animalstreated with 50000 ppm showed soft faeces/diarrhoea from Day 4 which continued throughoutthe study
period. In addition, body weight gain, food intake and food efficiency in animals of both sexes in the high-dose
group was reduced over the first four weeks of treatmentwhen compared with controls. Body weight development,
food consumption and efficiency recovered in females and were comparable with the control group by the end of
the treatment period. In males body weight gain showedonly a partial recovery, and an adverseeffect on dietary
intake was still apparent during the remaining treatment period. Animals of both sexes treated with 50000 ppm
showed a statistically significant reduction in plasma calcium concentration and creatinine levels, as well as an
increase in alkaline phosphatase and inorganic phosphorous in comparison with controls. Reductions in total
protein and albuminwere observed only in high-dose females. Urinalysis revealed increased levels of haemoglobin
when compared with controls. Microscopic examination of sediment revealed unidentified particulate matter in
the samples obtained from males treated with 50000 ppm. At necropsy high dose animals of both sexes showed
an enlarged and fluid-filled caecum, as well as statistically increased liver and kidney weights. Microscopic
examinationof the caecum revealed changes identified as mucosal atrophy foranimals of both sexes treated with
500000r 10000 ppm. No treatment-related histopathological changes were detected in the 12000 ppm dose group.

The NOAEL is considered to be 1000 ppm (equivalentto 79 mg/kgbw/day for males, and 90 mg/kg bw/day for
females) based onatrophy in the caecum in one male and two females at themid dose of 10000 ppm.
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I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Technical Glyphosate
Description:  White powder
Lot/Batch#: H95D161A
Purity: 95.3%
Stability of test compound:  No datagiven in the report

2. Vehicle and/
or positive control: Plain diet

3. Testanimals:
Species: Rats
Strain:  Sprague-Dawley (CD)
Age: 6-—7weeks
Sex: Maleandfemale
Weightatdosing: & 175-218¢g; @ 145-195¢g
Acclimationperiod: 7 days

Rat and Mouse SQC Ground Diet No.1 (Special Diets Services
Limited, Witham, Essex, UK), ad libitum

Water. Tap water,ad libitum

Diet/Food:

Housing:  Ingroupsof up to four by sex in polypropylenegrid-floor cages.
Environmental conditions: Temperature: 21+2°C
Humidity: 55+ 15%
Air changes:  15/hour
12 hourslight/dark cycle

B:  Study designand methods
In life dates: 1995-08-11to 1996-01-30

Animal assignmentand treatment:

Ina 90 day feeding study groups of 10 Sprague-Dawley rats per sex received daily dietary doses of 0, 1000, 10000
or 50000 ppm (equivalent to meanachieved doselevels of 0, 79,730 or3706 mg/kg bw/day formalesand 0, 90,
844,0r4188 mg/kg bw/day for females) technical glyphosate in the diet.

Test diets were prepared prior to start of treatment and then twice during the three month study period by mixing
a knownamount of thetestsubstance with a smallamount of basal diet and blending for 19 minutes. This pre-mix
wasthen added to largeramountof basal diet and blended for further 30 minutes. The stability and homogeneity
of the test material in diet were determined. Samples of each dietary admixture were analysed for homogeneity
and achieved concentration.

Clinical observations

A check for clinicalsigns of toxicity, ill health and behavioural changes was made once daily on allanimals. All
observations were recorded.

Body weight

Individual body weights were recorded on Day 0 (prior to treatment) and atweekly intervals thereafter. Body
weights were also determined atnecropsy.

Food consumption and compound intake
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Food consumption was recorded once weekly for each cage group throughout thestudy.

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

Ophthalmoscopic examination

The eyes of all control and high dose animals were examined before administration of the test and control diets
and before termination of treatment (during Week 12). Examinations included observation of the anteror
structures of the eye, pupillary and corneal blink reflex and, following pupil dilation with 0.5 % Tropicamide
solution ("Mydriacy|" - Alcon Laboratories Ltd., Watford, Hertfordshire, UK), detailed examination of the intemal
structure of eacheye usinga directophthalmoscope.

Haematology and clinical chemistry

Haematologicalandblood chemical investigation were performed on allanimals from each testand control group
atthe end ofthe study (Day 90).

Haematology parameters: Haemoglobin (Hb), Erythrocyte count (RBC), Haematocrit (Hct), mean corpuscular
haemoglobin (MCH), mean corpuscular volume (MCV), mean corpuscular haemoglobin concentration (MCHC),
Total leucocyte count (WBC), Differential leucocyte count (neutrophils (Neut), lymphocytes (Lymph), monocytes
(Mono), eosinophils (Eos), basophils (Bas)) and Plateletcount (PLT)

Blood chemistry parameters: Urea, Glucose, Total protein, Aloumin, Alboumin/Globulin ratio (by calculation),
Sodium (Na+), Potassium (K+), Chloride (Cl-), Calcium (Ca++), Inorganic phosphorus (P), Aspartate
aminotransferase (ASAT), Alanine aminotransferase (ALAT), Alkaline phosphatase (AP), Creatinine (Creat) and
Totalbilirubin (Bili).

Urinalysis

Analytical investigations of the urinewere performed on allanimals during Week 12 and comprised the following
parameters: volume, specific gravity, pH, protein, glucose, ketones, bilirubin, urobilirubin, reducing substances,
blood and microscopic examination of sediment. Urine samples were collected overnight by housing the rats in
metabolism cages. Animals were maintained under conditions of normal hydration during collection but without
accessto food.

Sacrifice and pathology
All animals sacrificed at scheduled termination were subjected to a gross pathological examination. Any
macroscopic findings were recorded.

The following organ weights were determined: adrenals, brain, gonads, heart, kidneys, liver, pituitary and spleen.

Tissue samples were taken from the following organs and preserved in buffered formalin: Adrenals, aorta
(thoracic), bone & bone marrow (sternum and femur (incl. stifle joint)), brain (at three levels), caecum, colon,
duodenum, eyes, gross lesions, heart, ileum, jejunum, kidneys, liver, lungs, mammary gland, lymph nodes (cervical
and mesenteric), muscle (skeletal), oesophagus, ovaries, pancreas, pituitary, prostrate, rectum, salivary glands,
sciatic nerve, seminal vesicles, skin (hind limb), spinal cord (cervical), spleen, stomach, testes, thymus,
thyroid/parathyroid, tongue, trachea, urinary bladder, uterus and vagina.

Statistics

Absolute and relative organ weights, haematological and blood chemical data were analysed by one way analysis
of varianceincorporating ‘F-max’ test forhomogeneity of variance. Data showing heterogeneous variances were
analysed using Kruskal-Wallis non-parametric analysis of variance and Mann Whitney U-Test. The levels of
probability chosen as significantwere p <0.001*** p<0.01**and p <0.05*.

Histopathology data were analysed using the following methods to determine significant differences between
controland treatment groups for the individual sexes:

1. Chisquared analysis for differences in the incidence of lesions occurring with an overall frequency of 1 or
greater.

2. Kruskal-Wallis one way non-parametric analysis of variance for the comparison of severity grades for the more
frequently observed graded conditions.

The levels of probability chosenas significant were p <0.001*** p <0.01**,p <0.05* and p <0.1 ).
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1. RESULTS AND DISCUSSION

DIETARY ANALYSIS

The mean concentrations determined in all of the diets prepared for this study were within 90 to 113% of the
nominal concentration. Satisfactory homogeneity of mixing wasalso demonstrated with values falling within £5%
of the overallmean concentration. Satisfactory stability was shownat alldose levels after storage for seven weeks
(98-106%of initial concentration).

A.  MORTALITY
No deaths occurred during thestudy.

B. CLINICAL OBSERVATIONS

All animals of both sexes treated with 50000 ppm showed soft faeces and diarrhoea from Day 4 which continued
throughout the study period.

The remaining observable sign of generalised fur loss was noted in one male and two females treated with 10000
and 1000 ppm respectively. Thisis a commonly reported incidental finding in laboratory maintained rats that, in
the absence of any dose-related response, is of no toxicological significance and unrelated to treatment with the
test material.

C. BODYWEIGHT

Animals of bothsexes treated with 50000 ppm showeda reduction in body weight gain over the first four weeks
of treatment when compared with controls (see table below). Female body weight development recovered as the
study progressed and was comparable with the control group by the end of the treatment perio d. Male individuak
showed only a partial recovery with body weight gain remaining slightly lower than the control group values
during the subsequent weeks of treatment. Body weight development was unaffected by treatment with the test
materialatthe remaining dose levels.

Table 6.3.2-1: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
I 1996): Group meanweekly body weights and standard deviations (SD)

Dietary .

concentration Body weight g]atDay

[ppm] 0 | 7 | 14 | 21 28 35 42

Males

0 mean | 206 269 315 354 382 411 444
SD 8 12 17 24 33 38 45

1000 | mean| 199 1260 1309 1350 1377 1400 1427
SD 11 14 19 21 24 26 30

10000 | mean | [200 1257 1303 1338 1364 1393 1414
SD 12 12 15 21 25 30 35

50000 | mean | [ 198 1215 1247 1268 1283 1306 1329
SD 8 8 15 21 26 31 33

Females

0 mean | 173 197 214 232 243 256 269
SD 9 11 12 15 16 18 20

1000 | mean | 173 1199 1218 1238 1249 1261 1272
SD 10 13 14 16 16 17 18

10000 | mean | [ 166 1184 1201 1217 1226 1237 1246
SD 14 18 21 25 24 26 27

50000 |-1€an 173 1183 1197 1214 1219 1231 1240
SD 11 12 14 15 14 18 21
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Dietary ;
concentration Body weight g]atDay
[ppm] 49 | 56 | 63 | 70 | 77 | 84 | 90
Males
0 mean | 457 488 508 523 537 536 551
SD 44 49 52 55 58 56 58
1000 mean | |446 1470 1485 1497 1513 1516 1528
SD 31 32 32 35 37 36 37
10000 | mean | |429 1454 1470 1483 1494 1495 1506
SD 35 38 38 38 40 39 43
50000 | mean | |335 1356 1369 1382 1394 1395 1408
(-26%)
SD 38 41 43 43 44 42 44
Females
0 mean | 276 284 291 295 306 304 307
SD 19 20 21 24 25 25 27
1000 mean [ 1280 1286 1292 1300 1308 304 1313
SD 19 18 18 19 21 20 20
10000 | mean | |256 1262 1267 1272 1277 1276 1282
SD 27 27 27 27 29 28 29
50000 | mean | |246 1251 1260 1265 1271 1267 1273
(-11%)
SD 21 20 23 23 26 22 25

D. FOODCONSUMPTION

Animals of both sexes treated with 50000 ppm showed a reduction in both dietary intake and food efficiency over
the first four weeks of treatmentwhen compared with controls (see Table below). Female food consumptionand
efficiencyrecovered as the study progressed and was comparable with control values by the end of the treatment
period. Male food consumption however, remained adversely affected during the subsequentweeks of treatment.
A similar prolonged effect on food efficiency was not evident during the same period as male body weight gain
demonstrated a partial recovery over the corresponding weeks.

Dietary intake and food efficiency were unaffected by treatment with the test material atthe remaining dose levels
and were comparable with controls.

Table 6.3.2-2: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
B 1°96): Group mean weekly food consumption

Dietary Mean food consumption [g/rat/week]
concentration
[bpm] 1 2 3 4 5 6 7
Males

0 201 199 204 212 208 218 208

1000 1200 1205 1213 1211 1205 1210 1211
©) @) @) ©0) (1) (-4) @)

10000 1187 1193 1199 1204 1202 1198 1201
0] (-3) (-2) (-4) (-3) (-9) (-3)

50000 1122 1183 1178 1177 1183 1182 1168
(39) (-8) (13) (17) (-12) (17) (-19)

Females

0 140 131 171 153 149 149 152

1000 1143 1146 1152 1156 1158 1163 1157
@) a1 (-11) @) (6) ©) ©)

10000 1123 1135 1142 1144 1143 1140 1143
(12) @) (17) (-6) (4) (-6) (-6)

50000 1128 1143 1131 1148 1167 1157 1148
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Table 6.3.2-2: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
(_, 1996): Group mean weekly food consumption

Dietary Meanfood consumption [g/rat/week]
concentration
[ppm] 1 2 3 4 5 6 7
(:9) [ 9) (-23) (-:3) (12) () (-:3)
Dietary Mean food consumption [g/rat/week]
concentration .
[ppm] 8 9 10 11 12 13
Males

0 222 224 223 214 192 185

1000 1217 1204 1219 214 1191 1180
(-2) (-9) (-2) ©) (-1) (-3)

10000 1203 1211 1211 1201 1185 1179
(-8) (-6) (-5) (-6) (-4) (-3)

50000 1187 1189 1193 1188 1174 1171
(-16) (-16) (-13) (-12) (-9) (-8)

Females

0 152 151 147 155 139 128

1000 1159 1152 1154 7161 7141 1137
®) @) ) ) @) ()

10000 1146 1143 1143 1142 1133 1131
(-4) (-5) (-3) (-8) (-4) @)

50000 1151 151 1151 1161 139 1139
(1) ©0) €) () ©) ©)

() % change compared to control group;
* Week 13 comprises six days only

E. WATERCONSUMPTION
There were no treatment-related effects on water consumptionfor either sex noted during the study.

F.  OPHTHALMOSCOPIC EXAMINATION
No treatment-related ocular effects for either sex were detected during the study.

G. HAEMATOLOGY ANDCLINICAL CHEMISTRY
Haematology
No treatment-related effects were detected in the haematological parameters measured.

Blood chemistry

Animals of both sexes treated with 50000 or 10000 ppm showed a statistically significant reduction in plasma
calcium concentration and an increase in alkaline phosphatase (AP) when compared with controls (see table
below). A statistically significant increase in inorganic phosphorus and reduction in plasma creatinine were ako
evident amongstanimals of both sexes treated with 50000 ppm whilst females at this dose level showed statistically
significant reductions in total plasma protein and albumin in comparison with controls.

There were no further treatment-related effects.

Table 6.3.2-3: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
_ 1996): Group mean blood chemical values and standard deviations (SD)

Dietary - . Total .
concentration [m%%m_] [|S/P|_] [m ch))I/L] C{n‘ith”L'T protein A['é’/‘é”ﬂi”
[ppm] [g/dL]
Males
0 mean | 2.74 373 223 061 7.02 337
SO 006 101 (022 0.03 0.47 0.16
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Table 6.3.2-3: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
_ 1996): Group mean blood chemical values and standard deviations (SD)

COIE?)I:;?:;:]'OI’I Ca? AP P Creatinine p-::ggiln Albumin
[ppm] [mmol/L] [TU/L] [mmol/L] | [mg/dL] [o/dL] [g/dL]
Males
1000 mean | 12.77 1204 [ 222 10.62 1720 13.40
SO | 007 115 | 0.6 0.05 0.20 0.06
10000 mean 1514*
12.66% (1389%) | 1232 10.59 16.78 13.30
SO | 0.09 106|028 0.04 0.68 021
50000 mean 1597%%*
12.64% (r60%) | 12:46% | 057> 16.63 1327
SO 0.0 150 | 022 0.04 063 0.19
Females
. mean | 2.78 230 170 0.69 763 3.00
SD 0.11 38 0.33 0.07 0.45 0.23
1000 mean | 12.76 1261 | 11.65 0.69 17.64 13.87
) 0.05 71 021 0.04 0.29 0.13
mean | |2.70% 1408%%* | 1176 0.65 7.41 3.82
10000 - @77%) | T 10- L b
) 0.07 123 0.3 0.04 045 0.20
mean | [2.56%%% | 1338 1o qawes | lo61mr | [6.86% | 347w
50000 (+56%)
D 0.10 90 0.15 0.05 0.82 0.39

* Significantly different from control group (p < 0.05);
** Significantly different from control group (p <0.01);
*** Significantly different from control group (p <0.001)

H.  URINALYSIS

Animals of both sexes treated with 50000 ppm showed an increased level of haemoglobin in the urine when
compared with controls (see table below). Microscopic examination of sedimentrevealed unidentified particulate
matter in the samplesobtained from males treated at 50000 ppm. This probably representsexternal contamination,
possibly of faecal origin.

There were no treatment-related changes detected at the remaining dose levels.

Table 6.3.2-4: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
,1996): Urinalysis findings

. . Blood (haemoglobin)

Dletary concentration Males Females
[Ppm] - + ++ +++ - + ++ +++
0 8 0 1 1 10 0 0 —
1000 10 0 0 0 10 0 0 —
10000 I 2 1 0 10 0 0 —
50000 1 5 2 2 4 3 3 —
—negative;

+ca. 5-10 x 10%ery/L;
++ ca.50 x 108ery/L;
+++ ca. 250 x 108 ery/L

I NECROPSY
Organweights

Animals of both sexes treated with 50000 ppm showed statistically significant increases in bothrelative liverand
kidney weight when compared with controls (see table below).
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There were no further direct effects of treatment.

Table 6.3.2-5: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
- 1996): Group mean organ weights and standard variations

Dietary concentration - Relative organ weight [%] -
[ppm] Liver Kidney
3 3 ¢
mean 2.9749 2.9734 0.5861 0.6516
SD 0.2629 0.1558 0.0575 0.0523
1000 mean 12.8868 12.9093 10.5901 10.6257
SD 0.2652 0.2146 0.0804 0.0375
10000 mean 12.8853 12.9801 10.6070 10.6454
SD 0.3758 0.1556 0.0552 0.0532
50000 mean 13.2433* 13.1989* 10.6963*** 10.7180*
(+19%) (+10%0)
SD 0.2452 0.2098 0.0436 0.0707

* Significantly different from control group (p < 0.05);
*** Significantly different from control group (p <0.001)

Necropsy

Macroscopic abnormalities were detected in the 50000 ppm dose group with allanimals showingan enlarged and
fluid-filled caecum whilst one female treated with 50000 ppm showed gaseous distension of the stomach at
terminal necropsy.

There were no treatment-related macroscopic abnormalities detected at 10000 or 1000 ppm.

Table 6.3.2-6: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study inthe Rat
_ 1996): Summary of necropsy findings

Dietary concentration [ppm]

Finding Males Females
0 1000 10000 [ 50000 0 1000 10000 | 50000
Caecum: enlarged | 0/10 0/10 0/10 10/10 0/10 1/10 0/10 10/10
with fluid contents

Histopathology

Treatment-related changes were observed in the caecum. Atrophy, characterised by flattening of the intestinal
mucosa, was observed for five rats of both sexes dosed at 50000 ppm (p < 0.05 for male rats) and for one malke
and two female rats receiving 10000 ppm of the test material. The aetiology of this change is uncertainand may
represent no morethana stretch atrophy of the mucosa resulting from caecal distension.

There were no further treatment-related changes.

Table 6.3.2-7: Technical Glyphosate: Ninety Day Sub-Chronic Oral (Dietary) Toxicity Study in the Rat
(- 1996): Summary incidence of histopathological findings

Dietary concentration [ppm]

Finding Males Females
0 1000 10000 | 50000 0 1000 10000 | 50000
Caecum: Mucosal | 0/10 0/10 1/10 5/10 2/10 0/10 2/10 5/10
atrophy

111. CONCLUSIONS
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At 1000 ppm no treatment-related effects were noted in any of the investigation conducted.

In the mid dose group statistically significant reduction in plasma calcium concentrationand an increase in alkaline
phosphatasewas observed in both sexes. Histopathology revealed a mucosalatrophy of the caecum in this group.
No other treatment-related findings were observedin this dose group.

Animals treated with 50000 ppm showed softfaeces/diarrhoea from Day 4 which continued throughoutthe study
period. In addition, body weight gain, food intake and food efficiency in animals of both sexes in the high-dose
group was reduced over the first four weeks of treatmentwhen compared with controls. Body weight development,
food consumption and efficiency recovered in females and were comparable with the control group by the end of
the treatment period. In males bodyweight gain showedonly a partial recovery, and an adverseeffect on dietary
intake was still apparent during the remaining treatment period. Animals of both sexes treated with 50000 ppm
showed a statistically significant reduction in plasma calcium concentration and creatinine levels, as well as an
increase in alkaline phosphatase and inorganic phosphorous in comparison with controls. Reductions in total
protein and albuminwere observed only in high-dose females. Urinalysis revealed increased levels of haemoglobin
when compared with controls. Microscopic examination of sediment revealed unidentified particulate matter in
the samples obtained from males treated with 50000 ppm. At necropsy high dose animals of both sexes showed
an enlarged and fluid-filled caecum, as well as statistically increased liver and kidney weights. Microscopic
examination of the caecum revealed changes identified as mucosal atrophy for animals of both sexes treated with
500000r 10000 ppm. No treatment-related histopathological changes were detected in the 2000 ppm dose group.

Dietary administration of the test material, technical glyphosate, to rats for a period of 90 consecutive days at
concentrations of up to 50000 ppm, resulted in treatment -related changes at 50000 and 10000 ppm. No such effects
were demonstrated in the 1000 ppm treatment group and the “No Observed Effect Level” was, t herefore,
consideredto be 1000 ppm.

Assessment and conclusion by applicant:

In this study, glyphosate technical was administered via the diet to three groups, each of ten male and ten
female Sprague Dawley (CD) strainrats, for 90 consecutive days, atd ietary concentrations of 1000, 10000 or
50000 ppm (equivalentto mean achieved dose level of 79, 730 or 3706 mg/kg bw/day for malesand 90, 844
or 4188 mg/kg bw/day for females).

Dietary administration ofthe testmaterial, technical glyphosate, to rats fora period of 90 consecutive days at
concentrations of up to 50000 ppm, resulted in treatment-related changes at 50000 and 10000 ppm. No such
effects were demonstrated in the 2000 ppm treatmentgroup and the NOAEL was, therefore, considered to be
1000 ppm (equivalent to 79 mg/kg bw/day for males, and 90 mg/kg bw/day for females).

Assessmentand conclusion by RMS:

The RMS considers this study as acceptable as the deviations from the current version are dueto the factthat
the study was aligned to an older version of OECD TG 408. The conclusions drawn are supported by the
RMS, which was also concluded by the RMS DE in the previous assessment of glyphosate (see below).

In thisstudy, atthe top dose of 50000 ppm soft faeces and diarrhoea was noted in allanimals of both sexes.
Inaddition, atthisdoselevelanadverse and treatment-related decreased body weight was noted in males and
females. Body weight gain was not reported. Food consumption was reduced in males, butnot in females. The
increased relative kidney weight was considered treatment-related and adverse in both sexes. Liver weight
increases were not considered as adverse as weight changes were less than 15% compared with controk and
as there were no histopathological findings in the liver. At the top dose, an increased alkaline phosphatase
levelwas seen in bothsexes, whichwas considered adverse (males+60%; females +56%). Slight effects were
seen in other blood chemistry parameters. In addition, treatment-related changes were observed in the caecum
which was and enlarged and filled with fluid in all animals of both sexes and atrophy of the caecum
characterised by flattening of the intestinal mucosa in five outof tenrats of both sexes. As this atrophy in the
caecum was also seenin one male and two females atthe mid dose of 10000 ppm, this dose level is considered
the LOAEL. At the mid dose, also an increase was seen in alkaline phosphatase levels in females (+77%),
which wasalso considered adverse.

The NOAEL is consideredto be 1000 ppm (equivalent to 79 mg/kgbw/day for males, and 90 mg/kg bw/day
forfemales).
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As already noted in the previous assessment in the RAR (2015), in this study a relative low NOAEL compared
to other studies has beenderived which is mainly dueto the large dose spacing in the study (factor 10 between
low and mid dose).

Inthe previous assessment in the RAR (2015), the followingwas concluded by the R MS DE:

“The study is considered acceptable and the conclusions drawn are supported. The data submitter/owner was
not mentioned in the study descriptionbut is presumed to be Nufarm. According to thestudy reportitself, the
sponsor was Mastra Industries (Malaysia) thatgave Nufarmaccess to this study.

The NOAEL of 79 mg/kg bw/day is agreed with. It must be kept in mindthat, due to dose spacing, the margin
between the low and mid dose level was very large. The LOAEL of 730 mg/kg bw/day was well above the
NOAELs in other 90-daystudies. Thus, despite the (relatively) low NOAEL, this studyis notsuitable to prove
that toxicity of glyphosate was infacthigher than previously assumed. It must be also emphasised thatthe top
dose level of 3700 mg/kg bw/day was indeed extremelyhigh, even for this rather non-toxiccompound.
Unfortunately, it is not clear from the report whether or not salivary glands (and if, which of them) were
subject tohistopathology.

Organ weightchanges (including higher relative testis weightin additionto liver andkidney) at the top dose

level are considered secondary to reduced body weight”

B.6.3.2.3. Oral 90-day toxicity

study in rats —study 3

Data point |CA5.3.2/004

Reportauthor _

Reportyear 1995

Reporttitle HR-001: 13-week Subchronic Oral Toxicity Study in Rats
ReportNo 94-0138

Document No Not reported

Guidelines followed in study

Japan MAFF Guidelines 59 NohSan No. 4200, 1985; U.S. EPA FIFRA
Guidelines SubdivisionF,1984; OECD 408 (1981)

Deviations from current test
guideline (OECD408,2018)

Reticulocytes not counted, clotting not evaluated, total cholesterol but not
HDL and LDL measured, urea not measured, no blood hormones (T3, T4
and TSH) measured; organ weights limited to brain, liver, kidneys, testes,
adrenals and cecum; vaginal smears nottaken; sensory reactivity to different
stimuliwas notevaluated. Deviationsfrom the current version of OECD 408
(2018) are mainly due to the factthatthe study was aligned to an older
version of the OECD testguideline 408.

Further, the use of three different batches of the test compound with a
differentpuritywasalso considereda deviation by AGG.

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability

Conclusion GRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

A sub-chronic oraltoxicity study of HR-001 was conducted in Sprague-Dawley (Crj:CD) rats of both sexes. The

test substance was administered to

the rats (12 animals/group/sex) by incorporating it into the basal diet at dose

levelsof 0,3000, 10000 0r 30000 ppm (equivalentto 0,168.4,5690r 1735 mg/kg bw/day formalesand0, 1952,
637 or 1892 mg/kgbw/day for females) fora period of 13 weeks (91 days).

30000 ppm group: Body weights of males and females were slightly lower than in the control throughout the
treatment period and statistically significant decreases were sporadically observed. The averaged food efficiency
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in males and females during the treatment period was slightly lower than that in the control. Females showed a
significant increase in alkaline phosphatase (ALP) activity. Distention of the caecum was observed in 9/12 males
and 7/12 females with statistical significance. Both sexes showed significant increases in absolute and relative
weights of the caecum (containing contents). Histologically, there were no abnormalities related to treatment in
any tissues including the caecum. Inaddition, relative liver weight was increased in females.

10000 ppm group: At necropsy, 3 males showed distention of the caecum. Organ weight analysis reveakd a
statistically significant increase (females) oran increasingtrend (males) in both absolute and relative weights of
the caecum.

3000 ppmgroup: There were no abnormalities attributable to the treatment in either sex.

The effects on the caecum reported at 10000 ppm are considered treatment-related and adverse. Based on these

findings, the NOAEL is considered to be 3000 ppm (equivalent to 168.4 and 195.2 mg/kg bw/day for males and
females, respectively).

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:
Description:
Lot/Batch#:
Purity:

Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weight at dosing:
Acclimation period:
Diet/Food:
Water:
Housing:
Environmental conditions:

B:  Studydesignand methods

Glyphosate technical

HR-001

White crystal

940908-1 941209 T-941209
95.68 % 95.0 % 97.56 %
12/12/1994 19/12/1994 26/12/1994

Plain diet/ none

Rat
Sprague-Dawley Crj:CD
I
5 weeks
Male andfemale
4 136-150¢g; 9 109-121¢g
1 week
MF Mash (Oriental Yeast Co., Ltd.)
Filtered and sterilised tap water, ad libitum
3/cage, sexes separately in stainless steel cages 31.0x44.0 x20.3cm

Temperature: 24+2°C
Humidity: 55+ 15%
Air changes:  15/hour

12 hours light/darkcycle

In life dates: 1994-12-06to 1995-03-22
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Animal assignmentand treatment:

The test substancewas incorporated intothe basal effect diet and administered on a continuous basis in the basal
diet to groups of 24 Sprague-Dawley rats (12 males + 12 females) for a period of 13 weeks. Dietary concentrations
were 0,3000, 10000 or 30000 ppm (equivalentto0, 168.4,569 or 1735mg/kg bw/day for malesand0,195.2, 637
or 1892 mg/kgbw/day for females).

Table 6.3.2-1: HR-001: 13-week Subchronic Oral Toxicity Study in Rats - 1995): Study design

Dietary Achieved
Testgroup concentration concentration Males Females
[ppm] [mg/kg bw/day]
Control 0 3.0;9:0 12 12
Low 3000 3:.168.4; 2:195.2 12 12
Mid 10000 4:569; 9:637 12 12
High 30000 4:1735; 9:1892 12 12

Chemicalanalysis for homogeneity and concentration of the testsubstance in the diet were performed on samples
(about 50 g each) of each does level taken from top, middle and bottom portions of the mixer at the first diet
preparation. The control diet was also sampled (50 g each) and analysed to confirm that there was no contamination
with the test substance. Concentrations of the test substance in test dietsat alldose levels were monitored onthe
same amountof samples (50 geach) every 3 weeks during thestudy.

Mortality
Each animalwas checked for mortality orsigns of morbidity at least once daily during the treatment period.

Clinical observations

Cage-side observation was performed daily on all animals to detect moribund or dead animals and abnomal
clinicalsigns, and all findings were recorded. In addition, a detailed examinationincluding palpation for masses
was performed at least once a week.

Body weight

Body weights of all animals were recorded at initiation of treatment and weekly during the study. Group mean
body weight was calculated for each dose group at each measurement. Final body weight was recorded for all
animals before necropsy.

Food consumption and utilisation

Food consumption for each cage was measured weekly over a period of 3 consecutive days. Mean daily food
consumption peranimal in each cage was calculated by dividing the food consumption by the number of animalk
per cage and by the number of days for measurement. Group mean food consumption (g/rat/day) was calculated
at eachmeasurement from the mean daily food consumption peranimal in each cage.

Group mean chemical intake (mg/kg bw/day) was calculated from nominal dietary concentrations of the test
substance, food consumption and body weight.

Group mean food efficiency foreach dose groupwas calculated weekly from the ratio of the group body weight
gain to group mean food consumptionand expressed as percentage. Overall group mean efficiency throughout the
treatmentperiodwasalso calculated forall dose groups.

Ophthalmoscopic examination

Ophthalmological examinations including observation with a halogen ophthalmoscope were performed on all
animals duringacclimatization periodandonall survivinganimals in the control and the highestdose groups from
the main group at week 13.

The following parameters were determined: eyeball, cornea, anterior chamber, pupil, iris, lens/vitreous body and
fundus.

Haematology and clinical chemistry
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After 13 weeks of treatment, all surviving animals were subjected to haematological examinations. The animalk
were laparotomised under anaesthesia following overnight fasting, and blood samples were withdrawn from the
posterior vena cava using heparinised syringes. A part of each sample was poured into a cup treated with EDTA
and subjected tothe examinations.

The following parameters were determined with a fully automated haematology analyser: Haematocrit (Ht),
haemoglobin (Hb), erythrocyte count (RBC), mean corpuscular volume (MCV), mean corpuscular haemoglobin
(MCH), mean corpuscular haemoglobin concentration (MCHC), platelet count (PLT), total leukocyte count
(WBC)and differential leukocyte count.

After 13 weeks of treatment, all surviving animals were subjected to blood biochemical examinations. Plasma
samples obtained from the heparinised blood were used for examinations.

The following parameters were determined: Alkaline phosphatase (ALP), glutamic oxaloacetic tra nsaminase
(GOT), glutamic pyruvic transaminase (GPT), y-glutamyl transpeptidase (GG TP), creatine phosphokinase (CPK),
creatinine (Creat.), blood urea nitrogen (BUN), total protein (TP), aloumin (Alb), globulin (Glob.),
albumin/globulin ratio (A/G ratio), glucose (Gluc.), total cholesterol (T. Chol.), triglyceride (TG), total bilirubin
(T. Bil.), calcium (Ca), inorganic phosphorus (P), sodium (Na), potassium (K)andchloride (Cl).

Urinalysis

At 13 weeks of treatment, all surviving animals were subjected to urinalysis. Fresh urine samples were collected
by pressing the lumbodorsal region of the animals. Specific gravity was determined with a handy refractometer.
Glucose, ketones, occult blood, pH, protein, and urobilinogen were semi-quantitatively analysed by Uro-labstix.
Then animals were housed individually in metabolic cages overnight, and urine samples collected were examined
forvolumeandappearance. Urinary sediments were also examined microscopically on these samples.

Sacrifice and pathology

Clinical pathology evaluations were also conducted. Selected organs were weighed at the scheduled necropsy
(brain, liver, kidneys, adrenals, caecum (containing contents), testes). Histopathological examinations were
performedon selectedtissues from allanimals.

The following parameters were determined for histopathological changes: Brain (cerebrum, cerebellum, pons and
medulla), spinal cord (cervical, thoracic and lumbar regions), sciatic nerve (unilateral), pituitary, thyroids with
parathyroids, thymus, adrenals, spleen, bone with marrow (sternum; femur, unilateral; cervical, thoracic, and
lumbar vertebrae), tibio-femoral joint (unilateral), lymph nodes (cervical and mesenteric), heart, aorta, pharynx,
buccalmucosa of oral cavity, salivary glands (submaxillary and mesenteric), oesophagus, stomach (forestomach
and glandular stomach), liver, pancreas, duodenum, jejunum, ileum, cecum, colon, rectum, head, larynx, trachea,
lung, kidneys, urinary bladder, testes, prostate, seminal vesicles, epididymide s, coagulating glands, ovaries, uterus
(hornsand cervix), vagina, harderian glands, eyes, skeletal muscle (M. triceps surae, unilateral), skin (lumbodorsal
region, females only), mammary gland (abdominal region) andall gross lesions.

Statistics

All data were evaluated using variance analysis (body weight, food consumption, urine specific gravity, urine
volume, haematological parameters, blood chemical parameters, and organ weights). When group variances were
homogeneous, a parametric analysis of variance of a one-way layout type was conducted to determine if any
statistical differences existed among groups. When the analysis of variance was significant, Dunnett's (when
sample size of each group was equal) or Scheffe's (when sample size of each group was different) multiple
comparison test was applied to evaluate differences between the treated and control groups. When the group
variances were heterogeneous, the data were analyzed by Kruskal-Wallis non-parametric analysis of variance.
When significant, Dunnett type (when sample size of each groupwas equal) or Scheffe type (when sample size of
each group was different) mean rank sum test was applied to determine if any significant differences existed
between the treated and control groups.

Data on clinical sign, mortality, ophthalmology, necropsy, and histopathology were evaluated by Fisher’s exact
probability.

Il. RESULTS AND DISCUSSION
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DIETARY ANALYSIS

The mean concentrations determined in all of the diets prepared for this study were within 91to 108% of the target
concentration. Satisfactory homogeneity of mixing was also demonstrated by a coefficient of variation for each
dose level of 1.3% or less.

A.  MORTALITY
No deaths were noted in the controland treated groups of eithersex.

B. CLINICAL OBSERVATIONS

There were no abnormalities related to the treatment in clinical signs in the treated groups of either sex. In the
30000 ppm group, one female showeda poor general condition including emaciation and decreased spontaneous
motor activity. The poor general condition seemedto be caused by elongated incisor, malocclusion, or hepatorenal
genetic lesions revealed by histopathology. Thus, it was not considered to be treatment related.

C. BODYWEIGHT

In the 30000 ppm group, body weights of males and females were slightly lower (about 5 — 10% decrease in males
and 5% in females) thanthose in the control throughoutthe treatmentperiod. Statistically significantdecreases in
theirbody weights were sporadically observed during the treatment period (weeks 3,4 and 11 in males and weeks
10and 11 in females) when comparedto the control. It should be noted that the calorific value of the diet would
have beenlower due to theincorporation, 3% by weight, of HR-001 (Glyphosate).

In the 10000 and 3000 ppm groups, body weight changes in males and females were comparable to the control
throughout thetreatment period.

Table 6.3.2-2: HR-001: 13-week SubchronicOral Toxicity Study in Rats _ 1995): Group mean
weekly body weights (selected weeks) and standard deviations (SD)

Dietary Body weight [g] at week
concentration [ppm] | o | 3 | 4 | 10 | 11 | 13
Males

0 mean 142 314 351 503 519 541
SD 4 23 30 47 48 50

3000 mean 142 1310 1348 1502 1516 1540
SD 4 20 24 45 49 53

10000 mean 142 1311 1352 1501 1517 541
SD 4 21 29 41 45 48

30000 291* 323* 462 468* 497
mean 142 %-7%) (l-s%) %—8%) %-10%) %—8%)
SD 4 19 30 50 53 53

Females

0 mean 113 196 216 298 304 310
SD 3 10 12 15 19 22

3000 mean 113 1201 1225 1306 1316 1325
SD 3 12 15 25 28 32

10000 mean 113 1201 1220 1291 1298 1306
SD 3 11 12 16 17 17

30000 mean 113 1194 1212 1278* | 1282% [ 1290
SD 3 11 13 18 19 19

* Significantly different from control group (p < 0.05)

D. FOOD CONSUMPTIONAND TEST SUBSTANCE INTAKE

In the 30000 ppm group, males and females showed significant decreases in food consumption at week 1 which
were 9 and 14% lower thanthat of the control, respectively. However, their food consumption was comparable to
the control at week 2 andthereafter.
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In the 10000 ppm group no significant change was observed while in the 3000 ppm group, significant changes
were sporadically observed during thetreatment period in femalesduring theweeks 6 and 7. The food consumption
recovered from theweek 8 up to the end of the study.

The overall food consumption by males and females was comparable to the controland there were no abnormalities
consideredto be treatmentrelated.

In the 30000 ppm group, the averaged food efficiency for males and females during the treatment period was 6%
and 5% less than that for control, respectively. This in part would have been accounted for by the 3% by weigh
inclusion of HR-001 in the diet. Food efficiency for males and females was comparable to control in the 10000
and 3000 ppmgroups.

Table 6.3.2-3: HR-001: 13-week Subchronic Oral Toxicity Study in Rats _ 1995): Average food
efficiency duringthe treatment period [body weight gain/food consumption x 100]

Dose level Average food efficiency [%0]
[ppm] Males Females
0 20.7 14.6
3000 20.9 14.8
10000 20.7 14.0
30000 195 13.9

The overallgroup mean chemical intakes averaged, calculated from food consumptionand nominal concentrations
of the test substance, throughthe treatment period, are summarised in the table below.

Table 6.3.2-4: HR-001: 13-week Subchronic Oral Toxicity Study in Rats || 1995):
Chemical Intake [mg/kg bw/day]

Chemical Intake [mg/kg bw/day]

Dose [ppm]

Males Females
3000 168.4 195.2
10000 569 637
30000 1735 1892

E. OPHTHALMOSCOPICEXAMINATION
In the ophthalmological examination performed onallanimals before the start of thetreatmentand on theanimak
of the controland 30000 ppm groups at 13weeks of treatment, no abnomalities were observed in either sex.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

There were no abnomalities in any group of either sex.

Blood clinical chemistry

In the 30000 ppm group, females showed a significant increase in alkaline phosphatase (ALP) activity and a
significant decrease in albumin (Alb). There were no abnormalities in males.

Inthe 10000and 3000 ppm groups, therewere no abnormalities in either sex.

Table 6.3.2-5: HR-001: 13-week Subchronic Oral Toxicity Study in Rats ] 1995):
Intergroup comparison of selected week 13 clinical chemistry parameters

Dietary concentration [ppm]
Males Females
Parameter 3000 | 10000 [ 30000 0 3000 10000 | 30000
ALP mean | 89 84 103 106 38 37 48 69**
[U/L] (+82%)
SD [19 20 20 13 8 9 11 37
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Table 6.3.2-5: HR-001: 13-week Subchronic Oral Toxicity Study in Rats | 199)
Intergroup comparison of selected week 13 clinical chemistry parameters

Dietary concentration [ppm]
Males Females
Parameter 0 3000 | 10000 [ 30000 0 3000 10000 | 30000
Alb mean | 3.15 3.12 3.08 3.14 3.78 3.82 3.70 3.40*
[o/dL] SD |0.12 0.09 0.18 0.15 0.23 0.36 0.29 0.35

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

G. URINALYSIS

In the 30000 ppm group, urine pH in males and females was significantly lower than that in the control. Urine
protein showed a significant decrease in malesand a decreasingtrend in females. In addition, females showed a
significantly higher urine volume thanthat of the control, but males showed a decreasing trend in urine volumeas
compared with the control.

In the 10000 ppm group, urine, pH and protein in males were lower than those in the control. In females, no
statistically significant changewas observed in any parameter.

Inthe 3000 ppm group, nostatistically significantchanges were observedin either sex.

H. NECROPSY

Organweights

Inthe 30000 ppm group, both sexes showed significant increases in absolute and relative weights of the caecum
(containing contents). In addition, females in this group also showed significant increases in relative weights of
the brain andliver.

Inthe 10000 ppm group, the absoluteand relative weight of the caecum showed a statistically significant increase
in malesandincreasingtrend in females.

Inthe 3000 ppm group, there were no abnormalities attributable to thetreatment in either sex.

Table 6.3.2-6: HR-001: 13-week Subchronic Oral Toxicity Study in Rats - 1995): Intergroup
comparison of selected organ weights — absolute and relative to body weight

Dietary concentration [ppm]
Organ Males Females
0 3000 10000 | 30000 0 3000 10000 | 30000
Caecum | Absolute | 2.823 | 13.187 [ 3.383+ | 5.854** | 2.367+ | 2586+ | 3.546* | 5.268**
[a] + + 1.081 + 0.582 0.462 + *
0.794 | 0.609 (+20%) | 2.053 0.959 1.189
(+106 (+50%0) | (+123
%) %)
Relative | 0.55+ | 0.62+ |0.64+ |1.22** |0.79% |0.84%+ |1.22*+ | 1.92**
[%6] 0.16 0.13 0.20 + 0.17 0.17 0.32 *
(+16%) | 0.41 (+54%) | 0.41
(+122 (+143
%) %)
Brain Absolute | 2.166 |2.122+ | 2174+ | 2.125+ [ 1975+ [ 1999+ [ 2.013+ | 1.965+
[a] + 0.077 0.078 0.094 | 0.106 0.077 0.059 0.061
0.088
Relative | 0.42+| 041+ |042+ |045% |066%+ |0.65+ |0.70% |0.72*+
[%6] 0.04 0.03 0.03 0.04 0.06 0.06 0.05 0.04
Liver Absolute | 13.11 | 12.69+ | 14.05+ [ 1295+ [ 7.14+ [7.38+ [7.11 x| 7.77%
[a] * 1.25 2.01 1.99 0.44 0.66 0.59 2.72
1.48 (+9%)
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Table 6.3.2-6: HR-001: 13-week Subchronic Oral Toxicity Study in Rats [ NIl 1995): Intergroup
comparison of selected organ weights — absolute and relative to body weight

Dietary concentration [ppm]
Organ Males Females
0 3000 10000 | 30000 0 3000 10000 | 30000
Relative [ 253+ 245+ |270+ |273% |240% |237+ |245% | 285*%
[%0] 0.16 0.11 0.30 0.24 0.19 0.08 0.18 1.06
(+199%0)

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

Gross pathology
In the 30000 ppm group, distention of the caecum was observed in 9/12 malesand 7/12 females with statistical
significance. There were no other macroscopic abnormalities attributable to thetreatment.

In the 10000 ppm group, 3/12 males showed distention of the caecum, but there were no macroscopic abnormalities
in females.

In the 3000 ppm group, there were no macroscopic abnomalities attributable to the treatment in either sex.

Histopathology

Although histopathological examinations revealed various histological changes in each treatment group of both
sexes, treatment-related changes were not observed. One male in the 10000 ppm group and one female in the
30000 ppm group showed renal lesion (polycystic kidney) and hepatic lesions (bile ductal proliferation and
cholangiectasis). It is generally regarded that these lesionswere caused by genetic disorder and were n otconsidered
to be treatment-related.

111. CONCLUSIONS

30000 ppm group: Body weights of males and females were slightly lower than in the control throughout the
treatment period and statistically significant decreases were sporadically observed. The averaged food efficiency
in males and females during the treatment period was slightly lower than that in the control. Females showed a
significant increase in alkaline phosphatase (ALP) activity. Distention of the caecum was observed in 9/12 males
and 7/12 females with statistical significance. Both sexes showed significant increases in absolute and relative
weights of the caecum (containing contents). Histologically, there were no abnormalities related to treatment in
any tissues including the caecum.

10000 ppm group: At necropsy, 3 males showed distention of the caecum. Organ weight analysis reveakd a
statistically significant increase (females) oran increasingtrend (males) in both absolute and relative weights of
the caecum.

3000 ppmgroup: There were no abnormalities attributable to the treatmentin either sex.

Based on these results, the no-adverse-effect level, minimum toxic level, and sure toxic level of HR-001 in
Sprague-Dawley (Crj:CD) rats under the conditions of the present study were determined as follows:

Males Females
No-adverse-effectlevel (NOAEL) 3000 ppm 3000 ppm
(168.4 mg/kg bw/day) (195.2 mg/kg bw/day)
Minimum toxic level 10000ppm 10000ppm
(569 mg/kgbwi/day) (637 mg/kgbwi/day)
Sure toxic level 30000ppm 30000ppm
(1735 mg/kg bw/day) (1892 mg/kg bwi/day)

Assessment and conclusion by applicant: |
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In this study, groups of male and female Sprague-Dawley (Crj:CD) rats were administered glyphosate
technical via the dietat doselevels of 0, 3000, 10000 or 30000 ppm (equivalent to 0, 168.4,569 or 1735 mgkg
bw/dayformalesand0, 195.2, 637 or 1892 mg/kg bw/day for females) fora period of 13 weeks.

Underthe experimental conditions of the study, the NOAEL is considered to be 3000 ppm (equivalent to 1684
and 195.2 mg/kg bw/day for males and females, respectively).

Assessment and conclusion by RMS:

The RMS considers this study as acceptable as the deviations from the current version are dueto the factthat
the study was aligned to an older version of OECD TG 408. The conclusions drawn are supported by the
RMS, which wasalso concluded by the RMS DE in the previous assessment of glyphosate (see below).

In this study, males treated at 30000 ppm had a decreased body weight compared with controls throughout the
study period. As body weight was decreased by >10% atseveral time points, this was considered as treatment-
related and adverse. At the same dose level, also in females the body weight was decreased compared with
controls, however, this was not considered adverse by the RMS as changes were less than 10% compared to
controls. In both sexes, food consumptionwas decreased in the first week atthe 30000 ppm dose level in both
sexes, which was considered treatment-related and adverse. In females, blood alkaline phosphatase was
increased at the 30000 ppm dose level. Distention of the caecum was seen in the majority of the malks and
females at thetopdose, which was alsoreflected in an increased caecum weight at this dose level. Also at the
mid dose, 3/12 males showed distension of the caecum and caecum weight was increased in bothmales and
females. The effects on the caecum are considered treatment-related and adverse. In addition, relative kidney
weight was significantly increased in females at 30000 ppm (+19% compared with controls), which is
consideredtreatment-related and adverse. Based on these findings, the NOAEL is considered to be 3000 ppm
(equivalentto 168.4and 195.2 mg/kg bw/day for males and females, respectively).

Inthe previous assessment in the RAR (2015), the followingwas concluded by the RMS DE:

“The study is considered acceptable and the proposed NOAEL is agreed with. Toxicity became apparent by
the caecumfindings andalterations infewclinical chemistry and urine parameters. The LOAEL of569 mg/kg
bw/day (10000 ppm)ishigher thanthe NOAEL as establishedin other studies and, thus, does not contradict
the previous assessment. From the study report, it became clear that submaxillary and sublingual salivary
glands were histologically examined, without evidence of pathological changes. These glands were not
weighed and parotid glandwas not taken.”

B.6.3.2.4. Oral 90-day toxicity study in rats —study 4

Data point | CA5.3.2/005

Reportauthor _

Reportyear 1993 (Vol. 1, Study Report)

Reporttitle 90 Day Range Feeding Study of Glyphosate in Rats (Vol. 1)
ReportNo 011-0001

Document No Not reported

Guidelines followed in study No guideline stated, but in accordance with OECD 408 (1981)

Deviations from current test|Reticulocytesnot counted; blood clotting notevaluated; total cholesterol but
guideline (OECD 408,2018) not HDL and LDL, T3, T4 and TSH evaluated; no blood homones
measured; prostate, uterus, thymus, pituitary, thyroids notweighed; seminal
vesicles and coagulating glands were not examined microscopically ; vaginal
smears not taken; sensory reactivity to different stimuli was not evaluated.
Deviations fromthe current version of OECD 408 (2018) are mainly dueto
the fact that the study was aligned to an older (1981) version of the OECD
test guideline 408.

Further, it is noted that blood chemistry was not carried out in some cases
because the samples were inadvertently discarded.
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Previousevaluation Yes, accepted in RAR (2015)
GLP/Officially recognised | Yes
testing facilities
Data point CA5.3.2/006
Reportauthor ]
Reportyear 1993 (Vol. 2, Pathology Report)
Reporttitle 90 Day Range Feeding Study of Glyphosate in Rats (Vol. 2)
ReportNo 011-0001
DocumentNo Not reported
Previousevaluation Yes, accepted in RAR (2015)
Data point CA5.3.2/007
Reportauthor
Reportyear 1993 (Vol. 3, Histopathology Report)
Reporttitle 90 Day Range Feeding Study of Glyphosate in Rats (Vol. 3)
ReportNo 011-0001
Document No Not reported
Previousevaluation Yes, accepted in RAR (2015)
Acceptability/Reliability Conclusion GRG: Valid, category 2a
Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

In a subchronic toxicity study, groups of ten male andten female Sprague-Dawley rats were fed diets containing
0 (control), 2000,60000r 20000 ppm glyphosate acid (equivalentto 0,125.2,371.9 or1262.1 mg/kg bw/day for
malesand0,156.3,481.2 or 1686.5 mg/kg bw/day for females) for 13 consecutive weeks.

Clinical observations were done daily. Body weightsand food consumption was assessed weekly. Haematological,
blood biochemistry parameters, as well as urine analysis were conducted prior to start of treatment and at
termination. At the end of the scheduled period, the animals were killed and subjected to a full examination post
mortem, and selected organs were weighed and specified tissues were taken for subsequent histopathology
examination.

There were no mortalities in any of the dose groups. The only treatment-related clinical findingwas diarrhoea in
all high-dose males and in 9 high-dose females. Mean body weights were comparable between all groups. The
mean body weight gains were significantly different between groups at several time points, but the total mean
body weight gain was similarin all dose groups. There were no differences in food consumption. There were no
treatment-related findings in the haematological and clinical chemistry parameters. Urinalysis showed marginal
increases in the mean scores for ketones, blood, protein and red blood cell counts in mid- and high-dose males,
which were of no biologicalrelevance. In mid-and high-dose females, microscopy revealed an increased number
of rats with 1 red blood cell per high power field. Together with the appearance of blood in these grou ps this
changeseemstobetreatment-related. The gross changes noted at necropsy were fewandinconclusive with respect
to association with exposure to the test article. The most prevalent abnormality was the non-treatment related
swollen, reddened sublingual salivary glands. The mean weight of the adrenal glands in the high and low dose
male groups was significantly decreased. The group meanweight of the spleenwas significantly increased for the
high dose female group when the spleen weights were compared as a percent of body weight. Gross and
microscopic examinations did not identify tissue changes which were related to treatment. These findings are in
agreementwith clinical chemistry, hematologic and gravimetric data collected during the conduct of th is study.

The results indicate that under the conditions of this investigation, dietary levels of up to 6000 ppm glyphosate
(equivalent to 1262.1 mg/kg bw/day for males and 1686.5 mg/kg bw/day for females) were tolerated without
significant pathophysiologic alterations. According to the RMS, this NOAEL is based on the occurrence of
diarrhoea in both sexes, decreased body weightgain at day 50 and 85 in both sexes, decreased absolute and relative
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adrenalweights in males, increased absoluteand relative spleenweight in females and blood in urineat the LOAEL

of 20000 ppm.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:
Description:
Lot/Batch#:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weight at dosing:
Acclimationperiod:

Diet/Food:

Water:
Housing:
Environmental conditions:

B:  Studydesignand methods

Glyphosate acid (N-phosphonomethyl-glycine)
Greyish-white or yellowish-white crystalline powder
46540992

97.5%

1994-10-01

Plain diet/ none

Rat

Sprague-Dawley (Crl:CD®BR VAF/Plus®)
approx. 5 weeks

Male andfemale

4 208.2-249.9¢g; 9 159.8-202¢

14 days

Purina certified Laboratory Rodent Chow 5002, ad libitum, (except
duringcollection of urine samples)

Tap water, ad libitum
Individually in stainless steel cages

Temperature: 18-26°C
Humidity: 55+ 15%
Air changes:  >10/hour

12 hours light/darkcycle

In life dates: 1993-02-17to 1993-05-21

Animal assignmentand treatment:

In a 90—day oral toxicity study groups of 10 Sprague-Dawley per sex received daily doses of 0, 2000, 6000 or
20000 ppm (equivalent to 125.2,371.9 or 1262.1 mg/kg bw/day for males and 156.3, 481.2 or 1686.5 mgkg
bw/dayforfemales) in the diet. The test diets were prepared weekly and stored at room temperature. Samples of
the controland test substance diets were analysed for stability and homogeneity. Dietary preparations were
analysed forachieved concentrations weekly during thefirst 4 weeks, and then every fourth week thereafter.

Table 6.3.2-1: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Study design

Dietary .
Testgroup concentration Achieved dose level Males Females
[mg/kg bw/day]
[ppm]
Control 0 4:0;2:0 10 10
Low 2000 3:125.2; 9:156.3 10 10
Mid 6000 4:371.9; 9:481.2 10 10
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Table 6.3.2-1: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Study design

Dietary .
. Achieveddose level
Testgroup concentration Males Females
mg/kg bw/da
[ppm] [mg/kg bw/day]
High 20000 3:1262.1; Q:1686.5 10 10

The experimental diets were prepared weekly by adding theappropriateamount of glyphosate acid to the diet.

The homogeneity of glyphosate in the diet was determined by replicate samples from each dose level. Achieved
concentrations were determined by analysing samples from each dose level duringweeks 1 to 4, and every fourth
week thereafter. The chemical stability of glyphosateacid in diet at room temperaturewas determined for all dose
levelsafter preparation. Analysis was doneby high performance liquid chromatography (HPLC).

Mortality
Each animalwas checked for mortality orsigns of morbidity twice daily during thetreatment period.

Clinical observations
A check for clinical signs of toxicity was madeoncedaily on allanimals.

Body weight
The body weight of eachanimalwas recorded on Day 1 before start of treatmentand weekly thereafter.

Food consumption and utilisation
Individual food consumptionwas recorded weekly.

Ophthalmoscopic examination

Theeyesof all animals from all dose groups were examined prior to initiation and just prior to termination. The
examination included macroscopic and ophthalmoscopic examinations of the anterior portion oftheeye, the optic
media, andtheocularfundus.

Haematology and clinical chemistry

Prior to initiation and at termination, blood samples from all rats were taken by puncture of the retro-orbital sinus
afteranesthetisation. These samples were submitted for haematolo gicaland clinical chemistry examination. The
following haematological parameters were measured: Haemoglobin, haematocrit, red blood cell count, mean
corpuscular volume (MCV), mean corpuscular haemoglobin concentration (MCHC), mean corpuscular
haemoglobin (MCH), thrombocytes, leucocytesanda blood smear examination (including differential white cell
count).

For clinical chemistry analysis the following parameters were measured: Glucose, blood urea nitrogen, total
bilirubin, total protein, albumin, globulin, aloumin/globulin ratio, total cholesterol, creatinine, creatinine kinase,
calcium, phosphorous, sodium, potassium, chloride, alkaline phosphatase (ALP), aspartate aminotransferase
(AST), alanineaminotransferase (ALT) and gamma-glutamic transferase.

Urinalysis

Urine samples were collected overnight from allrats priorto start of treatment and at termination. Duringurine
collection, the rats were individually housed in metabolism cages and denied access to food. The following
parameters were measured: VVolume, pH, specific gravity, nitrites, blood, leukocytes, protein, glucose, ketones,
bilirubin and urobilinogen.

Sacrifice and pathology

After 13 weeks of consecutive treatment, all surviving animals were sacrificed and subjected to a gross
pathological examination. Any macroscopic findings were recorded.

The following organ weights were determined: Adrenals, brain (including brainstem), epididymides, kidneys,
liver, spleen, seminal vesicles and testes or ovaries. Organ-to-body weight and organ-to-brain weights were
determined.

Tissue samples were taken from the following organs and preserved in buffered formalin: All gross lesions,
adrenals, aorta, bone marrow (sternum), brain, uterus/cervix/vagina, epididymides, oesophagus, eyes, femur (incl.
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articular surface), heart, caecum, colon, rectum, duodenum, jejunum, ileum, kidneys, liver, lungs, lymph nodes
(mandibular and mesenteric), mammary gland, nasal turbinate, nasal cavity, ovaries, pancreas, pituitary gland,
prostrate, salivary glands (sublingual), spinal cord, sciatic nerve, skeletal muscle, skin, spleen, stomach, testes,
thymus, thyroid/parathyroid, trachea and urinary bladder. All tissue sampled from the controland high dose group
were examined histopathologically. From the mid-and low- dose only tissues from lungs, liver, kidneys and gross
lesions were subjected to histopathological evaluation.

Statistics

Meanand standard deviation were calculated for all quantitative data. Comparisons with controls were done using
ANOVA with a post hoc Dunnett’st Testor Duncan’s multiple rangetest. A95 % confidence level (p <0.05) was
used to determine statistically significant differences between controlandtreated groups.

1. RESULTS AND DISCUSSION
DIETARY ANALYSIS
The mixture was stable under ambient conditions for at least 10 days (within 8% of target concentration).
Homogeneity was confirmed prior to study initiation (relative standard deviation (RSD) of 4-5%). One samplke
from the Week 8 20000 ppm Glyphosate mix exceeded the £ 10% of the target concentration (22200 ppm). One
sample from the Week 12 6000 ppm Glyphosate mix exceeded the = 10% of the target concentration (7300 ppm).
Overall, foralldietstested foraccuracy the RSD varied between 1% and 8%.

A. MORTALITY
There were no mortalities.

B. CLINICAL OBSERVATIONS
The only obvious treatment-related findingwas diarrhoea observed in 10/10 malesand 9/10 females in the high -
dose group. Diarrhoea was also observed in one male of the low dose group.

Table 6.3.2-2: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Intergroup
comparison of clinical findings

Dietary concentration of glyphosate acid [ppm]
Males Females
Finding 0 2000 6000 20000 0 2000 6000 20000
Diarrhoea 0/10 1/10 0/10 10/10 0/10 0/10 0/10 9/10

C. BODYWEIGHT

Mean body weights were not significantly different between test substance and controlanimals. The mean body
weight gains were however significantly different from controls at several intervals (see table below). The total
meanbody weights over the entire study period were notstatistically different.

Table 6.3.2-3: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Intergroup
comparison of body weights and body weight gain — selected time points from start of study

Mean body weight or body weightgain [g]
Time point Initial Final body Weight Weight Weight Total
body weight gainDay gain Day gainDay | weightgain
weight 43 50 85

Dose [ppm] Males
0 224.6 510.3 -34 39.4 12.6 285.7
2000 231.0 1530.8 19.1 1293 192 1299.7
6000 229.0 1526.0 70" 1286 ! 1297.0
20000 2246 75129 1211+ 119.3%% 11.9% 12884

(-51%) (-85%)
Females
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Table 6.3.2-3: 90 Day Range Feeding Study of Glyphosate in Rats (Il 1993): Intergroup
comparison of body weights and body weight gain — selected time points from start of study

Mean body weight or body weightgain [g]
Time point Initial Final body Weight Weight Weight Total
body weight gainDay gain Day gainDay | weightgain
weight 43 50 85
0 178.3 3219 6.9 16.6 6.1 143.7
2000 179.7 1331.3 17.5 114.7 16.2 1151.6
6000 176.0 1316.1 17.8 1157 124 1140.1
176.9 1309.0 17.8 14.8% 12.8 1132.0
20000 (-71%) (-54%)

* Statistically significant from controls, p <0.05 (Student’s t-test, 2-sided);
** Statistically significant from controls, p <0.01 (Student’s t-test, 2-sided)

D. FOOD CONSUMPTIONAND TEST SUBSTANCE INTAKE
There were no treatment-related effects. The mean food consumption in treatment groups was not significantly
differentfrom controls.

Calculated mean testcompound intakes are presented in the followingtable.

Table 6.3.2-4: 90 Day Range Feeding Study of Glyphosate in Rats [l 1993): Overall mean test
compound intake [mg/kg bw/day]

Dietary concentration of glyphosate acid [ppm]
Males Females
0 2000 6000 | 20000 0 2000 6000 | 20000

0 1252 (3719 |1262.1 0 156.3 |[481.2 | 1686.5

Achieved dose
[mg/kgbw/day]

E. OPHTHALMOSCOPICEXAMINATION
There were no test substance-related ophthalmological findings at the end of the treatment period.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology
There were no treatment-related differences notedin any dosegroup.

Blood clinical chemistry

At termination, low dose males hada significantly decreased mean potassium (K*) concentration as compared to
control animals. Since this finding was restricted to the low dose group, it was not considered to be treatment-
related.

High dose males showed a significantly lower ALT value at termination than control males. However, because of
the minor degree of change, the absence ofa dose-response at the other dose levels this findingwas considered to
be of no biological relevance. The increased total bilirubin value in high-dose males at termination is ako
consideredto be of nobiological relevance.

Itshould be noted that blood chemistry was notcarried outin some cases because the samples were inadvertently
discarded.

Table 6.3.2-5: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Intergroup
comparison of selected clinical chemistry parameters pre-doseand at termination

Dietary concentration of glyphosate acid [ppm]

Males Females
Parameter 0 2000 6000 20000 0 2000 6000 20000
ALT 48 135 141 132% 42 139 135 130
[U/L]
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Table 6.3.2-5: 90 Day Range Feeding Study of Glyphosate in Rats (- 1993): Intergroup

comparison of selected clinical chemistry parameters pre-doseand at termination

Dietary concentration of glyphosate acid [ppm]
Males Females
Parameter 0 2000 6000 20000 0 2000 6000 20000

Total bilirubin | 0.3 0.3 10.5 10.6* 0.2 10.3 10.3 10.3
[mg/dL]
Potassium 6.9 15.8%* 16.2 16.8 5.8 16.2 15.7 16.2
[mmol/L]
Potassium 5.2 15.1 14.8 5.2 5.2 14.6* l44** | |47
[mmol/L] (pre-
dose)

* Statistically significant from controls, p <0.05;
** Statistically significant from controls, p <0.01

G. URINALYSIS

At termination there were marginal increases in the mean scores for ketones, blood, protein and red blood cells
(RBCs) in the mid-andhigh-dose males. Thenumber of affected rats and their respective scores are shown in the
Tables below. The lower protein value observed in high-dose males was statistically different from control, but
still within the normal range. The presence of blood and RBCs is minimally elevated in all treated groups when
comparedto controlanimals. However, the observation of a few RBCs is common in male rats and this mild degree
cannot be attributed unequivocally to the test substance. In mid-and high-dose females the number of rats with 1
RBC/high power microscope field was also increased. Together with the appearance of bloodin these groups this
change seems to be treatment-related. In addition, there were no indications for microscopic haematuria found
during the histopathological examinations. Therefore, the changes in urine analysis parameters in the mid-dose
group are considered not to be adverse effects.

Table 6.3.2-6: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Urinalysis at
termination—group mean values for selected parameters

Dietary concentration of glyphosate acid [ppm]

Males Females
Parameter 0 2000 6000 20000 0 2000 6000 20000
Ketones[mg/dL] 0.0 0.0 0.4* 0.1 0.0 0.0 0.0 0.0
Blood [mg/dL] 0.2 15 1.4 2.1** 0.2 0.2 1.0 0.6
(105 (3 times
times higher)
higher)
Protein [mg/dL] 12 0.8 1.1 0.5* 0.1 04 0.3 0.0
RBC [cells/hpf] 0.3 0.7 0.8 1.6** 0.2 0.2 1.0** 0.6

* Statistically significant from controls, p <0.05;
** Statistically significant from controls, p <0.01

Table 6.3.2-7: 90 Day Range Feeding Study of Glyphosate in Rats [l 1993): Urinalysis at
termination —affected animals for selected parameters

Dietary concentration of glyphosate acid [ppm]

Males Females
Parameter 0 2000 6000 20000 0 2000 6000 20000
Ketones (Score0) | 10/10 | 10/10 6/10 9/10 10/10 | 10/10 10/10 10/10
Ketones(Score1) | 0/10 | 0/10 4/10 1/10 0/10 | 0/10 0/10 0/10
Blood (score 0) 8/10 | 3/10 3/10 2/10 8/10 | 8/10 5/10 7/10
Blood (score 1) 2/10 | 3/10 3/10 3/10 2/10 2/10 2/10 0/10
Blood (score 2) 0/10 | 2/10 2/10 1/10 0/10 | 0/10 2/10 3/10
Blood (score 3) 0/10 | 0/10 1/10 0/10 0/10 | 0/10 0/10 0/10
Blood (score 4) 0/10 | 2/10 1/10 4/10 0/10 | 0/10 1/10 0/10
Protein (score 0) 1/10 | 3/10 1/10 6/10 9/10 | 7/10 7/10 10/10
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Table 6.3.2-7: 90 Day Range Feeding Study of Glyphosate in Rats [JJJJij 1993): Urinalysis at
termination —affected animals for selected parameters

Dietary concentration of glyphosate acid [ppm]

Males Females
Parameter 0 2000 6000 20000 0 2000 6000 20000

Protein (score 1) 5/10 | 6/10 7/10 3/10 1/10 | 2/10 3/10 0/10
Protein (score 2) 4/10 | 1/10 2/10 1/10 0/10 | 1/10 0/10 0/10
RBC (score 1) 3/10 [ 7/10 8/10 6/10 2/10 | 2/10 8/10 6/10
RBC (score 2) - - - 1/10 - - 1/10 -

RBC (score 3) - - - 0/10 - - - -

RBC (score 4) - - - 2/10 - - - -

- No finding

H.  NECROPSY

Organweights

The mean adrenal weights in high-and low-dose males were significantly decreased, whereas the relative adrenal
weights were only significantly decreased in high dose males. In females of the high-dose group relative spleen
weights were significantly increased when comparedto controls.

Table 6.3.2-8: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Results from absolute
and relative organ weight determination

Dietary concentration of glyphosate acid [ppm]

Males Females
0 2000 6000 20000 0 2000 6000 20000
Mean  adrenal | 0.070 % | |0.059* | |0.061+ | |0.052* [ 0.093 = | |0.080+ [ |0.086+| [0.080+
weight [g] 0.009 +0.008 | 0.014 * +10.013 0.008 0.022 0.010
0.006
(-26%0)
Relative adrenal | 0.014 £+ |0.012+ | |0.012+ [ |0.011* | 0.031 + | |0.026+ [ |0.029+| |0.028+
weight [% bw] 0.003 0.002 0.003 * + | 0.004 0.004 0.008 0.002
0.001
(-219%)
Spleenweight[g] [ 0.785 * | 10.786+ | 10.808= | |0.752+ | 0.548 + | 10.598+ | 10.589+ | 10.648+
0.103 0.093 0.121 0.090 0.071 0.066 0.103 0.030
(+18%)
Relative spleen [ 0.157 £ | |0.154+ | 10.160+ | |0.152+ | 0.180 + | 10.192+ | 10.198+| 10.223*
weight [% bw] 0.026 0.018 0.024 0.015 0.017 0.029 0.026 * *
0.035
(+24%)

* Statistically significant from controls, p <0.05;
** Statistically significant from controls, p <0.01

Gross pathology

A fewgross lesions were noted at necropsy in alldose groups. Swollen, reddened sublingual salivary glands were
observed in one controlmale and in one treated male and female of some test substance groups (see table Table
6.3.2-). Therefore, this finding is considered notto be related to treatment.
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Table 6.3.2-9: 90 Day Range Feeding Study of Glyphosate in Rats - 1993): Summary of necropsy
findings

Dietary concentration of glyphosate acid [ppm]
Finding Males Females
0 2000 6000 20000 0 2000 6000 | 20000
Sublingual salivary | 1/10 0/10 1/10 1/10 0/10 1/10 0/10 1/10
glands:  enlarged
and/orreddened

Histopathology
There were no histopathological findings related to treatment. The incidence of findings was low and of a type
commonly foundin rats ofthis strain and age.

I11. CONCLUSIONS

There were no mortalities in any of the dose groups. The only treatment-related clinical findingwas diarrhoea in
all high-dose males and in 9 high-dose females. Mean body weights were comparable between all groups. The
mean body weight gains were significantly different between groups at several time points, but the total mean
body weight gain was similarin all dose groups. There were no differences in food consumption. There were no
treatment-related findings in the haematological and clinical chemistry parameters. Urinalysis showed marginal
increases in the mean scores for ketones, blood, protein and red blood cell counts in mid - and high-dose males,
which were of no biological relevance. In mid-and high-dose females, microscopy revealed anincreased number
of rats with 1 red blood cell per high power field. Together with the appearance of blood in these groups this
changeseemstobetreatment-related. The gross changes noted at necropsy were few and inconclusive with respect
to association with exposure to the test article. The most prevalent abnormality was the non-treatment related
swollen, reddened sublingual salivary glands. The mean weight of the adrenal glands in the high and low dose
male groups was significantly decreased. Thegroup meanweight of the spleenwas significantly increased for the
high dose female group when the spleen weights were compared as a percent of body weight. Gross and
microscopic examinations did not identify tissue changes which were related to treatment. These findings a re in
agreementwith clinical chemistry, hematologic and gravimetric data collected during the conduct of this study.

The resultsindicate that under the conditions of this investigation, dietary levels of up to 20000 ppm glyphosate
were tolerated without significant pathophysiologic alterations.

According to the study authors, the Maximum Tolerated Dose (MTD) was 20000 ppm glyphosate and the No
Observable Adverse Effects Level (NOAEL)was reportedto be 6000 ppm glyphosate.

The NOAEL is agreed by the RMS, but this is however based on the occurrence of diarrhoea in both sexes,
decreased body weight gain atday 50 and 85 in both sexes, decreased absolute and relative adrenal weights in
males, increased absolute and relative spleenweight in femalesandbloodin urine at the LOAEL of 20000 ppm.

Assessmentand conclusion by applicant:

In this sub-chronic toxicity study, groups of ten male and ten female Sprague-Dawley rats were fed diets
containing 0, 2000, 6000 or 20000 ppm glyphosate acid (equivalent to 0, 125.2,371.9 or 1262.1 mg/kg bw/day
formalesand0,156.3,481.20r 1686.5mg/kgbw/day for females) for 13 consecutive weeks.

The results indicate that under the conditions of this investigation, dietary levels of up to 20000 ppm
glyphosate (equivalent to 1262.1 mg/kg bw/day for males and 1686.5 mg/kg bw/day for females) were
tolerated withoutsignificant pathophysiologic a lterations.

Based on the results of this study, the Maximum Tolerated Dose (MTD) was 20000 ppm glyphosate
(equivalentto 1262.1 mg/kg bw/day for males and 1686.5 mg/kg bw/day for females).

There were no consistent effects at thedose levels of 6000 and 20000 ppm. At the highest dose of 20000 ppm
there were statistically significanteffects on organweights, i.e. reduced adrenal we ights in males and increased
spleen weights in females. Therefore, the No Observable Adverse Effect Level (NOAEL)was setat 6000ppm
glyphosate (equivalent to 371.9 mg/kg bw/day for males and 481.2 mg/kg bw/day for females).
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Assessmentand conclusion by RMS:

The RMS considers this study as acceptable as the deviations from the current version are dueto the factthat
the study was aligned to an older version of OECD TG 408. The conclusions drawn by the applicant are
supported by the RMS and the NOAEL of 6000 ppm glyphosate (equivalentto 371.9 mg/kg bw/day for males
and 481.2 mg/kg bw/day for females) is agreed. According to the RMS, this NOAEL is based on the
occurrence of diarrhoea in both sexes, decreased body weight gain at day 50 and 85 in both sexes, decreased
absolute and relative adrenal weights in males, increased absolute and relative spleen weight in females and
blood in urine at the LOAEL of 20000 ppm. The same NOAEL was also proposed in the previous assessment
(RAR,2015).

In the previous assessment in the RAR (2015), the followingwas concluded by the RMS DE:
“....thestudyby mmmmm (] 993 TOX9650149), former assessment as “acceptable” was changed by the RMS
into “supplementary” because the batch number butno purity of the testmaterialwasgiven. “

However, thecurrentRMS NL notes thatthe purity of the test substanceis provided in the study rapport in an
certificate ofanalysis. The same NOAEL of 6000 ppm was set based ond iarrhoea in m/f; bloodin urine; organ
weight changes without pathological findings.

B.6.3.2.5. Oral 90-day toxicity study in rats — study 5

Data point: CA5.3.2/008

Reportauthor [

Reportyear 1992 (study report)

Reporttitle 90-day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990)

ReportNo i 882.900R

Document No Not reported

Guidelines followed in study OECD408 (1981)

Deviations from current test|{The following organs were not noted in the gross pathology and
guideline (OECD408,2018) histopathological evaluation: aorta, cervix, epididymides, mammary gland,
peripheral nerve, prostate, skeletal muscle and bone, skin, spinal cord,
thymus, vagina. The following organs were not weighed: testes,
epididymides, prostate and seminal vesicles with coagulating glands,
thymus, heart, brain, and spleen. Thyroid hormone levels (i.e., T4, T3,and
TSH) were not measured. No ophthalmological examination and urinary
analysis were conducted. Sensory reactivity to different stimuli was not
evaluated. The rationale for doseselection was not provided.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Data point: CA5.3.2/009

Reportauthor

Reportyear 1992 (appendix to study report)

Reporttitle 90-day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) (Appendix)

ReportNo i 882.900R

DocumentNo Not reported

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Data point: CA5.3.2/010
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Reportauthor _

Reportyear June 1994 (1% amendment); November 1994 (2" amendment)
Reporttitle Amendments to Final Report. 90—day Oral Toxicity Study in Wistar Rats
ReportNo Il 882.900R

Document No Not reported

Guidelines followed in study OECD408 (1981)

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) due to limited histopathology and organ weight
reporting (referto deviations above).

Executive Summary

Ina 90—day toxicity study, groups of 10 male and 10 female Wistar rats were administered technical glyphosate
for 90 consecutive days via the diet at concentrations of 0, 200, 2000, or 20000 ppm. These dose levels were
equivalentto 0, 14.0, 147.3, or 1358.6 mg/kg bw/day for males and 0, 18.6, 195.7, or 2012.4 mg/kg bw/day for
females, respectively. Ahigh-doserecovery group was administered 20000 ppm (equivalentto 1482.6 mg/bw/day
for males and 1878.3 mg/kg bw/day for females) for 13 weeks and then were followed for 4 weeks without
treatmentbeforebeingsacrificed.

General clinical observations were done daily. Body weights and food consumption were assessed in weekly
intervals. Haematological and blood biochemistry parameters were evaluated at sacrifice. At the end of the
scheduled period, the animals were Killed and subjected to a post-mortem examinationand selected organs were
weighed and tissues were taken for subsequent histopathology examination.

There wasno mortality in any of thestudy groups during treatment or recovery period. In general, there were no
clinicalsigns of toxicity observed in any of the treatment groups. While significant changes were observed in body
weight gains, haematology parameters, and clinical chemistry parameters, these changes were considered to be
incidental in nature. At 20000 ppm, decreased body weight gains were observed in female rats; body weight
changes were not observed in males. Significant changes were observed in haematology values for males
(decreased eosinophils at the high dose, increased mean corpuscular haemoglobin and mean corpuscular
haemoglobin concentration at the mid dose and high-dose recovery group, decreased red blood cells at the mid
and low dose, and decreased haematocrit at the low dose). There were no significant changes to haematology
parameters for female ratsatany doselevel.

With regardsto clinical chemistry parameters, there wasanincrease in alkaline phosphatase activity (high dose)
and a decreasein albumin levels (lowdose) and total bilirubin (high-dose recovery group) in males. For females,
there was a decrease in creatinine (all dose levels) and calcium concentrations (all doses except the recovery
group), while there was an increase in glucose levels (high dose). There also was decrease in glucose levels for the
high-dose recovery group when compared with the high dose.

There were no notable intergroup differences in organ weights. No gross pathology or histopathology findings
attributed to administration of glyphosate were recorded.

The conclusions drawn are supported by the RMS and the NOAEL of 2000 ppm glyphosate (corresponding to
147.3 mg/kg bw/day for males and 195.7 mg/kg bw/day for females) is agreed. According to the RMS, this
NOAEL is based on decreased body weight in females, increased alkaline phosphatase in males and increased
blood glucose in females at the LOAEL of 20000 ppm.

I. MATERIALS AND METHODS

A: Materials
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1. Testmaterial:

Identification:  Technical Glyphosate
Description:  Solid, odourless white coloured crystals
Lot/Batch#: FSG 03090H/05 March1990
Purity: 96.8%

Stability of test compound:

Fairly stable for 30 days under ambient temperature and stored in
polyethylene lined stainless steel drums

2. Vehicle and/
or positive control: Plain diet/none
3. Testanimals:
Species: Rat
Strain:  Wistar
Age: 8weeks
Sex: Maleandfemale
Weightatdosing: & group means163+17.1¢g; Q group means132+14.6g

Acclimation period:

At least one week

Diet/Food: Standard “Gold Mohur” brand powderedratfeed, ad libitum,
Water: Deep borewell water passed through activation charcoal filter and
ater: o
exposedto UVrays, ad libitum
Housing:  Groups of 3-5 rats/ sex in steam sterilized standard polypropylene rat
cageswith stainless steel top grill
Environmental conditions: Temperature: 23+2°C
Humidity: 40-70%
Air changes:  10-15/hour

B:  Study designand methods

12 hours light/dark cycle

In life dates: May 1991 to September 1991

Animal assignmentand treatment:

Groups of tenmale andten female Wistar rats were administered technical glyphosate for 90 consecutive days via
the diet at concentrations calculated to achievedose levels of 0 (control), 20,2000, or 20000 ppm.

Table 6.3.2-1: 90-day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG 03090 H/05
March 1990) (-, 1992): Animal assignment

Testgroup Dose Level Males Females
(ppm)
Control 10 10
Low 200 10 10
Intermediate 2000 10 10
High 20000 10 10
High Recovery 20000 10 10

The required amount of finely ground test compound was weighed and mixed manually with 1.0 kg powdered rat
feed to prepare the premix. The premix was added in portions to the remaining quantity of feedand mixed. To the
controlgroup feed, the powdered rat feed was mixed for 20 minutes. Prepared feed was sampled atdifferent levek
forassayingthe test compound concentration.
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All test groups received diet specifically prepared for the group ad libitum. Animals were trea ted for sevendays a
week forthirteenweeks. Therecovery group received powdered normal rat feed for four weeks following thirteen
weeks of treatment.

Mortality
Each animalwas checked for mortality or signs of morbidity once daily during the treatment period.

Clinical observations

Generalclinical observations were done oncedaily. Cage side observations included changes in skin and fur, eyes
and mucous membranes and also respiratory, circulatory, autonomic and central nervous system, somatomotor
activity and behaviour pattern.

Body weight
Individual body weights were recorded at theend of each week.

Food consumptionand utilisation
Daily feed consumption per cage measured during the last two days ofthe week.

Ophthalmoscopic examination
Dedicated eyeexaminations were not performed.

Haematology and clinical chemistry

One day priortosacrifice, blood smears from surviving rats were made by tail clippingand the blood smears were
stained by Wright’s stain. At the end of the study all the survivinganimals were fasted overnight (water allowed)
and blood was collected from abdominal aorta under ether anaesthesia.

Forhaematology, differential leucocyte counts were done manually. Fractions of blood were taken for coagulation
time. For haematology and plasma separation, blood was heparinized. The following haematological parameters
were measured: white blood cell (WBC) count, red blood cell (RCB) count, haemoglobin (Hb), haematocrit
(HCT), mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), and mean corpuscular
haemoglobinconcentration (MCHC).

For clinical chemistry analysis the following parameters were measured: glucose (GLU), total bilirubin (TOT
BIL), creatinine (CREAT), glutamic pyruvic transaminase (GPT), glutamic oxaloacetic transaminase (GOT),
enzymatic blood urea nitrogen, albumin (ALB), alkaline phosphatase (ALP), total protein, sodium, potassium, and
calcium (Ca*").

Urinalysis
Not performed.

Sacrifice and pathology

Atthe end ofthestudy, rats were fasted overnightand sacrificed by total blood collectionunder either anaesthesia.
Aftersacrifice, a detailed gross necropsy was conducted. Thefollowing organs were collected and weighted from
every animal: adrenals (both), gonads (both), kidneys (both), and liver. The relative organ weights were determined
asa percentage of body weight. Tissue samples from brain, lungs, heart, eye (Bouin’s fluid), spleen, lymph nodes
(mesenteric), oesophagus, stomach, small and large intestines, salivary gland, liver, pancreas, kidneys (both),
urinary bladder, testes/ovaries (both), seminal vesicles/uterus, pituitary, thyroid and adrenals (both) were preserved
in neutral buffered formalin and 5 pm sections were stained. The tissuessections were studied for histopathological
changes. All the tissues from allanimals in controland high-dose groupandall lesions were subjected to detailed
histopathological studies.

Statistics

Body weight and feed consumption were compared using the Bartlett’s test forhomogeneity of variance and one-
way classification analysis of variance (ANOVA) and Dunnet’s multiple pairwise comparison. The clinical
laboratory analysis data and organ weight data from the control group were compared with the data of t reated
groups by the Bartlett’s test forhomogeneity of variance followed by ANOVA, where the variances proved to be
heterogeneous, the data was transformed using the appropriate transformation. If ANOVA of homogeneous data
was significant, Dunnet’s pairwise comparison procedure was used to compare the treated group with the control
group individually. Allanalyses were evaluatedat 5 % probability level.
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1. RESULTS AND DISCUSSION

DIETARY ANALYSIS

Five batches of diet mixes were analysed for test compound concentration and were found to contain a mean
concentration of 0,194 £ 7.2, 1982 + 42, 19706 + 373 ppm of Glyphosate in experimental diet prepared for the
fourdose groups as againstnominal concentration of 0,200, 2000 and 20000 ppm respectively.

A.  MORTALITY
There wasno mortality in any of the study groups during treatment or recovery period.

B. CLINICAL OBSERVATIONS

In generalthere were no clinical signs of toxicity observed in any of the treatment groups. However, respiratory
effects (i.e., nasal discharge) was reported in treatmentgroups; this effect appearedto reduce during the recovery
period.

C. BODYWEIGHT

For males, body weights were comparable between treatment groups and control animals and there were no
statistically significant differences. For females, initial body weights (week 0) were lower in treated than control
groupsandin the low-dose group this achieved statistical significance; however, body weights of low-dose animak
were comparable to control animals in later weeks. High-dose animals also showed significantly lower body
weights when compared to control animals from Week 3 through Week 6, as wellas week 10. Similar results were
not observed in the high-dose recovery group, which casts some doubt on the significance of these high dose
changes. Results are presented in the followingtable:

Table 6.3.2-2: 90-day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG 03090 H/05
March 1990) ] 1992): Intergroup comparison of mean body weights

Mean dietary concentration of glyphosate [ppm]
Body Males Females
weights [g 20000
* 20000 (reco
standard 0 200 | 2000 | 20000 | (recovery 0 200 | 2000 20000 very
deviation] group) grou
p)
Week 0 166 + | 154 £| 163 £ [ 168 = | 166 144 + [ 121 £ 132+ 129+138 [ 136 =
115 | 220 216 |[22.8 7.8 18.1 15.0* [ 8.6 175
!
Week 1 194 +| 185 +£| 183+ | 194 +| 192+ 152 + | 140 £ | 142 £ | 140+£137 | 152 +
143 | 235 226 |229 9.3 17.2 126 |78 18.9
Week 2 223 £ (215 £ 209 +| 221 +| 218+ 165 + | 153 £ | 155 + | 150+125 [ 171 +
172 | 254 232 | 26.6 14.3 16.6 140 | 6.3 23.8
Week 3 245 £ | 234 +| 238 +| 237 +| 232+ 178 £ [ 171+ | 166 = | 161 + 181+
174 | 215 259 |26.5 17.8 16.4 133 |74 13.1* 23.9
(-109%6)
Week 4 256 £ | 242 +| 247 £ | 246 +| 252+ 178 + | 179+ | 173 £ | 165+119 | 186
184 | 20.9 23.7 | 265 15.7 16.5 145 |64 24.9
Week 5 256 £ | 257 +| 260 £ | 260 + | 262+ 181 + | 179+ | 173 + | 164 + (191 +
17.2 | 19.7 255 [27.2 15.8 16.1 164 | 7.0 14.1* 31.6
(-9%)
Week 6 274 £ | 268 +| 266 + | 266 + | 268+ 187 + | 182 + | 177 + | 168 + [ 193
189 | 22.7 242 |[27.8 17.7 16.6 13.1 |83 16.1* 31.1
(-109%b)
Week 7 295+ (280 +| 284 +]282 +| 286+ 196 + | 193 + | 185 + | 181+226 | 200 +
179 | 240 23.2 [29.0 20.7 19.1 16.9 | 8.6 29.3
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Table 6.3.2-2: 90-day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG 03090 H/05
March 1990) _ 1992): Intergroup comparison o f mean body weights

Mean dietary concentration of glyphosate [ppm]
Body Males Females
weights [g 20000
* 20000
standard | 0 200 | 2000 | 20000 | (recovery | O | 200 | 2000 | 20000 (\fgfo
deviation] group) y
grou
p)
Week 8 300+ | 284 £| 290+ | 287 +| 288+ 202 + | 194 +| 189 + | 186+24.7 | 203 £
18.5 254 224 | 294 19.2 17.3 18.6 | 8.2 26.1
Week 9 307 £ (292 £( 294 +|295 x| 292+ 204 £ | 197 £ (192 + | 185+219 | 202 +
20.6 26.3 204 | 32.0 20.6 155 16.7 | 6.8 25.2
Week 10 313+ (300 £ 297|302 | 302« 212 £ |1 204 £ [ 198 + | 184 + (205
19.3 28.5 210 | 337 20.3 14.7 199 | 8.8 22.2* (- 26.5
13%)
Week 11 321+ (300 £ 297+ | 301 = 304+ 212 £ |1 203+ (199 + | 189+225 | 204 +
21.7 30.5 153 | 32.2 19.8 15.6 196 | 6.9 25.1
Week 12 321+ 306 £ 305+ |307 =| 310+ 213 £ | 205+ 205+ | 194+228 | 202 +
247 288 | 196 |304 27.1 16.3 214 |84 24.1
Week13 [322+| 315 +|313+[313 £ | 315+ 215 + [ 205+ | 208 + | 199+217 | 209 +
23.2 24.1 20.2 | 36.5 30.7 16.4 22.2 |1 10.6 20.5

* Significant at P = 0.05 over control group value
| Decreased

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE

All groups receiving Glyphosate performed similarly to their respective controls. Test compound intakes are
presented in the table below. The RMS notes that the dietary intake of the 20000 ppm recovery group was not
reported in the study report and could therefore not be confirmed.

Table 6.3.2-3: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) _ 1992): Test compound intake

Mean dietary concentration of glyphosate [ppm]

Males Females
20000 20000
0 200 2000 | 20000 | (recovery | O 200 | 2000 | 20000 | (recovery
group) group)
Dose 0 14.0 147.3 | 1358.6 | 1482.6 0|18.6 | 195.7 | 20124 | 1878.3
[mg/kg
bw/day]

E. OPHTHALMOSCOPICEXAMINATION
Ophthalmoscopic eye examinations were not performed.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

There were no major treatment-related changes apparent in both sexes. Male rats showed incidental significant
changes, including decreased eosinophils at the high dose, increased MCH and MCHC in the mid and high dose
recovery groups, decreased RBC at the mid and low dose, and decreased HCT at the low dose. There were no
significant changes to haematology parameters for female ratsat any dose level.
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Table 6.3.2-4: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) ] 1992): Intergroup comparison of selected haematology
parameters (mean £ SD) in male rats

Males

Parameter Dose level [ppm 555G

0 200 2000 20000 (recovery group)
RBC 9.26+0.36 | 8.72+0.37% 8.38+0.59% 8.96+0.47 8.48+0.69
[108/mm?]
HCT 37.9+1.97 35.1+1.87 35.7+2.24 37.6+3.12 39.6+1.74
[%]
MCH 119+ 057 | 13.6+1.32%1 13.1+0.93*1 12.7+1.01 18.9+1.34%*¢
pg [10*]
MCHC 29.2+2.09 | 34.1+3.89*%1 30.9+1.67 30.5+3.06 39.7+£2.24%%)
[%]
Eosinophils | 3+1.49 2+2.22 2+1.83 1+1.05 2+2.84
[%]

* Significant at P = 0.05 over control group value
** Significant difference at P = 0.05 between the high-dose group and the high-dose recovery group
| Decreased; 1 Increased

Blood clinical chemistry

For males, there was a significant increase in ALP activity at the high dose that remained high (although not
statistically significant) evenattheendofthe recovery period. Low-dose males exhibited a significantdecreasein
albumin levels. High-dose recovery males exhibited a significant decrease in total bilirubin.

For females, a significant decrease in creatinine concentrations was observed at all dose levels. Calcium
concentrations were low in alltreatmentgroups exceptthe high -dose recovery group that showed levels that were
similarto controlanimals. Decreases in calcium concentrationsreached significance at the mid dose, with the low-
and high-dose groups showing a non-significant decrease. A significant increase in glucose levels also were
observed at the high dose, while a significant decrease in glucose levels was observed in the high -dose recovery
group when compared with the high dose.

Table 6.3.2-5: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) mE—— 1992): Intergroup comparison of selected clinical
chemistry parameters (mean £+ SD) in male rats

Males
Dose level [ppm]
20000
Parameter 0 200 2000 20000 (recovery group)
ALP 105+32.1 121+£31.1 106+£29.5 157+45.7%1t [ 150+55.7
[1U/L] (+50%)
ALB 34+0.11 33+0.09% 3.3+0.16 3.4+0.08 35+0.18
[g/dL]
TOT 0.51+0.20 | 0.45+0.20 0.47+0.22 0.71+0.23 0.35+0.10%*]
BIL
[mg/dL]

* Significant at P = 0.05 over control group value
** Significant difference at P = 0.05 between the high-dose group and the high-dose recovery group
| Decreased; 1 Increased
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Table 6.3.2-6: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) mEEEEEE 1°92): Intergroup comparison of selected clinical
chemistry parameters (mean £ SD) in female rats

Females
Dose level [ppm]

20000
Parameter 0 200 2000 20000 (recovery group)
GLU 114+25.1 124+16.0 124+20.3 141+20.6*7 | 110+£13.3**|
[mg/dL] (+24%)
CREAT 0.63+£0.06 [ 0.55+0.06*] 0.56+0.04*| 0.56+0.03*| | 050%0.06*]
[mg/dL]
Ca* 10.0+0.65 | 9.4+051 9.2+0.48*| 9.6+0.50 10.2+1.05
[mg/dL]

* Significant at P = 0.05 over control group value
** Significant difference at P = 0.05 between the high-dose group and the high-dose recovery group
| Decreased; 1 Increased

G. URINALYSIS
Not performed

H. NECROPSY
Organweights
There were no intergroup differences in either sex.

Gross pathology
Gross pathological observations were in general evenly distributed across all treatmentgroups. A few gross lesions

were observed in the liverandlung; however, these changes were not considered treatment related.

Table 6.3.2-7: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) _ 1992): Summary incidence of gross pathological findings

Dose level [ppm]
Males Females
Findings 20000 20000
0 200 | 2000 | 20000 | (recover 0 200 | 2000 | 20000 | (recovery

y group) group)
Liver

Focal 1/10 | 0/10 | 0/10 | 0/10 0/10 0/10 | 0/10 | 0/10 0/10 0/10

thickening of

capsule

Yellow 0/10| 0/10 | 0/20 | 1/10 0/10 0/10 | 0/10 | 0/10 0/10 0/10

discoloura-

tion of

papillary

process

Pale 0/10 [ 0/10 | 0/10 | 0/10 0/10 0/10 | 0/10 | 1/10 2/10 0/10
Lungs

Petechiae 1/10 | 0/10 | 0/10 | 0/10 0/10 0/10 | 0/10 | 0/10 0/10 0/10
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Table 6.3.2-7: 90-day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) | 1992): Summary incidence of gross pathological findings

Dose level [ppm]
o Males Females
Findings 20000 20000
0 200 | 2000 | 20000 | (recover 0 200 | 2000 | 20000 | (recovery
y group) group)
Consolidation | 0/10 | 0/10 | 0/10 | 0/10 2/10 1/10 | 0/10 | 0/10 0/10 0/10
Emphysema | 0/10 | 0/10 | 0/10 | 0/10 1/10 1/10 | 0/10 | 0/10 0/10 0/10
Echymoses 0/10 [ 0/10 | 0/10 | O/10 1/10 0/10 | 0/10 | 0/10 0/10 0/10

Histopathology

There were no treatment-related findings reported during the histopathological evaluation. Hyperplasia of the
lymphoid nodulesin the submucosa of the duodenum, ileum and colon were observed but these effects were
considered to be spontaneous lesions commonly observed in Wistar rats. An instance of focal chronic hepatitis
and interstitial lymphoid cell infiltration in the prostate also appearedto be incidental in nature.

Table 6.3.2-8: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) ||l 1992): Summary incidence of histopathological findings

Dose level [ppm]
Males Females
Findings 2000 | 20000 20000
0 200 | 2000 0 (recover | 0 200 | 2000 | 20000 | (recovery
y group) group)
Liver
Inflammation, | 0/10 | --- 1/10 | - 0/10 | --- 0/10
chronic
Bile duct | 3/10 | --- 2/10 | - 0/10 | --- 0/10
proliferation
Lungs
Congestion 8/10 | - 9/10 | 1/2 7/10 | - 6/10
Lymphoid 2/10 | --- 4/10 | 1/2 6/10 | --- 2/10
hyperplasia
Atelectasis 7/10 | - 9/10 | 1/2 7/10 | - 5/10
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Table 6.3.2-8: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) (_ 1992): Summary incidence of histopathological findings

Dose level [ppm]
Males Females
Findings 2000 | 20000 20000
0 200 | 2000 0 (recover | O 200 | 2000 | 20000 | (recovery

y group) group)
Broncho, 0/10 | - 0/10 | 2/2 1/10 | - 0/10
pneumonia
Emphysema, 2/10 | - 0/10 | 1/2 2/10 | - 0/10
alveolar
Perivascular 4/10 | --- 4/10 | 0/2 3/10 | --- 3/10
lymphocytic
aggregation

Kidneys
Lymphocytic 1/10 | --- /1 | 2/10 | - 2/10 | - 0/10
infiltration
Hydro- 0/10 | -- /1 | 0/10 | - 0/10 | --- 0/10
nephrosis

Duodenum
Inflammation, 0/10 | 1/? 0/10 | --- 0/10 | --- 0/10
acute
Lymphoid 0/10 | 0/? | - 0/10 | - 1/10 | - 1/10
hyperplasia

lleum
Inflammation, | 0/10 | 1/2 | --- 0/10 | --- 0/10 | --- 0/10
acute
Lymphoid 1/10 | 1/2 | - 2/10 | --- 0/10 | --- 0/10
hyperplasia

Colon
Lymphoid 2/10 | - 2/10 | --- 2/10 | --- 1/10
hyperplasia

Mesenteric Lymph Nodes

Lymphoid 0/10 | 1/1 | --- 0/10 | 1/1 0/10 | --- 0/10
hyperplasia

Trachea
Lymphocytic 5/10 | -- 3/10 | - 3/10 | --- 3/10
infiltration
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Table 6.3.2-8: 90—day Oral Toxicity Study with Glyphosate Technical in Wistar Rats (FSG
03090 H/05 March 1990) | 1°92): Summary incidence of histopathological findings

Dose level [ppm]

Males Females
Findings 2000 | 20000 20000
0 200 | 2000 0 (recover | O 200 | 2000 | 20000 | (recovery
y group) group)
Lymphoid 0/10 | --- 0/10 | -- 1/10 | -- 0/10
hyperplasia

I11. CONCLUSIONS

There wasno mortality in any of thestudy groups during treatment or recovery period. In general, there were no
clinicalsigns of toxicity observedin any of the treatment groups. While significantchanges were observed in body
weight gains, haematology parameters, and clinical chemistry parameters, these changes were considered to be
incidental in nature. At 20000 ppm, decreased body weight gains were observed in female rats; body weight
changes were not observed in males. Significant changes were observed in haematology values for mals
(decreased eosinophils at the high dose, increased mean corpuscular haemoglobin and mean corpuscular
haemoglobin concentration at the mid dose and high-dose recovery group, decreased red blood cells at the mid
and low dose, and decreased haematocrit at the low dose). There were no significant changes to haematology
parameters for female ratsatany doselevel.

With regardsto clinical chemistry parameters, there wasanincrease in alkaline phosphatase activity (high dose)
and a decreasein albumin levels (lowdose) and total bilirubin (high -dose recovery group) in males. For females,
there was a decrease in creatinine (all dose levels) and calcium concentrations (all doses except the recovery
group), while there was an increase in glucose levels (high dose). There also was decrease in glucose levels for the
high-dose recovery group when compared with the high dose.

There were no notable intergroup differences in organ weights. No gross pathology or histopathology findings
attributed to administration of glyphosate were recorded.

According to the 2" amendment to study report created in November of 1994, the No Observed Effect Level
(NOEL) was determinedto be 2000 ppm in diet, which isequivalentto 147.3,195.7,and 171.5 mg/kg bw/day for
male, female and combined sex, respectively.

Assessmentand conclusion by applicant:

In this 90-day toxicity study, groups of 10 male and 10 female Wistar rats were administered technical
glyphosate for 90 consecutive days via the diet at concentrations of 0,200, 2000, or 20000 ppm. These dose
levels were equivalentto 14.0, 147.3, or 1358.6 mg/kg bw/day for males and 18.6, 195.7, or 2012.4 mgkg
bw/day for females, respectively. A high-dose recovery group was administered 20000 ppm (equivalent to
1482.6 mg/bw/day for males and 1878.3 mg/kg bw/day for females) for 13 weeks and thenwas followed for
4 weeks without treatmentbefore being sacrificed.

Dosing Wistar rats via the diet with glyphosate produced decreased body weight gains in high -dose females.
Additionally, there were significant increases in ALP activity in male rats at the high-dose level, as well as
significant decreases in creatinine and calcium levels in female rats. The latter effects (creatinine and calcium)
did not show a dose-response relationship and were therefore considered to be incidental. Female rats ako
exhibited increased glucose levels at the high-dose level. There were no treatment-related effects at any dose
level with regards to mortality, clinical signs of toxicity, haematology, organ weight and gross and
histopathological findings. Based on this information, the no adverse observed effect level is determined to be
2000 ppmin diet corresponding to 147.3 mg/kg bw/day for males and 195.7 mg/kg bw/day for females.

| Assessmentand conclusionby RMS: |
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The RMS considers this study as acceptable but with restrictions (reliable with restrictions) due to limited
histopathology and organ weight reporting (refer to deviations). The conclusions drawn are supported by the
RMS and the NOAEL of 2000 ppm glyphosate (corresponding to 147.3 mg/kg bw/day for males and 195.7
mg/kgbw/day for females) is agreed. According to the RMS, this NOAEL is based on decreased body weight
in females, increased alkaline phosphatasein males and increased blood glucose in femalesatthe LOAEL of
20000 ppm. Thesame NOAEL on the same basis was proposed in the previous assessment (RAR, 2015).

However, in the previous assessment in the RAR (2015), the following was concluded on the status of the
study by the RMS DE: “[......] former assessment as “acceptable” was changed by the RMS into
“supplementary” [ .....]. Thissame holds true for a study by s (1992, TOX9551096) in which reporting
deficiencies were noted. Meandietary intakewas calculated in anamendmentbutnotfor therecovery group
and no information was given which of the salivary gland had been examined histologically. Apparently, no
additional control group was employedfor therecoverypart. “

The current RMS disagrees and considers this study as acceptable but with restrictions (reliable with
restrictions) as the dietary intake forthe high dose recovery group isnot relevant for NOAEL settingand in

the study report it is shown that histopathological examination of the salivary gland has been performed.

B.6.3.2.6. Oral 90-day toxicity study in rats — study 6

Data point |CA5.3.2/011

Reportauthor _

Reportyear 1991

Reporttitle Glyphosate — 13 week dietary toxicity study in rats
ReportNo 7136

Document No Not reported

Guidelines followed in study

FIFRA82-1; OECD 408 (1981)

Deviations from current test guideline (OECD
408,2018)

Haematology was performed without determining
reticulocyte count; clinical chemistry was performed
without determining HDL, LDL, T4, T3 and TSH; organ
weights of the thyroid gland was not determined;
histopathology wasperformed without bone/bone marmow,
cervix, coagulating glands, spinal cord and vagina. Vaginal
smears not taken. Sensory reactivity to different stimuli
was not evaluated. In addition, individual data for weekly
body weights, food consumption, water consumption are
not reported. Deviations from the current version of OECD
408 (2018) are mainly due to the fact that the study was
aligned to anolder version of the OECD testguideline 408.

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially recognised testing facilities

Yes

Acceptability/Reliability

Conclusion GRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

This study was designed to give toxicity information over 13 weeks on Glyphosate administered to rats via the
diet. The concentrations of the diet were adjusted weekly to achieve dose levels of 0, 30, 300 or 1000 mgkg
bw/day. The groupsize was 10 animals per sex and dose group.

The animals were examined for mortality, clinical signs, body weight, food and water consumption,
ophthalmoscopy, haematology, clinical chemistry, urinalysis, gross pathology, organweights and histopathology.
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There were no mortalities or clinical signs. Body weight, food intake, water consumption, ophthalmoscopy and
haematology were unaffected by treatment. Glucose, total protein, aloumin and creatinine were slightly and
equivocally increased in high dose females. There was a reduction of urinary pH in high dose males. Gross
pathology revealed no changes attributable to glyphosate treatment however an increased incidence and severity
of “cellular alteration” (deep basophilic staining and enlargement of cytoplasm) in the parotid salivary gland of
was observedin both sexes at 1000 mg/kg bw/day and at 300 mg/kg bw/day in males. Incidence only was increased
at 300 mg/kgbw/day in females and 30 mg/kg bw/day in both sexes.

The applicant proposed a NOAEL of 300 mg/kg bw/day. However, the RMS proposes a LOAEL of 30 mgkg
bw/daybasedonanincrease in (very mild) cellular alterations in the parotid gland (refer to RMS comments below

the study summary).

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:
Description:
Lot/Batch#:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weightat dosing:
Acclimationperiod:
Diet/Food:
Water:
Housing:

Environmental conditions:

B:  Studydesignand methods

Glyphosate technical
White powder
206-Jak-25-1

98.6 %

Not reported

Diet / none

Rat
Sprague-Dawley

ca 5-6weeks

Male andfemale

395-979; 267-68¢g

9days

SDS Ratand Mouse No. 1 Expanded (Fine Ground) Diet

Tap water, ad libitum

2 of one sex percagein suspended polypropylenecages (42.0x 27.0 x
20.0 cm) with wire grid topsand bottoms

Temperature: 20x£2°C

Humidity: 55+10%

Air changes:  15-20/hour

12 hourslight/dark cycle

In life dates: 1989-06-22to 1989-09-21/22

Animal assignmentand treatment:

The test material was offered ona continuous basis in the basal diet to groups of 10 Sprague-Dawley rats per sex
fora minimum of 90days. Dietary concentrations were 0, 30,300 and 1000 mg/kg bw/day.
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Table 6.3.2-1: Glyphosate — 13 week dietary toxicity study in rats - 1991): Study design

Testgroup Dm{;gﬁ;g&%ﬁ;}'m Males Females
Control 0 10 10
Low 30 10 10
Mid 300 10 10
High 1000 10 10

Analysis of the testdiet

A 100 g sample of diet from each group/sex was retained immediately after each diet preparation. In addition,
usually 3x 100 gsampleswere also taken for routine homogeneity and accuracy assessment from diets prepared
forWeeks 1,6 and 13. In addition, data proving homogeneity and 21 -day stability of glyphosate were generated
priorto the commencement of the study.

Mortality
Viability was checked once eachmorningand onceas late as practicable each day.

Clinical observations
All animals were examined for reaction to treatment during the day. The onset, intensity and duration of these
signs were recorded. Allanimals received a detailed clinical examination once each week.

Body weight
The weight of each animalwas recorded once during the week before the start of treatment and once each week
thereafter.

Food consumption and water consumption

The quantity of food consumed by each cage of animals was recorded once each week, commencing one week
before thestart of treatment and once each week thereafter.

Water consumption was measured gravimetrically on a weekly basis commencing one week before the start of
treatmentuntilthe end ofthe study.

Ophthalmoscopy examination

The eyes of all animals in the Control and High dose groups were examined using an indirect ophthalmoscope
after the application of a mydriatic agent (1 % Mydriacyl). Anterior, lenticular and fundic areas were evaluated.
This ophthalmoscopic examination was undertaken pretrialand during Week 13 of treatment.

Haematology and clinical chemistry
Samples were taken from all rats from each group during Week 13 of dosing. Blood samples were collected from
the orbitalsinus under light ether anaesthesia.

Haematology:

The following parameters were determined: Haematocrit, haemoglobin, total red blood cell count, mean
corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin
concentration (MCHC), platelet count, total white blood cell count, differential white blood cell count and
prothrombin time (Hepato Quick).

Clinicalchemistry

The following parameters were determined: Alkaline phosphatase (ALP), aspartate amino transferase (AST),
Alanine aminotransferase (ALT), creatinine (Crea), blood urea nitrogen (BUN), total protein (TP), albumin (Alb),
albumin/globulin ratio (AG-R), glucose (Glu), total cholesterol (Chol), total bilirubin (T.Bi), sodium (Na),
potassium (K), chloride (ClI), calcium (Ca), inorganic phosphorus (P), plasma cholinesterase, RBC cholinesterase
and brain cholinesterase (ca. 0.5 g of brain was removed from each animalat necropsy and deep frozen (-20 °C)
untilassayed).

Urinalysis
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Urine samples were collected from animals in metabolism cages. Thesamp les were collected overa 4 h period of
food and water deprivation. The following parameters were measured: Specific gravity, glucose, ketones, blood
pigments, pH, protein, volume, bilirubin and urobilinogen.

Sacrifice and pathology
All animals were Killed and necropsied. Method of killing was by carbon dioxide asphyxiation followed by
exsanguination. Thegross dissectionand necropsy were performed under the supervision of a pathologist.

Organ weights

The following organs were weighed: Adrenals, brain, heart, kidneys, liver, lungs, ovaries (with fallopian tubes),
pituitary, prostate, salivary glands (submaxillary, parotid and sublingual), spleen, testes (with epididymides),
thymus and uterus.

Histopathology

The followingtissues were processed and examined histopathologically from all Controland High dose animak.
Only one eye was processed and examined. In addition all otheranimals received histopathological examination
of liver, kidneysand lungs.

Examination of parotid salivary glands was subsequently extended to includeall Lowand Intermediate dose group
malesand females.

The following tissues were investigated: Adrenals, aortic arch, bladder, brain, eyes, heart, intestine (duodenum,
jejunum, ileum, caecum, colon), kidneys, liver, lungs (perfused), mammary gland, mesenteric lymph node, muscle,
oesophagus, ovaries (with fallopian tubes), pancreas, parotid salivary gland, pituitary, prostate, sciatic nerve,
seminal vesicles, skin, spleen, stomach, sublingual salivary gland, submaxillary salivary gland, submandibular
lymph node, testes (with epididymides), thymus, thyroid /parathyroid, tongue, trachea and uterus.

Statistics

Haematology, clinical chemistry, organweight and body weight data were statistically analysed for homogeneity
of variance usingthe F-max test. If the 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 the variances were
heterogeneous, log or square root transformations were used in an attemptto stabilise the variances. If the variances
remained heterogeneous, then a non-parametric test such asa Kruskal-Wallis ANOVA was used. Organ weights
were also analysed conditional on body weight (i.e. analysis of covariance). Histopathology data were analysed
using Fisher's ExactProbability test.

1. RESULTS AND DISCUSSION
A.  ACHIEVED DOSAGESAND ANALYSISOF THE FORMULATEDDIETS

The group mean achieved dosages were generally in close agreement (100-103%) with the nominal values (30 £
2,304+19and 1011+ 73 mg/kgbw/dayin malesand 31 + 3,300 £ 30 and 1020 + 66 mg/kg bw/day in females
in the 30,300 and 1000 mg/kg bw/day dose groups, respectively). The majority of diets prepared for Weeks1, 6
and 13were seento be withinacceptable limits (= 10 %) foraccuracy of concentration and homogeneity. 1nWeek
1, the concentration for Intermediate Dose Group (females) was -11.0 % and the coefficient of variation was
25.4%. A repeat analysis for this group from diets prepared for Week 2 showed an acceptable level of
concentration (-0.7 %) and coefficient of variation (4.2 %). At Week 13 the concentration and coefficient of
variation for Low Dose Group (males) were -12.5 % and 21.6 % respectively. No repeat analysis was carried out.

B. MORTALITY
There were no animals found dead or killed in extremis in any group during the treatment period.

C. CLINICAL OBSERVATIONS
There were no clinicalsigns in the controland treated groups thatwere consideredto be due to administration of
Glyphosate.

D. BODY WEIGHT
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There were no notable intergroup differences in either sex.

E. FOODCONSUMPTIONAND WATER CONSUMPTION
There were no notable intergroup differences in total food or water consumed in either sex at any time.

F. OPHTHALMOSCOPICEXAMINATION
There were no notable findings in either sex.

G. HAEMATOLOGY ANDCLINICAL CHEMISTRY

Haematology

The only finding which showed statistical significance was an increase (300 %) in eosinophils in the male
Intermediate dose group. This increasewasnotreflected in other WBC parameters and dueto the lack of an effect
in the High dose group was considered to be a chance effect. No notable intergroup differences were found for
females.

Table 6.3.2-2: Glyphosate — 13 week dietary toxicity study in rats _ 1991): Selected
haematological findings (week 13)

Dose group [mg/kg bw/day]

Parameter Males Females
0 30 300 1000 0 30 300 1000

Differential white blood |0.05 +|]0.04 +|10.20** [10.10 £[(0.06 *[]0.02 =[]0.02 +={10.07 +
cell count — Eosinophik | 0.07 0.10 +0.14 ]0.11 0.08 0.04 0.04 0.07
[x 10%L]

** Statistically significant compared to control (p < 0.01)

Blood clinical chemistry

Alkaline phosphatase was increased (28%) in the male Intermediate dose group but this was considered to be a
chance effect due to the lack of an effect in the High dose group and the high degree of variation seen in the
individual values. The female High dose group showed slight increases in glucose (11%), total protein (9%),
albumin (9%) and creatinine (8%). There were no other notable intergroup differences.

Table 6.3.2-3: Glyphosate — 13 week dietary toxicity study in rats _ 1991): Selected
clinical chemistry findings (week 13)

Dose group [mg/kg bw/day]

Parameter Males Females
0 30 300 1000 0 30 300 1000
Alkaline 317+88|1299+57|1405* +|1361 =+|222+57(1242 =£|1255 +£|1391+100
phosphatase 102 48 72 96
[iu/L]
Glucose 736 *|]694 +|]685 *|1692 £|7.29 =*[1742 +|]7.14 +[18.10* £ 091

[mmol/L] 075 |0.68 0.98 0.93 067 |050 0.69 (+11%)

Total  proten |67£3 |[65+1 |67+4 |[65+3 |67£3 |168+3 |[169+£3 |173%**£3
[o/L]

Abumin[g/L] |32x1 |32+1 [32%2 |32+1 |35%+2 |35+2 |136+2 |138*%2

Creatinine 48+3 [ |47+£3 [|47£2 ||47+2 (522 |153+2 ([153£2 [156%*+3
[umol/L]
Brain 13707 +|117615%* [ 116527* | 114715+ 15837 +| | 15388+ | 13213+ | 13588 +£3266

cholinesterase 2809 +3098 [+2455 |3533 4021 2955 3812
activity [iu/g]

* Statistically significant compared to control (p <0.05);
** Statistically significant compared to control (p <0.01);
*** Statistically significant compared to control (p<0.001)

H.  URINALYSIS
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The pH wasreduced in the male High dose group when compared with Controls. There were no notable intergroup
differences for females.

Table 6.3.2-4: Glyphosate — 13 week dietary toxicity study in rats |||l 1991): Selected
urinalysis findings (week 13)

Dose group [mg/kg bw/day]
Parameter Males Females
0 30 300 1000 0 30 300 1000
pH 8.8+04|183+08 | 1860616307 |81+09|18.5205[182206 %_1‘21;;)1‘1
I NECROPSY

Organweights
There were no notable intergroup differences in either sex.

Table 6.3.2-5: Glyphosate — 13 week dietary toxicity study in rats (_ 1991): Selected
absolute organ weights (week 13)

Dose group [mg/kg bw/day]

Parameter Males Females
0 30 300 1000 0 30 300 1000
Salivary gland [g] 1412 +|1.325 #1403 +|1.448 +(0.846 +(0.843 +|0.831 +|0.872 *
0.153 0.127 0.443 0.299 0.091 0.118 0.108 0.187

Gross pathology
There were no findings which could be relatedto treatmentwith glyphosate.

Histopathology

The most notable findings were seen in the parotid salivary glands, where there wasan increase in the incidence
and severity of ‘cellularalteration’ (deep basophilic staining and enlargement of cytoplasm) in both sexes at 1000
and at 300 mg/kg bw/day in males. Incidence only was increased at 300 mg/kg bw/day in femalesand 30 mgkg
bw/day in bothsexes.

The incidence was statistically significantin both sexes of the intermediate and high dose groups and in the female
low dose group. The findingwas present in 7/10 male and 8/10 female Low dose group ratsand 10/10 male and
9/10 female Intermediate and High dose rats. Three male Control rats and 2 female Control rats also had the finding
(graded asvery mild). The severity of the lesion tended to increase with increasing dose of glyphosate and in High
dose males 5/10 animals affected were graded as severe, which reached statistical significan ce atthep <0.05 level

There were also a number of background changes usually seen in rats of this age and strain at the performing
laboratory, consideredto be unrelated to treatment with glyphosate.

Table 6.3.2-6: Glyphosate — 13 week dietary toxicity study in rats |||l 1991): Selected
histopathological findings

Dose group [mg/kg bw/day]
Parameter Males Females
0 30 300 | 1000 0 30 300 | 1000

Salivary No abnormalities detected |7 3 0** 0** 8 2* 1** 1**
gland Parotid: cellular alteration |3 7 6 0 2 7 7 1

(very mild)

Parotid: cellular alteration |0 0 3 2 0 1 2 4

(mild)

Parotid: cellular alteration |0 0 1 3 0 0 0 3

(moderate)
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Table 6.3.2-6: Glyphosate — 13 week dietary toxicity study in rats ([ 1992): Selected
histopathological findings

Dose group [mg/kg bw/day]
Parameter Males Females
0 30 300 | 1000 0 30 300 | 1000

Parotid: cellular alteration |0 0 0 5* 0 0 0 1

(severe)

Totalincidence offinding |3 7 10** [10** |2 8** g** g**
Mammary | Noabnormalitiesdetected |7 - - 8 10 - - 9
gland Secretion present 3 - - 2 0 - - 0

Adenocarcinoma [M] 0 - - 0 0 - - 1

* Statistically significant compared to control (p <0.05);
** Statistically significant compared to control (p < 0.01)

111. CONCLUSIONS

There were no mortalities or clinical signs. Body weight, food intake, water consumption, ophthalm oscopy and
haematology were unaffected by treatment. Glucose, total protein, aloumin and creatinine were slightly and
equivocally increased in high dose females. There was a reduction of urinary pH in high dose males. Gross
pathology revealed no changes attributable to glyphosate treatment however animals at all dose levels showed
increased incidence and severity of “cellularalteration” (deep basophilic stainingand enlargement of cytoplasm)
in the parotid salivary gland of both sexes at 1000 mg/kg bw/day and at 300 mg/kg bw/day in males. Incidence
only wasincreasedat300mg/kg bw/day in females and 30 mg/kgbw/day in both sexes.

Assessmentand conclusion by applicant:

Inthisstudy, the test item glyphosate was administeredto Sprague-Dawley rats via the diet at dose levek of
0, 30,300 0r 1000 mg/kg bw/day for 13 weeks accordingto OECD 408 (1981) andin compliance with GLP
(no certificate of the competent authority was provided).

Dosing Sprague-Dawley rats via thediet for 13 weeks with up toand including 1000 mg/kg bw/day glyphosate
produced increased incidenceand severity of ‘cellular alteration' (deep basophilic stainingand enlargement of
cytoplasm) in the parotid salivary gland of both sexes at 1000 mg/kg bw/day and at 300 mg/kg bw/day in
males. Incidence only was increased at 300 mg/kg bw/day in females and 30 mg/kg bw/day in bothsexes. In
addition, there were slight equivocal increases in glucose, total protein, albumin and creatinine in females
receiving 1000 mg/kg bw/day and reduced urinary pHin males receiving 1000 mg/kg bwi/day.

A clear NOAEL could not beestablished in this study since the number of animals showing cellular a lteration
in the parotid salivary glands was markedly increased in all treated groups in both sexes following a dose-
related pattern. However, this finding was not accompanied by a significant increase in salivary gland weight.
Moderate and severe histological a lterationwas confined to the male and female rats of the high -dose groups.
The other treatment related effects like clinical chemistry and urinalysis changes were also noted at the top
dose levelonly. Therefore, it appears reasonable to establish the NOAEL in this study at300 mg/kg bw/day.

Assessmentand conclusion by RMS:

The RMS considers this study as acceptable as the deviations from the current version are dueto the factthat
the study wasaligned to an older version of OECD TG 408. In contrast to the previous assessment and the
proposal by theapplicant, the NOAEL of 300 mg/kg bw/day isnot agreed.

The RMS proposes a LOAEL of 30 mg/kg bw/day (the lowest dose tested), based on the following:

Histopathology revealed a statistically significant increased incidence of parotid cellular alterations in the
salivary gland of both sexes at 1000 mg/kg bw/day. The finding was described by study author as deep
basophilic staining and enlargement of cytoplasm. The incidence of this finding was 100% for males
(comparedto 30%in control) and 90% for females (comparedto 20% in control). The severity grade of finding
was minimalto severe in males, and minimal to moderate in females.
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Also at 300 mg/kg bw/day a statistically significant increased incidence of parotid cellular alteration was
observed in bothsexes. The incidence was the same as for the high dose animals, but the severity gradewas
lower when compared to the high dose group. At 300 mg/kg bw/day the severity grade of finding in animalk
was very mild to mild (except fora single male animal which showed moderate cellular alteration).

At the lowest dose, 30 mg/kg bw/day, the increased incidence of parotid cellular alteration was statistically
significant but only for females. The incidence was 70% in males (compared to 30% in control)and 80%in
females (compared to 20%in control) andthe severity grade of findings was minor (mostly very mild).

Forthe interpretation of effects on salivary glands several aspects are considered in order to decide if the effect
is adverse ornot. The RMS considers salivary gland weight changes and histopathology (severity grade and
incidence) along with dose-response and statistical significance. A histopathological finding which is
statistically significant is not considered adverse if the severity grade ofthe findingis minorandthere areno
salivary gland weight changes. In the case there are no data for salivary gland weights, the effect on
histopathology might be considered as potentially adverse in the absence of such data as a precautionary
approach.

In this study, no increase of salivary gland weights was reported. However, salivary gland weight was
determined for the parotid, submaxillary and sublingual glands together. In this case, the conclusion that no
effect was seen on salivary gland weight might be blurred as three different glands are weighted together
whereastheeffect only occurs in one of the glands (parotid mostly, submaxillary in some other studies).

As for thisstudy no data isavailable on the parotid gland weight, the RMS proposes to setthe LOAEL at
the lowest dose level of 30 mg/kg bw/day as a precautionary approach although the severity grade of
findings observed atthis dose level was minimal (very mild).

Cellularalterations inthe parotid gland werealso reported in a NTP studyin F344 rats (Chan and Mahler,
1992, TOX9551954). However, this study was notsubmitted. The applicant is requested to submit thisstudy
withan OECD summary and an evaluation ofthe results including the mechanistic study on the salivary
gland.

Inthe previous assessment in the RAR (2015), the followingwas concluded by the RMS DE:

The studywas not summarized in the RAR. However, the previous assessment from the DAR was considered
acceptable. ANOAEL of 300 mg/kg bw/day was setbased on decreased body weight gain in males, decreased
urine pH, some changes in clinical chemistry parameters in females and cellular alterations in parotid salivary
glandsin both sexes.

B.6.3.2.7. Oral 90-day toxicity study in rats — study 7

Data point |CA5.3.2/012

Reportauthor -

Reportyear 1990

Reporttitle Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat
ReportNo I ©00914

Document No Not reported

Guidelines followed in study OECD408 (1981)

Deviations from current test|No sensory reactivity was examined; haematology was performed without
guideline (OECD408,2018) determining reticulocyte count; clinical chemistry was performed without
determiningcholesterol, HDL, LDL, blood urea nitrogen, T4, T3 and TSH;
organ weights of the brain, epididymides, heart, ovaries, pituitary gland,
prostate (seminal vesicles and coagulating glands), spleen, thyroid gland,
thymus and the uterus were not determined; histopathology was performed
without coagulating glands and vagina. No rationale for target dose selection
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is provided. Deviations from the current version of OECD 408 (2018) are
mainly due to the fact that the study was aligned to an older version of the
OECD test guideline 408.

Previousevaluation Not included in the previous assessments of glyphosate

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid, category 2a

Conclusion AGG: The study is considered unacceptable due to poor
homogeneity of the testsubstance in the dietand uncertainties regarding the
exactachieveddose levels in the study.

Executive Summary

Groups of male and female CD rats were dosed with glyphosate technical over a 90 to 92 day period. The test
chemicalwas administered in the diet at levels of 0, 2000, 5000 and 7500 ppm (equivalentto 0,129.1,320.7 and
482.1 mg/kg bwiday for males and 0, 174.3, 441.6 and 647.3 mg/kg bw/day for females). All concentrations of
test compound included in the diet were readily consumed by the animals.

Animals were observed for mortality, clinical signs, body weight, food consumption, test substance intake,
ophthalmoscopy, haematology, clinical chemistry, organ weights, gross necropsy and histopathology.

No deaths occurred in the control or any of the test groups throughout the study. Observations on the animals
showed no compound-related or dose-related adverse effects - either at the weekly clinical examinations or the
ophthalmological examination. There was no compound related adverse effect on growth. Gross necropsy atthe
end of the dosing period showed background abnormalities only. Food consumption was decreased in malesand
females at the top dose. There was no adverse effect on organ weights or on organ weight/body weight ratios.
Studies carried out onthe terminal bleeds on the following haematology parameters - white blood cell counts, red
blood cell counts, haemoglobin concentration, haematocrit, platelets, neutrophils, lymphocytes, monaocytes,
eosinophilsandbasophils - showed no compound-related adverse effects.

Measurementofthe coagulation responses - prothrombintime and activated partial thromboplastintime - showed
no compound-related adverse effect. Blood glucose was increased in males treated at 7500 ppm. Clinical chemistry
analyses showed somegroup(s) differing significantly from the control for one or other parameter. Besides blood
glucose, a progressive effectof dose on responsewas notseenforany parameter.

The range of histopathology findings in the study animals was suchaswould be expected within a normal group
of rats of thisage range. The animals receiving glyphosateatthe various dose levels could notbe distinguished on
the basis of the histopathology findings. There was no evidence of specific target organ cytotoxicity attributable
to administration of the test substanceatany dose level.

The decreased food consumption (of more than 10% compared with controls) in malesand femalesand an increase
in blood glucose in males at 7500 ppm was considered adverse by the RMS. However, as the study is not
considered acceptable, no NOAEL is proposed by the RMS.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate technical
Description:  Yellowish (transparent)
Lot/Batch#: 0190A
Purity: 98.1%
Stability of test compound: ~ Stable at room temperature in a dry vermin proofroom
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2. Vehicle and/
or positive control: Diet /none
3. Testanimals:
Species:  Rat
Strain: cp
AGE:  Ca.6—7 weeks
Sex:  Maleandfemale
Weightatdosing: 7 233-310¢; 9 161-216g
Acclimationperiod: Approx. 3 — 4 weeks
Diet/Food: Specialquality control powdered diet (SDS Ltd, Witham, Essex,
U.K).
Water: Bottled mainstapwater, ad libitum
Housing: Individually in flat bottomed polypropylene cages with stainless steel
Environmental conditions: !Il'ctie?nperature: 19-28°C
Humidity: 33-70%
Air changes:  Notreported

12 hours light/darkcycle
B:  Study designand methods
In life dates: 1990-03-21to 1990-06-22
Animal assignmentand treatment:
The test material was offered on a continuous basis in the basal diet to groups of 10 Sprague -Dawley CD rats per

sex fora minimum of 90 days. Dietary target concentrations were 0,2000, 5000 and 7500 ppm (equivalent to 0,
129.1,320.7 or482.1 mg/kg bw/day formalesand 0,174.3,441.6 or647.3 mg/kg bw/day for females).

Table 6.3.2-1: Glyphosate Technical: 90 Day Oral Toxicity Study inthe Rat [JJJj1990): Study design

Dietary Ac_hieved _
Testgroup | co nc[entr;?tion co n(?:lgr:?rrgti on Te?;;s;}a‘(s;a;)r‘\;/(adlgzjlke Males Females
PP [ppm]
Control 0 3:0;9:0 10 10
Low 2000 1514 3:129.1;9:174.3 10 10
Mid 5000 3422 3:320.7; 9: 4416 10 10
High 7500 5363 3:464.7; Q2:647.3 10 10

Analysis of the testdiet

Premixes of glyphosate in powdered diet were prepared in a stainless steel commercial food processor (Robot
Coupe). Each pre-mix was diluted with untreated diet to give the correct final concentration. Mixing of the pre-
mix with untreated diet was carried outby usinga drumhoop mixer (Engelsmann, Germany). Samples from each
batch of diet containing glyphosate were assayed in The National Food Centre laboratory by HPLC following
suitable extraction procedures to establish concentrationand homogeneity of theactiveingredient.

Mortality
Animals were checkedtwice daily for mortality and moribundity.

Clinical observations

Each animalin each group was observed daily fortoxic responses to the administered dose. In additionall cages
were checkedat the start and end of each day.
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A full clinicalexaminationwas carried out on each animal at weekly intervals.

Body weight
Foreach animal, body weight was measured before dosing (Day 0), weekly thereafterandatterminal sacrifice.

Food consumption
Diet consumptionwas monitored at weekly intervals.

Ophthalmoscopy

The eyesof each animal in each group were examined for any defects before the study and were subjected to full
ophthalmological examination at the end of the dose period (Day 83 for males and Day 84 for females). Animak
were subjected to ophthalmoscopy in the order of initial random selection. 15 to 30 min before examination the
eyes of each animal were treated with one drop of mydriatic (Trademark Mydriacyl, Alcon). Examination was
carried out usinganindirectophthalmoscope (Fisons All-Purpose).

Haematology and clinical chemistry
Samples were takenby cardiac puncture under anaesthesia from animals of each group/sex prior to termination.

Haematology:
The following parameters were determined: Haematocrit, haemoglobin, total red blood cell count, prothrombin

time, activated partial thromboplastintime, platelet count, total white blood cell count and differential white blood
cell count.

Clinicalchemistry

The following parameters were determined: Gamma glutamyl transpeptidase, aspartate aminotransferase (AST),
alanineaminotransferase (ALT), creatinine (Crea), total protein (TP), albumin (Alb), glucose (Glu), total bilirubin
(T.Bi), sodium (Na), potassium (K), chloride (Cl), calcium (Ca) and inorganic phosphorus (P).

Sacrifice and pathology
All animals were subjected to a full gross necropsy which included examination of the external surface of the
body, allorifices, and the cranial, thoracic and abdominal cavities and their contents.

Organ weights
The following organs were weighed: Adrenals, kidneys, liverand testes.

Histopathology

Histopathological examinations of the following organs and tissues were made on sections stained with
haematoxylin and eosin for the control and high dose group: Adrenals, aorta, brain, epididymides, eyes, heart,
intestine (duodenum, jejunum, ileum, caecum, colon), harderian glands, lacrimal glands, kidneys, liver, lungs,
lymph node, mammary gland, muscle, oesophagus, ovaries, pancreas, pituitary, prostate, rectum, salivary glands,
sciatic nerve, seminal vesicles, skin, spinal cord (cervical, midthoracic and lumbar), spleen, sternum, stomach,
testes, thymus, thyroid/parathyroid, trachea, urinary bladder, sternum with bone marrow, femur, and uterus.

Additionally, kidneys, liver and heart were examined from mid dose animals.

Statistics

Data wasanalysed usingthe General Linear Model ANOVA of SAS. Initialanalysis forthe effect of dose group
on a given parameter was made by using ANOVA, thiswas followed by Duncan's Multiple Range Test. This test
identifies dose-groups which are not statistically different. The level of significance for comparison between means
wasp<0.05. Asthe above tests showed no differencesor minor differences between groups, with no evidence of
any dose-related effect, no further tests were carried out.

1. RESULTS AND DISCUSSION
A. ACHIEVED DOSAGESAND ANALYSISOF THE FORMULATEDDIETS
Each dose level of each batch of glyphosate/diet mixture was assayed following preparation to establish

concentration and homogeneity of active substance. Each batch was sampled at weekly intervals for analysis of
glyphosate content. Diet samples were analysed to assess the stability of glyphosate in the diet. Due to a delay in
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assay development at the testing facility (The National Food Centre) the diet samples were not assayed at the
required time. Final analysis revealed that the glyphosate/diet samples were stable for a period in excess of the
feedingperiod.

Please refer to Table 6.3.2.7-1 for details on the achieved dosages which have been re-calculated based on food
consumption and body weight data (see tables below).

B. MORTALITY
There were no animals found dead or killed in extremis in any group during the treatment period.

C. CLINICAL OBSERVATIONS
No compound-related effects were seen in any animal for the dose groups throughout the test period.

Onemaleratinthe 2000 ppmdose levelreceived a cut on its right shoulder during the second week of the study.
Thiswasdue to theratscratchingagainst thegrid in the bottom of the cage. The grid was replaced and the cut had
healed totally within nine days.

One male ratin the 7500 ppm dose group was noticed as somewhat unwell on study day 82. On study day 85 this
animal was observed to have grossly overgrown incisors; the roof of the mouth was infected; the eyes appeared
bloody and he had obvious signs of weight loss. The incisors were trimmedand improvement was obvious within
48 hours. Weight gain recommenced and the ratwas eating normally at thetermination of the study.

One maleratand one female rat escaped from their respective cages on study day 59. Both rats were recaptured
and returnedtotheir cages. All cageswere secured and there were no further escapees. Body weight data confimed
that the female rat was pregnant. This rat was not removed from the study and littered on study day 80. Clinical
chemistry, coagulation, body weight, haematology and organ weights were recorded, but thedata fromweek9 is
notincludedin the reportingand statistics for this study.

D. BODYWEIGHT

While there are slight differencesin group mean body weights the differences did not reach statistical significance
formale orfemale animals at any time duringthe 90 day dosing period. There is no evidence thatthe compound
had anadverseeffect on growthforeither sex.

Table 6.3.2-2: Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat - 1990): Summary of mean
body weights [g]

Dose group [ppm]
Males Females
0 2000 5000 7500 0 2000 5000 7500
Week 0 268.20 +|270.00 | 269.70 + [ 267.60 +(198.40 + { 194.80 £ 191.30 £ | 193.10 +
22.69 18.73 10.17 17.37 6.40 14.21 15.36 11.20
Week 1 318.30 +|323.00 +(322.00 + | 318.30 +(214.00 + [ 209.50 +| 205.80 + | 204.60 +
25.79 22.02 14.69 18.60 7.59 17.85 13.85 13.83
Week 2 364.30 +365.20 +| 368.90 + [ 357.60 +[236.20 + [ 233.90 +{228.80 £ | 224.80 +
32.06 20.49 17.07 23.58 10.11 25.99 15.82 16.23
Week 3 403.40 +|405.20 +(408.30 + [ 393.40 +|252.80 £ | 251.40 £|247.70 £ | 240.80 +
37.67 26.86 20.49 29.12 10.40 21.87 19.25 17.55
Week 4 438.90 +(436.90 +(443.80 + [ 426.70 +|266.70 + | 262.60 +| 258.70 + | 253.60 +
40.98 28.39 25.35 37.97 8.74 21.22 23.61 19.35
Week 5 462.60 +|458.60 +|462.90 +|449.00 £| 267.70 £ | 270.40 £| 267.70 £ | 263.70 £
42.23 36.34 27.65 35.24 10.93 23.32 25.41 25.70
Week 6 491.30 £|488.70 £/ 493.30 £ | 476.50 £| 287.90 £ | 277.50 £| 271.90 £ | 272.40 £
46.56 36.48 24.73 40.89 12.78 21.56 33.02 23.20
Week 7 511.90 £|497.90 £/ 509.50 + | 487.60 +|293.90 + | 286.80 +|288.50 + | 278.50 +
52.04 40.42 26.76 32.34 14.83 20.70 32.30 23.13
Week 8 533.00 £ 518.20 +|524.60 + [ 506.90 +(299.70 + [ 294.70 £{290.30 £+ | 283.70
56.25 42.85 29.85 41.70 14.49 24.59 31.32 24.24
Week 9 547.00 £|525.80 +(536.90 + [ 516.90 +( 310.56 + | 302.20 +|296.80 + | 288.90 +
56.01 42.80 29.37 42.64 12.84 27.33 31.57 23.52
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Table 6.3.2-2: Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat - 1990): Summary of mean

body weights [g]

Dose group [ppm]
Males Females
0 2000 5000 7500 0 2000 5000 7500

Week 10 563.30 £{549.10 £(556.60 + | 537.20 +| 316.44 +| 308.50 +£( 301.90 + | 294.80 +

65.58 40.39 29.86 44.60 17.77 23.45 30.98 21.53
Week 11 583.90 + | 565.70 £(572.10 £ | 551.90 +| 326.11 +|317.90 +{ 309.70 + [ 300.10 +

58.85 40.46 31.60 47.16 21.54 24.79 33.92 21.53
Week 12 593.80 £ (572.70 £(580.20 + | 555.80 +| 333.56 + | 320.60 +£( 313.30 £ | 305.10 +

65.84 42.32 3291 56.89 19.33 27.93 38.63 23.25
Day 90 612.30 £(587.90 £(597.20 +|572.90 +| 339.00 + | 329.60 +£( 324.50 + | 310.60 +

59.80 46.26 32.53 55.67 18.21 27.96 37.86 24.65

E. FOODCONSUMPTION
Thereis an indication of very slight decreased diet consumption for the high dose groups for both sexes.

Table 6.3.2-3: Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat - 1990): Summary of food
consumption data [g/rat/week]

Dose group [ppm]
Males Females
0 2000 5000 7500 0 2000 5000 7500
Week 1* 201.99 [1203.55[1203.88 [ 1202.03 |245.51+|]236.24 £|[23999 +||238.39 =+
+18.73 [+21.14 (+1537 (+13.87 (10.13 [17.94 9.41 13.59
Week 2 216.90 |]215.07 [1219.98 | |206.07 | 158.76£|1162.20 £| [ 15751 +|1162.49 =+
+21.67 [+19.62 [+1457 [+18.25 [11.35 |23.25 14.41 30.05
Week 3 22091 |1224.12 [ 1222.68 | [217.33 [160.57+(1162.49 +| 15760 | |155.12 =+
+25.79 [+26.02 [+13.21 [+22.00 [15.51 |20.20 16.11 10.56
Week 4 217.44 |]21543 [1219.73 [ [212.70 [163.03+(|162.39 +| 16238 = |154.75 <+
+26.71 [+26.96 [+19.12 [+28.79 [15.24 |8.75 16.01 9.17
Week 5 208.44 |1212.13 |1214.24 | 1215.73 | 148.61+ (| 14744 £| 115105 £ |145.06 =+
+19.84 [+23.79 [+1495 |+2432 (1541 [11.36 16.40 11.28
Week 6 21491 |1218.33 |1217.65|]213.03 |155.33+(|150.97 £| | 15485 £(|148.03 +
+22.26 |+27.11 [+17.34 |+2550 [16.37 [10.31 15.28 11.18
Week 7 215.76 |]208.55 [1216.24 [ |[203.22 [152.70+|]148.49 £|115471 +| 14744 =+
+28.97 |+27.26 |+17.22 |+17.42 [18.83 [15.39 21.90 12.92
Week 8 224.01 [216.23[]212.56 [ 1209.93 [151.43+[|149.53 +| 14632 £[[13781 =
+26.42 [+25.08 (+17.17 (+2454 (1577 [17.10 14.25 951
Week 9 215.13 []209.21 [ |208.44 | |202.62 | 156.08+ |1158.13 £| [ 15056 +| |144.35 =+
+18.61 [+33.61 [+16.67 |+21.44 [13.84 [13.39 10.72 9.70
Week 10 22752 | 122576 (217.89 (]216.18 |162.39+|]157.39 £| 15252 +||144.64 =+
+25.15 [+23.07 [+17.69 [+25.08 [18.70 |10.40 11.91 6.60
Week 11 228.34 | 22243 | 22436 | [215.50 [172.89+(|159.77 +] 16095 = |144.55 <+
+23.36 [+23.61 [+15.65 |+30.29 [33.06 |12.79 28.90 6.20
Week 12 215.02 |]213.30 [ 212.75(]193.32 |164.82+|]150.27 £| [ 14708 +| 13545 =+
+20.61 [+27.63 [+17.33 |+37.77 |24.12 |16.78 17.79 15.10
Day 90 179.17 |1169.80 | [176.10 [ | 169.76 [ 126.74+|122.00 +| | 12336 +| |113.42 =+
+18.38 |[+22.47 |+18.17 |+20.22 (1748 [11.12 12.27 7.52

*Week 1 female food intake figures as reported by the author appear out of expected range.

F. OPHTHALMOSCOPY
Formost animals no abnormalities were recorded. The findings are those one would expect in this strain of rats at
thisage. There is no evidence ofa compound related adverse effect.

Observations noted were:
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Males: One control animal had vacuoles at 6 o'clock in the cornea of the left eye. One animal of the low dose
group had vacuolesin the central region of the cornea of the right eye and onanimal of the low dose group at 12
o'clock inthe cornea ofthe left eye. One animal of the mid dose group showed corneal vacuoles at3 o'clockin the
right eye and oneanimal of the mid dose group hada pinhead posterior polar opacity in the lens of the right eye.
One animal of the high dose group had bloody tears in the lefteye (Adnexa) and one animal of the high dose group
had nasal quadrant keratitis in the cornea of the right eye.

Females: Two animals of the control group showed increased luminescence in the right and left eye respectively
(early retinalatrophy). One animal of the lowdosegroup had a pinhead posterior opacity in the lens of both eyes,
another animal of the low dose group showed increased luminescence in both eyes (early retinal atrophy) and one
animal of the low dose group showed increased luminescence in the right eye (early retinalatrophy). One animal
of the high dose group had conjunctivitis in the left eye.

G. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

Males: Forthe parameter RBC the Duncan test showed a statistically significantdifference between the high dose
group and theotherthree dose groups. The meanvalue for the high dose group was lower than the means for the
otherthree dose groups. Themeanvalueforall dose groups was within the normal range (4.41 - 8.01 x 10%mm?®)

forratsof thisage andstrain (Data supplied by |

Forthe parameter Haematocrit there was a statistically significant difference betweenthehigh dosegroup and the
otherthree dosage groups. Alldose groups including the control had a mean value slightly below the range (4044

—45.1 %) normally measured in male rats of this strainand age at || | | | 8 NN

Forthe parameter Monocytes the Duncan testshows a significant statistical difference between thelow dose group
and the otherthree dose groups. The control, intermediate and high dose groups were statistically similar. There
was no evidence ofa treatment-related effect.

Females: No statistical differenceswere seen for White Blood Cells (WBC), Haemoglobin (HGB), Platelets (PLT),
Neutrophils (NP), Lymphocytes (LC), Eosinophils (EP) and Basophils (BP).

For the parameter Red Blood Cells (RBC) in the female animals the low d ose group was significantly different
from thecontrol. The meanvalues for the intermediateand high dose group were similar to the control. All values
were close to the normalrange (4.42 —6.70 x 105/mm?®) for rats of that age and strain. (Data supplied by |
). There was no progressiveeffect of treatment observed.

Forthe parameter Haematocrit the mean values for the low dose group was significantly different from the control.
The mean values for the intermediateand high dose group were statistically similarto the control group using the
Duncan test. All dose groups including the control group had a mean slightly below the range (37.5 — 47.3%)

normally measured in rats of this strain and age at |||

Forthe parameter Monocytes the low dose group is significantly different from the control using the Duncantest.
The intermediateand high dose levels are statistically similar tothe control. ANOVA revealed no treatment related
effect. There was noprogressive effectof treatmentobserved.

All other haematological parameters were within the range of the control animals.

There was no statistical difference between the control and the dosage groups for either sex for the parameters
Prothrombin time and Activated Partial Thromboplastin Time.

Table 6.3.2-4: Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat - 1990): Selected
haematological findings

Dose group [ppm]
Parameter Males Females
0 2000 5000 7500 0 2000 5000 7500
Red blood cell count|7.65 +||7.54 +£|]7.56 +||691*+(6.16 +|17.00** |16.69 +[16.32 =+
[x10%/mmq] 0.49 0.77 0.49 0.57 0.67 +0.63 042 0.53
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Table 6.3.2-4: Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat (- 1990): Selected
haematological findings

Dose group [ppm]

Parameter Males Females

0 2000 5000 7500 0 2000 5000 7500

I+
I+

Haematocrit [%] 38.85 13829 £(139.10 £ |35.63* |33.11 137.47%% (135,78 +| 13434 +
2.00 3.76 2.80 +252 |358 +3.00 |2.05 2.59

Monocytes [%] 1.30 7060 £[11.50 £|12.00 £|0.22 T1.20%F [10.90 +[10.80 +
0.82 0.84 0.85 1.49 0.44 +042 [1.20 0.92

I+
I+

* Statistically significant compared to the other groups (ANOVA/Duncan test);
** Statistically significant compared to control (ANOVA/Duncan test)

Blood clinical chemistry

In the case of Ca levels in the male rats the mean value for the intermediate dose group (5000 ppm) was
significantly different from the control. The mean value for the low dose group and the high dose group were
statistically similar to the control value andthere was noevidence ofa dose -related effect.

ForNa levels in the male rats ANOVA showeda significanteffect of treatment. However, examination of the data
shows an apparent suppression of the mean Na value forthe controlanimals. The mean Na values forall groups
seem somewhatlow - only the value for the high dosegroup (7500 ppm) falls within the normal range (139 — 146
mmol/L) established foranimals kept at

Statistical differences were also seen for mean Cl values. The mean value for the high dose group differs
significantly from the mean value for the control and low dose groups. The mean chloride level for the control
group was just below the lower end of the normal range; (94.5 — 112.0 mmol/L. || G O:)
whilst the values forall other groups were within the normal range.

Forglucose concentrations ANOVA showed a significant effect of treatment. Reference tothe Duncantest shows
the control and low dose groups differing significantly form the medium and high dose groups. However, the

values forallgroups are within therange established for similar rats at || | lGcNENINGNGNE

All other clinical chemistry parameters were in the range of the control group.

In the caseofall parameters assayed, there was no statistical difference between the dosage groups and the controk
atanydoselevelforthe female rats.

In generalthere is no evidence of a toxic effect of glyphosate in male and female rats on the Clinical Chemistry
parameters measured.

Table 6.3.2-5: Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat - 1990): Selected clinical
chemistry findings

Dose group [ppm]

Parameter Males Females
0 2000 5000 7500 0 2000 5000 7500

I+
I+

Calcium[mmol/L] |2.34 1239 +|1250%%+£|12.48 =£(2.69 12.64 +]]2.61 +£|]2.63 =+
0.18 0.16 0.17 0.09 0.15 0.18 0.12 0.19

Sodium 128.20 % | 1128.70% | 1135.90% [ 113930+ | 139.63 % | | 13838 + | 1 141.13 + | 114000 +
[mmol/L] 1105 [*+10.20 [*+10.16 |6.41 3.66 6.55 5.00 3.56

I+
I+

I+

Chloride [nmol/L] |93.67 £[196.56 =|198.60 =|7103.00% [99.00 = |7103.13%] 100209944 =
7.70 6.93 3.61 +239 [3.03 8.87 7.09 459

Glucose 766 +|7.66 +[18.41°% £|18.76% £|8.79 1852 £|18.69 £|18.71 =+
[mmol/L] 0.68 0.68 0.54 0.96 0.93 0.63 0.57 0.84

I+

* Statistically significant compared to control and low dose group (ANOVA/Duncan test);
** Statistically significant compared to control (ANOVA/Duncan test);
§ statistically significant compared to control and high dose group (ANOVA/Duncan test)

H.  NECROPSY
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Organweights/ bodyweight ratios

The organ weights (liver, kidneys, adrenals, and testes) in male animals showed no statistical differences between
the dosage groups and the control group.

In the female animals the group mean value for theliverand the adrenals showed no statistical differences between
the dosage groups and the control group. ANOVA showed that the mean weight of the kidneys for the control
group was statistical different from the three dose groups. The mean values for the three dose groups were
statistically similar. There was no progressive treatment-related effect observed.

Table 6.3.2-6: Glyphosate Technical: 90 Day Oral Toxicity Study in the Rat - 1990): Selected organ
weightfindings (week 13)

Dose group [ppm]
Parameter Males Females
0 2000 5000 7500 0 2000 5000 7500
Kidneys 400 +(426 +|436 +|397 +£|256* *(|(223 +|227 +|235 =
0.42 0.49 0.44 0.48 0.19 0.25 0.14 0.15

* Statistically significant compared to the dose groups (ANOVA)

For male animals the statistics showed no treatment-related effect on body weight at death or on the organ
weight/body weight ratios for liver, adrenals and testes. An effectof treatmentwas observed for kidneys with the
meanweight for the low dose group differing significantly from the control. The Duncantest showed that for male
animals the 2000 ppm dose group was significantly different from the control but the 5000 ppm and 7500 ppm
were similar to the control group. There was no indication of a dose-related effect in the kidney weight/body
weight ratios.

Forthe kidney weight/body weight ratio in the female animals a similar pattern was seen. The Duncantest reveals
that the control group was statistically differentfrom the low dose group; however, the control group, intermediate
group and the high dose group were statistically similar. No dose-related effect of treatment was observed. For
female animals therewere no statistical differences between the dose groupsfor the liver weight/body weight ratio
and the adrenal weight/body weight ratio or for body weight at death.

Gross pathology
The fewmacroscopic abnormalities observed at necropsy are common in rats and were not considered related to
administration of thetest material.

Histopathology

The range of histopathology findings in the study animals was suchaswould be expected within a normal group
of rats of thisage range. The animals receiving glyphosateatthevarious dose levels could notbe distinguished on
the basis of the histopathology findings. There was no evidence of specific target organ cytotoxicity attributable
to administration of the test substanceatany dose level.

111. CONCLUSIONS

No deaths occurred in the control or any of the test groups throughout the study. Observations on the animal
showed no compound-related or dose-related adverse effects - either at the weekly clinical examinations or the
ophthalmological examination. There was no compound related adverse effect on growth. Gross necropsy atthe
end of the dosing period showed background abnormalities only. There was no adverse effecton organweights or
on organ weight/body weight ratios. Studies carried out on the terminal bleeds on the following haematology
parameters - white blood cell counts, red blood cell counts, haemoglobin concentration, haematocrit, platelets,
neutrophils, lymphocytes, monocytes, eosinophils and basophils - showed no compound-related adverse effects.

Measurementofthe coagulationresponses - prothrombintime and activated partial thromboplastintime - showed
no compound-related adverse effect.

Clinical chemistry analyses showed some group(s) differing significantly from the control for one or other

parameter. However, a progressive effect of dose on response was not seen for any parameter. Overall no
compound-related adverse effect wasseen.
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The range of histopathology findings in the study animals was suchaswould be expected within a normal group
of rats of thisage range. The animals receiving glyphosateatthe various dose levels could notbe distinguished on
the basis of the histopathology findings. There was no evidence of specific target organ cytotoxicity attributable
to administration of the test substanceatany dose level.

Glyphosate technical appeared to be without adverse effect when fed in the diet to CD rats overa 90 — 92 day
period. The no adverse effectlevel was found to be in excess of 7500 ppm in the diet.

Assessmentand conclusion by applicant:

In this study, groups of male and female CD rats were dosed with glyphosate technical over a 90 to 92 day
period. The test material was administered in the diet at levels 0f 0,2000,5000 or 7500 ppm (equivalentto O,
129.1,320.7 or 482.1 mg/kg bw/day for malesand 0, 174.3,441.6 or 647.3 mg/kg bw/day for females)
according to OECD 408 (1981) and in compliance with GLP (no certificate of the competent authority was
provided).

Glyphosate technical appears to be withoutadverse effectwhenfedin the dietto CDratsovera 90 — 92 days
period. The no observed adverse effectlevelwas found to bein excess of 7500 ppm in the diet (equivalentto
482.1 mg/kg bw/day for malesand 647.3 mg/kg bw/day for females).

Assessmentand conclusion by RMS:

The RMS considers this study as unacceptable due to poor homogeneity of some batchesand uncertainties
regarding the achieved dose levels in the study. Based on the dietary analysis the achieved concentrations
seem to be much lower than the target concentrations, however, these were measured 8-16 weeks after
administration. Therefore, it is unclearwhich dose levelwas achieved during the study.

In contrast tothenotifier, a decreased food consumption (of more than 10% compared with controls) in males
and females and an increase in blood glucose in males at 7500 ppm (equivalent to 482.1 mg/kg bw/day for
malesand647.3 mg/kgbw/day for females) was considered adverse by the RMS.

As the study is not considered acceptable, no NOAEL is proposed by the RMS.

Thisstudy has notbeen considered in the previous assessments of glyphosate.

B.6.3.2.8. Oral 90-day toxicity study in rats —study 8

Data point |CA5.3.2/013

Reportauthor -

Reportyear 1989

Reporttitle Glyphosate Technical: 90 Day Oral Toxicity study in the Rat
ReportNo 891002

Document No Not reported

Guidelines followed in study OECD408 (1981); EEC Directive 87/302 EEC (Page8)

Deviations from current test[Haematology was performed without determining reticulocyte count;
guideline (OECD408,2018) clinical chemistry was performed without determining cholesterol, HDL,
LDL, T4, T3 and TSH. Organ weight of the brain, epididymides, heart,
ovaries, prostate with seminal vesicles, spleen, thyroid, thymus, pituitary
gland and uteruswas not determined; histopathology was performed without
bone/bone marrow, coagulating glands, gross lesions, lymph nodes, male
mammary glands, seminal vesiclesand vagina. No rationale for target dose
selection is provided (highest dose lower than recommended 1000 mgkg
bw/day). Deviations from the current version of OECD 408 (2018) are
mainly due to the fact that the study was aligned to an older version of the
OECDtest guideline 408.
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Previousevaluation 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 with restrictions
based onthe deviations mentioned above.

Executive Summary

Groups of individually housed male and female rats were dosed with glyphosate technical overa 90 — 92 day
period. The chemicalwas administered in the diet atlevels of 0,2000, 3000, 5000, or 7500 ppm (equivalent to 0,
100,150,250 or 375 mg/kg bw/day for males and females). All con centrations of test compound included in the
diet were readily consumed by the animals.

Mortality, clinical observations, ophthalmology, body weight and food consumption were recorded during the
treatment period. In the final week of dosing ophthalmological examination were made and blood taken for
determination of haematological and blood chemistry parameters. At necropsy, organ weights were determined
and histopathological examinations were performed on processed tissues.

No deaths occurred during the study. Observations on the live animals showed no compound-related or dose-
related adverse effects - either at the weekly clinical examinations or the ophthalmological examinations. There
was no compound related adverse effect on growth. Gross necropsy at the end of the dosing period showed no
abnormalities. There was no adverse effect on organ weights or on organ weight \ body weight ratios. Studies
carried out on the terminal bleeds showed no adverse effects on the following haematology parameters: white
blood cell counts, red blood cell counts, haemoglobin concentration, haematocrit and platelets. Investigation of
the differential leucocyte count showed some groups differing significantly from the control. However, a
progressive effectof dose onresponse was not seenforany parameter. The occasional minor differences seen are

considered notto be compound related.

Measurement of the coagulation responses showed no compound related adverse effect. Clinical chemistry
analyses showed some group mean values differing significantly from the control for one or other parameter.
However, a progressive effect of dose on response was not seenforany parameter. Overallno compound related
adverseeffect was seen.

The range of histopathology findings in the study a nimals was suchaswould be expected within a normal group
of rats of this age range. The animals receiving glyphosate at up to 7500 ppm could not be distinguished on the
basis of the histopathology findings. There was no evidence of specific target organ cytotoxicity attributable to
administration of thetest substanceat any dose level.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate technical
Description:  Grey solid
Lot/Batch#: L1656
Purity: 97.1%
Stability of test compound: ~ Stable forthedurationof thestudy

2. Vehicle and/
or positive control: Diet /none

3. Testanimals:
Species:  Rat
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Strain:  cp
source: - ||
Age:  Ca.6-7weeks
SeX: Male andfemale
Weightatdosing: 2 119-242¢; 9 116-172¢g
Acclimationperiod: 14 days
Diet/Food:  Standard powdered diet

Water:  Bottled mains tapwater, ad libitum
Housing: Individually in flat bottomed polypropylene cages with stainless steel

lids
Environmental conditions: Temperature: 18-23°C
Humidity: 40-70%

Air changes:  Notreported
12 hourslight/dark cycle

B:  Studydesignand methods
In life dates: 1989-04-12to 1989-10-02

Animal assignmentand treatment

The test material was offered on a continuous basis in the basaldiet to groups of 10 CD rats persex for90 — 92
days. Dietary concentrations were 0, 2000, 3000, 5000, 7500 and 7500 (satellite group) ppm. The satellite groups
were fed untreated for further 5 weeks.

Table 6.3.2-1: Glyphosate Technical: 90 Day Oral Toxicity study in the Rat - 1989): Study design

Testgroup Dietary concentration Number of animals
[Ppm] Males Females
Control 0 20 20
Control (satellite) 0 10 10
Low 2000 10 10
Intermediate low 3000 10 10
Intermediate high 5000 10 10
High 7500 10 10
High (satellite) 7500 10 10

Analysis of the testdiet

Samples from each batch of diet containing glyphosate were assayed in the Sponsor's laboratory by HPLC
followingsuitable extraction procedures.

Mortality
Viability was checked once perday.

Clinical observations
All animals were observed daily for signs of toxicity. In addition all cages were checked at the start and end of
each day. Afullclinicalexamination was carried outon eachanimal at weekly intervals.

Body weight
Foreach animal body weight was measured before dosing (Day 0), weekly thereafter and atterminal sacrifice.

Food consumption and test substance intake

For the first 21 days of the study food consumption was monitored at 3 day intervals. For the remainder of the
study diet consumption was monitored at weekly intervals.
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The body weight values of the first threeweeks of treatment were only given in 3-Day intervals. Therefore it was
not possible to calculate the achieved test substance intake in mg/kg bw/day from these values. For the conversion
from ppm to mg/kg bw/day the factor of 20 for elder rats set by Derelanko, M.J. (2014, Handbook of Toxicology)
was used to accessa worst case scenario.

Ophthalmoscopy examination

The eyes of each animal in each group were subjected to full ophthalmological examination during (Day 58 —
males, Day 57— females) andat the end of the dose period (Day 89 — males, Day 88— females). 15— 30 min before
examinationthe eyes of each animal were treated with one drop of mydriatic. Examination was carried out using
an indirect ophthalmoscope.

Haematology and clinical chemistry
All animals in the dosage groups were bled in random sequence by cardiac puncture under anaesthesia for
haematology, coagulationandclinical chemistry analysis.

Another group of animals of the same age range was selected before the start of the study and bled to establish
normalranges for haematology, coagulationand clinical chemistry parameters.

Haematology:
The following parameters were determined: White blood cell count (WBC), red blood cell count (RBC),

haemoglobin concentration (HGB), haematocrit (HCT), platelets (PLT) and differential white blood cell count.
Additionally, the plasma from the citrate blood sample was assayed for Prothrombin time manually (Quick’s
method) and for Activated Partial Thromboplastin Time -also by amanual method.

Clinicalchemistry

The following parameters were determined: Calcium, phosphorus, chloride, sodium, potassium, fasting glucose,
serum alanine aminotransferase (ALT), serum aspartateaminotransferase (AST), gamma glutamyl transpeptidase
(gGT), urea, albumin, blood creatinine, total serum protein andtotal bilirubin.

Sacrifice and pathology
All animals were subjected to a full gross necropsy which included examination of the external surface of the
body, all orifices and the cranial, thoracic and abdominal cavities and their contents.

Organ weights
The following organs were weighed: Adrenals, kidneys, liverand testes.

Histopathology
The following tissues were processed and examined histopathologically from 12 male and 13 female Control

animals and all High dose animals. In addition, examinations of liver, kidneys and lungs were performed on all
groups.

The followingtissues were investigated: Adrenals, aorta, brain, eyes, heart, intestine (duodenum, jejunum, ileum,
caecum, colon), Harderian glands, lacrimal glands, kidneys, liver, lungs, mammary gland (female), muscle,
oesophagus, ovaries, pancreas, pituitary, prostate, rectum, peripheral and sciatic nerve, seminal vesicles, skin,
spinal cord (cervical, midthoracic and lumbar), spleen, stomach, salivary glands, testes (with epididymides),
thymus, thyroid, trachea, urinary bladder, sternum with bone marrow, femur, and uterus.

The satellite groups were observed for further 5 weeks after treatment. Delayed effects were not seen during the
additional 5 week observation period. At the end of this period animals were subjected to the following termination
procedures: Haematology, coagulation, gross necropsy and organ weight measurements.

Statistics

Data was analysed usingthe General Linear Model <ANOVA>and NPARIWAY <WILCOXON> proceduresof
SAS. Initial analysis for the effect of dose group on a given parameter was made by using ANOVA, this was
followed by Duncan's Multiple Range Test. This test identifies dose groups which are notstatistically different.

In addition data for gamma glutamyl transpeptidase, total bilirubin, monocytes, eosinophils and basophils were

analysed usingthe Wilcoxon Rank Sum Test. Where a dose group related effect was seen further Wilcoxon tests
were carried out to identify groups differing significantly from the control. The level of significance for comparison
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between means was p <0.05. Asthe abovetest showed no differences or minor differences between groups, with
no evidence of any dose related effect, the further tests outlined in the protocol were not carried out.
1. RESULTS AND DISCUSSION

A.  ACHIEVEDDOSAGES
The achievedtest substance concentrations are summarised in the following table:

Table 6.3.2-2: Glyphosate Technical: 90 Day Oral Toxicity study in the Rat - 1989): Achieved
test substance intake

) ) Achieved test substance intake [mg/kg
Testgroup Dietary co nncqentratlon bw/day]*
[Ppm] Males Females

Control 0 0

Control (satellite) 0 0

Low 2000 100
Intermediate low 3000 150
Intermediate high 5000 250
High 7500 375
High (satellite) 7500 375

* Recalculation of dose levels by applying the appropriate diet conversion factor of 20 as published by Derelanko (The
Toxicologist’s Pocket Handbook, 2" Ed., 2008)

B. MORTALITY
There were no animals found dead or killed in extremis in any group during the treatment period.

C. CLINICAL OBSERVATIONS
No compound related effects were seen in any animal for the dose groups throughout the test period.

Three animals did showinjuries ofa mechanical nature. One female ratin the 3000 ppm dose group showed a cut
on the head. This cut was food-hopper relatedand the animal showed immediate signs of improvementoncethe
hopperwas changed, and the cuthad healed completely within eleven days.

One male rat in the 7500 ppm dose group developed a red bald patch on its back. The reason for this was not
obvious. The animal made good body weight gains and showed no other adverse effects. Fur had regrown
completely by fourweeks.

One female rat in the 7500 ppm satellite dose group was reported to have slight hair loss on the head. The bald
patchwas 0.5 cm?, approximately and remainedforca. 11 dayswhena regain in fur growth was noted. No other
obvious abnormalities were seen in thisanimal.

D. BODYWEIGHT
Throughout the bulk of the feeding period the dosage groups did not differ significantly from the control group.
There is no evidence that the compound had anadverse effect on growth for either sex.

E. FOODCONSUMPTION
Thereis no evidence of decreased diet consumption forany dosegroup for either sex.

F. OPHTHALMOSCOPICEXAMINATION
There were no notable findings in either sex.

G. HAEMATOLOGY AND CLINICAL CHEMISTRY
Haematology

There were no statistical differences between the controland the dosage groups for male and female rats for the
parametersWBC,RBC,HGB,HCT andPLT.
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In the case of the differential leucocyte count for the male animals no treatment related effect was seen for
eosinophils, basophils and neutrophils. For monocytesboth ANOVA and the Wilcoxon test showed the 2000 ppm
group to be significantly differentfromall other groups. However, there was no dose -related effect as the control,
the 3000, 5000 and 7500 ppm dose groups were notstatistically different.

Forthe parameter lymphocytes the 2000 and 5000 ppm dose groups were significantly elevated with respectto the
control. However, the 3000and 7500 ppm groups were notsignificantly different anda progressive effect of dose
wasnotseen.

The parameters monacytes, eosinophils and basophils showed no treatment-related effect either on the ANOVA
or Wilcoxon tests, for the female animals. For the parameter neutrophils the 3000 ppm group showed a significant
decrease with respect to the control. The other dose groups were not different from the controland there was no
evidence ofa progressiveeffect.

Table 6.3.2-3: Glyphosate Technical: 90 Day Oral Toxicity study in the Rat - 1989): Selected
haematological findings (means + SD)

Dose group [ppm]

Parameter Males Females

0 2000 3000 5000 7500 0 2000 3000 5000 7500
Monocytes [4.25 +(2.9* +(410 *£|420 £|400 £|3.32 £|3.80 +|{3.90 +(290 +(3.90 =+
[%] 1.02 0.99 1.37 1.03 0.94 0.95 1.48 1.10 0.99 1.20
Lymphocytes | 78.60 | 83.00* |81.30 +|83.80* (80.10 £|78.68 £|74.20 +|82.60 £(82.10 £|80.90 +
[%] 3.12 +424 (3.16 +3.16 |[3.67 3.32 6.94 4.99 6.51 4.95
Neutrophils |[15.30 +{12.70 £{13.10 £{10.90 +{13.40 £(16.84 £|19.60 £|11.80* [13.30 £(13.70 £
[%] 3.08 3.47 3.85 2.13 3.69 3.48 6.82 +358 [5.72 3.71

* Significant effect of treatment

There were no statistical differences between the control and the dosage groups for either sex for the parameter
Prothrombin time.

There were no statistical differences between the controland the dosage groups for female rats for the parameter
Activated Partial Thromboplastin Time (APTT). However, in the case of male animals, the 7500 ppm dose group
was statistically different from the 2000, 3000 and 5000 ppm dose groups. The mean value for this parameter for
CD ratskept at i is 2225 seconds with a standard deviationof 3.45. Both the controland
7500 ppm groups in this experiment were significantly differentf rom the mean baselinevalue. The reason for this
anomaly is not clear.

Table 6.3.2-4: Glyphosate Technical: 90 Day Oral Toxicity study in the Rat (- 1989): Selected
clinical chemistry findings (means £ SD)

Dose group [ppm]

Parameter Males Females

0 2000 3000 5000 7500 0 2000 3000 5000 7500

APTT[S] |27.3 =%|1202% ||205% |123.3% |127.7 £|23.5 #|]20.7 £|]204 £|]22.7 =] 1203 +
5.5 +25 |+25 |+26 |56 9.4 2.0 2.9 3.1 16

* Significant effect of treatment

Blood clinical chemistry

Inthe caseof thefollowing parameters - gGT, calcium, total protein, potassium and urea - there was no statistical
difference betweenthedosage groups andthe controls atany dose level (Statistical analysis was not performed on
gGT values formale rats, due to small sample numbers).

For the parameter ALT all male dose groups were slightly but significantly elevated with respect to the control.
However there was no progressive increase with dose level (the 2000, 3000 and 7500 ppm grou ps were not
significantly different from each other). For all dose groups the values seen were within the normal range (39 —
183 u/L)formale CDrats.
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For female ratsthe ALT levels for the 3000 ppm and the 5000 ppm group did not differ significantly from the
control group. The 2000 ppm and 7500 ppm animals did not differ significantly from each other but were
significantly elevated with respect to the control group. Therewas no progressive increase with dose level. Forall
dose groups the values seenwere within the range (30 — 262 u/L) for female CD rats of the same age group.

Forthe parameter AST, there was nosignificant difference betweenany of the dose groupsandthe control for the
male animals. For the female animals the 2000 ppm group was significantly elevated. There was no significant
difference between themean levels of all other groups andthe mean level forthe control. There was noevidence
of a progressive increase with dose.

For total bilirubin, the dose groups in the case of the male animals had significantly lower mean levels than the
control group. The reason for this result is not clear. For the female animals there was no significant difference
between any dose groupandthe control.

Forthe parametertotal protein, thegroup mean values did notdiffer from the control for either sex.

For the parameter albumin, the 5000 ppm dose group had a slightly but significantly lower mean value than the
control. The other groups — 2000, 3000 and 7500 ppm - were not statistically different from the control. The
albumin levels for all male animals including the control rats were considerably lower than the values for the
female animals. For the female rats nodose grouphad a meanvaluesignificantly different from the control group
meanvalue.

For the parameter sodium, the 5000 ppm male group mean value was slightly but significantly lower than the
control group level. The levels for the other groups were not statistically different from the control value. There
was no evidenceof a progressive effect with dose. The group mean values for the female rats were not significantly
differentfrom the control value.

In the caseof creatinine values the dose groups were notstatistically different for female animals. For male animals
the values for the 2000, 3000 and 5000 ppm dose groups are significantly lower than the control and 7500 ppm
values. Thereisno evidence of a dose-related effect.

Table 6.3.2-5: 90 Day Oral Toxicity study in the Rat [l 1989): Selected clinical chemistry
findings

Dose group [ppm]
Parameter Males Females
0 2000 3000 5000 7500 0 2000 3000 5000 7500
ALT[u/L] [64.35 +|187.56* | 180.56* [ 179.11 |189.70% |65.80 £[1100.90]|176.29 |176.67 |[194.33*
8.63 +19.22 |+12.94 (+6.47 |+11.21 |11.01 |* +|+9.23 |+9.25 [+25.18
45.26
AST [u/L] [150.55 [1166.44|1179.33[1150.67|]149.40[123.07 |1181.90(1145.43 |1133.89 [1126.67
+24.65 [+36.95 [£32.34 |£24.15 |+30.32 [+21.62 |* | * +|+2598 |+26.41
87.72 |25.83
Albumin [31.65 +| |31.22+|131.67 |]29.00%|131.80 [42.27 +||39.44 (14229 ||41.89 |]40.33
[o/L] 2.21 1.64 +1.12 |+187 [£1.75 |3.47 +260 [+£3.15 ([£395 |+3.87
Total 445 £(]1.67*+| |1.89* | |1.89* [ 13.60* [4.36 =+|]4.22 £[(14.43 +£|[4.33 £|]4.11 £
bilirubin 0.51 0.50 +0.33 |[+060 [+£1.26 |0.50 0.83 0.79 0.50 0.60
[HM/L]
Sodium 14425 | |142.89 | 142.33(|137.25|143.40 |141.54 [1144.88|1145.71 |1145.67 [1141.57
[mM/L] +8.88 [+232 ([+£245 |*+7.80|+556 [+3.48 |[+£348 |+2.14 |+224 (+11.01
Creatinine |45.40 £| |39.89* | |38.63* | |39.88% | 145.78 [41.00 +|144.43 |]39.67 [142.67 |145.33
[uM/L] 3.16 +2.26 |+256 ([+£3.23 |+552 |4.76 +591 |[+£361 ([£3.20 |+4.08

* Significant effect of treatment

H.

NECROPSY

Organweights
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For liver, kidneys, adrenals and testes in male animals, there were no statistical differences between the dosage
groupsandthe control.

In female animals, therewere no statistical differences between the dosage groups and the control for kidneys and
adrenals. Inthe 2000 ppm dose group, the mean liver weight is statistically differentfrom the control, but is well
within the normal range (Mean % 2 x SD) for control animals. The 3000, 5000 and 7500 ppm dose groups were
not statistically differentfromthe control group.

Table 6.3.2-6: 90 Day Oral Toxicity study in the Rat - 1989): Selected organ weights

Dose group [ppm]

Organ Males Females

0 2000 3000 5000 7500 0 2000 3000 5000 7500

2.96 3.67 3.43 +3.12 [3.40 151 +1.28 [1.29 +146 |1.12

Liver[g] |18.24 | ]18.04%|118.79% 1751 |119.23%|10.26 +|111.91% | 110.35%|110.79 |110.40+

* Statistically significant from control (p <0.05)

For male animals the statistics showed no treatment related effect on body weight at death or on the organ/body
weight ratios examined (liver, kidney, adrenals and testes).

For female animals ANOVA showed no treatment related (i.e. test compound-related) effect on body weight at
deathoron the organ/body weight ratios.

Atthe 2000 ppmdosethep-valuewas0.064. The Duncan test showed this group to be significantly different from
the control. However, there was no progressive effect of treatment. All of the higher dose levels did not

significantly change the liver/body weight ratio.

Table 6.3.2-7: 90 Day Oral Toxicity study in the Rat [JJJJlj 1989): Selected organ/body weight
ratios

Dose group [ppm]

Organ Males Females

0 2000 3000 5000 7500 0 2000 3000 5000 7500
Liver/body | 0.04258 | 10.03994 | 10.04335 | 10.04185 | 10.04297 | 0.04174 | 10.04659 | 10.04218 | 10.04360 [10.04191

weight + + + + + + + + + +
ratio 0.0037 [0.0067 0.0045 0.0040 0.0066 0.0054 |(0.0043 0.0328 0.0039 0.0033

Gross pathology
In the 2000 ppm dosage group one male rat was reported to have enlarged intestines. The epididymal fat pad
appearedred andirritated andanabscess-like growthwas found attached to the caecum.

In the 3000 ppm dosage group, one female rat had a distended uterus. A second female in this group had an
enlarged uterine wall.

No obvious abnormalities were seen in the other animals for the dosage groups.

Histopathology

The range of histopathological findings in the study animals was within the expected spectrum of background
pathology. The dosed animals were not distinguishable from the control animals. There were no histopathological
findings suggestive of specific target organ cytotoxicity attributable to administration of the test substanceat any
dose level.

Satellite group

Satellite animals were fed normal powdered diet for 5 weeks following the end of the live phase of the main study.
There wasno evidence of a delayed effect during this period. No adverse clinical effects were noted.
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No compound related abnomalities were seenatgross necropsy. For the haematology and coagulatio n parameters
the satellite controland 7500 ppm dose groupswere statistically similar. The body weight, organ weight and organ
weight/body weight ratios were also statistically similar for thetwo groups. No further investigations were carried
out.

I11. CONCLUSIONS

No deaths occurred during the study. Observations on the live animals showed no compound-related or dose-
related adverse effects - either at the weekly clinical examinations or the ophthalmological examinations. There
was no compound related adverse effect on growth. Gross necropsy at the end of the dosing period showed no
abnormalities. There was no adverse effect on organ weights or on organ weight \ body weight ratios. Studies
carried out on the terminal bleeds showed no adverse effects on the following haematology parameters: white
blood cell counts, red blood cell counts, haemoglobin concentration, haematocrit and platelets. Investigation of
the differential leucocyte count showed some groups differing significantly from the control. However, a
progressive effectof dose onresponsewas not seenforany parameter. The occasional minor differences seen are
considered notto be compound related.

Measurement of the coagulation responses showed no compound related adverse effect. Clinical chem istry
analyses showed some group mean values differing significantly from the control for one or other parameter.
However, a progressive effect of dose on response was not seenforany parameter. Overallno compound related
adverseeffect was seen.

The range of histopathology findings in the study animals was suchaswould be expected within a normal group
of rats of this age range. The animals receiving glyphosate at up to 7500 ppm could not be distinguished on the
basis of the histopathology findings. There was no evidence of specific target organ cytotoxicity attributable to
administration of thetest substanceat any dose level.

The no adverseeffect levelwas greaterthan 7500 ppm in the diet.

3. Assessmentand conclusion

Assessmentand conclusion by applicant:

In thisstudy, groups of male and female CD rats were administered glyphosate technical via the diet at dose
levelsof 0, 2000, 3000,5000, 7500 or 7500 (satellite group) ppm (equivalent to 100, 150, 250 0r 375 mgkg
bw/day for malesand females) overa period 0of 90— 92 days accordingto OECD 408 (1981) and in compliance
with GLP (no certificate of the competent authority was provided).

There were no treatment-related adverse effects on survival, clinical signs, body weight, haematology, clinical
chemistry and histopathology. Therefore, the no observed adverse effect level (NOAEL) was in excess of
7500 ppm in the diet (equivalent to 375 mg/kg bw/day in males and females) under the conditions of this
study.

Assessmentand conclusion by RMS:

The RMS considers this study as acceptable but with restrictions (reliable with restrictions) considering the
mentioned deviations (refer to first table).

The RMS does agree with the NOAEL of > 7500 ppm as proposed by the notifier (equivalent to 375 mgkg
bw/day in males and females) as no adverse and dose-related effects were observed in this study. This
conclusionisalso in agreement with the previous evaluations (DAR and RAR (2015)).

B.6.3.2.9. Oral 90-day toxicity study in rats —study 9

Data point |CA5.3.2/014

Reportauthor _

Reportyear 1987

Reporttitle 90 Day Study of Glyphosate Administered in Feed to Sprague/Dawley Rats
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ReportNo - 7375
DocumentNo Not reported

Guidelines followed in study

Not reported, but in general complianceto OECD 408 (1981)

Deviations from current test
guideline (OECD408,2018)

Clinicalsigns were not recorded daily; no sensory reactivity was examined;
haematology was performed withoutdetermining prothrombin time; clinical
chemistry wasperformed without determiningHDL, LDL, T4, T3 and TSH;
organ weights of the adrenals, brain, heart, ovaries, pituitary gland, prostate
(seminalvesicles and coagulating glands), spleen, thyroid gland, thymusand
the uterus were not determined; histopathology was performed without
coagulating glands and vagina. Deviations from the current version of
OECD 408 (2018) are mainly due to the fact that the study was aligned to
anolderversion ofthe OECD testguideline 408.

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially recognised
testing facilities

Yes

Acceptability/Reliability

Conclusion GRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

Glyphosate (Lot XLG 161) was administered to Sprague-Dawley rats at target levels of 0, 1000, 5000 or 20000
ppm in the feed forapproximately three months. Analyses to verify thestability of the testmaterial both neat and
when mixedwith the diet, the diet homogeneity, and concentrations of thetest material in the diet were performed
with satisfactory results. Overall averages of dietary concentrations for the study were 950, 4600 or 19000 ppm
for the low, middle and high levels, respectively. Overall averages for consumption of test material at the low,
middle and high levels, respectively, were 63, 317 or 1267 mg/kg bw/day for males and 84, 404 or 1623 mgkg

bw/dayforfemales.

The group size was 12 animals per sex and dosegroup. The animals were examined for mortality (daily), clinical
signs, body weight, food consumption (weekly), ophthalmoscopy (before treatment and termination), and
haematology, clinical chemistry, urinalysis, gross pathology, organ weights and histopathology at termination.

No evidence of toxicological effects was observed in any parameter examined.

A: Materials
1. Testmaterial:

I. MATERIALS AND METHODS

Identification:  Glyphosate (T860067)
Description:  White powdery solid
Lot/Batch#: LotXLG161

Purity: 95.21%

Stability of test compound:

At the start of the study, the analysed purity of the test substance was
95.4 £2.9% andthreemonths after the end of thestudyat 93.1 +2.1%.

2. Vehicle and/

or positive control:
3. Testanimals:

Diet / none

Species:  Alpino rat

Strain:  sprague-Dawley
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AgE:  ca.6weeks
Sex:  Maleandfemale
Weightatdosing: 7 206¢; ¢ 141 g
Acclimationperiod: 14 days

Diet/Food:  Ralston Purina RODENT CHOW No. 5002
Water (sodium zeolite-conditioned St. Louis public water supply), ad
_ libitum
Housing:  |ndividual suspended stainless steel cages, over paper bedding

Environmental conditions: Temperature: 21-23°C

Humidity: 35-60%

Air changes:  Notreported

12 hours light/darkcycle

Water:

B:  Study designand methods
In life dates: 1986-11-20to 1987-02-26

Animal assignmentand treatment:

The test material was offered ona continuous basis in the basal diet to groups of 12 Sprague-Dawley rats per sex
fora minimum of 90 days. Dietary target concentrations were 0, 1000, 5000 or 20000 ppm. Analysis of the test
diets revealed an average dose of 0, 950, 4600 or 19000 ppm which is equivalent to 0, 63, 317 or 1267 mgkg
bw/dayformalesand0, 84,404 or 1623 mg/kg bw/day for females.

Table 6.3.2-1: 90 Day Study of Glyphosate Administered in Feed to Sprague/Dawley Rats |||l

I 1 957): Study design

. Average
Dietary target . .
Testgroup concer%ltrati%n dletary_ Average achieved Males Females
[ppm] concentration | dose[mg/kgbw/day]
[ppm]
Control 0 0 3:0;2:0 12 12
Low 1000 950 3:63;9:84 12 12
Mid 5000 4600 3:317; 2:404 12 12
High 20000 19000 4:1267; 9:1623 12 12

Analysis of the testdiet
Test Material Stability: Determined prior to and after the in-life portion ofthe study.

Homogeneity of Diet Mixtures: Analysis of duplicate samples from top, middle, and bottom of mixer for lowest
and highestlevels (determined once during the study).

Diet Mixture Stability: Analysis of samples kept refrigerated (closed container, 33 days) or at ambient temperature
(open container, 6 and 14 days)

Dietary Level Verification: Extraction of diets with water/chloroform; analysis by liquid chromatography with
UV/VIS detector; all dietary levels for first 6 weeks, one level/week thereafter

Mortality
Animals were checked twice daily for mortality and moribundity.

Clinical observations
Detailed observations for clinical signs of toxicity were performed weekly.

Body weight
The weight of eachanimalwas recorded once weekly.

125



Glyphosate Volume 3-B 6.3 (AS)

Food consumption
The quantity of food consumed by each animal was recorded once eachweek.

Ophthalmoscopy
Ophthalmoscopic examination was performed by indirect ophthalmoscopy on all animals before treatment and
nearterminationon allsurvivinganimals.

Haematology and clinical chemistry
Samples were taken from the posterior venacavaof allanesthetised animals from each group/sex at termination.
Food andwater was withheld for approximately 18 hours prior to blood collection.

Haematology:

The following parameters were determined: Haematocrit, haemoglobin, total red blood cell count, mean
corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin
concentration (MCHC), plateletcount, total white blood cell count, differential white blood cell count (thin blood
smears on labelled glass slides prepared, stained with Wright’s stain, and examined microscopically) and
reticulocyte count (a portion of the EDTA-treated sample mixed with a vital stain (methylene blue), a slide
prepared and examined microscopically).

Clinicalchemistry

The following parameters were determined: Alkaline phosphatase (ALP), aspartate amino transferase (AST),
Alanine aminotransferase (ALT), creatinine (Crea), blood urea nitrogen (BUN), total protein (TP), albumin (Alb),
globulin, glucose (Glu), total cholesterol (Chol), total bilirubin (T.Bi), direct bilirubin, sodium (Na), potassium
(K), chloride (CI), calcium (Ca), inorganic phosphorus (P).

Urinalysis

Urine samples were collected from allanimals via metabolism trays for approximately eighteen hours. Food and
waterwas withheld during urine collection. The following parameters were measured: Specific gravity, glucose,
ketones, blood, pH, protein, urine sediment, bilirubin and urobilinogen.

Sacrifice and pathology
All animals were killed and necropsied. External and internal investigations were performed on opened intemal
cavitiesandorgans in situand then removed. Hollow organs were opened and examined.

Organ weights
The following organs were weighed: Kidneys, liverandtestes (with epididymides).

Histopathology

The followingtissues were processed and examined histopathologically from all Controland High dose animals.
The followingtissues were investigated: lesions and masses, adrenals, aorta, bone with bone marrow, brain, eyes,
heart, intestine (duodenum, jejunum, ileum, caecum, colon), harderian gland, kidneys, liver, lungs, mammary
gland, mesenteric lymphnode, muscle, nasal turbinates, oesophagus, ovaries, pancreas, pituitary, prostate, rectum,
sciatic nerve, seminal vesicles, skin, spinal cord (cervical, thorax, lumbar), spleen, stomach, submaxillary salivary
gland, submandibular lymph node, testes (with epididymides), thymus, thyroid/parathyroid, trachea, urinary
bladderand uterus (with cervix).

Additionally, kidneys, liverand lungs were examined from low and mid doseanimals.

Statistics
The following statistical procedures were used to detect statistically significant differences between treated
animalsandtheir respective controls:

Dunnett’s Multiple Comparison Test (two-tailed): body weights, food consumption, non-categorical clinical
pathology data, absolute organ weights.

Mann-Whitney Test with Bonferroni Inequality Procedure: Organweight/ body weight ratios.

Fisher’s Exact Test with Bonferroni Inequality Procedure: Incidence of microscopic lesions.
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Other statistical routines used for some data were: Bartlett’s Test to evaluate homogeneity of variances, Analysis
of Varianceto determineif the sample (group) means could be considered as an estimate ofa common population
and Grubb’s Test to detect outliers.

1. RESULTS AND DISCUSSION

A ACHIEVED DOSAGES AND ANALYSISOF THE FORMULATEDDIETS

Results of analyses for test material stability conducted over a span of time exceeding the length of the study
indicatedthe neat test material was stable. The homogeneity of the diet mixtures was determined to be adequate.
The coefficients of variation were 3.0%at 1000 ppm dose level and 6.7% atthe 20000 ppm dose level. Thestability
of the test material/diet mixtures was demonstrated for thelowand high levels, storedin open containers atroom
temperature for up to 14 days, and storedin closed containers in a refrigerator for 33 days (with glyphosate levels
ranging from 90-112%of the target dose). Weekly analyses of the test material in the diet were performed onall
levels forthe first 6 weeks and on one level each week thereafter. Please refer to the table above for the average
achieved dietary concentration and for the calculated achieved dose levels in mg/kg bw/day.

B. MORTALITY
There were no animals found dead or killed in extremis in any group during the treatment period.

C. CLINICAL OBSERVATIONS
There were no clinicalsigns in the controland treated groups thatwere consideredto be due to administration of
glyphosate.

D. BODYWEIGHT
There were no notable intergroup differences in either sex.

E. FOODCONSUMPTION
There were no notable intergroup differences in total food consumed in either sex atany time.

F.  OPHTHALMOSCOPIC EXAMINATION
There were no notable findings in either sex.

G. HAEMATOLOGY ANDCLINICAL CHEMISTRY

Haematology

There were no deviations in haematology values which were attributed to administration of the test material
Statistically significantincreases in lymphocytes in lowand mid-level males and in WBC countin mid-level males
were not a part of a dose-related trend, were within the normal range for rats of this age, and, therefore, were
attributedto biological variation.

Table 6.3.2-2: 90 Day Study of Glyphosate Administered in Feed to Sprague/Dawley Rats [l
I 1057): Selected haematological findings

Dose group [ppm]
Parameter Males Females

0 950 4600 19000 0 950 4600 19000
Differentialwhiteblood | 7.49  +{19.92* £ | 111.03**|]6.58 £|4.35 +|1442 +|1486 +([]3.78 =+
cell count -12.19 2.34 +2.04 |1.87 0.98 1.62 1.71 0.68
Lymphocytes
[103/mm3]
White blood cell count {10.6 +|112.8 £|114.0%* |[103 +£|57+12 (5718164 <£|[55 <«
[103/mm?3] 2.1 2.3 +2.7 3.6 2.0 1.6

* Statistically significant compared to control (Dunnett’s test; p <0.05);
** Statistically significant compared to control (Dunnett’s test; p < 0.01)

Blood clinical chemistry
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Serum inorganic phosphate and potassium were elevated in all treatment groups, and glucose was mildly elevated
in mid and high level males whencomparedto controlanimals. Theseelevations did notincreasein a dose -related
mannerandwere either within normal ranges (potassium - all levels both sexes, inorganic phosphate -all female
groups, glucose - all male groups) or close to the upper limits of normal (inorganic phosphate — male groups).
Therefore, these elevations were not considered toxicologically relevant. Elevations in BUN and alkaline
phosphatase in high level males were attributed to elevations in one rat from this group and not attributed to the
test material. Terminal investigations for this particular rat (M3 007) revealed multiple findings in the kidney,
ureter and bladder (bladder distension, numerous calculi in Kidney, bladder and ureter, pyelonephritis in the
kidney) indicative of urolithiasis and associated bacterial infection. This was considered to be an isolated case
unrelated toadministration of glyphosate.

Table 6.3.2-3: 90 Day Study of Glyphosate Administered in Feed to Sprague/Dawley Rats i}
I 1057): Selected clinical chemistry findings

Dose group [ppm]
Parameter Males Females

0 950 4600 19000 0 950 4600 19000

Calcium [mg/dL] 113 £(111.7 £|112.0*%* |111.4 +|11.1 +|111.3 £{111 +£|[11.0 =
0.26 0.24 +0.22 ]0.83 0.27 0.54 0.31 0.29

Glucose [mg/dL] 175  £(1184 +£|1248%*+£|1205% £|123 +||120 =+=([1140 =£|[115 =+
23.6 20.4 26.4 36.6 20.4 24.3 17.3 14.0

Phosphate [mg/dL] 8.4 +(194* £[192 +[194* +|7.2 +[(19.2%* £[19.1%* £ | 184** &
0.56 0.86 0.61 1.3 0.84 0.99 0.87 0.97

Sodium [mEq/L] 16142615116 | 1180 *|LLA6" * 14800 4| 1T #1620 3| T =

Potassium [mEq/L] 6.9 17.6 +£|182% +£|18.0% £|74  +[184* £|184 +|18.1 =+
0.79 1.1 1.2 1.4 0.73 1.4 1.6 0.98

Blood urea nitrogen |17.2 +|]164 +|][14.6 £|131.3 £|20.1 +£||18.1 +||169 (1204 =+
[mg/dL] 6.6 2.0 1.6 53.78 2.6 2.1 1.9 6.2

Alkaline phosphatase (204  +[1207 +£|[199 =+|1284 +|137 (112 +([]108 =£|7148 =+
[1U/L] 39.6 27.7 36.6 1668 32.0 43.9 23.1 33.7

* Statistically significant compared to control (Dunnett’s test; p <0.05);
** Statistically significant compared to control (Dunnett’s test; p < 0.01);
8 Animal M3 007 was not excluded for the statistical comparisons.

H.  URINALYSIS

There were no abnormalities in urine measurements attributed to thetestmaterial. Statistically significant changes

in specific gravityand pHof mid-level males were notconsidered toxicologically relevant.

Table 6.3.2-4: 90 Day Study of Glyphosate Administered in Feed to Sprague/Dawley Rats -
1987): Selected urinalysis findings

Dose group [ppm]
Parameter Males Females
0 950 4600 19000 0 950 4600 19000
pH 6.1+05 162 +|16.8% (164 =£|58+04 157 157 +|155 =+
0.4 0.3 0.9 0.4 0.5 0.5
Specific gravity 1.058 11.060 = | |1.040*% | |1.041 £|1.063 +£|11.068 +|11.068 & [ 11.068 =
0.015 0.010 +0.012 |0.020 0.019 0.024 0.025 0.015

* Statistically significant compared to control (Dunnett’s test; p <0.05)

l. NECROPSY

Organweights

There were no statistically or toxicologically significant differences in organweights.

Gross pathology

The fewmacroscopic abnormalities observed at necropsy are common in rats and were not considered related to

administration of thetest material.
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Histopathology

Microscopically, three high level male rats had chronic or active inflammation of the pancreatic islets which
extended into the acinar parenchymain two animals. This lesion is relatively commonin this strain of ratand was
not considered treatment-related in this study. The incidence ofall other microscopic lesions observed in treatment
groups was not significantly different from that of their respective controls.

Table 6.3.2-5: 90 Day Study of Glyphosate Administered in Feed to Sprague/Dawley Rats | Il
I 1957): Selected histopathological findings

Dose group [ppm]
Parameter Males Females
0 950 4600 19000 0 950 4600 19000

Pancreas |Acinar atrophy/ |1 - - 3 - - - -

degeneration

Fibrosis, 0 - - 3 - - - -

interstitial, islets

Inflammation, |0 - - 3 - - - -

islets

Inflammation, |0 - - 2 - - - -

acinar

Mononuclear 2 - - 2 1 - - 2

infiltrate

1. CONCLUSIONS

Glyphosate (Lot XLG 161) was administered to Sprague-Dawley rats at target levels of 0, 1000, 5000 or 20000
ppm in the feed forapproximately three months.

The animals were examined for mortality (daily), clinical signs, body weight, food consumption (weekly),
ophthalmoscopy (before treatment and termination), and haematology, clinical chemistry, urinalysis, gross
pathology, organ weights and histopathology at termination.

No evidence of toxicological effects was observed in any parameter examined. Therefore, a No Observable Effect
Level (NOEL) forglyphosate, asadministered in this study, was apparently greater than20000 ppm.

Assessment and conclusion by applicant:

In thisstudy, glyphosate was administered to Sprague-Dawley rats at target levels of 0, 1000, 5000 or 20000
ppm in the feed (equivalentto actual dosesof approx. 0,63,317 or 1267 mg/kg bw/day for males and 84, 404
or 1623 mg/kg bw/day for females) for approximately three months in general compliance to OECD 408
(1981)and GLP (no certificate of the competentauthority was provided).

No evidence of toxicological effects was observed in any parameter examined. Therefore, the NOAEL for
glyphosate, as administered in this study, is> 19000 ppm (actual dose; equivalent to 1267 mg/kg bwi/day for
males and 1623 mg/kg bw/day for females).

Assessmentand conclusion by RMS:

The RMS does agree with the NOAEL of >19000 ppm as proposed by the notifier (actual dose; equivalent to
1267 mg/kg bw/day for males and 1623 mg/kg bw/day for females) as no adverse and dose-related effects
were observed in this study.

This conclusion isalso in agreementwith the previous evaluations (DAR and RAR (2015)).

B.6.3.2.10. Oral 90-day toxicity study in rats — study 10

Data point: | CA5.3.2/015
Reportauthor I
Reportyear [ 1985
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Reporttitle Subacute Oral Toxicity (90 Days) to Rats of Glyphosate (Technical)
of INININIGEEEEE

ReportNo Not reported

DocumentNo Not reported

Guidelines followed in study Not reported, similarto OECD 408 (1981)

GLP Not reported

Previousevaluation

Not accepted in RAR (2015)

Shortdescription of
study designand
observations:

Groups of ten Wistar rats per sex and dose were administered
glyphosate (purity not reported) at dose levels of O (control group
receivingthe vehicle, i.e. 0.1 % Tween 80 in water), 300, 1200 or 2400
mg/kgbwi/dayfor 90 days by oral gavage. In addition, a second group
receiving the mid dose of 1200 mg/kg bw/day was sacrificed after a
30-day recovery period (reversal group).

Animals were observed daily for signs of toxicity. Body weight and
food consumption were determined regularly. Blood samples for
haematological (red and white cell parameters) and clinical chemistry
(total serum protein, alanine aminotransferase, alkaline phosphatase,
blood urea nitrogen and glucose) investigations were taken prior to
treatment, on day 45 and on days 91 and 121 just prior to sacrifice.
Urinalysis was also performed. All animals were subjected to gross
pathological examination and extended histopathology (salivary
glands, however, notexamined). Organ weights were determined.

Shortdescription of
results:

There were no deaths during the study and no signs of toxicity were
observed. Laboratory investigations and pathological examinations did
not reveal indications of adverse effects. The only findings which
could be attributed to treatment were a somewhat lower body weight
gain and a reduced food intake becoming more apparent towards the
end of treatment period in high dose males and females.

Thus, the NOAEL in this 90—day gavage study was 1200 mgkg
bw/day.

Reasons for why the
study is notconsidered
relevant/reliable or not
considered as key
study:

Monograph (2000): The study was considered supportive in the
Monograph (2000) due to serious reporting deficiencies, e.g. the year
when the study was performed, was not indicated in the original report.
Furthermore, there was no informationon the guideline followed and
on GLP statusavailable from the original report. Statistical analysis of
the results was not reported.

RAR (2015): The study was considered unacceptable due to serious
reporting deficiencies, e.g. absence of statistical analysis. Report
identification and dates of experimental work not given. Purity and
Batchnumber of the test substance not reported.
Thereforeandsincethestudy reportis not available to GRG, this study
is considered invalid by GRG.

Conclusion GRG:
The study is considered unacceptable, category 4b.

Conclusion AGG:

The study report has been made available to AGG by BVL. The RMS
has evaluated the study and agrees with the previous conclusion that
the study is not considered acceptable due to serious reporting
deficiencies, e.g. absence of statistical analysis, report identification
and dates of experimental work notgiven, and purity and batch number
of the test substance notreported.

The RMS agrees with the results reported above. At the top dose, an
adverse and treatment-related decrease (>10%) in both mean body
weight and food consumption compared with controls was seen in both
males and females at termination. There were no treatment-related
effectsatthe mid and lowdose. However,no NOAEL is proposed as
the study is not considered acceptable.
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Reasonswhy the study reportis not
available for submission

The notifierhas noaccess tothis study report. The former RMS (BVL)
has made thestudy report available to the current RMS.
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B.6.3.2.11. Oral 90-day toxicity study in rats — study 11

Data point: CA5.3.2/016

Reportauthor Anonymous

Reportyear 1981

Reporttitle Glyphosate subchronic toxicological study

ReportNo Not reported

DocumentNo Not reported

Guidelines followed in study Not reported, similarto OECD 408 (1981)

GLP No, pre-GLP

Previous evaluation Not accepted in RAR (2015)

Shortdescription of Groups of 10 Wistar rats per sex and dose were administered
study designand glyphosate (purity: 96.8%; manufacturer:
observations: I ) for one or for three months, respectively, atdietary level of

0,1000,30000r10000 ppm.
Observations performed were: Mortality, clinical signs, body weight,
food consumption, haematology, clinical chemistry, organweight and

histopathology.
Shortdescription of There was no mortality in this study and no clinical signs of toxicity.
results: Body weight, body weight gain and food consumption were similar

throughout the study groups. Haematology revealed a number of
changes of which a reduced red blood cell count, an increase in
leucocyte count at 3000 and 10000 ppm in both sexes and a higher
platelet count in all treated male groups and in high and mid dose
females were probably treatment-related. In females, blood glucose
levels were increased at the highest dose level. Alkaline phosphatase
activitywas increased in both sexes at 10000 ppm and so were alanine
aminotransferase and aspartate aminotransferase activities. At 10000
ppm, the liver weights were increased in both sexesand for the males
round liver edges were reported.

The lowest dietary level of 1000 ppm is considered the NOAEL in this
study. For male and female rats receiving the test substance for three
months, a mean daily compound intake of 102.0 or 105.4 mgkg
bw/day, respectively, was calculated for this dose group. At the mid
dose of 3000 ppm, the meandaily compound intake was calculated at
284.0 and 376.8 mg/kg bw/day in males and females, respectively. At
10000 ppm, these were 1103.7 mg/kg bw/day and 1310.8 mgkg
bw/day, respectively.

Reasons for why the Monograph (2000): The study was considered supplementary in the
study is notconsidered Monograph (2000) due to serious reporting deficiencies. When the
relevant/reliable or not study was performed, GLP was not compulsory. Measurement of mean
considered as key daily intake of test substance forall dose levels was not performed.
study: The study was considered unacceptable in the RAR (2015).

Thereforeandsincethestudyreportisnot available to GRG, this study
is not considered to be reliable by GRG.

Conclusion GRG:
The study is considered unacceptable, category 4b.

Conclusion AGG:

The study report has been made available to AGG by BVL. The RMS
has evaluated the study and agrees with the previous conclusion that
the study is not considered acceptable as measurement of the test
substance in the diet was not performed and therefore no information
is available ontheactual concentration of the testsubstancein the diet,
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and the homogeneity and the stability of the testsubstance. The study
design is comparable to OECD 408 (1981).

The RMS agrees with the results reported above and with the
conclusion that there were no treatment-related effects at the lowest
dietary level of 1000 ppm. However, no NOAEL is proposed as the
study is not considered acceptable.

Reasonswhy the study reportisnot | The notifier has noaccess tothis study report. The former RMS (BVL)
available for submission has made thestudy report available to the current RMS.

B.6.3.2.12. Oral 13-week toxicity study in mice —study 1

Data point |CcA5.3.2/017

Reportauthor _

Reportyear 1995

Reporttitle HR-001: 13-week Subchronic Oral Toxicity Study in Mice
ReportNo 940136

Document No Not reported

Guidelines followed in study Japan MAFF Guidelines 59 NohSan No0.4200, 1985; U.S. EPA FIFRA
Guidelines SubdivisionF,1984; OECD 408(1981)

Deviations from current test|Reticulocytes not counted, clotting not evaluated, total cholesterol but not
guideline (OECD408,2018) HDL and LDL measured, urea not measured, no blood hormones (T3, T4
and TSH) measured; organ weights limited to brain, liver, kidneys, testes,
adrenals and caecum; vaginal smears not taken; sensory reactivity to
different stimuli was not evaluated. Deviations from the current version of
OECD 408 (2018) are mainly due to the fact that the study was aligned to
anolderversionof the OECD testguideline 408. Further, it should be noted
that the highest dose tested (~6000-7000 mg/kg bw/day) is far above the
limit dose of 1000 mg/kg bw/day accordingto OECD 408.

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

ExecutiveSummary

In order to evaluate the sub-chronic toxicity of HR-001 in mice, the test substance was administered by
incorporatingit into a basaldiet to each dose groupof 12 malesand 12 females of SPFICR mice (Crj:CD-1) ata
dose levelof 0,5000,100000r50000 ppm (equivalentto 0,600.2, 1221 0r 6295 mg/kg bw/day formalesand 0,
765.0,1486 or 7435 mg/kg bw/day for females) fora period of 13 weeks.

50000 ppm group: Males showed a depressed body weight gain associated with lowered food consumption and
food efficiency throughout the treatment period. Decreased food efficiency was also observed in females. In
haematological examinations, females showed decreases in haematocrit (Ht), haemoglobin concentration (Hb) and
erythrocyte count (RBC). Blood chemical examinations revealed increases of alkaline phosphatase (ALP) in males
and females and inorganic phosphorous (P) in females. At necropsy, males and females revealed increased
incidences of distention of thecaecum. Inorganweight analysis, males and females showed increases of absolute
and relative weights of the caecum. Histopathologically, males showed anincrease in incidence of cystitis of the
urinary bladder.

10000 ppm group: Distention of the caecum was observed in one female at necropsy. In organ weight analysis,
increasing tendencies were noted in absoluteand relative weights of the caecum.
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5000 ppm group: There were no treatment-related changes in either sex in any parameters.

The NOAEL of 3000 ppm (equivalent to 1221 mg/kg bw/day for males and 1486 mg/kg bw/day for females) is
supported and according to the RMS this is based on reduced food consumption in the first week in males,
increased alkaline phosphatase in both sexes, increased blood phosphorus in females, increased creatinine
phosphokinase in females, distension of the caecum and increased absolute and relative caecum weight in both
sexes,andanincreased incidence of cystitis in the urinary bladder in males observed at the LOAEL of 50000 ppm
(equivalentto 6295 mg/kg bw/day for males and 7435 mg/kg bw/day for females). The decreased body weight in
males at the top dose was not considered adverse as the decrease was less than 10% compared with controk. In
addition, a shift towards lower urinary pHwas observed in all dose groups (significantin males, notsignificantin
females), however, this effect was not considered adverse asthis is due to acidic properties of the test substance
and istherefore not considered a toxic effect. Theeffect on caecum distensionand caecum weight observed at the
mid dose isnot considered adverse as these were not accompanied by histopathological changes.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial: Glyphosate technical
Identification;. HR-001
Description:  White crystal
Lot/Batch#: T-941209
Purity: 97.56%

Stability of testcompound:  26/12/1994

2. Vehicle and/
or positive control: Plain diet/none

3. Testanimals:
Species:  Mouse
Strain:  crj:CD-1
Source: ]
Age: 5 weeks
Sex:  Maleandfemale
Weightatdosing: 2 27.3-32.7¢; 922.4-25.8¢
Acclimationperiod: g days
Diet/Food:  \MF Mash (Oriental Yeast Co., Ltd.)
Water:  Filtered and sterilized tap water, ad libitum

Housing:  3/cage, sexes separately in stainless steel cages 21.5x 33.0 x 18.0 cm

Environmentalconditions: Temperature: 24+2°C
Humidity: 55+ 15%
Air changes:  15/hour
12 hourslight/dark cycle

B:  Study designand methods
In life dates: 1995-01-10to 1995-04-27
Animal assignmentand treatment:

The test material was offered on a continuous basis in the basal diet to groups of 24 SPF ICR mice (Crj: CD-1)
(12 males + 12 females) for a minimum of 90 days. Dietary concentrations were 0, 5000, 10000 or 50000 ppm
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(equivalent to 0,600.2, 1221 or 6295 mg/kg bw/day for males and 0, 765.0, 1486 or 7435 mg/kg bw/day for
females).

Table 6.3.2-1: HR-001: 13-week Subchronic Oral Toxicity Study in Mice [l 1995): stuay
design

Testgroup Dietary E:F?r?:ﬁntratlon Te;ﬁg;)kséabrx/edl ;;i]ike Males Females
Control 0 4:0;2:0 12 12
Low 5000 4:600.2; 2:765.0 12 12
Mid 10000 &:1221; Q:1486 12 12
High 50000 &:6295; Q:7435 12 12

Chemicalanalysis for homogeneity and concentration of the test substance in the diet were performed on samples
(about 50 g each) of each does level taken from top, middle and bottom portions of the mixer at the first diet
preparation. The control diet was also sampled (50 g each) and analysed to confirm that there was no contamination
with the test substance. Concentrations of the test substance in test dietsat all dose levels were monitored on the
same amountof samples (50 geach) every 3 weeks duringthestudy.

Mortality
Each animalwas checked for mortality or signs of morbidity at least once daily during the treatmentperiod.

Clinical observations

Cage-side observation was performed daily on all animals to detect moribund or dead animals and abnomal
clinicalsigns, and allfindings were recorded. In addition, a detailed examination including palpation for masses
was performed at least once a week.

Body weight

Body weights of all animals were recorded at initiation of treatment and weekly during the study. Group mean
body weight was calculated for each dose group at each measurement. Final body weights were recorded for all
animals before necropsy.

Food consumption and utilisation

Food consumption for each cage was measured weekly for a period of 3 consecutive days. Mean daily food
consumption peranimal in each cage was calculated by dividing the weekly food consumption by the number of
animals per cage and by the number of days for measurement. Group mean food consumption (g/rat/day) was
calculated at each measurement from the mean daily food consumption peranimal in each cage.

Group mean chemical intake (mg/kg bw/day) was calculated from nominal dietary concentrations of the test
substance, food consumption and body weight.

Group mean foodefficiency foreachdose groupwas calculated weekly from the ratio of the group body weight
gain to group meanfood consumptionand expressed as percentage. Overall group mean efficiency throughout the
treatmentperiodwas also calculated forall dose groups.

Ophthalmoscopic examination

Ophthalmological examinations including observation with a halogen ophthalmoscope were performed on all
animals duringacclimatisation period and on all survivinganimals in the control and the highest dose groups from
the main group at week 13. The following parameters were detemined: Eyeball, cornea, anterior chamber, pupil
and iris.

Haematology and clinical chemistry

After 13 weeks of treatment, all surviving animals were subjected to haematological examinations. The animak
were laparotomised under anaesthesia following overnight fasting, and blood samples were withdrawn from the
posterior vena cava using heparinised syringes. A part of each sample was poured into a cup treated with EDTA
and subjected tothe examinations.
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The following parameters were determined with a fully automated haematology analyser: Haematocrit (Ht),
haemoglobin (Hb), erythrocyte count (RBC), mean corpuscular volume (MCV), mean corpuscular haemoglobin
(MCH), mean corpuscular haemoglobin concentration (MCHC), platelet count (PLT), total leukocyte count
(WBC)and differential leukocyte count.

After 13 weeks of treatment, all surviving animals were subjected to blood biochemical examinations. Plasma
samples obtained from the heparinised blood were used for examinations.

The following parameters were determined: Alkaline phosphatase (ALP), glutamic oxaloacetic transaminase
(GOT), glutamic pyruvic transaminase (GPT), y-glutamyl transpeptidase (GGTP), creatine phosphokinase (CPK),
creatinine (Creat.), blood urea nitrogen (BUN), total protein (TP), albumin (Alb), globulin (Glob.),
albumin/globulin ratio (A/G ratio), glucose (Gluc.), total cholesterol (T. Chol.), triglyceride (TG), total bilirubin
(T. Bil.), calcium (Ca) andinorganic phosphorus (P).

Urinalysis

At 13 weeks of treatment, all survivinganimals were subjected to urinalysis. Fresh urine samples were collected
by pressing the lumbodorsal region of the animals. Specific gravity was determined with a handy refractometer.
Glucose, ketones, occult blood, pH, protein, and urobilinogen were semi-quantitatively analysed by Uro-labstix.
Then animals were housed individually in metabolic cages overnight, and urine samples collected were examined
forvolumeandappearance. Urinary sediments were also examined microscopically on these samples.

Sacrifice and pathology

Clinical pathology evaluations were also conducted. Selected organs were weighed at the scheduled necropsy
(orain, liver with gall bladder, kidneys, adrenals, testes, caecum (including contents). Histopathological
examinations were performed on selectedtissues from allanimals.

The following parameters were determined: Brain (cerebrum, cerebellum, ponsand medulla), spinal cord (cervical,
thoracic and lumbar region), sciatic nerve, pituitary, thyroids with parathyroids, thymus, adrenals, spleen, bone
with marrow (sternum and femur), tibio-femoral joint, lymph nodes (cervical and mesenteric), heart, aorta,
pharynx, salivary glands (submaxillary and sublingual), oesophagus, stomach (forestomach and glandular
stomach), liver with gall bladder, pancreas, duodenum, jejunum, ileum, caecum, colon, rectum, head (including
nasal cavity, paranasal sinuses, tongue, oral cavity and middle ears), larynx, trachea, lung, kidneys, urinary bladder,
testes, prostate, seminal vesicles, epididymides, coagulating glands, ovaries, uterus (including cervix), vagina,
harderianglands, eyes, skeletal muscle, skin, mammary glandand all gross lesions.

Statistics

Statistical significance of the difference between the control group andthe treated groups was estimated at 5 and
1% levels of probability. The data of body weight, food consumption, urine specific gravity, haematological
parameters, blood biochemical parameters, and organ weights were evaluated by Bartlett's test for equality of
variance. When group variances were homogenous, a parametric analysis of variance of a one way layout type
was conducted to determine if any statistical differences exist among groups. When the analysis of variance was
significant, Dunnett's (equal animal numbers among groups) or Scheffe's (unequal animal numbers among groups)
multiple comparison test was applied. When the group variance were heterogeneous, the data were evaluated by
Kruskal Wallis non-parametric analysis of variance. When significant, Dunnetttype meanranktest (equal animal
numbers among groups) or Scheffe's type mean rank test (unequal animal numbers among groups) was applied.
The data of urinalysis except for specific gravity were assessed by Mann-Whitney's U test. Fisher's exact
probability test was used to analyse the data of clinical sign, mortality, ophthalmological examinations and
incidences of gross lesions at necropsy and histopathological lesions.

1. RESULTS AND DISCUSSION

DIETARY ANALYSIS

Homogeneity of the test substance in diet was analysed on the samples taken from the top, middle, and bottom
portions of the mixer at the first preparation. The coefficient variance for each test diet was 2.2% or less. The
results indicated that a good homogeneity was obtained by the present preparation method. To confim
concentration of the test substance in the test diet, analyses were conduct ed at regular intervals. Mean
concentration of the test substance in the test dietsat nominal levels of 5000, 10000, and 50000 ppm were 4879,
9958, and 49632 (mean) ppm, respectively. Since the overall mean values were within 98-100% of the target
concentrations, it was verified that the concentration of the test substance were within acceptable limits.
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A. MORTALITY
There were no animals found dead or killed in extremis in any group during the treatment period.

B. CLINICAL OBSERVATIONS
There were no treatment-related abnormalities in clinical signs in the control and treated groups during the
treatmentperiod.

C. BODYWEIGHT

In the 50000 ppm group, mean body weights of males were lower than those of the control from week 2 to the end
of the treatment period. Mean body weight of males at week 13 was 91% of that of control. Body weights of
females were comparable to the control during the treatment period.

In the groups treated at 20000 ppm or less, body weights of males and females were comparable to the controk
duringthe treatmentperiod.

Table 6.3.2-2: HR-001: 13-week Subchronic Oral Toxicity Study in Mice _ 1995): Group mean
body weights (selected weeks) and standard deviations

Dietary Body weight[g] atweek
concentration
[opm] 0 2 6 8 12 13

Males

0 30.1+1.6 35.0+2.2 39.1+2.9 405+2.9 43.0+2.8 43.2+3.1

5000 30.1+1.6 134623 | 139.5+£2.7 | 141.1+£3.0 | 144.1+£33 | 144.2+33

10000 30.1+15 1352+2.1 | 139.5+29 | 141.1+34 | 143.8+3.8 | 144.4+3.8

50000 1300+1.6 | |32.6*+20| |37.3+18 | |37.9+2.2 | |39.1*+34 | |39.5%+33
Females

0 23.9+0.9 26.6+1.6 30.7+2.7 32.1+2.2 35.2+2.7 348+2.2

5000 239+10 [1269+1.7 [ 131.0+20 [ 321+24 | |347+33 | |345+3.6

10000 239+1.0 [ 127.1+1.7 | 131.5+39 | 133.8+44 | 136.7+5.6 | 137.0+5.8

50000 239+10 | 126.1+1.6 | |300+1.9 [ |313+22 [ [33.0+2.1 [ |33.4+22

* Significantly different from control group (p < 0.05)

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE

In males of the 50000 ppm group, a significant depression of food consumption was recorded at week 1 (28%
decreased compared with the control group). Average food consumption of males during the treatment period was
94 % of the control value. Food consumption of females was comparable to the control. In the groups treated at
10000and 5000 ppm, food consumption of males and females was comparable to that of the controls.

The average daily test substance intake duringthe treatment are shown in the following table:

Table 6.3.2-3: HR-001: 13-week SubchronicOral Toxicity Study in Mice || I 1095): Averagetest
substance intake

Dose level Average testsubstance intake
[ppm] [mg/kg bw/day]
Males Females
5000 600.2 765.0
10000 1221 1486
50000 6295 7435

In the 50000 ppm group, food efficiency of males and females was lower thanthat of the control animak at almost
all measuring points during the treatment. Average food efficiency of males and females remained at 79% and
88% of the respective control value.

In the groups treated at 10000and 5000 ppm, food efficiency in the treated groups of both sexes was comparable
to that in the controls though some significant fluctuations were recorded sporadically.
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Table 6.3.2-4: HR-001: 13-week Subchronic Oral Toxicity Study in Mice (_ 1995): Average food
efficiency duringthe treatment period [body weight gain/food consumption x 100]

Dose level Average food efficiency [%0]
[ppm] Males Females
0 2.9 2.6
5000 13.3 12.5
10000 13.2 13.1
50000 12.3 12.3

E. OPHTHALMOSCOPICEXAMINATION
There were no ophthalmological abnormalities in the animals of both sexes in the highest dose group and the
controlgroup.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology
The significant changes (mean + SD) observed after 13 weeks in the treated groupsare summarised in the table
below:

Table 6.3.2-5: HR-001: 13-week Subchronic Oral Toxicity Study in Mice (- 1995):
Selected haematological findings

Dose group [ppm]
Parameter Sex 0 5000 10000 50000
Haematocrit (Ht) [%] female [43.6+14 42.8+24 [142.5+22 |]40.0%%£2.2
Haemaoglobin concentration (Hb) [g/dL] | female | 14.1+0.4 139+0.7 []13.8£0.9 [[13.0%%£0.6
Erythrocyte count (RBC) [10°/mm?] female |8.71+£0.38 | |8.69+0.57( |8.57+0.42( |8.05**£052

** Significantly different from the control (p<0.01, estimated by Dunnett’s multiple comparison test)

In the high dose group, females showed significantdecreases in haematocrit (Ht), haemoglobin concentration (Hb)
and erythrocyte count (RBC), while males showed no significant differences from the control in any parameters.
There were no significant differences in any parameters between thetreated groups of 10000 ppm or less and the
control of either sex.

Blood clinical chemistry
The significantchanges (mean £ SD) observed in the treated groups are summarised in the following table:

Table 6.3.2-6: HR-001: 13-week Subchronic Oral Toxicity Study in Mice I 1995): Selected
blood clinical chemistry findings

Dose group [ppm]
Parameter Sex
0 5000 10000 50000
Alkaline phosphatase (ALP) [ Male 378 376 14749 168*%*+£16
[U/L] (+84%)
Female 60+ 15 169£19 161+11 190%*+29
(+509%0)
Glutamic pyrvic [ Female 267 122+7 124+7 118**+3
transaminase (GPT) [U/L]
Creatine phosphokinase | Female 49+14 M77%*%£239 [184+102 1462%* +894
(CPK) [U/L] (~9.4 times
higher)
Blood urea nitrogen (BUN) | Female 23.4+3.3 |123.8+£3.2 127.9**+3.6 |1254+3.6
[mg/dL]
Inorganic phosphorus (P) | Female 54+£0.7 |]53+0.7 15.8+0.8 16.9**+0.9
[mg/dL] (+28%)

** Significantly different from control group (p<0.01)
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In the 50000 ppm group, males and females showed a small but statistically significantincrease in alkaline
phosphatase (ALP). In females, creatine phosphokinase (CPK) and inorganic phosphorus (P) were significantly
increased, while a significant decrease in glutamic pyrvic transaminase (GPT) was noted.

In the 10000 ppm group, females exhibited a small but statistically significant increase in blood urea nitrogen
(BUN). There were no significantchanges in any parameters in males.

In the 5000 ppm group, females showed a significant increase in CPK, while there were no significant changes in
any parameters in males.

G. URINALYSIS
Inall treated groups, males showed a significant decrease in urinary pH. There were no abnormalities in females
of any treated groups.

Table 6.3.2-7: HR-001: 13-week Subchronic Oral Toxicity Study in Mice _ 1995): Intergroup
comparison of urinary pH (number of animals at pH value)

Dose Group [ppm]
Males Females
pH 0 5000 | 10000 50000 0 5000 10000 | 50000
5.0 - - - 3 - - - -
6.0 - 2 4 8 7 5 5 12
6.5 1 5 3 1** 2 4 5 -
7.0 3 3 3 - 2 2 2 -
75 2 2%* 2%* - - 1 - -
8.0 6 - - - 1 - - -

** Significantly different from the control group (p<0.01)

H.  NECROPSY

Organweights

In the 50000 ppm group, males and females showed significantincreases in both absoluteand relative weights of
the caecum. The absolute weights of the caecum of males and females were 238 % and 187 % of that of the
respective control. For relative weight, the ratio of the value to therespective controlwas 263 % or 195 % in males
or females.

Inthe 10000 ppm group, absolute and relative weights of the caecum showed increasing tendencies in males and
females. The absolute weight of the caecum of males and females were 115% and 122% of that of the respective
control. Forrelative weight, the ratio of the valueto the respective controlwas 111% or 117% in males or females.

Inthe 5000 ppm, there were no significant changes in any organ weights of malesand females.

Table 6.3.2-8: HR-001: 13-week Subchronic Oral Toxicity Study in Mice _ 1995):
Intergroup comparison of caecum weight — absolute and relative to body weight

Dose group [ppm]
Organ Males Females
0 5000 10000 | 50000 0 5000 10000 50000
Caecum | Absolute | 624+ | |609 + | 1718 = | 11484* | 497 | |474 £ | 1604 = | 1928** %
[mq] 86 116 177 *+359 | 96 115 123 163
(+138 (+87%)
%)
Relative | 1.45 | |1.38 & | 1161+ | 13.82*% | 143 | |[1.37 | 11.67 £ | 12.79** +
[%0] + 0.26 0.33 * +[0.26 0.30 0.42 0.53
0.19 1.15 (+95%)
(+163
%)
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Table 6.3.2-8: HR-001: 13-week Subchronic Oral Toxicity Study in Mice || 1995)
Intergroup comparison of caecum weight — absolute and relative to body weight

Dose group [ppm]
Organ Males Females
0 | 5000 | 10000 [ 50000 0 | 5000 | 10000 | 50000

** Statistically significant from controls (p<0.01)

Gross pathology
In the 50000 ppm group, males and females showed a significantincrease in incidence of distention of the caecum
(12/12 inmalesand 10/12 in females; 0/12in malesand females of the control group).

In the 10000 ppm group, distention of the caecum was observed in one female. There were no significant changes
in incidence of any macroscopic lesions in males.

Inthe 5000 ppm group, there were no treatment-related abnormalities in males and females.

Histopathology

Inthe 50000 ppm group, males showed significantincreases in incidence of cystitis of the urinary bladder (4/12;
0/12 of the control group). There were no significant changes in incidence in females. Although significant
increases in incidence of distention of the caecum were noted for males and females atnecropsy, histopathological
examinations failed to revealany abnormalities in the caecum.

Inthe 10000and 5000 ppm groups, there were no significantdifferences in incidence of histopathological lesions
from the controlin either sex.

1. CONCLUSIONS

In order to evaluate the sub-chronic toxicity of HR-001 in mice, the test substance was administered by
incorporatingit into a basaldiet to each dose groupof 12 malesand 12 females of SPFICR mice(Crj:CD-1) ata
dose level of 0,5000,100000r 50000 ppm fora period of 13 weeks.

50000 ppm group: Males showed a depressed body weight gain associated with lowered food consumption and
food efficiency throughout the treatment period. Decreased food efficiency was also observed in females. In
haematological examinations, females showed decreases in haematocrit (Ht), haemoglobin concentration (Hb) and
erythrocyte count (RBC). Blood chemical examinations revealed increases of alkaline phosphatase (ALP) in males
and females and inorganic phosphorous (P) in females. At necropsy, males and females revealed increased
incidences of distention of the caecum. Inorganweight analysis, males and females showed increases of absolute
and relative weights of the caecum. Histopathologically, males showed anincrease in incidence of cystitis of the
urinary bladder.

10000 ppm group: Distention of the caecum was observed in one female at necropsy. In organ weight analysis,
increasing tendencies were noted in absolute and relative weights of the caecum.

5000 ppm group: There were no treatment-related changes in either sex in any parameters.

Based on these results, the no observable effect level, minimal toxic leveland sure toxic level of HR -001 in ICR
(Crj:CD-1) mice under the conditions of the presentstudy were determinedas follow.

Males Females
No observable effectlevel 5000 ppm 5000 ppm
(600.2 mg/kg bw/day) (765.0 mg/kg bw/day)
Minimaltoxic level 10000ppm 10000ppm
(1221 mg/kg bw/day) (1486 mg/kg bw/day)
Sure toxic level 50000ppm 50000ppm
(6295 mg/kg bw/day) (7435 mg/kg bw/day)
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Assessmentand conclusion by applicant:

In thisstudy, glyphosate technical was administered to groups of male and female SPF1CR mice (Crj:CD-1)
atadoselevel of 0,5000,100000r50000 ppm (equivalent to 0,600.2, 1221 or 6295 mg/kg bw/day for males
and 0, 765.0, 1486 or 7435 mg/kg bw/day for females) for a period of 13 weeks according to OECD 408
(1981)and in compliancewith GLP (no certificate of the competentauthority was provided).

Under the experimental conditions of the study, the NOAEL is considered to be 10000 ppm (equivalent to
1221 and 1486 mg/kg bw/day for males and females, respectively).

Assessmentand conclusion by RMS:

The RMS considers this study as acceptable as the deviations from the current version are dueto the factthat
the study wasaligned to anolder versionof OECD TG 408. It should be noted thatthe study director was in
fact me— a5 in a 90-day rat study from the same laboratory. | | rerformed the
histopathological examinations and was apparently the report writer.

The main conclusions drawn are supported by the RMS, which is also in agreement with the conclusions of
the previous assessment of glyphosate (see below). The NOAEL of 10000 ppm (equivalent to 1221 mgkg
bw/dayformalesand 1486 mg/kg bw/day forfemales) is supported and accordingto the RMS thisis based
on reduced food consumption in the first week in males, increased alkaline phosphatase in both sexes,
increased blood phosphorus in females, increased creatinine phosphokinase in females, distension of the
caecum and increased absolute and relative caecum weightin both sexes, and anincreased incidence of cystitis
in the urinary bladder in males observed at the LOAEL of 50000 ppm (equivalent to 6295 mg/kg bw/day for
males and 7435 mg/kg bw/day for females). The decreased body weight in males at the top dose was not
considered adverse as the decrease was less than 10% compared with controls. In addition, a shift towards
lower urinary pH was observed in all dose groups (significant in males, not significant in females), however,
thiseffect was not considered adverse as this isdue to acidic properties of thetest substance and is therefore
not considered a toxic effect. The slight effect on caecum distension and caecum weight observed at the mid
dose is not considered adverse as these were not accompanied by histopathological changes.

Inthe previous assessment in the RAR (2015), the followingwas concluded by the RMS DE:
“The study is considered acceptable. (It was noted thatthe studydirector was in fact asina
90-day rat studyfromthe same laboratory. M. Kuwahara performedthe histopathological examinations and
was apparently thereport writer.)

Because of the only minoreffects (slightly higher blood ureanitrogen, slight caecal distention) atthe mid dose
level of 10000 ppm (equal to 1221 mg/kg bw/day in males) that were not accompanied by any
histopathological findings, thisdose is considered the NOAEL. Targetorgansat the very high dose ofca 6300
mg/kg bw/d (50000 ppm) were the caecumandthe bladder. Clinical chemistry findings also suggest a weak
effect on the liver. This dose level was clearly toxic as additionally proven by effects on body weight gain,
food consumption and efficiency and on red blood cell parameters. Thus, the outcome of this study isin line
orat leastnot incontradictionto theprevious study by I (1991, TOX9552363) on CD micein which
no effects were observed up to the topdose level of 4500 mg/k g bw/day. The lower urinary pHin malesin all
dose groupsisdue toacidic properties ofthe testsub stance and cannot be considered a toxiceffect.

In contrast to the publication by Chan and Mahler (1992, TOX9551954, reported below), no histological
changes ofthesalivary glands were observed inthis study asthey had occurredin another strain from dietary
concentrations of 6250 ppm (1065 mg/kg bw/day) onwards. Beside possible strain differences, another
explanation might be that | (1995 ASB2012-11453) examined the sublingual and submaxillary
glands histologicallybutnot the parotids. In thestudy by I (1991, TOX9552363), histopathological

examination of salivary glands was confined to the submaxillary.”

Remark RMS:

The GRG is requested to submit the NTP study in rats and mice performed by Chan and Mahler (1992,
TOX9551954) together with an OECD summaryand an evaluation of the results (including the mechanistic
study onthe salivary gland).

B.6.3.2.13. Oral 13-week toxicity study in mice —study 2
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Data point: | CA5.3.2/018
Reportauthor e
Reportyear 1991
Reporttitle Glyphosate: 13week dietary toxicity studyin mice
ReportNo 7024
Document No Not reported

Guidelines followed in study

FIFRA82-1; OECD 408 (1981)

Deviations from current test
guideline (OECD408,2018)

Ophthalmoscopy and detailed clinical observations were not performed
priorto dosing. Sensory reactivity tostimuliwas not performed towards
the end of exposure period. Reticulocyte count, platelet countand a
measure of blood clotting time/potential was notmeasured during the
haematological examinations. Clinical biochemistry determinationdid not
include the following parameters: HDL, LDL and urea. Serum total T4, T3
and TSH were notmeasuredat study termination.

At necropsy, theoestrus cycle of all females was notdetermined. Organ
weight of the thyroid gland was not determined; histopathology was
performedwithout bone/bone marrow, cervix, coagulating glands, spinal
cord and vagina. In addition, individual data for weekly body weights, food
consumption, water consumptionare not reported.

Deviations fromthe current version of OECD 408 (2018) are mainly due to
the factthatthe study was alignedto anolderversion ofthe OECD test
guideline 408. Further, it should be noted that the highest dose tested
(~4500 mg/kg bw/day) is farabove the limit dose of 1000 mg/kg bw/day
accordingto OECD 408.

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability:

Conclusion GRG: Valid, category 2a.

Conclusion AGG: The study is considered acceptable but with restrictions
(reliable with restrictions) as only a limited number of samples could be
analysed forclinical chemistry due to low sample volumes.

Executive Summary

This study was designed to give toxicity information over 13 weeks on glyphosate administered to mice via the
diet at concentrations calculatedtoachievedoselevels of 0,200, 1000 or 4500 mg/kg bw/day. Thegroup size was

10 animals persex and dose group.

The animals were examined for mortality, clinical signs, body weight, food and water consumption,
ophthalmoscopy, haematology, clinical chemistry, gross pathology, organweightsand histopathology.

In conclusion, dosing CD-1 mice via the diet for 13 weeks with up to and including 4500 mg glyphosate /kg
bw/day produced nofindings which could be directly attributed to administration of thetest material.

A: Materials

1. Testmaterial:

Identification:

I. MATERIALS AND METHODS

Glyphosate
Not reported

Description:  White powder
Lot/Batch#: 161-JRJ-131-2and 003-89-A
Purity:  99.5% (batch 161-JRJ-131-2) and 98.0% (batch003-89-A)

Stability of test compound:

Not reported
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2. Vehicle and/
or positive control: Diet/ none

3. Testanimals:

Species:  Mouse
Strain:  cp-1

Age:  Ca.4weeks

Sex:  Maleandfemale
Weightatdosing: & ca.21g; @ ca.18 gupon arrival.
& 28.4¢9; @ 21.8 gatthe beginningofdosing
Acclimationperiod: 13 days

Diet/Food:  SDS Expanded (Fine Ground) Maintenance Diet No. 1

Water:  Tap water, ad libitum
Housing: One male or one female per cage in suspended polypropylene cages
(48.0 x 15.0 x 12.0 cm) with wire grid tops. Sterilised white wood
shavings were usedas bedding.
Environmental conditions: Temperature: 20%2°C
Humidity: 55+10%
Air changes:  ca.15/hour
12 hours light/dark cycle

B:  Study designand methods

In life dates: 1989-03-06to 1989-06-06

Animal assignmentand treatment:

The test material was offered on a continuous basis in the basal diet to groups of 10 CD-1 mice per sex for a
minimum of 90 days. Male and female dietary concentrations were adjusted on a weekly basis to achievean intake
of 0,200,10000r4500mg/kg bw/day.

Table 6.3.2-1: Glyphosate — 13 week dietary toxicity study inmice | Nl 1991): Study design

Testsubstance intake

Testgroup [ma/kg bw/day] Males Females
Control 0 10 10
Low 200 10 10
Mid 1000 10 10
High 4500 10 10

Analysis of the testdiet

Fresh diets were prepared onceeachweek in SDS Expanded (Fine Ground) Maintenance Diet No. 1. The method
of preparation was by direct admixture of test material to untreated diet and blending for 20 min in a Winkworth
change drum mixer. Each mixed batchwas stored in a closed container at ambient temperature.

A 100 g sample of diet from each group/sex was retained immediately after each diet preparation. In addition,
usually 3x 100 gsampleswere also taken for routine homogeneity and accuracy assessment from diets prepared
forWeeks 1,6 and 13. In addition, data proving homogeneity and 21 -day stability of glyphosate were generated
priorto the commencement of the study.

Mortality
Viability was checked once eachmorningand onceas late as practicable each day.

Clinical observations
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All animals were examined for reaction to treatment during the day. The onset, intensity and duration of these
signs were recorded.

All animals received a detailed clinical examination once eachweek.

Body weight
The weight of each animalwas recorded once during the week before the start of treatment and once each week
thereafter.

Food consumption and water consumption
The quantity of food consumed by each cage of animals was recorded once each week, commencing one week
before thestart of treatment and once each week thereafter.

Water consumptionwas monitored by visual inspection throughout the treatment period.

Ophthalmoscopy examination

The eyes of all animals in the Control and High dose groups were examined using an indirect ophthalmoscope
after the application of a mydriatic agent (1 % Mydriacyl). Anterior, lenticular and fundic areas were evaluated.
This ophthalmoscopic examination was undertaken during Week 12 of treatment.

Haematology and clinical chemistry

Samples were taken from all rats from each group during Week 13 of dosing.

Blood samples for haematology were collected fromthe orbital sinus under light ether anaesthesia and for clinical
chemistryvia thedorsalaortaatnecropsy.

Haematology:
The following parameters were determined: Haematocrit, haemoglobin, total red blood cell count, total white

blood cell count, differential white blood cell count, calculations of absolute indices and Hepato Quick (clotting
time) on a sample obtained by tailsnip withoutanaesthesia.

Clinicalchemistry

The following parameters were determined: Alkaline phosphatase (AP), aspartate aminotransferase (AST),
Alanine aminotransferase (ALT), creatinine (Crea), blood urea nitrogen (BUN), total protein (TP), albumin (Alb),
glucose (Glu), total cholesterol (Chol), total bilirubin (T.Bi), sodium (Na), potassium (K), ¢ hloride (Cl), calcium
(Ca), phosphate (P), plasma cholinesterase (ChE), RBC cholinesterase.

Sacrifice and pathology

All animals were Killed and necropsied. Method of killing was by carbon dioxide asphyxiation followed by
exsanguination. The gross dissection and necropsy were performed under the supervision of a pathologist. The
premature decedents were also necropsied.

Organ weights
The following organs were weighed: Adrenals, brain, heart, Kidneys, liver (with gall bladder), lungs, ovaries,

pituitary, prostate, spleen, testes (with epididymides), thymus and uterus.

Histopathology

The followingtissues were processed and examined histopathologically from all Controland High dose animalk
forthe parameters listed below. Only oneeye per animal was processed and examined. Inadditionall other animalk
received histopathological examination of liver, kidneys and lungs. The premature decedents also underwent a full
histopathological examination. The following parameters were determined: Adrenals, aortic arch, any abnomal
tissues, urinary bladder, brain, eyes, heart, intestine (duodenum, jejunum, ileum, caecum, colon), kidneys, liver
(with gall bladder), lungs (perfused), mammary gland, mesenteric lymph node, muscle (thigh), nasal caviy,
oesophagus, ovaries, pancreas, pituitary, prostate, sciatic nerve, seminal vesicles, skin, spleen, stomach (glandular
and non-glandular), submaxillary salivary gland, submandibular lymph node, testes (with epididymides), thymus,
thyroid (with parathyroid), tongue, trachea and uterus. In addition, for the following tissues samples were taken
and stored: bone (sternumandrib), rectum and nasal cavity.

Statistics
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Haematology, clinical chemistry, organweight and body weight data were statistically analysed for homogeneity
of variance usingthe F-max test. If the 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 the variances were
heterogeneous, log or square root transformations were used in anattemptto stabilise the variances. If the variances
remained heterogeneous, then a non-parametric test such asa Kruskal-Wallis ANOVA was used. Organ weights
were also analysed conditional on body weight (i.e. analysis of covariance). Histopathology data were analysed
using Fisher's ExactProbability test.

1. RESULTS AND DISCUSSION
A.  ACHIEVED DOSAGESAND ANALYSISOF THE FORMULATEDDIETS

The group meanachieved dosages were in close agreementwith the nominal values (93-95% of targetdose). The
majority of diets prepared for Weeks 1, 6 and 13 were seen to be within acceptable limits (= 10 %) foraccuracy
of concentration andhomogeneity. In Week 1, the concentration for Group 2 (male) was -10.7 % as compared to
nominal concentration and the coefficient of variation was 11.6 %. A repeat analysis for this group from diets
prepared for Week 2 showed an acceptable level of concentration (+1.2 %) and coefficient of variation (1.7 %).
At Week 13 the concentration for Group 3 (male and female) were -14.8 % and -14.2 % respectively and the
coefficients of variationwere 9.8 % and 7.1 % respectively. Archive samples for these groups from diets prepared
for Week 11 were analysed and showed an acceptable level of concentration (+3.0 % for female and -2.6 % for
male) and coefficientof variation (3.8 % for female and 4.8 % for male).

B. MORTALITY

There were 6 unscheduled deaths; one Control dose male (Killed in extremis because it was unable to eat), 2 control
dose females (one whichdiedatbleedandthe other which was killed in extremis due toits general condition), one
Low dose male (which died during haematology sampling) and 2 High dose females (one of which was found
dead and the other which was killed in extremis due to its general condition). None of these deaths could be
attributed to administration of glyphosate.

C. CLINICAL OBSERVATIONS
There were no clinicalsigns in the controland treated groups thatwere consideredto be due to administration of
glyphosate.

D. BODYWEIGHT
There were no notable intergroup differences in either sex.

E. FOODCONSUMPTIONAND WATER CONSUMPTION
There were no notable intergroup differences in total food orwater consumed in either sex at any time.

F. OPHTHALMOSCOPICEXAMINATION
There were no notable findings in either sex.

G. HAEMATOLOGY ANDCLINICAL CHEMISTRY
Haematology
No notable intergroup differences were found in either sex. The statistically significant increase in Hepato Quick

sampling time (P <0.01), seen in the Low dose group was considered chance due to the lack of an effect in the
othergroupsreceiving glyphosate.
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Table 6.3.2-2: Glyphosate — 13 week dietary toxicity study in mice _ 1991): Selected
haematology findings

Dose group [mg/kg bw/day]
Parameter Males Females
0 200 1000 4500 0 200 1000 4500
Hepato Quick (clotting | 18 £ 2 18+1 18+1 18+1 166 +(179 +|173 +|171 +
time) 1.1 1.0** 0.7 0.4
[s]

** Statistically significant from controls (p <0.01)

Blood clinical chemistry
In males and females, there were no statistically significantintergroup differences.

Alkaline phosphatase and plasma cholinesterase were slightly increased with no true dose response relationship
and potassium was decreased in malesin all dose groups. It was noted that glucose tended to increase with
increasing dose level of glyphosate in males.

Glucose and alkaline phosphatase were slightly increased in females in all groups, however a dose response
relationship wasabsent.

Limited sample volume precluded analysis of total protein, alboumin and cholesterol. The number of samples
available for analysis of some other parameters was also affected by the small volume of plasma o btained from
many animals (sodium, potassium, chloride was measured in limited number of males and females).

Table 6.3.2-1: Glyphosate — 13 week dietary toxicity study in mice _ 1991): Selected
clinical chemistry findings

Dose group [mg/kg bw/day]
Parameter Males Females
0 200 1000 4500 0 200 1000 4500

Alkaline phosphatase [88+25 [111+29 [143+79 [139+30 [135+39 [173+36 [159+46 [178+41
(AP) TIU/L]
Plasma cholinesterase | 5843 +|6821 +|6919 +|6789 +|11125 +|9900 +|10599 +|10232 +
(ChE)[1U/L] 548 847 1208 849 1195 630 1302 1860
RBC  cholinesterase | 1413 +{1213 +[{1177 +£{1052 +[1211 +|1229 +[1288 +[2033 +
(RChE)[1U/L] 936 369 504 481 426 276 684 971
Glucose [mmol/L] 147 +|1554 +|16.12 +|18.17 +|1457 +|16.63 +|15.01 +|16.63 %

5.72 4.05 3.37 5.86 5.20 6.02 4.79 454
Potassium [mmol/L] 132 +£(131 +£|128 +|126 (124 +(13.0 =+(117 +£|111 +

1.7 1.0 1.8 2.1 3.6 2.0 2.8 2.1

G. NECROPSY

Organweights
There were no notable intergroup differences in either sex.

The increase in testes weight in the male Low and Intermediate dose groups (P < 0.01), seen in absolute values
and after finaladjustmentfor body weight was consideredto be chance, due to thelack of effect in the High dose
group. The increases in thymus and prostate weight seen in the male Intermediate dose group only were ako
consideredto be chance.

The increase in absolute pituitary weight in the female High dose group (P < 0.05) was considered to be chance,
dueto the lack of dose response relationship andthe variability seenthe other dose groups.
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Table 6.3.2-4: Glyphosate — 13 week dietary toxicity study in mice |||l 1992): Selected
organ weights

Dose group [mg/kg bw/day]
Parameter Males Females
0 200 1000 4500 0 200 1000 4500
Pituitary | Absolute |0.00111 |0.00100 [0.00120 {0.00100 {0.0013 +|0.0017 +|0.0011 +|0.0019 +
organ * 0 * +0 0.0005 |0.0008 |0.0003 |0.0006*
weight[g] [0.00033 0.00042
Prostate | Absolute |0.021 +{0.019 +(0.032 +(0.020 *|- - - -
organ 0.008 0.011 0.015 0.005
weight [g]
Testes Absolute (034 +|039 +|0.38 £|034 =£|- - - -
organ 0.05 0.02** 10.03** |0.03
weight [g]
Thymus | Absolute [0.017 +][0.021 +|0.024 +|0.017 +£|0.023 +|0.025 +[{0.024 +{0.030 *
organ 0.005 0.003 0.008 ** |0.005 0.005 0.008 0.007 0.011
weight [g]

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

Gross pathology
There were no findings which could be related to treatment with Glyphosate.

Histopathology
There wasa decrease in diffuse vacuolation observed in the liver in the control (males: 4/10; females: 1/10), Low
dose (males: 2/10) and Intermediate dose (females: 3/10) animals.

An increase in cortical tubular epithelial hypertrophy in kidney was seen in Intermediate dose females (5/10),
where only 1/10 controlsand 2/10 Low dose animals showed the findings, but no High dose females. There was
also a marginal increase seen in High dose males (4/10), where 2/10 controls, 0/10 Low dose and 2/10 I ntermediate
dose animals had the finding. The significance of this finding is doubtful in view of its presence in controk and
the lack of truedoseresponserelationship.

There were also a number of histopathological changes usually seen in rats of thisage andstrain at . many of
these being of inflammatory nature, and considered to be unrelated to treatment with Glyphosate.

Table 6.3.2-5: Glyphosate — 13 week dietary toxicity study in mice - 1991): Selected
histopathological findings (incidence)

Parameter

Dose group [mg/kg bw/day]

Males

Females

0 200

1000

4500

0

200

1000

4500

Liver

No abnormalities detected

Centrilobular vacuolation

Diffuse vacuolation

Kidneys

No abnormalities detected

Cortical

tubular
hypertrophy

epithelial

N | O BN N

O | BN O

N | WO BN

B IO | o1

= Ol = N W

N | O Ol W N

gl | W W~

O | O Ol w

111. CONCLUSIONS

This study was designed to give toxicity information over 13 weeks on glyphosate administered to mice via the
diet at concentrations calculated to achieve dose levels of 0,200, 1000 or 4500 mg/kg bw/day.
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The animals were examined for mortality, clinical signs, body weight, food and water consumption,
ophthalmoscopy, haematology, clinical chemistry, gross pathology, organweights and histopathology.

In conclusion, dosing CD-1 mice via the diet for 13 weeks with up to and including 4500 mg glyphosate /kg
bw/day produced no findings which could bedirectly attributed to administration of the testmaterial. The highest
dose of 4500 mg/kg bw/day was considered the NOEL in this study by the study authors.

Assessmentand conclusion by applicant:

In thisstudy, groupsof male and female CD-1 mice were administered glyphosate in the diet at dose levek of
0,200, 1000 or 4500 mg/kg bwi/day for 13 weeksaccordingto OECD 408 (1981) and in compliance with GLP
(no certificate of the competent authority was provided).

Dosing CD-1 mice via the dietfor 13 weeks with up toand including 4500 mg/kg bw/day glyphosate produced
no findings which could be directly attributed to administration of the testmaterial.

The highest dose of 4500 mg/kg bwi/day is considered the NOAEL in this study, although evaluation of clinical
chemistry parameters was of limited scientific value only.

Assessmentand conclusion by RMS:

The RMS considers this study as acceptable but with restrictions (reliable with restrictions) due to limited
number of animals included from some clinical chemistry parameters. The deviations compared with the
current OECD 408 (2018) are due to thefactthat the study was aligned toan older version of OECD TG 408.

The RMS agrees with thederived NOAEL of 4500 mg/kg bw/day (highestdosetested), although it should be
noted that evaluation of clinical chemistry parameters was of limited scientific value only . This conclusion is
in agreement with the original evaluation of the study in the DAR and RAR (2015).

In this study no histopathological changes were noted in the salivary gland, however, only the submaxillary
gland was investigated and notthe sublingual or parotid gland.

B.6.3.2.14. Oral 13-week toxicity study in mice —study 3

Data point | CAb5.3.2/019

Reportauthor I

Reportyear 1979

Reporttitle AThree Month Feeding Study of Glyphosate (Roundup® Technical) in Mice
ReportNo 77-2111

DocumentNo Not reported

Guidelines followed in study No guideline followed, similarto OECD 408 (1981)

Deviations from current test|No sensory reactivity was investigated; no ophthalmoscopy wasperformed;
guideline (OECD408,2018) no haematology or clinical chemistry was performed; organ weights of the
adrenals, epididymides, prostate and seminal vesicles and coagulating
glands, pituitary gland, thyroid, thymus and uterus were not determined;
histopathology was performed withoutaorta, coagulating glands, mammary
glands, seminal vesicles, skin, trachea and vagina.

Previous evaluation Not accepted in RAR (2015)

GLP/Officially recognised | No (pre-GLP).
testing facilities

Acceptability/Reliability Conclusion GRG: Supportive, category 3b

Conclusion AGG: The studywas performed accordingto a testing regime
similar to OECD 408 (1981). Although the main deficiency was that
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haematological and clinical chemistry parameters were not included, overall
the study was well performed. Therefore, this study is considered as
acceptable but with restrictions (reliable with restrictions).

Executive Summary

A total of 120 CD-1 mice were randomly distributed into four groups of 15 animals per sex and group. The test
material, glyphosate (Roundup® Technical), was administered to the animals in Groups I (low), I11 (mid) and IV
(high) at dose levels 0f 5000, 10000 or 50000 ppm (equivalentto 944.1, 1867.2 or 9707.0 mg/kg bw/day for males
and 1527.7,2734.7 or 14858.2 mg/kg bw/day for females) via dietary admixture for three months. Controlanimals
(Group I)received untreated diet.

Animals were observed for mortality, clinical signs, body weight changes, food consumption, organ weight
changes andgross pathology and histopathological evaluation of selected tissues wasperformed on 10 animalks per
sex and group fromthe controland high-dosegroup.

Body weight gainof the high-dose males and females was lower than that of the control animals a fter 13 weeks of
test substance administration. In addition, body weight was decreased at several time points in high-dose males
and females. These effectsonbody weightare considered treatment-related and adverse by the RMS as the changes
are >10% compared with the controls. Food consumption of the low-, mid-and high-dose males and females was
generally greater than that of control animals throughout the period of test substance administration. All other
parameters evaluated (mortality, physical observations, organ weights, organ/body weight ratios and organ/brain
weight ratios) were consideredto be either comparable betweentreated and control animals or of no toxicological
significance.

The results of gross post mortem examinations as well as the histopathologic evaluations of selected tissues did
not reveal any evidence of effects related to the administration of glyphosate (Roundup® Technical).

The RMS proposesa NOAEL of 10000 ppm (equivalentto 1867.2 and 2734.7 mg/kg bw/day in males and females,
respectively). However, it should be noted that no haematological and clinical chemistry parameters were included
in this study andtherefore this NOAEL is of limited value.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate (Roundup® Technical)
Description:  Fine white powder
Lot/Batch#: XHJ-64
Purity: 98.7%
Stability of test compound:  Not reported

2. Vehicle and/
or positive control: Diet /none

3. Testanimals:
Species:  Mouse
Strain:  CD-1,COBS (ICR derived)
Age:  41days
Sex:  Maleandfemale
Weightatdosing: 3 28¢(23-33¢); 2 229(19-250)
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Acclimationperiod: 13 days
Diet/Food: Standard laboratory diet (Purina Laboratory Chow, No. 5001®) ad
libitum; freshfood presented weekly.
Water:  Automated water system (Elizabethtown Water Company), ad libitum

Housing:  |ndividually in elevated stainless steel wire mesh cages.
Environmental conditions: Temperature: 20.6-28.3°C
Humidity: Not reported
Air changes:  Notreported
12 hourdark/light cycle

B:  Studydesignand methods
In life dates: 1979-05-21t0 1979-08-21

Animal assignmentand treatment:

The test material was offered on a continuous basis in the basal diet to groups of 15 CD-1 mice persex for 92 —
93 days. Dietary concentrations were 0, 5000, 10000 or 50000 ppm (equivalentto0,944.1,1867.2 or 9707.0 mgkg
bw/dayformalesand0,1527.7,2734.7 or 14858.2 mg/kg bw/day for females).

Table 6.3.2-1: AThree Month Feeding Study of Glyphosate (Roundup® Technical) in Mice _

I 1 °79): Study design

Dietary .
Testgroup concentration C[(r)nrgs)lg;g\?v;ggﬁe Males Females
[ppm]
Control 0 4:0;2:0 15 15
Low 5000 3:944.1; Q:1527.7 15 15
Mid 10000 3:1867.2; Q:2734.7 15 15
High 50000 4:9707.0; Q:14858.2 15 15

Analysis of the testdiet

Prior to initiation of the study, full sized batches of diets were preparedatdietary levels of 5000, 10000 and 50000
ppm. Duplicate samples of approximately 50 g each were taken from the right and left of the top, middle and
bottom ofthe mixer (12 samples/batch) and sentfrozen tothe sponsor (1979-04-30) for analysis of homogeneity.
In addition, approximate 25 gduplicate samples were taken from the feed bucketsandstoredfrozenonDays 0, 1,
2,5, 7 and 14.0n Day 14, these samples were sent frozen to the sponsor for analytical confirmation of stability
(1979-05-14). Additional samples were taken throughout the study, frozen and half of them sent to sponsor for
analysis.

Mortality
Viability was checked twice daily.

Clinical observations

All animals were examined for gross signs of toxicological or pharmacological effects twice daily.
Additionally, all animals received a detailed physical examination for signs of local or systemic toxicity and
pharmacologic effects once each week.

Body weight
The weight of each animal was recorded twice prior to treatment, weekly during treatment and terminally (after
fasting).

Food consumption and compound intake

The quantity of food consumed by each animal was recorded once prior to treatmentand weekly during treatment.
The test substance intake was calculated from food consumption data. Please refer to the table above for
informationon the compound intake.

Sacrifice and pathology
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All animals dying spontaneously, killed in a moribund conditionand all survivors killed by exsanguination from
the abdominalaorta under ether anaesthesia were subjected to necropsy.
A complete gross post-mortem examination was performedon allanimals.

Organ weights
The following organs were weighed: Brain, heart, kidneys, liver, ovaries, spleenandtestes.

Organ/body weight and organ/brain weight ratios were calculated.

Histopathology

Histopathological examinationsof the following organs and tissues were made on sections from 10 control and 10
high dose animals stained with haematoxylin and eosin: Adrenals, bone and bone marrow, blood smear, brain,
epididymides, eyes, gall bladder, gross lesions, heart, intestine (duodenum, jejunum, ileum, caecum, co lon),
kidneys, liver, lungs, lymph node, muscle, oesophagus, ovaries, pancreas, pituitary, prostate, salivary gland
(mandibular), sciatic nerve, spinal cord, spleen, stomach, testes, thymus, thyroid/parathyroid, urinary bladder,
uterus (with cervix), gross lesions, tissue masses or suspect tumours and regional lymph nodes.

Statistics

Body weight, food consumption, organweights, organ/body weight and organ/brain weight ratios were analysed.
Mean values ofall dose groups were compared to controlateachtime interval.

Statistical evaluation of equality of meanswas made by the appropriate one way analysis of variance technique,
followed by a multiple comparison procedureif needed. First Bartlett's test was performedto determine if groups
had equal variance. If the variances were equal, parametric procedures were used; if not, nonparametric procedures
were used. The parametric procedures were the standard one way ANOVA using the F distribution to assess
significance. Ifsignificant differences amongthe means was indicated, Dunnett's testwas used to determine which
means were significantly different from the control. If a nonparametric procedure for testing equality of means
was needed, the Kruskal-Wallis test was used, and if differences were indicated, a Summed Rank Test (Dunn) was
used to determine which treatments differed from control. A statistical test for trend in the dose levels was ako
performed. Inthe parametric case (i.e. equal variance) standard regression techniqueswith a test for trend and lack
of fit were used. In the nonparametric case Jonckheere's test for monotonic trend was used. The test for equal
variance (Bartlett's) was conducted at the 1%, two-sided risk level. All other statistical tests were conducted at the
5% and 1%, two-sided risk levels.

1. RESULTS AND DISCUSSION

A.  ACHIEVEDDOSAGESAND ANALYSISOF THE FORMULATEDDIETS

The analytical results showthat glyphosate is stable in the feed mixture forthe one-week period required (7 days
after mixing, mean concentration 99.9% of target), that the mixing equipment and procedures used produce
acceptably uniform feed mixtures (mean concentration 97.2% of target) and that proper glyphosate concentrations
were maintained in the prepared feed diets throughout the term of the study (mean concentration 100-100.4% of
target).

B. MORTALITY
One controlmale and one mid-dose female died spontaneously duringthe course of the study. All otheranimak
survived the duration of thestudy.

C. CLINICAL OBSERVATIONS

Daily and weekly physical observations of the males and females in all treatment groups were of the type
commonly seen in the laboratory mouse and were considered comparable to those of the control animals. No
pharmacological or toxicological signs or symptoms were observed which were considered related to the
administration of thetest substance.

D. BODYWEIGHT

Meanbodyweight values of the low-, mid-and high-dose males and females were generally slightly or statistically
significantly lower than control values at the second pre-test interval and throughout the course of the study.
However, bodyweight gains of the low- and mid-dose males and females were considered comparable to those of
controlanimals. The body weight gain of the high-dose males (+8.13 g) and females (+7.2 g) was lower than that
of the controlanimals (+10.67 gmalesand +8.74 g females) after 13 weeks of testsubstance administration.
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Table 6.3.2-2: A Three Month Feeding Study of Glyphosate (Roundup® Technical) in Mice

(_, 1979): Summary of body weight data [g]

Dose group [ppm]
Males Females
Week 0 5000 10000 | 50000 0 5000 10000 50000
-1 26.47 £||2587+£|26.13+£|25.73+(20.73 £||20.67 £| 2047 +|12080 =+
0.70 0.63 0.60 0.65 0.42 0.30 0.31 0.37
0 2933 £[ 2767+ 27.27% |127.47% [23.13 £[|22.20£[[21.93+[ 2200 +
0.47 0.49 +058 |+054 ]0.35 0.43 0.33 0.40
1 31.60 +||3133+(]30.27+|/2880%*|25.73 +||24.93 | |24.60 £| |2393* +
0.55 0.61 0.61 +048 |0.37 0.38 0.38 0.43
2 33.27 +||3147+|131.33* | |30.67* |26.40 +||2387**||25.13 £]| |24.00%*
0.52 0.58 +061 |[+049 (042 +0.32 (043 +0.51
3 3347 £|13360+|[32.80+]129.67**|27.47 £]||25.13**| |25.87* | |25.60* £
0.62 0.69 0.60 +049 042 +051 |+041 |0.46
(-11%)
4 35.27 +[|3460=+[]34.80+]]31.67*%[28.00 | [|26.40=||27.27 | |2580* +
0.67 0.68 0.63 +052 |054 0.59 042 0.46
(-10%)
5 35.33 | |3387+|[34.40=+|32.47% |29.20 £||2693**| |28.13 £]| |27.00%*
0.64 0.65 0.65 +050 |0.54 +056 041 +0.48
6 34.87 £||3380+|/34.53+||31.80%*|28.53 +£|128.60+||28.13 £]| |25.40%*
0.66 0.67 0.59 +0.59 |0.55 0.62 0.40 +043
(-11%)
7 35.80 *[|3560+(3547+(]33.27* |28.87 +[]27.00+[]28.33+[]2793 +
0.68 0.56 0.62 +0.67 052 0.56 0.39 0.48
8 36.07 +|136.13+|136.20+|]33.53 £|30.20 *||2793%%[ 2953 +| |2833* =
1.13 0.64 0.56 0.62 0.56 +0.58 |0.38 0.40
9 35.93 +[ 3547 £[136.07+(133.53% [30.07 +[]28.87+[]29.67+][]2873 =
1.25 0.68 0.57 +0.60 |0.57 0.58 043 0.36
10 35.87 +[13620+[13733+(]35.07+(30.13 [ |28.53+[13020+] 2887 +
1.38 0.64 0.58 0.63 0.52 0.65 043 0.38
11 3750 £[|3667+[137.53+]|34.87* |30.00 £||27.20*% | |28.53 £]|2820 =+
0.82 0.66 0.60 +0.68 |0.68 +0.69 (043 0.48
12 3721 +[|3627+]]36.60+]]34.07* [30.40 *||27.80%*[130.93 +||2847*
0.81 0.64 0.61 +0.79 |0.65 +0.57 |0.56 0.46
13 40.00 £||3940+|137.93 £||35.60%*|31.87 £||31.00+|[30.64* | |29.20%*
0.89 0.57 0.68 +0.76 |0.62 0.62 +044 |+045
(-11%) (-8%0)
Body weight gain week 0 | 10.67 11.73 10.66 8.13 8.74 8.80 8.71 7.20
to13 (-24%) (-18%)

* Significantly different from control (Dunnett's test; p <0.05);
** Significantly different from control (Dunnett's test; p <0.01);
§ Significantly different from control (Dunn’s Rank Sum test; p < 0.05)

E. FOODCONSUMPTIONAND COMPOUND INTAKE
Food consumption of the low-, mid- and high-dose males and females was generally slightly or significantly
greaterthanthatof control animals throughoutthe period of test substance administration.
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Table 6.3.2-3: A Three Month Feeding Study of Glyphosate (Roundup® Technical) in Mice

_ 1979): Summary of food consumption data [g/kg bw/day]

Dose group [ppm]
Males Females
Week 0 5000 10000 50000 0 5000 10000 [ 50000

0 188.98 |[1220.81 [ 122458 £|1214.18 +£{280.73 [1357.58 [1314.42{1339.16 +
+9.10 |+15.65 [13.77 19.66 +28.16 | £26.50 |+31.31 |28.38

1 186.59 [1192.70 (120320 | 1240.60%* | 236.17 |1287.68* | 1245.93 | 1355.83**
+847 |+759 |8.74 +1643 |+£12.25|+12.69 |+16.75 [+6.99

2 185.66 |1222.49 |1247.86% (120733 +£[269.50 |140354%|1311.22 (136473 +
+487 |+£19.73 |£11.80 [17.97 +17.10 |£35.71 |+24.80 |34.23

3 154.75 [1217.73*[120649 £|1200.07 +£|261.13 [1352.47 [ 1348.84 132233 +
+14.57 |£20.71 |11.11 16.86 +23.33 |£32.42 |+33.78 | 35.80

4 171.69 [1182.35 [1239.02%*|1207.30* |260.40 |1279.24 |1275.37|126939 +
+6.79 |£589 [+11.00 |+1097 |+16.33 (+17.16 [+18.53 |22.77

5 168.81 [1209.64 (119734 £ 118635 +(256.47 [1314.80 [1260.91 | 1286.65 +
+8.76 |+15.63 |12.57 7.54 +20.22 |£29.42 |+26.79 |38.37

6 168.40 [1215.74 [1189.12 £|1205.03 +£|297.49 [1327.30 |[277.75|]27262 +
+829 |+16.94 [10.47 17.19 +26.48 | £20.84 |+25.63 |24.82

7 164.12 [1185.65 [ 117375 £|120451 £|248.79 |[248.75 [1252.13 125293 +
+546 |+8.17 [7.47 15.53 +1155|+9.40 |+13.61 |15.06

8 137.01 [118255%[ 117369 £ 117322 +(286.13 [1286.84 | |254.55| 28257 +
+10.32 |+£13.83 [8.37 10.92 +29.16 |£2542 |+24.12 |31.90

9 140.61 [1174.21 (117099 £| 116261 +|316.03 [1363.19 |[289.64 | 134602 +
+550 |+16.81 [12.12 10.70 +53.33 |£46.71 |+38.76 |46.25

10 150.61 [1174.77 [115569 £| 117550 +£|226.59 |[1265.17 |1252.99 | 123377 +
+8.15 |+£9.40 |6.42 13.52 +2529 |£26.31 |+£25.28 |27.80

11 136.76 [1175.35 [115451 =£|1183.55% [270.78 [1293.56 |[262.94 | 128822 +
+494 |+15.23 |5.88 +12.34 |+£26.43 [+35.37 [+22.68 |37.41

12 151.93 [1176.09 [117028 =| 118833 +|262.66 |1293.35 [1268.41|126707 +
+642 |+10.42 |8.13 15.03 +23.70 |£29.76 |+22.33 |26.18

13 126.14 |1155.19 [1156.225 | 1198.71% [253.21 [1269.36 | 1266.01 | 133323 +
+5.71 |+£13.93 |+£6.82 +15.47 |+£23.45 [+26.04 [+23.29 [32.54

* Significantly different from control (Dunnett's test; p <0.05);

** Significantly different from control (Dunnett's test; p <0.01);

§ Significantly different from control (Dunn’s Rank Sum test; p < 0.05);
88 Significantly different from control (Dunn’s Rank Sum test; p < 0.01)

CD-1 mice receiveddose levels of 0,5000, 10000 or 50000 ppm which when applied to the body weight and feed
consumption was equivalent to 0, 944.1, 1867.2 or 9707.0 mg/kg bw/day for malesand 0, 1527.7,2734.7 or
14858.2 mg/kg bw/day for females.

F. NECROPSY

Gross pathology
Macroscopic postmortem observations did not reveal any changes considered related to the administration of test
material.

Organweights

The mean organ/body weight ratios of the brain, heart, kidneys and liver of the high -dose males and the mean
relative liver weight of the mid-dose males, were significantly greater than those of the control values. These
differences were probably reflective of the slightly lower terminal body weights of the mid - and high-dose males,
respectively. All other mean organ weights and organ/body weight ratios were considered comparable between
the controlandtreated males and females.

There were no significant differences in mean absolute organ weights and organ/brain weight ratios between the
controlsand the low-, mid-and high-dose males and females.
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Table 6.3.2-4: A Three Month Feeding Study of Glyphosate (Roundup® Technical) in Mice

(N 1°79): Organweight data and organ/body weight ratios

0.069 0.069 0.066 +0.076 |0.083 0.077 0.116 0.098

Dose group [ppm]
Males Females
0 5000 10000 50000 0 5000 10000 50000
Body 139.6 £[1379 =£[]35.6%* = 126.5 +£[1268 £[[26.0 =+
weight[g] |*90%09 |06 0.7 0.8 264205 | g 0.4 0.3
Brain [g] 0459 +(]0449 +£|]0455 +|]|0458 +£]|0.455 (10467 +|10466 +(0.455 =+
0.004 0.007 0.007 0.009 0.007 0.007 0.007 0.006
Brain[%] [1.154 +£||1.139 +[11.206 =+|11.291%* |1.728 £|11.765 +|11.745 +(11.754 =+
0.024 0.027 0.030 + 0.037 0.037 0.033 0.029
0.027
Gonads[g] |0.3471 +|[710.3561 +|10.3653 £|[0.3219 [0.0161 +|10.0262 =[10.0185 +| |0.0150 +
0.0104 0.0346 0.0295 + 0.0015 0.0096 0.0016 0.0012
0.0083
Gonads[%]|0.8715 +|10.9008 £|10.9666 £| 10.9096 [0.0608 =+ |10.1008 +[10.0688 £|0.0574 +
0.0284 0.0885 0.0788 +0.0297 |0.0055 0.0386 0.0057 0.0043
Heart[g] [0.148 £[10.150 =[10.152 +[10.153 +[0.132 #[]0.128 £[10.142 =[]0.126 =+
0.003 0.006 0.005 0.006 0.004 0.004 0.008 0.004
Heart[%] [0.3719 £[10.3796 +[10.4010 +|10.4300* [0.5014 +{]0.4856 +£|10.5324 +( |0.4845 +
0.0118 0.0143 0.0107 + 0.0126 0.0151 0.0274 0.1189
0.0159
Spleen[g] |0.0754 +(]0.0721 £|]0.0723 £| |0.0644 |0.0916 =+ [10.0933 +|10.0951 £|]0.0857 +
0.0039 0.0027 0.0028 * 0.0073 0.0035 0.0046 0.0039
0.0036
Spleen[%] [0.1901 +[]0.1820 +{10.1918 £{ |0.1818 +[0.3448 +[10.3526 +|10.3553 +[]0.3296 +
0.0118 0.0059 0.0087 0.0109 0.0246 0.0143 0.0159 0.0134
Kidneys[g] [0.535 +[0.535 +[10.545 +[10.566 =+[0.383 +[10.387 =+[10.387 *[]0.376 =+
0.016 0.017 0.010 0.016 0.011 0.012 0.014 0.006
Kidneys [1.342 £[11.357 £[11.441 +[11.590%* [1.450 =+[11463 £[|1448 +[|1448 =
[%6] 0.040 0.052 0.027 +0.032 [0.028 0.052 0.044 0.024
Liver[g] [1.333 *[|1.331 +[11.377 +||1.329 +[1.1833 =*[|1.115 +[|1.106 +[|1.068 =+
0.039 0.028 0.026 0.034 0.028 0.024 0.036 0.030
Liver[%] [3.334 +£[13.365 +[13.637% £{13.737** |4293 +||4.207 =+]||4.133 +||4.104 +

* Significantly different from control (Dunnett's test; p <0.05);
** Significantly different from control (Dunnett's test; p <0.01)

Gross necropsy/ histopathology

Results of the gross post mortem examinations performed on allanimals aswell as histopathological evaluations
of selected tissues from 10 animals/sex/group in the controland high -dose groups did not reveal any evidence of
effects which could be attributed to theadministration of glyp hosate (Roundup® Technical).

111. CONCLUSIONS

Body weight gain of the high-dose males and females was lower than that of the control animals after 13 weeks of
test substance administration. Food consumption of the low-, mid-and high-dose males and females was generally
greater than that of control animals throughout the period of test substance administration. All other parameters
evaluated (mortality, physical observations, organ weights, organ/body weight ratios and organ/brain weight
ratios) were considered to be either comparable between treated and control animals or of no toxicological
significance.

The results of gross post mortem examinations as well as the histopathologic evaluations of selected tissues did
not reveal any evidence of effects related tothe administration of glyphosate (Roundup® Technical).
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Assessmentand conclusion by applicant:

In thisstudy, thetest material glyphosate was administered togroups of CD-1 mice at dose levels of 0, 5000,
100000r50000 ppm (equivalentto 0,944.1,1867.2 or 9707.0 mg/kg bw/day formalesand0,1527.7,2734.7
or 14858.2 mg/kg bw/day for females) via the diet for three months.

The study was conductedaccording to a testing regime similar to OECD 408 (1981) ata time when GLP was
not compulsory. However, there were major deviations to current standards: no sensory reactivity tests were
performed; no haematology/clinical chemistry were performed; organ weights of the adrenals, epididymides,
prostate + seminal vesicles and coagulating glands, pituitary gland, thyroid, thymusand uterus were not
determined; histopathology was performed without aorta, coagulating glands, mammary glands, seminal
vesicles, skin, tracheaand vagina.

Apart from these major deviations, the study was well conducted and can provide supplemental information
for the assessment of repeated dose toxicity of glyphosate. The study is therefore considered to be only
supplementary.

All in-life data (physical observations, body weightand food consumption) and gross necropsy, organ weights
and histopathology observations indicated no adverse effects of glyphosate at any of the dose levek
administered. Therefore, under the conditions of this study, the NOAEL fororaladministration in the diet in
CD mice canbeset atthehighest dose of 50000 ppm (equivalentto approx. 9707.0 and 14858.2 mg/kg bw/day
in male and female mice, respectively).

Assessmentand conclusion by RMS:

In contrastto the applicantand in contrast to the previous assessment, the RMS considers this study as
acceptable but with restrictions (reliable with restrictions) instead of supplementary. Despite the main
deficiency that haematological and clinical chemistry parameters were not included, the study was overall
well performed and was according to a testing regime similarto OECD 408 (1981)

The RMSdisagrees with the NOAEL proposed by thenotifierat the highestdosete sted. The RMS considers
the body weighteffects, although not significant, at thetop dose as adverse and treatment -related. Body weight
gain from week 0 to 13 was decreased in bothmales and females (-24%and -18% compared with controk at
the top dose, respectively) at the top dose of 50000 ppm. Inaddition, body weightwas also decreased by more
than 10% in malesat week 3, week 4 and week 13 and in females at week 6 compared with controls. There
were no other adverse findings. However, it should be noted that no haematological and clinical chemistry
parameters were included in this study andtherefore this NOAEL is of limited value.

The NOAEL of 10000 ppm is in agreement with the original conclusion from the DAR. In the RAR (2015)
this study was not considered acceptable and notincluded in the assessment.

B.6.3.2.15. Oral 13-week toxicity study in dogs — study 1

Data point |CA5.3.2/020

Reportauthor -

Reportyear 2007

Reporttitle Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in
Beagle Dogs

ReportNo 2964

Document No Not reported

Guidelines followed in study OECD409 (1998); IMMAF 12 NohSan No. 8147

Deviations from current test|None
guideline (OECD409,1998)

Previousevaluation Yes, accepted in RAR (2015)
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GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability ConclusionGRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

Groups of four Beagle dogs per sex received the test item, glyphosate technical, by daily administration (capsuk)
atdose-levelsof 0,30,300 or 1000 mg/kgbw/dayfor 11/13 weeks. The duration of the treatment period for the
high-dose group was shortened to 11 weeks for ethical reasons due to marked toxic effects.

The animals were checked daily for mortality and clinical signs. Body weight was recorded weekly. Food
consumption was estimated daily. Ophthalmological examinations were carried out before the beginning and at
the end of the treatment period. Haematologicaland blood biochemical investigations, as wellas urinalysis, were
performed before the beginning of the treatment period, in Week 7 and at the end of the treatment period. At
termination, the animals were sacrificed and subjected to a full macroscopic post-mortem examination. Designated
organs were weighed and specified tissues preserved. A microscopic examination was performed on selected
tissues from allthe animals.

In the low- and mid-dose groups no treatment-related signs were noted. No haematological, blood biochemical,
urinary or histopathological effects were observed. Only aslight increase of absolute and relative adrenal weights
of males receiving 300 mg/kg bw/day was observed. However, the increase was notstatistically significant.

At 1000 mg/kg bw/day thetest item administration induced marked clinical signs (liquid/soft faeces, dehydration,
thin appearance, vomitingand pallor), caused lower body weight gain (males) or body weight loss (females) and
reduced food consumption. This led to the early sacrifice of two moribund animals, andto the early termination
of the entire group at week 11.

Laboratory investigations in the surviving animals demonstrated some abnomalities (higher alanine
aminotransferase activity in both sexes and lower alkaline phosphatase activity, as well as lower protein and
albumin levels in females) and urinary changes (decrease in specif ic gravity in bothsexesand increase in urinary
volume and markedly less colour of urinein females).

Treatment-related histopathological changes in survivinganimals consisted of increased number of adipocytes in
the sternum in both sexes, aswell as prostate atrophy and uterine atrophyat 12000 mg/kg bw/day. These lesions,
also noted among the moribund sacrificed animals, could be related to the low body weight of these high-dose
animals caused either directly or indirectly, by the test item. Further major microscopic changes in moribund
sacrificed animals were found in the kidneys (bilateral vacuolation of cortical tubules, sometimes with pigment
deposits), liver (diffuse macrovesicular vacuolation, acute inflammation and/or pigment deposits), oesophagus,
lung, uterus (atrophy) and/or bone marrow (increased number of adipocytes). These findings were associated with
numerous changes in laboratory parameters (haemoconcentration, increased urea and creatinine levels, decreased
urea, protein, albumin and bilirubin levels and decreased liver enzyme activities).

In males treated at 300 mg/kg bw/day, an increased absolute (+18%) and relative (+25%) adrenal weight was
noted. Thiswas alsoseenin males treated at 1000 mg/kg bw/day. However, as the changes in adrenal weight were
not accompanied by histological changes and were also not seenin females, this finding is not considered adverse.

The NOAEL is set at 300 mg/kg bw/day. At the top dose level of 1000 mg/kg bw/day, the MTD was cleary
exceeded. At this dose level, clinical signs were observed (liquid/soft faeces, dehydration, vomiting) which lead
to early sacrifice of two moribundanimals and making termination of high dose groups after 11 weeks necessary.
Further, a decreased body weight, body weight gain and food consumption was observed in both sexes, clinical
chemistry and urine parameters were a ltered, prostate and uterus atrophy was seenand histological lesions in many
organs (such askidney liver, bone marrow) related to the moribund state of the dogs.

I. MATERIALS AND METHODS

A: Materials
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1. Testmaterial:
Identification:  Glyphosate Technical
Description:  White crystalline powder
Lot/Batch#: HO5HO016A
Purity: 95.7%

Stable under storage conditions (< 30°C), light protected;

Stability of test compound: Expiry date: 2008-03-25

2. Vehicle and/
or positive control: Empty gelatine capsules, size 12 (Torpac, NY, US)

3. Testanimals:
Species:  Dogs
Strain: Beagle

source: |

Age: Approx.6 months
Sex: Maleandfemale
Weightatdosing: £ 6.5-8.0kg; $6.6-7.7kg

Acclimationperiod: 14 days

125 C3 pelleted diet (SAFE, Villemoisson, Epinary-sur-Orge, France),
300 gperday

(Following reduced food consumption among some animals standard
tinned dog food was distributed instead or in addition.)

Water. Tap water,ad libitum

Diet/Food:

Housing: Individualhousingin penscontainingwood shavings.

Environmental conditions: Temperature: 20x5°C
Humidity: 50+ 20%
Air changes:  12/hour
12 hourslight/dark cycle

B:  Studydesignand methods
In life dates: 2005-06-08to 2005-09-22

Animal assignmentand treatment:

In a 13-week oral toxicity study groups of four Beagle dogs per sex received daily doses of 0, 30, 300 or
1000 mg/kg bw/day glyphosate technical by capsule application. Due to marked toxic effects among animak in
the group treated at 1000 mg/kg bw/day, treatment of these animals was discontinued after day 75and the animak
were sacrificed in week 11. All examinations scheduled at the end of the treatment period (ophthalmology and
laboratory investigations) were carried out in week 11 for the survivinganimals in this group.

The test item capsules were prepared weekly and delivered daily to the animal room, protected from light. As the
test item was administered via capsules, no chemical analysis was performed during the study. The purity,
characteristicsand identification of the test item were indicated on the certificate of analysis that accompanied the
test item.

Mortality
Each animal was checked for mortality or signs of morbidity twice a day during the treatment period, including
weekends and public holidays.

Clinical observations

A check for clinical signs of toxicity was made once daily on all animals. In addition, a detailed clinical
examinationwas performed at leastonce before the beginning of the treatment period and then once a week until
the end of the study.
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Body weight

The bodyweight of each animal was recorded twice before group allocation, onthe first day of treatment, and then
once a weekuntilthe end of the study. Inaddition, thegroup 4 animals were weighed before final sacrifice on day
75 (early sacrifice of remaining top dose animals).

Food consumption
The quantity of food consumedwas recorded foreachanimal. Food intake peranimaland per day was calculated
for 7 daysbefore the beginning of the treatment period and then throughout the study.

Ophthalmoscopic examination
Ophthalmological examinations were performed on all the animals before the beginning and at the end of the
treatmentperiod.

Haematology and clinical chemistry

Haematological and blood chemical investigations were performed onallanimals from each testand control group
before the beginning ofthetreatmentperiod, in Week 7 and attheend of the treatment period (Week 11 for Group
4 and Week 13forGroups 1 to 3).

Prior to blood sampling the animals were deprived of food foranovernightperiodof atleast14 hours.

The following parameters were determined: Erythrocytes, haemoglobin, mean cell volume (MCV), mean cell
haemoglobin concentration (MCHC), mean cellhaemoglobin (MCH), thrombocytes, leucocytes, differential white
cell count including morphology, reticulocytes, prothrombin time, activated partial thromboplastin time, sodium,
potassium, chloride, calcium, inorganic phosphorous, glucose, urea, creatinine, total bilirubin, total protein,
albumin, aloumin/globulin ratio, total cholesterol, triglycerides, alkaline phosphatase, aspartate aminotransferase
(ASAT), alanineaminotransferase (ALAT) and gamma-glutamyl transferase (GGT).

Urinalysis

Urine samples were collected from allanimals of the testand control groups before the beginning o f the treatment
period, in Week 7 and at the end of the treatment period (Week 11 for Group 4 and Week 13 for Groups 1 to 3).
During urine collection, the animals were deprived of food for an overnight period of at least 14 hours. The
following parameters were assessed: Appearance, colour, volume, pH, specific gravity, proteins, glucose, ketones,
bilirubin, nitrites, blood, urobilinogenand sediment.

Sacrifice and pathology

On completion of the treatment period (Week 11 0r 13), afterat least 14 hours fasting, all surviving animals were
subjected to a gross pathological examination. The moribund animals were sacrificed in the same way. Any
macroscopic findings were recorded.

The following organ weights were determined: Adrenals, brain, epididymides, heart, kidneys, liver, ovaries,
pituitary gland, prostate, spleen, testes, thymus, thyroids with parathyroid and uterus.

Tissue samples were taken from the following organs and preserved in buffered formalin: Adrenals, aorta, bone &
bone marrow (sternum and femur), brain (at three levels), caecum, colon, duodenum, epididymides, oesophagus,
eyes, gallbladder, heart, ileum (with Peyer’s patches), jejunum, kidneys, larynx, liver, lungs (with bronchi), lymph
nodes (mandibularand mesenteric), mammary gland, muscle (skeletal), optic nerve, ovaries, oviducts, pancreas,
pituitary gland, prostrate, rectum, salivary glands (parotid and submandibular), sciatic nerve, skin, spinal cord
(cervical, thoracic and lumbar), spleen, stomach, testes, thymus, thyroid with parathyroid, tongue, trachea, ureters,
urinary bladder, uterus (horns and cervix) and vagina.

Statistics

Statistical analysis of body weight, haematology, blood biochemistry, urinalysisand organweight data was done
accordingtothestatistical decision tree shownin "Guidance Notes for Analysis and Evaluation of Chronic Toxicity
and Carcinogenicity Studies" (OECD, 2002), summarising the most common statistical procedures used for
analysis of data in toxicology studies, together with their most likely outcomes.

1. RESULTS AND DISCUSSION
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A MORTALITY

Two unscheduled sacrifices (onemale and one female) were occurred in animals given 1000 mg/kg bw/day:

One male wassacrificedon Day 61 on humane grounds. Vomitingwas seen once in Week 7 (before dosing) and
liquid faeceswere noted on many occasions in Weeks 8 and 9. Priorto sacrifice, signs of poor clinical condition
includingthin appearance, dehydration, and pallor of lip mucosa, coldness to the touch, hypothermia (34 — 35 °C)
and hypo-activity were observed. These signs were associated with a body weight loss between Weeks 7 and 9 (-
34 %) and reduced food consumption from Week 7 (generally only 25 — 50% of this animal’s daily ration was
consumed), followed by an absence of food intake on the day before death. Medical care (Smecta® and Lactate
Ringer®) was given in order to stop thediarrhoea and rehydrate the animal.

One female was sacrificed on Day 72 for humane reasons. This animal showed liquid or soft faeces on many
occasions from Week 4 and dehydration from Week 9. Vomiting was observed once in Week 10. These signs were
accompanied by a body weightloss between Weeks 8 and 11 (-22%) and decreased food consumption from Week
8 (generally only 25— 50% of this animal’s daily ration was consumed), followed by anabsence of food intake on
the two days priorto sacrifice. Medical care (Smecta®and lactate Ringer®) was given in many occasions.

B. CLINICAL OBSERVATIONS
No treatment-related clinical signs were noted in controlanimals or those given 30 or 30 0 mg/kg bw/day.

The following treatment-related clinical signs were reported in animals given 1000 mg/kg bw/day (excluding those
killed in extremis, which are discussed separately above):

« liquid or soft faeces on several occasions in allanimals,

« vomitingin 2/3 females on one occasion within 30 minutes or 3 to 5 hours after treatment,

- thinappearance in 1/3 malesandall females,

+ dehydration in 1/3 malesand 2/3 females,

- pallorof earsandmouthin 1/3 females.

C. BODYWEIGHT
No relevant differences in the mean body weight gain were noted between controls and animals given 30 or 300
mg/kgbw/day during the treatment period.

Due to numerous individual body weight losses recorded from Week 4 in males and from Week 1 in females, a
marked lower meanbody weight was noted in animals given 1000 mg/kg bw/day attermination.

Atthe end of thetreatmentperiodthis resulted in only a slight meanbody weight gainin males (+7% vs. +31%in
controls)anda mean body weight loss in females (-7%vs. +14%in controls) when compared to their body weight
on Day 1. Thiseffect on body weight was considered treatment-related (see table below).

Table 6.3.2-1: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs ([
2007): Group mean weekly body weights

Mean body weightand body weight change [kg]
. . Change Change
Time point Day 1 Week 5 Week 9 Week 11 Weeklg-’ll Week 13 weeklg-]13
Dose
[mg/kg bw/day] Males
0 74+024 | 9.0£029 | 95+025 | 9.7£0.25 | +2.3 104+0.30 | +3.0
30 172+057 | 185+052 | |89+043 [ [9.1+0.62 | +1.8 195072 +23
300 173062 | |85+0.74 [ |9.0£0.75 | |[9.2+0.69 | +1.9 197072 +24
1000 173+£048 | |83+£0.72 | |7.7* | [|7.6* £ +05 Not Not
0.61 0.74 reported reported
(-22%)
Females
0 73+0.18 [ 7.8+042 | 8.2+0.60 | 8.3+0.81 | +1.0 8.8+0.82| +1.5
30 73028 [ 183+047[18.7+049 [ 18.9+048 | +1.6 1924055 +1.9
300 174+032]182+020[18.6+028 [ 18.7+0.24 | +1.3 192+0.02 [ +1.8
1000 172+042 | |7.0£1.41(]169+1.21 ] 6.7+0.53 | -0.5 Not Not
(-19%) reported reported

* Statistically significant from controls (p <0.05);
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Table 6.3.2-1: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs -

2007): Group mean weekly body weights

Mean body weightand body weight change [kg]
. . Change Change
Time point Day 1 | Week 5 | Week 9 Week 11 weekl—ll‘ Week 13 ‘weekl-ls
Dose
[mg/kg bw/day] Males

Not reported: not applicable, animals sacrificed at week 11.

D. FOODCONSUMPTION

The food consumption was not affected by the test item treatment in animals given 30 or 300 mg/kg bw/day.
Reduced food consumption, varying from 25— 75% of the amount given, was occurred on many occasions as early
asDay 4 formalesand Day 3 for females in animals given 2000 mg/kg bw/day. From Day 62, when tinned dog
food wasdistributed instead of pelleted diet, allanimals consumed their full daily ration.

E. OPHTHALMOSCOPIC EXAMINATION
There were no ophthalmological findings atthe end of the treatment period.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY
The laboratory investigations of the moribund sacrificed male showed the following changes among
haematological and blood biochemical parameters when compared to pre-treatmentvalues:

« increase in leucocyte count (WBC) mainly due to an increase in the neutrophil count (N),

« increase in haemoglobin level (Hb), erythrocyte count (RBC) and packed cell volume (PCV),

« decrease in platelet count (PLAT),

- decrease in sodium and chloride levels, as wellas anincrease in potassium and inorganic phosphorus levels,
- increase in glucose, protein, aloumin, cholesterol, triglycerides, urea and creatinine levels.

Some of the abnormalities found in the laboratory investigations (suchasthe increasein red blood cell parameters
and in protein andalbumin levels) were indicative of haemoconcentration, which was probably secondary to the
dehydration caused by the diarrhoea.

When compared to both pre-dose and control values, no biologically relevant differences were noted in surviving
animals of the testitem groups in Weeks 7 and 11/13.

Table 6.3.2-2: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs
- 2007): Intergroup comparison of selected haematology parameters (mean + SD)

Dose [mg/kg bw/day]
Parameter Week Males Females
0 30 300 1000 0 30 300 1000
WBC Pre-dose | 1291 | J11.50 | 113.28 | 114.12 [ 11.78 | [10.22 | [11.24 | [10.58
[G/L] + +1524 | £3.722 | +1.640 + +2187 [ +1.643 | +1.771
1.130 1575
Week 9.47 18.51 113.11 | 110.66 | 1091 | |8.57* | |[8.91 110.69
11/13 + +0.135 | £4.141 | +1.505 + +0.687 [ £+1.291 | +2.195
1.905 1.781
N Pre-dose |[7.99 [17.77 [17.88 |1881 766 |[1564 [1678 |16.51
[G/L] + +1.694 | £2.395 | +1.658 + +1.229(+1.837 | +2.384
1.111 1.003
Week 5.72 15.37 18.56 | 16.72 7.07 15.29 15.21 16.51
11/13 + +0.325 | £3.403 | +1.205 + +0.322 [ £0.947 | +1.956
1.624 1.587
RBC Pre-dose | 5.59 15.94 16.03 | 16.34 6.37 16.60 16.36 16.21
[T/L] + +0.344 | £0.414 | £0.142 + +0.323 | +£0.142 | +0.396
0.250 0.334
Week 694 [16.26% [ 1657 [17.02 662 [17.16 [16.60 |]6.23
11/13 +0.299 | £0.511 | +0.278 +0.224 | +0.214 | +0.585
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Table 6.3.2-2: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs
- 2007): Intergroup comparison of selected haematology parameters (mean + SD)

Dose [mg/kg bw/day]
Parameter Week Males Females
0 30 300 1000 0 30 300 1000
+ +
0.169 0.563
Hb Pre-dose | 12.7 113.6 T13.5 | 1141 147 1153 14.7 14.7
[o/dL] +091 |+075 |+105 [+£044 |+£062 |+083 [£0.15 [+1.0
Week 16.5 114.8% | |151* | |15.7 155 117.0 155 114.6
11/13 +0.70 | £0.79 |(£1.14 |+096 |+1.13 |+0.69 |[+£035 [+1.34
PCV Pre-dose | 0.37 | 1039 | 1039 | 1041 042 [ 1045 [1043 [042
[L/L] * +0.019 | £0.025 | £0.015 * +0.022 | £0.006 | £0.031
0.022 0.017
Week 0.50 10.45*% [ 1046 | 1048 0.47 10.51 0.47 10.44
11/13 + +0.024 | £0.031 | £0.021 * +0.018 | £0.013 | £0.042
0.021 0.037
PLAT Pre-dose 377 1341 1338 1359 321 1381 1335 1337
[G/L] +328 | +657 |+ 749 [£79.0 |+£974 |+£924 |x41 +40.3
Week 288 1316 1342 1373 316 1327 316 1423
11/13 +212 | +£385 |£90.2 | +410 |+448 |+433 |£57 +48.7

Pre-Rx: prior to firstdose, Post-Rx: week 11 for 1000 mg/kg group (n=3 males, n=4 females), week 13 for other groups
(n=4);
* Statistically significant from controls (p <0.05).

The laboratory investigations performed before sacrifice of the moribund female dog showed the following
changesamongthe blood biochemical parameters when comparedto pre -treatment values:

- decrease in sodium, potassium, chloride and inorganic phosphorus levels,
- decrease in urea, protein and albumin levelsand increase in total bilirubin leveland alkaline phosphatase,
aspartate aminotransferase and alanineaminotransferase activities.

The abnormalities reported in blood electrolyte levels were not attributed directly to the test item treatment but
were related to the poor clinical condition of the animal (diarrhoea, dehydration).

Blood chemistry
When compared to control values in Week 13, the following test item related differences were noted in animak
given 1000 mg/kgbw/day in Week 11 (see table below):

+ higheralanineaminotransferase (ALAT) activity in 2/3 malesand 1/3 females,
« lower alkaline phosphatase (ALP) activity in 3/3 females,
+ lower protein andalbuminlevelsin 3/3 females.

Otherchanges were notattributed tothe testitem treatment.

Table 6.3.2-3: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs (-
2007): Group mean blood chemical values and standard deviations (SD) in Week 11/13

Dose ALAT ALP Total protein Albumin
[mg/kg bw/day] [1U/L] [IU/L] [o/L] [o/L]

Males

0 (Week 13) 31+4.8 303+73.7 60+3.0 33+1.7

30 (Week 13) 134+53 1323+£83.0 158+1.8 33+1.0

300 (Week 13) 130+8.9 1305+49.5 158+2.2 33+1.3

1000 (Week 11) 231192322).5 1304538 60+ 3.2 33+2.1
Females
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Table 6.3.2-3: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs -
2007): Group mean blood chemical values and standard deviations (SD) in Week 11/13

Dose ALAT ALP Total protein Albumin
[mg/kg bw/day] [TU/L] [TU/L] [g/L] [g/L]
0 (Week 13) 29+6.0 388+168.0 61+2.1 35+1.6
30 (Week 13) 131104 1281+91.5 162+2.1 134+1.0
300 (Week 13) 29+4.1 1332+142.6 159+2.5 35+0.6
122+163.9 321+£322.0 55+5.5 30+2.5
1000 (Week 11) (T+321%) %—17%) (l-10%) %—14%)

G.  URINALYSIS

When compared to both pre-dose and control values, the following findings were noted at 1000 mg/kg bw/day in
Week 11:

- decrease in meanspecific gravity in 1/3 males and 3/3 females
« increase in mean urinary volume accompanied by less marked colour of urine in 3/3 females.

As these changes were only noted at the highest dose-level, they were attributed to the test item treatment.

Table 6.3.2-4: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs
(I 2007): Intergroup comparison of urine specific gravity values (mean + SD)

Dose [mg/kg bw/day]
Parameter | Week Males Females
0 30 300 1000 0 30 300 1000
Specific Pre- 1043 = [ 11045 [ 11044 [ 1038+ 1036 £ | 11050 [ 11043+ [ 11044+
gravity dose 9.6 7.1 +6.3 15.0 8.5 +0.0 6.5 7.5
Week 1045 + [ 11048 | [1043 [ |1028 + | 1036 £ | 11048 | 11039+ | | 1022+
11/13 [ 4.1 +5.0 +15.0 18.9 14.4 +5.0 4.8 5.8

Pre-Rx: prior to first dose, Post-Rx: week 11 for 1000 mg/kg bw/day group (n=3), week 13 for other groups (n=4)

H.  NECROPSY

Organweights

Treatment-related, statistically significant effects were restricted to the prostate.

The RMSaddsthat also a statistically decreased liver weight was observed in males dosed at 1000 mg/kg bw/day
(213.9gvs319.3in controls, P < 0.05), however relative liver weight was not different between top dose males
and controls (3.11 vs 3.04in controls, weight relative to body weight).

Table 6.3.2-5: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs

(wmmmm  2007): Intergroup comparison of adrenal glands, prostate and uterus weight — absolute and
relativeto body weight

Organ Dose [mg/kg bw/day]
Males Females
0 30 300 1000 0 30 300 1000

N 4 4 4 3 4 4 4 3
Adrenal | Absolute | 1.08 +|1.04 +|127 +£|131 £ (112 +|138 +|117 +|108 %
glands | [g] 0.207 | 0.187 0.197 |0.116 0.115 | 0.440 |[0.169 |0.153

Relative | 0.0103 | 0.0109 | 0.0129 | 0.0176* | 0.0130 | 0.0150 | 0.0132 | 0.0156

[%] +0.002 | £0.001 | £0.001 | £0.004 | £0.002 | £0.004 | £0.002 | £0.002
Prostate | Absolute | 534 £ | |486 | |4.42+ | |1.72% - - - -

[0] 1.58 2.18 1.56 +0.308

Relative | 0.051+ | 10.052 | |0.045 | 10.023 - - - -

[%6] 0016 |+ + +
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Table 6.3.2-5: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs
(wmmmm  2007): Intergroup comparison of adrenal glands, prostate and uterus weight — absolute and
relativeto body weight

Organ Dose [mg/kg bw/day]

Males Females
0 30 300 1000 0 30 300 1000
0.025 0.012 | 0.002

Uterus | Absolute | - - - - 917 x| |6.03+|111.88 | [543 +
[q] 6.89 4.60 +6.38 | 7.62
Relative | - - - - 0.109+ [ 10.068 [10.133 [ 10.078
[%6] 0.085 | £0.056 | £0.070 | £0.109

* Statistically significant from controls (p <0.05);
n= 3 for 1000 mg/kg bw/day groups, n=4 for all other groups

Gross pathology
Macroscopic pathological examination of the male that was killed moribund demonstrated a reddish mucosa of
the colon and rectum appeared, enlarged adrenal glands and thyroids, and reduced size of thespleenand thymus.

In the high-dose female that was killed moribund, the oesophagus, jejunum and ileum presented many
greyish/white areas and the colon mucosa showed reddish/purplish foci. The gall bladder was dilated with blackish
depositsandthe liverwas yellowish, enlarged and firm. The kidneys were pale.

All the macroscopic changes noted in survivinganimals at termination were considered to be normal variations,
when compared to background data, which may be seen in untreated Beagle dogs of this age, except for changes
in the uterus (reduced in size) for females given 1000 mg/kg bw/day.

Histopathology

The major histopathological findings in the male dog sacrificed moribund were bilateral hyaline degeneration of
the cortical tubules in the kidneys with pigment deposits, diffuse acute inflammation in the liver with pigment
deposits, acute inflammation of the lamina propria of the oesophagus, bilateral hypertrophy of cortex of the
adrenals, diffuse lymphoid atrophy in the spleen, acuteinflammation in the lungs with alveolar spaces containing
blood and increased number of adipocytes in the sternum.

The bilateral hyaline degeneration of the cortical tubules in the kidneys was considered to be test item treatment -
related. However, it is not possible to detemine if this lesion, which was associated with increase in urea and
creatinine levels, was directly due to the test item action or the result of the dehydration caused by a severe
intestinal irritation. The inflammation noted in the liver, oesophagus and lungs was considered to be test item
related and was associated with change in leucocyte count. The increased number of adipocytes in the stemum
seen also in the schedule Killed animals was considered treatment-related. The abnormalities reported in blood
electrolyte levels, glucose, triglyceridesand cholesterol levels were notdirectly attributed to the testitem treatment
but were consideredto be secondary to the poor clinical condition of the animal (diarrhoea, dehydration, changes
in the kidneys). The modifications reported in spleen and adrenal glands were not attributed to the test item
treatment, as they were non-specific changes thatcould be found in treated animals housed in laboratories.

At microscopic level, the major findings in the sacrificed female were bilateral vacuolation of the cortical tubules
in the kidneys, macrovesicular vacuolation in the liver, diffuse hypoplasia of Langerhans islet in the pancreas,
severe atrophy of cortex of thethymus, increased number of adipocytes in the sternum and uterine atrophy.

The liver histopathological modification was considered to have resulted from the test item treatment and was
correlated with changes in the blood biochemical parameters (i.e. urea, protein, aloumin and bilirubin levels as
well as liverenzyme activities). The abnormalities reportedin blood electrolyte levels were not attributed directly
to the test item treatment but were related to the poor clinical condition of the animal (diarrhoea, dehydration).
The uterine atrophyand increased number of adipocytes in the sternum, seen also in the schedule killed top dose
animals, were considered treatment-related.

The atrophy noted in the thymusis a non-specific change that could be found in laboratory housed animak;
therefore arelationship to the testtreatment wasexcluded. The other lesions noted (i.e. in the Kidneys and pancreas)
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can be spontaneously observed in untreated Beagle dogs of thisage and sex. Therefore, a relationship to the test
treatmentwas considered unlikely.

No test-substance related histopathological changes were observed in animals of both sexes at and below
300 mg/kg bw/day.

Treatment-related changes observed in surviving animals given 1000 mg/kg bw/day consisted of increasednumber
of adipocytes in thesternum of 2/3 males and 3/3 females, prostate atrophy in 2/3 males and uterineatrophy in 2/3
females.

These lesions, also noted among the moribund sacrificed animals, could be related to the low body weight of these
high-dose animals caused by the test item.

All the other microscopic findings observed in the organs of both male and female animals of the high -dose group
were judged to be unrelated to treatmentor normal background findings.

Table 6.3.2-6: Glyphosate Technical: 13-Week Toxicity Study by Oral Route (Capsule) in Beagle Dogs
(wmmmm  2007): Summary incidence of selected histopathological findings — surviving animals

Dose [mg/kg bw/day]

Finding Males Females

0 30 300 1000 0 30 300 1000
Sternum:;  Adipocytes- | 0/4 0/4 0/4 3/3 0/4 0/4 0/4 3/3
increased number
Prostate: Atrophy- | 0/4 0/4 0/4 2/3 - - - -
diffuse
Uterus: Atrophy - - - - 0/4 0/4 0/4 3/3
Adrenals: Bilateral | 0/4 0/4 0/4 0/3% 0/4 0/4 0/4 0/3
hyperthrophy of cortex
(zona fasciculata)

2 Bilateral hyperthrophy of cortex (zona fasciculata) was only observed in the moribound male.

111. CONCLUSIONS

In the low- and mid-dose groups no treatment-related signs were noted. No haematological, blood biochemical,
urinary or histopathological ef fects were observed. Only a slight increase of absolute and relative adrenal weights
of males receiving 300 mg/kg bw/day was observed. However, the increase was notstatistically significant.

At 1000 mg/kg bw/day thetest item administration induced marked clinical signs (liquid/soft faeces, dehydration,
thin appearance, vomitingand pallor), caused lower body weight gain (males) or body weight loss (females) and
reduced food consumption. This led to the early sacrifice of two moribund animals, andto the early termination
of the entire group at week 11.

Laboratory investigations in the surviving animals demonstrated some abnomalities (higher alanine
aminotransferase activity in both sexes and lower alkaline phosphatase activity, as well as lower protein and
albumin levels in females) and urinary changes (decrease in specific gravity in bothsexesand increase in urinary
volume and markedly less colour of urinein females).

Treatment-related histopathological changes in survivinganimals consisted of increased number of adipocytes in
the sternum in both sexes, as well as prostate atrophy and uterine atrophyat 1000 mg/kg bw/day. These lesions,
also noted among the moribund sacrificed animals, could be related to the low body weight of these high-dose
animals caused either directly or indirectly, by the test item. Further major microscopic changes in moribund
sacrificed animals were found in the kidneys (bilateral vacuolation of cortical tubules, sometimes with pigment
deposits), liver (diffuse macrovesicular vacuolation, acute inflammation and/or pigment deposits), oesophagus,
lung, uterus (atrophy) and/or bone marrow (increased number of adipocytes). These findings were associated with
numerous changes in laboratory parameters (haemoconcentration, increased urea and creatinine levels, decreased
urea, protein, albumin and bilirubin levels and decreased liver enzyme activities).
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Under the experimental conditions of the study andtaking into account the slight effects on organ weights atthe
mid-dose level, the No Observed Adverse Effect Level (NOAEL) was considered to be 300 mg/kg bw/day.

Assessmentand conclusion by applicant:

In this study, groups of four Beagle dogs per sex received the test item, glyphosate technical, by daily
administration (capsule) at dose-levels of 0, 30, 300 or 1000 mg/kg bw/day for 11/13 weeks according to
OECD 409 (1998) and in compliancewith GLP.

In the low- and mid-dose groups no treatment-related signs were noted. No haematological, blood
biochemical, urinary or histopathological effects were observed. Only a slight increase of absolute and relative
adrenal weights of males receiving 300 mg/kg bw/day was observed. However, the increase was not
statistically significant.

Underthe experimental conditions of the study and takinginto accountthe slight effects on organ weights at
the mid-dose level, the NOAEL is considered tobe 300 mg/kg bw/day. The high dose of 1000 mg/kg bw/day
was found to clearly exceed the MTD (Maximum Tolerated Dose).

Assessment and conclusion by RMS:

The RMS considers this study as acceptable and the proposed NOAEL of 300 mg/kg bw/day is agreed. At the
top dose level of 1000 mg/kgbw/day, the MTD was clearly exceeded. At this dose level, clinical signs were
observed (liquid/soft faeces, dehydration, vomiting) which lead to early sacrifice of two moribund animalk
and making termination of high dose groups after 11 weeks necessary. Further, a decreased body weight, body
weight gain and food consumptionwas observedin both sexes, clinical chemistry and urine parameters were
altered, prostate and uterus atrophy was seen and histological lesions in many organs (such as kidney liver,
bone marrow) related to the moribund state of the dogs.

In malestreated at 300 mg/kg bw/day, an increased absolute (+18%) andrelative (+25%) adrenal weight was
noted. Thiswasalso seenin males treated at 1000 mg/kg bw/day. However, asthe changes in adrenal weight
were not accompanied by histological changes and were also notseenin females, this finding is not considered
adverse.

This conclusion is in agreement with the earlier assessment of this study in the RAR (2015): “The study is
consideredacceptable and the NOAEL is agreed. At the topdose level, the MTD was clearly exceeded. It was
noticedthat highdoseeffects of glyphosate administration in this studywere particularly severe, muchmore
pronounced and rather different fromwhat was seen in other dog studies or other species. Thus, because of
the clinical signs and pathological changes, its results do not fitinto the toxicity profile of glyphosate as it
was established in the majority of studies. In the study by (1990, TOX9552384) that is de scribed
in detail in the original DAR (1998, ASB2010-10302), the same high dose of 1000 mg/kg bw/day was
administeredalsoin capsules causing only minor effects. There isno explanation for this apparent difference
although itisknown fromlong-termstudies in rats and mice that high-dose effects of glyphosate may differ
considerably. In any case, it should be taken into consideration that this dose level is by 2000 times higher
than the proposed ADI.

B.6.3.2.16. Oral 13-week toxicity study in dogs — study 2

Data point |CA5.3.2/021

Reportauthor e

Reportyear 1999 (study report)

Reporttitle Subchronic (90 Day) Oral Toxicity Study With Glyphosate Technical In
Beagle Dogs AND Test compound stability in experimental diet (dog feed)

ReportNo 1816

Document No Not reported
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Guidelines followed in study

OECD 409 (1981)

Deviations from current test
guideline (OECD 409, 1998)

Detailed clinical observations only performed monthly, not weekly.
Urinalysis only performed at study termination. Several organ weights
missing: epididymides, ovaries, uterus, thymus, spleen, brain, heart; several
organswere not sampled: gross lesions, spinal cord, eyes with optic nerve,
trachea, skin, mammary gland, prostate or other accessory sex organs.
Deviations fromthe current version of OECD 409 (1998) are mainly dueto
the fact that the study was aligned to an older version of the OECD test
guideline 409.

Previousevaluation

Yes, accepted in RAR (2015)

guideline (OECD 409, 1998)

GLP/Officially recognised | Yes

testing facilities

Data point CA5.3.2/022

Reportauthor e

Reportyear 1999

Reporttitle Subchronic (90 Day) Oral Toxicity Study With Glyphosate Technical In
Beagle Dogs AND Test compound stability in experimental diet (dog feed)
- Appendix

ReportNo 1816

Data point CA5.3.2/023

Reportauthor _

Reportyear 1999

Reporttitle Subchronic (90 Day) Oral Toxicity Study With Glyphosate Technical In
Beagle Dogs AND Test compound stability in experimental diet (dog feed)
- List of tables

ReportNo 1816

Data point CA5.3.2/024

Reportauthor I

Reportyear 1997

Reporttitle Test Compound Stability in Experimental Diet (Dog feed)

ReportNo 1817-R.FST

DocumentNo Not reported

Guidelines followed in study Not reported

Deviations from current test Not reported

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability

Conclusion GRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary
Three treated groups of four male

and four female Beagle dogs received the test item, glyphosate technical, at

dietary dose-levels of 0, 200, 2000 or 10000 ppm (corresponding to 0, 5.3, 53.5 or 252.6 mg/kg bw/day) for 90

days.

The animals were checked daily for mortality and clinical signs. Veterinary examination was carried out before
grouping, at start of treatment, monthly throughout the study and at termination. Body weight was recorded
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weekly. Food consumption was determined weekly. Ophthalmological examinations were carried out before the
beginning and at the end of the treatment period. Haematological and blood biochemical investigations were
performed before the beginning of the treatment period, after 45 days of exposure and at termination. Urine was
analysed at termination. At termination, the animals were sacrificed and subjected to a full macroscopic post-
mortem examination. Designated organs were weighed and specified tissues preserved. A microscopic
examinationwas performed onselected tissues from allthe animals.

No signs of toxicity or ophthalmological findings were observed in any dose group. Food consumption was
significantly reduced in the high dose group initially (week 2) while body weights remained unaffected. The
decreased food consumption is considered treatment-related and adverse as changes are >10% compared with
controls.

Haematological parameters appeared in general unaffected (clotting time was increased after 45 days of exposure
in both sexes, but no effects on this parameter were visible at termination; other parameters attaining statistical
point significance fellwithin historical control). Increased GGT-levels were observed in females atthe top dose at
interim analysis (significant) and after 90-day treatment (not significant), which are considered adverse as there
wasa >50% increase compared with controls. Further, ALP was increased compared with controls at the interim
blood samplesin males (significant) and at both the interim and final analysis in females (both non -significant).
These changes in ALP were considered adverse as the increase was >50% compared with controls. In addition,
statistical significanthigher levels of total bilirubin were seen at alldose levels, however, as no effects were seen
on the liver, only the increased levels at the top dose were considered adverse as these were accompanied by
increased GGT- and ALP levels. No effects on urine parameters, organ weights or organ histopathology were
observed.

The RMS proposes a NOAEL of 2000 ppm (correspondingto 54.2 and 52.8 mg/kg bw/day in males and females,
respectively) based on decreased food consumptionand increased GGT and ALP-levels at the top dose of 10000
ppm.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate Technical
Description:  Crystalline solid
Lot/Batch#: 01.12.1997&01.06.1997
Purity: >95%
Stability of test compound:  Expiry dates: 2000-06-01and 2000-12-01

2. Vehicle and/
or positive control: Plain diet/none

3. Testanimals:
Species:  Dogs
Strain: Beagle

Source: | -1 ouse breed)

Age: 6-8months
Sex: Maleandfemale
Weightatdosing: & 10.0-12.2kg; 28.8—-11.0kg

Acclimationperiod: 6days

Nutripet Pet meal (Tetragon Chemie Pvt.Ltd., Bangalore, India), was
offereddaily foronehour, ad libitum

Deep borewell water passed through activated charcoal filter and
exposedto UVrays, ad libitum

Diet/Food:

Water:

167



Glyphosate Volume 3-B 6.3 (AS)

Housing: Individualhousingin floor pens.
Environmental conditions: Temperature: 23-29°C
Humidity: 40-70%
Air changes:  Notreported
Natural daylight plus fluorescentlight from 9 am to5 pm

B:  Studydesignand methods
In life dates: 1998-03-18to 1998-06-26

Animal assignmentand treatment:
Ina 90 day feeding study groups of four Beagle dogs persex received daily doses of 0,200, 20000r 10000 ppm
glyphosatetechnical in the diet (equivalent to 5.3,53.5 or 252.6 mg/kg bw/day).

Test diets were prepared prior to start of treatment and then twice during the three month study period by mixing
a knownamount of thetest substance with a smallamount of basal diet and blending. This pre -mix was then added
to a largeramount of basal diet and blended for 20 minutes. The feed was fortified with test compound at weekly
intervals.

The stability of the test compound was examinedin an additional study (No. 1817 -R.FST). The homogeneity of
the test material in diet was determined at start of the study. Three samples from the food fortified with the test
compoundwere taken and analysed.

Mortality
Each animalwas checked for mortality or signs of morbidity daily during the treatment period.

Clinical observations
Each animal was daily checked for signs of toxicity. A more detailed veterinary investigation was performed
before start of exposure, monthly throughoutthe study and before termination.

Body weight
The bodyweight of eachanimal wasrecorded before allocationand start of treatment, weekly throughout the study
and before termination.

Food consumption
The quantity of food consumed was recorded foreachanimal on a weekly basis. Food was offered in a dedicated
bowlfora period of 1 hourafter which any remainingor spilled food was removed.

Ophthalmoscopic examination
Ophthalmological examinations were performed on all the animals before the beginning and at the end of the
treatmentperiod.

Haematology and clinical chemistry

Haematological, blood chemical and urinalytical investigations were performed onallanimals from eachtest and
control group before the beginning of the treatment period, after 45 days of exposure and at termination from
animals fastedsince thelast feeding (approximately 23 hours).

The following parameters were determined: Erythrocytes (RBC), haemoglobin (HB), haematocrit (HCT), mean
cell volume (MCV), mean cell haemoglobin concentration (MCHC), mean cell haemoglobin (MCH), leucocytes
(WBC), differential white cell count (Neutrophils (Neut), lymphocytes (Lymp), eosinophils (Eosi), monocytes
(Mono), reticulocytes (Retic)), clotting time, glucose, blood urea nitrogen, total protein, alkaline phosphatase,
aspartate aminotransferase (AST), alanine aminotransferase (ALT), gamma-glutamyl transferase (GGT),
creatinine, total bilirubin, albumin, calcium, inorganic phosphorous, total cho lesterol, triglycerides, chloride,
sodium and potassium.

Urinalysis

Urine was collected from all animals at termination during autopsy. Urinalysis was performed for control and
high-dose group animals. The following parameters were determined: Specific gravity, pH, leucocytes, nitrite,
proteins, glucose, ketones, blood, bilirubin and urobilinogen.
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Sacrifice and pathology

On completion of thetreatment period, after an overnight fasting, all survivingan imals were subjected to a gross
pathological examination. The moribund animals were sacrificed in the sameway. Any macroscopic findings were
recorded.

The following organ weights were determined: Adrenals, kidneys, liver (with gall bladder), testes and t hyroids
with parathyroids.

Tissue samples were taken from the following organs and preserved in buffered formalin: Adrenals, aorta, bone &
bone marrow (sternum), brain (medulla, pons, cerebellum and cerebrum), caecum, colon, duodenum, gall bladder,
gonads, heart, ileum, jejunum, Kidneys, liver, lungs, lymph nodes (mesenteric), oesophagus, pancreas, pituitary
gland, rectum, salivary glands, sciatic nerve, spleen, stomach, thymus, thyroids with parathyroids, urinary bladder,
uterus. These tissues (plus parathyroids) were microscopically investigated forallanimals of the controland high
dose group. Further histopathology in other dose groups were carried out on all gross lesions.

Statistics

Body weights, net body weight gain, food intake, laboratory investigations (haematology and clinical chemistry
values of days 0, 45 and 90), organ weights data and organ weight ratios were compared by Bartlett’s test for
homogeneity of intra group variances. When the variances proved to be heterogeneous, the data were transformed
usingappropriate transformation.

The data with homogeneous intra group variances were subjected to one-way analysis of variance. Following
ANOVA, when F was found to be significant, Dunnett’s pair wise comparison of means of treated groups with
controlmean was done individually. Following a significant difference ofa testgroup with the control group, the
dose-response correlation was estimated including the control and all treated groups and tested by t-test. All
analyses and comparisons are evaluatedat5 % probability level.

1. RESULTS AND DISCUSSION

ACHIEVED DOSAGES AND ANALYSISOF THE FORMULATEDDIETS

The prepared experimental food was sampled for assay of test compound concentration analysis at start of
treatment (1 batch), at 7th week and the lastbatch of mixing beforetermination. The meanactive ingredient
concentrations determined for the above batches of food mixed is 0.0 forthe controlgroup, 188.9 +2.83forthe
200 ppm dose group, 1941.9 +61.99 forthe 2000 ppm dose groupand 9562.6 +415.80 for the 20000 ppm dose
groups. The results indicate that the test compound concentration in the experimental food prepared was within
the permissible limit of (£ 10%) of variation.

Test compound homogeneity in dog food was determined at the start of treatment (in one batch). The mean
glyphosate concentration determined for the four batches of food mixed 0.0 for the control group, 190.8 £ 4.30 for
the 200 ppm dose group, 1888.9 £45.77 forthe 2000 ppm dose groups and 9808.7 +236.48 forthe 10000 ppm
dose group. The results showthatthe experimental food prepared ishomogeneous.

Glyphosate Technicalwas foundto be stable in the dog feed up to 30 days of storage at the ambient temperature
with a slight but acceptable reduction of 9.6% and 5.0% in the test compound concentration at 200 and 10000
ppm, respectively, atthe end of this period.

A.  MORTALITY
All animals survived until scheduled necropsy.

B. CLINICAL OBSERVATIONS
No clinicalsigns of toxicity were observed.

C. BODYWEIGHT
Body weights and body weight gains remained statistically unaffected by treatment in both males and females. No
weight loss was observed.
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Table 6.3.26-1: Subchronic (90 Day) Oral Toxicity Study with Glyphosate Technicalin Beagle Dogs & Test
compound stability inexperimental diet (dog feed)

1999): Group mean weekly body weights

Body weight[kg]

Week Initial | 1 | 2 | 3 4 5 6
Testitem

[opm] Males
0 11.1+0.8 |11.7+0.6 122+05 |12.3+0.6 125+06 |127+05 |129+0.7
200 1112+£0.7 | |[11.6£05 | |12.1£04 | 12.3£0.6 112.8+£0.6 | 12.7£0.5 113.2+0.7
2000 11.1+0.7 |11.7+04 112.1+£0.6 | [12.0+0.6 | 112.6+0.6 | 12.7+0.6 [ 12.9+0.6
10000 111+09 [ [114%09 | [112+08 [ [11.5+09 | |[124+06 | 1124+0.8 | {12.7£0.5

Females
0 10.1+1.0 [104+1.2 109+0.9 [10.7+1.3 11.0+13 [11.0+13 [11.2+15
200 110.2+09 | 110712 | 111.1£09 | 110912 | 111.3+14 | 111413 | 111.5+14
2000 19808 | 102+0.7 | [T0.3+0.9 [ [102+04 | |[108+0.7 | {10.9£0.7 | JI1.0£1.0
10000 110.0£05 [ [99+0.6 | [10.0£0.9 [ [10.1£09 [ [10.6+0.8 | |10.6=08 | [10.7=1.0
Body weight [kg]

Week 7 | 8 | 9 | 10 | 11 12 13
Testitem Males

[Ppm]
0 13.2+0.7 |13.3+05 134+04 | 13505 136+04 |13.7+05 |13.8+0.3
200 113.5+0.6 | 113.5+0.6 | 113.5+0.8 | 113.6+0.8 | 113.7+0.8 | |[13.6+0.9 | |13.5+£0.9
2000 13.2+0.7 [1134+0.7 | 13.4+08 | |13.3+09 [ |13.3+09 [ [13.2+1.0 [ |13.2+1.1
10000 112.8+0.9 | [13.0+0.9 | [133+0.8 | |13.3+0.8 | |13.5+09 | |13.3£09 | |13.6+1.0

Females

0 114+16 |11.7+14 119+14 |11.7+1.6 120+13 |11.7+13 |11.8+1.3
200 T1.7+14 [111.8+14 | [11.5+1.6 | |[11.6+1.5 | |11.6+1.6 | [11.6+1.6 | [11.4+1.7
2000 1112+09 [ [114+1.0 [ 11312 [ [114+12 | [11.5+12 | |11.6+12 | |[11.5+1.5
10000 1109+12 [ [112+12 [ [113+1.1 [ [113+1.1 | [113+1.1 | [113+1.0 | [11.2+13

C. FOODCONSUMPTION
The foodintake of the high dosegroup (10000 ppm) was significantly lower during the second week of treatment
only. Except for this finding the food consumption of all the treatment groupswas comparable to the control group
duringthe study period.

Table 6.3.26-2: Subchronic (90 Day) Oral Toxicity Study with Glyphosate Technical in Beagle Dogs &
Testcompound stability inexperimental diet (dog feed) [Jjjij 1999): Average weekly food intake

Food consumption [g/animal/day]
Week 1 2 | 3 | 4 5 | 6 | 7
Testitem
Males
[ppm]
0 254 + | 336 + [ 342 + [ 336 + [ 320 + [ 346 + [ 345 *
84.18 34.76 38.72 36.74 48.33 13.88 32.11
200 1287 + | 1354 =+ | 1366 +| 1376 +|1326 =+ | 346 +[ 1350 =+
11.12 22.38 42.98 33.24 41.72 19.30 22.46
2000 1305  +£ [ 1373  +| 1406 | 1347 £[1334 £ ([1363 £ [1358 =
34.04 32.62 29.60 52.39 27.28 18.51 41.16
%
o000 | 1262+ %}7075 11380 +|1368 +|1342 =£|1332 +£|1330 =+
14.66 (_4'7%) 69.48 40.18 14.68 17.02 23.85
Testitem Females
[ppm]
0 247 + | 263 +| 278 + | 302 + |29 + | 298 + | 283 +
48.56 64.46 64.82 52.58 48.42 41.60 43.19

170



Glyphosate

Volume 3-B 6.3 (AS)

Table 6.3.26-2: Subchronic (90 Day) Oral Toxicity Study with Glyphosate Technical in Beagle Dogs &
Testcompound stability in experimental diet (dog feed) - 1999): Average weekly food intake

Food consumption [g/animal/day]
Week 1 | 2 3 | 4 | 6 | 7
Testitem
[ppm] Males
200 1285 £ [ 1332 | 1324 [ 1352 ][ 1323 =+ [ 1321 =*]1292 =
41.19 44.57 11.87 37.92 47.21 46.27 41.66
2000 1212 +£[1306 £ 1338 £[1309 +£[1298 +£[]286 +[1290 =+
56.44 35.34 39.11 40.42 35.71 40.52 25.84
ooos | 1212 % ig%‘z* 11348 £[ 1327 +£[1303 =261 +|1288 o+
56.85 : 38.54 12.23 32.63 73.55 51.41
(-37%)
Food consumption [g/animal/day]
Week 8 | 9 | 10 | 11 12 | 13
Testitem
[ppm] Males
0 325+32.85 |312+36.42 | 332+30.75 | 356+34.71 |368+39.65 |369+39.22
200 1342+9.63 | 1325+27.23 | 1343+23.34 |318+31.48 | |347+37.37 | |312+38.62
2000 1366+£27.74 [ 1339+35.81 | [321+59.31 | |330+£43.36 | |329+50.93 | |339+41.15
10000 1324+£1.50 [ 1328+14.35| |303+20.89 | |341+£8.66 | |333+29.42 | |330+20.32
Testitem Females
[PPm]
0 297+42.76 | 275+40.08 | 290+32.70 | 295+29.64 | 292+24.20 | 285+30.58
200 1294+68.51 | 1294+40.30 | 1325+19.41 [ 1317+54.56 | [290+83.86 | |271+68.36
2000 1298+26.68 | 1284+39.81 | |278+22.77 [ |285+20.64 | 1303+33.72 | |283+36.84
10000 1294+40.57 | 1298+42.13 | |262+31.61 | |268+35.84 | |262+40.44 | |256+27.40

* Statistically significant from controls (p <0.05)

The calculated mean daily test substance intake is summarised in Table 6.3.2.16 -3.

Table 6.3.2.16-3: Subchronic (90 Day) Oral Toxicity Study with Glyphosate Technical in Beagle Dogs
& Test compound stability in experimental diet (dog feed) - 1999): Group mean compound

intake levels
Dietary Mean daily test substance intake [mg/kg bw/day]*
Dose group concentration Males Females Combined
[ppm]
1 (control) 0 0.0 0.0 0.0
2 (low) 200 5.2 5.4 5.3
3 (mid) 2000 54.2 52.8 53.5
4 (high) 10000 252.4 252.7 252.6

* Based on actual food intake and body weight data

D. OPHTHALMOSCOPICEXAMINATION
There were no ophthalmological findings atthe beginningand at theend of the treatment period.

E. HAEMATOLOGY ANDCLINICAL CHEMISTRY

A significantincrease in clottingtime and GGT -activity was observed in both sexes at the 45-day interim bleed;
however, in absence of any corresponding changes atterminal bleed or any histopathological correlate in the liver,
this observation is considered to rather reflect a systemic error during determination than a real effect of the test
item. The RMS has added data on alkaline phosphatase (ALP) in table 6.3.2.17-4, which showed an increase
compared with controls atthe interim blood samples in males (significant) and atboth the interim and final analysis
in females (non-significant).
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Table 6.3.26-4: Subchronic (90 Day) Oral Toxicity Study with Glyphosate Technicalin Beagle Dogs &
Test compound stability in experimental diet (dog feed) (Jij 1999): Summary of results for
clotting time, GGT-activity and alkaline phosphatase.

Males Females
[ppm] 0 | 200 | 2000 | 10000 0 | 200 | 2000 | 10000
Clotting time [s]
Pre-exposure | 145 + | 1150 =+ | 1147 =+ [144 +|154 =+ | 1162 =*||149 | |13]1 =+
bleed 32.47 22.37 12.69 37.47 28.62 17.31 17.17 24.21
45 day [ 131 | 1153* &£ | 1172* £ | 1183*%+ | 141 + | 1161* £ | 1173* £ | 1182*%+
interim bleed | 3.77 4.76 6.61 2.94 6.68 1.50 8.66 2.36
90 d final | 134 +|134 +£([1136 =+ | 1139 +|142 + (142 +| 134 +| |138 =
bleed 10.85 18.84 12.40 4.79 7.89 10.08 11.90 21.92
GGT [U/L]
Pre-exposure | 9+2.5 110 =+ 18 + (17 +[9+£351 |7 + (17 + [ 111 =+
bleed 2.16 2.31 0.82 2.58 1.89 5.56
45 day | 13 + (13 116 [ 119%% + |14 +|14 1|14 | 121* +
interim bleed | 3.56 191 1.73 2.22 1.71 3.74 2.94 2.87
(+171% (+919%)
)
90 d final | 11 112 £|116 | 118 |17 +|l16 |16 +|129 =+
bleed 7.27 2.00 4.50 1.50 6.06 5.56 6.99 7.89
ALP (U/L)
Pre-exposure | 151 + (146 +£|193 =£|189 +|155 (135 =+£|155 | 185 =
bleed 37.61 21.09 57.43 62.43 62.75 43.89 27.21 53.82
45 day | 259 +£|232 +£(384 +£|432* +|309 <+|264 £|318 ]|427 =
interimbleed | 114.6 32.15 102.6 69.70 1475 104.2 74.87 135.8
(+129%
)
90 d final | 313 +|228 +(317 +|371 +|305 +(233 +|[268 +]|465 =
bleed 164.2 58.82 115.9 81.36 1804 106.5 105.5 75.27

* Statistically significant from controls (p <0.05);
$ Significant dose correlation

Total bilirubin seemed affected; however, in absence of a histopathological correlate on the liver, the effect was
not consideredadverse.

Table 6.3.26-5: Subchronic (90 Day) Oral Toxicity Study with Glyphosate Technical in Beagle Dogs &
Testcompound stability in experimental diet (dog feed) - 1999): Summary of results for total
bilirubin

Males Females
[ppm] 0 [ 200 | 2000 | 10000 0 [ 200 | 2000 | 10000
Total bilirubin [umol/L]
Pre-exposure | 3.71 +| 1399 £|3.71 | |3.14 +£|3.67 x| 351 £[1396 | 14.02 =
bleed 0.43 0.39 0.57 0.24 0.35 0.62 0.80 0.36
45 day | 525 | [5.10 £[1593 £|1597 £|522 +| 1523 +£|16.49%+ | 16.54*¢
interim bleed | 0.75 0.70 0.45 0.26 0.30 0.38 047 +0.34
90 d final [4.21 +]15.65%+| 15.95%+ | 16.21*® [ 4.00 16.57*+ [ 17.08*+ [ 17.18%°
bleed 0.90 0.54 0.73 +0.54 +0.52 0.29 0.35 +0.75
(+98%) (+79%)

* Statistically significant from controls (p <0.05);
$ Significant dose correlation
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F. URINALYSIS
All parameters were in the normal range and comparable between controlandtreated animals.

G. NECROPSY
Organweights
No treatment-related effects were observed.

Necropsy
No treatment-related effects were observed.

Histopathology
There were a few incidental findings with equal distribution across control and treated groups — no relation to
treatmentwas observed.

111. CONCLUSIONS

No signs of toxicity or ophthalmological findings were observed in any dose group. Food consumption was
significantly reduced in the high dose group initially (week 2) while body weights remained unaffected.
Haematological parameters appeared in general unaffected (clotting time was increased after 45 days of exposure
in both sexes, but no effects on this parameter were visible at termination; other parameters attaining statistical
point significance fell within historical control). Slight increases on total bilirubin and gamma-glutamyl
transferase were observed in the high dose group. No effects on urine parameters, organ weights or organ
histopathology were observed.

In absence of any histopathological correlate, the inconsistent effects described in haematology and clinical
chemistry were considered incidental and of notoxicological significance. The No Observed Adverse Effect Level
(NOAEL) was considered tobe 10000 ppm.

Assessmentand conclusion by applicant:

In this study, threetreated groups of four male and four female Beagle dogs received the test item, glyphosate
technical, at dietary dose levels of 0,200,20000r 10000 ppm (correspondingto 0,5.3,53.5 0r252.6 mgkg
bw/day) for 90 days according to OECD 409 (1981) and in compliance with GLP (no certificate of the
competentauthority was provided).

Oral administration of glyphosate technical via feed to Beagle dogs at concentrations of 200, 2000 or 10000
ppm had no adverse effect on general health, growth, haematological, clinical chemistry or urinalysis
parameters, organweights, gross or histopathological changes. The NOAEL is considered to be 10000 ppm,
correspondingto 252.6 mg/kg bw/day.

Assessmentand conclusion by RMS:

The RMSdisagrees with the notifier on the NOAEL of the study and proposes a lower NOAEL of 2000 ppm
(corresponding to 54.2 and 52.8 mg/kg bw/day in males and females, respectively). This is based on a
decreased food consumption in both sexes in the second week of treatment and on increased GGT -levek in
femalesat thetopdose atinterim analysis (significant) and after 90-day treatment (notsignificant), which are
>50% increased compared with controls.

Further, ALP was increased compared with controls at the interim blood samplesin males (significant) and at
both the interim and final analysis in females (both non-significant). These changes in ALP were considered
adverse asthe increase was >50% compared with controls. In addition, statistical significant higher levels of
total bilirubin were seen at all dose levels, however, as no effects were seen on the liver, only the increased
levelsatthe top dosewere considered adverse as these were accompanied by increased GGT -and ALP levek.

In the previous assessment in the RAR (2015), the NOAEL proposed by the notifier was agreed and the
followingwas concluded by RMS DE: “Thestudy is considered acceptable. It is agreed to consider the highest
dose the NOAEL because the minor effects were indeed not adverse. The lower body weight gain at the
beginning of treatment is very probably a result of impaired food consumption. Lower food intake might be
due to a palatability problem or mightsimply resultfromthe need of the animals to adaptto a diet witha new
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and perhaps strange taste. The higher bilirubin levels might be due to treatment but were not accompanied
by any pathological change.

It was notedthat the highest dose choosen, as compared to other studies with dietary administration to dogs,
was ratherlow.”

B.6.3.2.17. Oral 13-week toxicity study in dogs — study 3

Data point | CA5.3.2/025

Reportauthor ]

Reportyear 1996 (Study report)

Reporttitle First Revision to Glyphosate Acid: 90-Day Oral Toxicity Study in Dogs
ReportNo I /1802

Document No Not reported

Guidelines followed in study OECD409 (1981); USEPA Subdivision F82-1(b)

Deviations from current test{Heart, thymus, spleen and uterus were not weighed; microscopic
guideline (OECD409,1998) examinationof spinal cord was performed only at lumbar level. Deviations
from thecurrent version of OECD 409 (1998) are mainly dueto the factthat
the study was alignedto an older version ofthe OECD testguideline 409.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Data point CA5.3.2/026

Reportauthor ]

Reportyear 1996

Reporttitle First Revision to Glyphosate Acid: 90 Day Oral Toxicity Study in Dogs -
Appendix

ReportNo | RIEZ

Acceptability/Reliability ConclusionGRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

ExecutiveSummary

In a repeated-dosetoxicity study glyphosate acid was administered to groups of four male and four female Beagle
dogsatdose levels of 0 (control), 2000, 10000 0r 50000 ppm (equivalentto 0, 68, 323 or 1680 mg/kg bw/day for
malesandO0, 68,334 or 1750 mg/kg bw/day for females) glyphosate acid in the dietfora period of atleast 90 days.
The clinical condition and body weights of the dogs were monitored during the study, as was their biochemical
and haematological status. At the end of the study the dogs were subjected to an examination post mortem. The
major organs were fixed, processed and examined microscopically.

Glyphosate acid was palatable to dogs in dietary concentrations up to and including the limit dose of 50000 ppm
in the diet.

Toxic effects were confined to dogs given 50000 ppm glyphosateacid, these being small reductions of body weight
gain. Males also had slightly reduced plasma protein and calcium concentrations.

Kidney weights of males given 10000 and 50000 ppm glyphosate acid were increased. Plasma alkaline

phosphatase activity of females given 50000 ppm glyphosate acid was slightly increased. These effects were not
accompanied by a histopathological lesion and are consideredto be of notoxicological significance.
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There were no haematological, clinical or pathological changes associated with glyphosate acid treatment. The
toxicological no observed adverse effect level of glyphosate acid given in the diet to dogs for 90 days was 10000
ppm, with only minimal effectsat 50000 ppm.

An absoluteno effectlevel was 2000 ppm glyphosate acid.

Minimaltoxicity was seen when glyphosate acid wasadministered in the dietfor 90 days atthelimit dose 050000
ppm.

The RMS agrees with the NOAEL of 10000 ppm as proposed by the notifier. This dose levelis equivalentto 323
mg/kgbw/day for males and 334 mg/kg bw/day for females. The increased absolute kidney weights at the mid and
high-dose in males are not considered adverseas no clear dose-response was shown. No data is provided a relative
kidney weights. At the mid and high dose, absolute liver weight was also increased, however, asthese changesdo
not exceed 20% compared with controls this is not considered adverse. At the top dose of 50000 ppm, ako an
adversedecreasein body weightgain in malesand females anda decreased in plasmacalcium levels in males was
seen.

I. MATERIALS AND METHODS

A: Materials

1. Testmaterial: Glyphosate acid

Description:  Technical, white solid (passedthrougha 75 pim mesh)
Lot/Batchnumber:  D4490/1,P18
Purity: 99.1%w/wa.s.
CAS#: Notreported
Stability of test compound:  Not reported
2. Vehicle and/

o Glyphosate acid wasadministered in diet
or positive control:

3. Testanimals:

Species Dog
Strain Beagle
22 — 26 weeks

Individually in indoor pens, with a floorarea 0f345x 115 cm. Each pen

Age/weight at dosing
Source
Housing
consisted of an exercise area and separate sleeping quarters with a heated
floor

Acclimatisation period
Diet

Water
Environmental conditions

Study designand methods

4 — 5 weeks

Laboratory Diet A (Special Diet Services Ltd., Witham, Essex, UK), ad
libitum

Mainswater, ad libitum

Temperature:19-22 °C

Humidity: Notreported

Air changes: Approximately 12 changes/hour

Photoperiod: 11 hours light/ 13 hours dark
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In-life dates: 12 August 1986 19 November 1986

Animal assignment

The study consisted of one control and three treatment groups each containing 4 male and 4 female dogs. The
randomisation procedureemployed ensured the evendistribution of animals acrossreplicates (randomised blocks)
and treatment groups, by body weight, placing litter mates in different treatment groups. The sexes were
randomised separately.

Male dogs received 400 gandfemales 350 g of the appropriatediet, in the morning between9 amand 12 am each
day. Duringthe pre-study period, the food was removed 2 — 5 hours after presentation in an attempt to ensure that
the dogs ate the diet rapidly. Several batches of test diets were prepared so that no one batch was fed for longer
than 5 weeks.

The clinical condition and body weights of the dogs were monitored during the study, as was their biochemical
and haematological status. At the end of the study the dogs were subjected to an examination post mortem. The
major organs were fixed, processed and examined.

Dietpreparation and analysis
All experimental diets were based on expanded, ground Laboratory Diet A.

The glyphosate acid concentration was determined for each occasion diet was mixed. The homogeneity of diets
containing glyphosate acid was established by analysis of aliquots of diet taken from each mix ofth e lowand high
dose diet on the first occasion on which diets were prepared. The stability of the low and high dose diets was
determinedovera 39 day period on one mix fromthefirst occasion onwhich diets were prepared.

Concentration analysis results: The achieved dietary concentrations of glyphosate acid were all within + 9 % of
the target concentrations.

Homogeneity results: The homogeneity was considered to be satisfactory with all the mean values from the
analysisat the different sampling points being within 6 % of the overallmean.

Stability results: Over a period of 39 days, no significant change was seen in the chemical stability at 2000 and
50000 ppm glyphosate acid.

Observations:

A detailed clinical examination, which included cardiac and p ulmonary auscultation, was made on all dogs pre-
experimentally andin week 13. In the treatment period, the dogs were observedat least twice during the working
day forgross clinical and behavioural abnormalities.

A daily record of faecal consistency was made during the pre-experimental and dosing periods.

Body weight
All dogs were weighed weekly, before feeding, throughout the pre-study period, onday 1 and thereafter at weekly
intervals, until termination.

Food consumption

Food residues were recorded daily and were then discarded. These measurements were made usually 4 hours
(between 2 — 5 hours) after presentation of the dietduring the pre-experimental period and a pproximately 24 hours
after presentation of the diet during the dosing period.

Ophthalmoscopic examination
The eyesof alldogs were examined by indirect ophthalmoscopy pre -experimentally andin week 13.

Haematology and clinical chemistry

Jugular vein blood samples were taken before feeding from all dogs in weeks -1, 4, 8 and 13 and the following
parameters measured: Haemoglobin, haematocrit, red blood cell count, mean cell volume, mean cell haemoglobin,
mean cell haemoglobin concentration, platelet count, total white cell count, differential white cell count, blood cell
morphology, kaolin-cephalin time and prothrombintime.
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Bone marrow smears were taken froma femur of alldogs at necropsy, air dried, fixed in absolute methanol and
stored but not examined.

Clinical chemistry

Jugular vein blood samples were taken before feeding from all dogs in weeks -1, 4, 8 and 13 and the following
parameters assessed in plasma: Urea, glucose, albumin, total protein, cholesterol, triglycerides, creatine kinase
activity, alkaline phosphatase activity, aspartate aminotransferase activity, alanine aminotransferase activity,
gamma-glutamyl transferase activity, calcium, sodium and potassium.

Urinalysis

Urine was collected by catheterisation from all dogs, once pre-experimentally and in week 13. Microscopic
examination of the centrifuged deposits, from all dogs, was made pre-experimentally and in week 13 on the
samples taken for biochemical analysis. The following parameters were determined: Urobilinogen, specific
gravity, pH, bilirubin, protein, ketones, glucose andblood.

Investigations postmortem

Macroscopic examination

At the end of the 90 day dosing period, all animals were Killed and examined post mortem. This involved an
external observation andaninternal examination of all organs and structures.

Organweights

From all animals surviving to scheduled termination, the following organs were removed, trimmed free of
extraneous tissue and weighed: Adrenal glands, brain, epididymides, kidneys, ovaries, liver, testes and thyroid
glands (with parathyroids).

The left and right components of paired organs were weighed separately.

Tissue submission

The following tissues were examined in situ, removed and examined and fixed in an appropriate fixative: Gross
lesionsincluding masses, adrenal gland, aorta, brain, bone and bone marrow (rib), caecum, colon, duodenum, gall
bladder, epididymis, eyes, femur (includingstifle joint), heart, ileum, jejunum, kidney, liver, lung, lymph node —
prescapular, lymph node — mesenteric, mammary gland (females only), oesophagus, ovary, pancreas, pituitary
gland, prostate gland, rectum, salivary gland, spinal cord (lumbar), skin, spleen, sternum, stomach, testis, thymus,
thyroid/parathyroid gland, trachea, urinary bladder, uterus, voluntary muscle, cervixand nerve — sciatic.

Microscopicexamination
All processed tissues were examined by light microscopy.

Statistics

Body weight gains from thestart of the study to eachweek and final body weights were considered by analysis of
variance, separately for malesand females.

Haematology, blood and urine biochemistry data were considered, at each sampling time after the start of the
study, by analysis of co-variance on pre-experimental values. Male and female data were analysed together and
the results examined to determinewhether differences between control and treated groups were consistent between
sexes.

Organ weights at termination were considered by analysis of variance and analysis of co -variance on the last
measured body weight, separately for males and females. Left and right components of paired organs were
considered separately and combined toinvestigate for any differential effects.

All analyses allowed for the replicate design of the study and were carried out using SAS (1982). Unbiased
estimates of the treatment group means were provided by least square means (LSMEANS option in SAS). Each
treatment group was compared to the control group mean using a two -sided Student's t-test, based on the emor
mean square from the appropriate analysis. Where male and female data were analysed together, the se comparisons
were made separately.
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All data were checked for atypical values and where such values were detected the analyses were repeated omitting
these values to detemine their influence on the conclusions.

1. RESULTS AND DISCUSSION

A. MORTALITY
There were no mortalities.

B. CLINICAL OBSERVATIONS
The clinical observations noted were of a minor nature, often seen in studies of this duration using this strain of
dogand areconsidered to beunrelated to treatmentwith glyphosate acid.

C. BODYWEIGHT ANDBODYWEIGHT GAIN
Body weight gain of males given 50000 ppm glyphosate acid showed a slight depression throughoutthe study, but
the differences were not statistically significant.

Females given 50000 ppm glyphosate acid showed slightly reduced body weight gains throughout the study and
these were occasionally statistically significantly different from the controls.

There was no effect on growthin dogs given 2000 or 10000 ppm glyphosateacid.

Table 6.3.2-1: First Revision to Glyphosate Acid: 90 Day Oral Toxicity Study in Dogs
I 1996): Intergroup comparison of body weight and body weight gain [g] (selected
time points)

Dietary Concentration of glyphosate acid [ppm]
Week Males Females
0 2000 10000 50000 0 2000 10000 50000
Initial
weight 10.97 10.60 11.00 10.90 9.70 9.40 9.47 9.47
4 0.65 0.38*
1.00 1.13 1.07 (-35%) 0.64 0.75 0.85 (-41%)
9 1.65 0.97*
2.07 1.92 2.07 (-20%) 131 142 152 (-26%)
13 2.03 1.47
2.47 2.93 2.70 (-18%) 1.60 1.72 1.92 (:8%)
Final
weight 13.03 13.00 13.37 12.50 11.31 11.13 11.40 10.95

* Statistically significant difference from control group mean (p <0.05; Student’s t-test, 2-sided)

D. FOOD CONSUMPTION AND UTILISATION

All dogs ate allthe diet presented during the dosing period. Thedose received (in mgglyphosateacid/kg bw/day)
was similar for both males and females. During the study, there wasthe expected decrease in the dose received,
dueto the increasing weight of the dogs.

One dog fed 10000 ppm glyphosate acid was given cubed diet for two days in week 5 to prevent it scooping up
powdered dietand therebyallowinghealingto a wound in its front paw. No glyphosate acid was received by this
dogon these two days.

Dose rates (based onnominal dietary levels of glyphosate acid) were calculated in terms of mg/kg bw/day. Mean
valuesareshownbelow:
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Table 6.3.2-2: First Revision to Glyphosate Acid: 90 Day Oral Toxicity Study in Dogs - 1996): Mean
Dose Received [mg/kg bw/day]
Glyphosate acid [ppm] 2000 10000 50000

Males 68 323 1680
Females 68 334 1750

E. OPHTHALMOSCOPICEXAMINATION
There were no treatment-related ophthalmological findings.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology
There were no differences in haematological parameters which were considered to be related to treatment.

Blood clinical chemistry

Male dogs fed 50000 ppm glyphosate acid showed slightly reduced plasma albumin and total protein
concentrations, possibly representing the start of the expected effect of feeding an inert substanceata sufficiently
high levelto reduce the intake of nutrients. Plasma calcium levels were also minimally reduced in these animak,
possibly a result of calcium sequestration which occurs with compounds structurally -related to glyphosate acid.

Female dogs given 50000 ppm glyphosate acid had slightly elevated plasma alkaline phosphatase activities
throughout the study.

There were no treatment-related changes in dogs fed 2000 or 10000 ppm glyphosate acid. There were other isolated
instances where results were statistically significantly different from control, but these were considered to be
unrelated totreatment.

Table 6.3.2-3: First Revision to Glyphosate Acid: 90 Day Oral Toxicity Study in Dogs
B 1°96): Intergroup comparison of clinical chemistry — selected parameters and time
points

Dose Level of glyphosate acid [ppm]
Parameter | Week Males Females
0 2000 | 10000 | 50000 0 2000 | 10000 | 50000
Albumin 4 3.70 3.70 1373 | |3.43* | 3.76 13.65 |[13.80 |[]3.51*
[g/100mL] |8 3.77 1374 | 13.69 | 13.53* [3.72 1371 1392 []3.63
13 3.92 1397 | 1377 | |3.66* | 3.84 13.70 | 13.94 | |3.78
Totalprotein | 4 5.57 1542 | |534 | |5.14* | 5.36 1540 | 1542 | |5.22
[9/100 mL] *
8 5.44 1549 | |532 | |5.22% | 5.32 1530 | 15.52*% | |5.19
13 5.60 1570 | 1545 [ 1538 [5.39 1534 | 15.65* | |5.30
Calcium 4 11.2 11.2 J11.1 [ [10.5% [ 10.9 t1.1 [ 1112 [ ]10.7
[mg/100mL] *
(-6%)
8 112 [ (111 | [10.9% [ |10.8* [ 109 [111.0 [ 111.2* [10.9
*
(-4%)
13 10.7 110.5 | 110.8 | |10.0* | 10.4 1103 | 1106 | 104
*
(-7%)
4 182 1190 [ 1188 [1193 [176 1181 [ 1182 [1220%*
8 155 1168 | 1164 | 1177 | 152 1155 | 1155 | 1181*
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Table 6.3.2-3: First Revision to Glyphosate Acid: 90 Day Oral Toxicity Study in Dogs
I 1996): Intergroup comparison of clinical chemistry — selected parameters and time
points

Dose Level of glyphosate acid [ppm]
Parameter | Week Males Females
0 2000 | 10000 | 50000 0 2000 | 10000 [ 50000
Plasma 13 149 1165 1160 1161 140 1143 1145 1166*
alkaline
phosphatase
[mU/mL]

* Statistically significant difference from control group mean (p <0.05; Student’s t-test, 2-sided);
** Statistically significant difference from control group mean (p < 0.01; Student’s t-test, 2-sided)

G. URINALYSIS
There were no differences in urine clinical chemistry parameters, nor in urinary sediment examinations, which
were considered to berelated totreatment.

F. SACRIFICE AND PATHOLOGY

Organweights

Kidney weights of males given 10000 or 50000 ppm glyphosateacid were slightly increased above control values.
Therewasalso a smallincrease in liverweight at these dose levels, but in male dogs only.

Thyroid weights, adjusted for body weight, of females given 2000 or 10000 ppm glyphosate acid were statistically
significantly reduced from control values. In the absence of any dose response relationship across all groups, this
is considered not to be oftoxicological significance.

Table 6.3.2-4: First Revision to Glyphosate Acid: 90 Day Oral Toxicity Study in Dogs -
1996): Intergroup comparison of selected organ weights [g] in dogs (absolute and adjusted
(9/13 kg body weight))

Dose Level of glyphosate acid [ppm]

Organ Males Females

0 2000 10000 | 50000 0 2000 10000 | 50000
Kidneys— 56.1 57.7 62.4* 62.0* 52.6 50.6 54.4 55.6
absolute (g)
Kidneys— 55.7 58.2 61.6* 62.7* 53.6 50.4 53.0 56.2
adjusted (g/13
kg body
weight)
Liver— 385 409 427*%* | 436** | 358 358 373 359
absolute (g)
Liver— 385 409 427* 436** | 362 357 367 362
adjusted (g/13
kg body
weight)
Thyroid — 0.902 0.952 1.011 0.871 0.926 0.815 0.767 0.847
absolute (g)
Thyroid — 0.893 0.966 0.989 0.890 0.949 0.811* | 0.735** | 0.860
adjusted (g/13
kg body
weight)

* Statistically significant difference from control group mean (p <0.05; Student’s t-test, 2-sided);
** Statistically significant difference from control group mean (p < 0.01; Student’s t-test, 2-sided)

Macroscopic findings
No macroscopic findings were observed attributable to the administration of glyphosate acid.
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Microscopicfindings
There was no microscopic pathology attributable to the administration of glyphosateacid.

Incidental findings included minor granulomatous/inflammatory lesions in lung, alimentary tractand lymph node
associated with ascarid migration. Imperfectspermatogenesis and minimal secretory activity of the prostate were
observed in several sexually immature males. Minimal cystitis manifest as infiltration of the mucosa by
inflammatory cells and small haemorrhages were found in several animals and were consistentwith a subclinical
bacterial infection ofthe lower urinarytract.

I11. CONCLUSIONS

Glyphosate acid was palatable to dogs in dietary concentrations up to and including the limit dose of 50000 ppm
in the diet.

Toxic effects were confined to dogs given 50000 ppm glyphosate acid, these being small reductions of body weight
gain. Males also had slightly reduced plasma protein and calcium concentrations.

Liverand kidney weights of males given 10000and 50000 ppm glyphosateacid were increased. Plasma alkaline
phosphatase activity of females given 50000 ppm glyphosate acid was slightly increased. These effects were not
accompanied by a histopathological lesion and are consideredto be of notoxicological significance.

There were no haematological, clinical or pathological changes associated with glyphosate acid treatment. The
toxicological no observed adverse effect level of glyphosate acid given in the diet to dogs for 90 days was 10000
ppm, with only minimal effectsat 50000 ppm.

An absoluteno effectlevelwas 2000 ppm glyphosate acid.
Minimaltoxicity was seen when glyphosate acid wasadministered in the dietfor 90 days atthe limit dose 0f50000

ppm. The toxicological no adverse effect level for glyphosate acid from this study was 10000 ppm in the diet
(equivalentto a dose of more than 300 mg glyphosate acid/kg bw/day).

Assessmentand conclusion by applicant:

In this sub-chronic toxicity study glyphosate acid was administered to groups of four male and four female
Beagle dogsat dose levels of 0 (control), 2000, 10000 or 50000 ppm (equivalent to 0, 68, 323 or 1680 mgkg
bw/dayformalesand 0,68, 334 or1750mg/kgbw/day for females) glyphosate acid in the diet fora period
of at least90days accordingto OECD 409 (1981) and in compliance with GLP (no certificate of the competent
authority was provided).

Minimal toxicity including minimally reduced body weight gain was seen when glyphosate acid was
administered in thediet for 90 days at the limit dose of 50000 ppm. Reduced plasmaalbumin and total protein
concentrations in male dogs fed 50000 ppm glyphosate acid may represent the start of the expected effect of
feedingan inert substance at a sufficiently high levelto reduce the intake of nutrients. Minimal reduction of
plasma calcium may be a result of calcium sequestration which occurs with compounds st ructurally-related to
glyphosate acid. The NOAEL for glyphosate acid from this study was 10000 ppm (equivalent to 323 mgkg
bw/day for males and 334 mg/kg bw/day for females).

Assessmentand conclusion by RMS:

The RMS agrees with the NOAEL of 10000 ppm as proposed by the notifier. This dose levelis equivalentto
323 mg/kg bw/day for males and 334 mg/kg bw/day for females. The increased absolute kidney weights at
the mid and high-dose in males are not considered adverse as no clear dose-response was shown. No data is
provided a relative kidney weights. At the mid and high dose, absolute liver weight was also increased,
however, asthese changes do not exceed 15% compared with controls this is not considered adverse. At the
top dose of 50000 ppm, also an adverse decrease in body weight gain in malesand females and a decreased
in plasma calcium levels in males was seen.
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In the previous assessment in the RAR (2015), the NOAEL proposed by the notifier was agreed and the
followingwas concluded by RMS DE: “The studyis considered acceptable andthe NOAEL of 10000 ppm is
agreed with. It was noticed thattest material of very highpuritywas used.”

B.6.3.2.18. Oral 13-week toxicity study in dogs — study 4

Data point: | CA5.3.2/027

Reportauthor

Reportyear 1996

Reporttitle HR-001: 13-week Oral Subchronic Toxicity Study in Dogs
ReportNo 94-0158

Document No Not reported

Japan MAFF Guidelines 59 NohSan No0.4200, 1985; U.S. EPA FIFRA
Guidelines SubdivisionF,1984; OECD 409(1981)

Deviations from current test|Reticulocytes not counted, clotting not evaluated; blood chloride, sodium
guideline (OECD 409, 1998) and potassium not measured; uterus and thymus not weighed. Deviations
from thecurrent version of OECD 409 (1998) are mainly dueto the factthat
the study was alignedto an older version ofthe OECD testguideline 409.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability: Conclusion GRG: Valid, category 2a

Guidelines followed in study

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

An oral 90—day toxicity study of HR-001 (Glyphosate technical) was conducted in Beagle dogs of both sexes.
Groups of 4 males and 4 females were given the testitem by incorporatingit into a basal diet ata level of 0, 1600,
8000 0r40000 ppm (equivalentto 0,39.7,198 or 1015 mg/kg bw/day for malesand0,39.8,201 or 1014 mgkg
bw/dayforfemales) fora period of 13 weeks. Animals were checked daily for general conditions, mortality and
individual food consumption was also measured daily. Body weights were recorded weekly. All animals were
subjected to ophthalmology, urinalysis, haematology and blood biochemistry periodically. At termination of
treatment, the animals were euthanised and subjected to necropsy and organ weight analysis. Histopathological
examinationwas performed onallanimals.

40000 ppmgroup: Three of the four females showed decrease in urine pH value. However, since the test item is
degradedinto freeacid inducingacidified urine, the decrease in urine pH value without concomitantsign s of renal
toxicity was not considered of toxicological significance.

8000 and 1600 ppm groups: There were no treatment -related abnormalities in any parameters in either sex.

No significantly adverse effects were observedin Beagle dogs of both sexes following the dietary treatment with
HR-001ataconcentrationas high as 40000 ppm for 13 weeks

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial: Glyphosate technical
Identification: HR-001
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Description:

Lot/Batch#:

Purity:

Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weightat dosing:
Acclimation period:
Diet/Food:
Water:
Housing:
Environmental conditions:

B:  Studydesignand methods

White crystal
T-950308
94.61%

Not mentioned in the report

Plain diet/ none

Dog

Beagle
I

& 5 months; @ 6 months

Male and female

3273-327g;2224-258¢g

& 21 days; 950 days

Solid diet DS (Oriental Yeast, Co.) restricted at250 g/dog/day
Filtered and sterilised tap water, ad libitum

Individually in stainless steel cages 83.5x90.0 x80.0 cm

Temperature: 24+2°C
Humidity: 55+10%
Air changes:  15/hour

12 hourslight/dark cycle

In life dates: 1995-09-20to 1996-02-08

Animal assignmentand treatment:

The test material was offered on a continuous basis in the basal diet to groups of 4 males and 4 females Beagle
dogs fora minimum of 90 days. Dietary concentrations were 0, 1600, 8000 and 40000 ppm (equivalent toan intake
0f 0.39.7,198 or 1015 mg/kg bw/day formalesand 0, 39.8,201 or 1014 mg/kgbw/day for females).

Table 6.3.2-1: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs -1996): Study design

Dietary Achievedtest
Testgroup concentration concentration Males Females
[ppm] [mg/kg bw/day]
Control 0 3:0;2:0 4 4
Low 1600 4:39.7; 9:39.8 4 4
Mid 8000 4:198; 9:201 4 4
High 40000 4:1015;9:1014 | 4 4

Homogeneity ofthe test substance in diet was ascertained forall dose levels using the samplestaken from the top,
middle and bottom portions of themixer at the first diet preparation (before initiation of the study). The coefficient
of variation of the concentrations of technical glyphosatewas 2.3 % or less for all test diets and confirmed that the
test substancewas mixed in the basal diet atgood homogeneity.

Concentrations of technical glyphosate in test diets were monitored forallbatches of test diets of alldose levek
during the study. The overall mean concentrations found in test diets were within a range of 94 —101% to the
nominal levelsand confirmedthat thetest substance was mixed in the test diets at acceptable concentrations.

Mortality
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Mortality was expressed weekly asa ratio of the cumulative number of animals found dead orkilled in extremis
to the effective number of animals per dose group.

Clinical observations

Cage-side observation was performed daily on all animals to detect moribund or dead animals and abnomal
clinicalsigns, and all findings were recorded. In addition, a detailed examinationincluding palpation for masses
was performed at least once a week.

Body weight
Body weights ofallanimals were recorded atinitiation of treatmentand weekly during thest udy. Inaddition, final
body weight of each animal was measured before necropsy.

Food consumption and utilisation
Food residues, if any, were collected and weighted every morning. Daily food consumption by each animal was
calculated as follows:

Chemical intake [mg/kg bw/day] was calculated weekly from food consumption and body weight data and the
nominaldose level.

Ophthalmoscopic examination
Prior to initiation of treatment and at week 13, allanimals were subjected to ophthalmological examinations with
a direct ophthalmoscope.

The following parameters were determined: Eyeball, eyelid, conjunctiva, cornea, anterior chamber, pupil, iris,
lens, vitreous body and fundus.

Haematology and clinical chemistry

Prior to initiation of treatment and at weeks7 and 13, allanimals were subjected to haematological examinations.
Blood samples were withdrawn with heparinised syringes from the cephalic vein of the animals following
overnight starvation. A part of each sample was transferred to a cup treated with EDTA and subjected to the
haematological examination.

The following parameters were determined with a fully automated haematology analyser: Haematocrit (Ht),
haemoglobin (Hb), erythrocyte count (RBC), mean corpuscular volume (MCV), mean corpuscular haemoglobin
(MCH), mean corpuscular haemoglobin concentration (MCHC), platelet count (PLT) and total leukocyte count
(WBC).

Prior to initiation of treatment and at weeks 7 and 13, all animals were subjected to biochemical examinations.
Plasma from heparinised blood samples from haematological tests was used.

The following parameters were determined: Alkaline phosphatase (ALP), glutamic oxaloacetic transaminase
(GOT), glutamic pyruvic transaminase (GPT), y-glutamyl transpeptidase (GGTP), creatine phosphokinase (CPK),
creatinine (Creat.), blood urea nitrogen (BUN), total protein (TP), aloumin (Alb), globulin (Glob.),
albumin/globulin ratio (A/G ratio), glucose (Gluc.), total cholesterol (T. Chol.), triglyceride (TG), total bilirubin
(T. Bil.), calcium (Ca) and inorganic phosphorus (P).

Urinalysis

Prior to initiation of treatment and atweek 13 of treatment, allanimals were subjected to urinalysis.

Volume and sediments were determined onurine samples collected for 24 hours using trays. The other parameters
were determined on freshurine samples.

The following parameters were determined: specific gravity, pH, protein, glucose, ketones, occult blood,
urobilinogen, bilirubin, appearance urine volumeand urinary sediments.

Sacrifice and pathology
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All animals were subjected to a complete necropsy and all gross findings were recorded. After 13 weeks of
treatment, all animals were anesthetised and euthanised by exsanguinations from the carotid artery before
necropsy. At necropsy the organs and tissues except eyes were removed and preserved in neutral-buffered 10 %
formalin. The eyes were fixed in a phosphate-buffered mixedsolution of formalin and glutaraldehyde forabout 3
daysandtransferred to neutral-buffered 10 % formalin.

Weights of the following organs were recorded for all animals and the ratios to the final body weight were
calculated: Brain, heart, adrenals, thyroids with parathyroids, liver, ovaries, kidneys, prostate and spleen.

The following organs and tissues from all animals were histopathologically examined: Brain, spinal cord,
peripheral nerve, pituitary, thyroids with parathyroids, thymus, adrenals, tonsil, spleen, bone with marrow, lymph
nodes, heart, aorta, tongue, pharynx, buccal mucosa of oral cavity, salivary glands, oesophagus, stomach, liver,
gall bladder, pancreas, duodenum, jejunum, ileum, caecum, colon, rectum, nasal cavity, larynx, trachea, lung,
kidneys, urinary bladder, testes, prostate, epididymides, penis, ovaries, oviducts, uterus, vagina, diaphragm, eyes,
femoral muscle, skin, mammary gland and all gross lesions.

Statistics

Statistical significance of differences observed in the examination data betweenthe control and treated groups was
estimated at 5 and 1% levels of probability. In analyses for body weights, urine specific gravity, urine volume,
haematology, blood biochemistry, and organ weights, data were first examined by Bartlett's test for homogeneity
of variances among groups . When the variances were homogeneous, the standard one way classification analysis
of variance was usedto determine whether all the group means were homogeneous or not. When the group means
proved to be heterogeneous, Dunnett's (equal number of animals) or Scheff-s (unequal number of animals) multiple
comparisontest wasapplied. When it was shown by Bartlett's test that the variances were heterogeneous, the
datawere evaluated by Kruskal-Wallis ‘s non-parametric variancetest. If significant differences were indicated by
this non-parametric procedure, Dunnett's type (equal number of animals) or Scheff-s type meanrank sum testwas
applied. Urinalysis except data of urine specific gravity and urine volume and food consumption were analysed
by MannWhitney's U test. Data on clinical signs, mortality, ophthalmology, necropsy and histopathology were
evaluated by Fisher’s exact probability.

1. RESULTS AND DISCUSSION

A MORTALITY
There were no animals found dead or killed in extremis in any groups during the treatment period.

B. CLINICAL OBSERVATIONS

Statistically significantdifferences in incidence of clinical signs were not observed between the controland treated
groups in either sex. There were sporadic incidences of loose stools in one male in the 8000 ppm group during
week 10 and two males in the 40000 ppm group duringweeks5 and 9 forone dogandweeks 5, 6 and 8 for the
otherdog.

C. BODYWEIGHT
Statistically significant differences in body weights were not observed between the controland treated groups in
eithersex throughoutthe treatment.

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE
There were no significantchanges in food consumptionand chemical intake in either sex of thetreated groups.

The overallgroup meanchemical intakes [mg/kgbw/day] overthe whole treatment period were calculated from
food consumption, body weights and the nominal dose levels. The results are shown in the table below:

Table 6.3.2-2: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs -1996): Summary of
compound intake

Dose level Overallgroup meanchemical intake
[Ppm] [mg/kg bw/day]
Males Females
1600 39.7 39.8
8000 198 201
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Table 6.3.2-2: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs [l 1996): Summary of
compound intake

Dose level Overallgroup meanchemical intake
[Ppm] [mg/kg bw/day]
Males Females
40000 1015 1014

E. OPHTHALMOSCOPICEXAMINATION
No ocularchanges were detected in any dose groups ofboth sexes.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

Statistically significant changes in haematology parameters were observed in the treated groups as shown in the
followingtable:

Table 6.3.2-3: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs - 1996): Results
of haematological examinations week 13 (mean = SD)

Dose group [ppm]

Parameter Males Females

0 1600 8000 | 40000 0 1600 8000 | 40000

Erythrocyte count (RBC) [6.73 £|17.57* |17.77%*|16.84 £|7.20 +([17.55+(17.64 £|18.02 £
[108/mm?] 0.35 +0.44 |+£0.23 (041 0.64 0.34 0.46 1.08
Haemoglobin concentration (Hb) | 152 £|115.9 £|1158 £|[14.8 +|15.9 (1168 £|117.2+( 149 +
[g/dL] 1.1 0.7 1.0 1.0 1.0 0.2 0.7 1.3
Haematocrit (Ht) [%] 454 +(147.0 £(147.6 +|[445£(47.3 £|150.1 £|151.3 £|]458 =

3.3 2.1 2.1 3.2 3.0 05 1.8 3.6

Mean corpuscular volume (MCV) | 67.5 162.1 £ 1613 +| 652 +£|65.9 1665 £1167.3 £ |58.1 £
[fL] 1.7 3.0 39 4.6 2.8 2.7 2.8 10.9

I+
I+

Mean corpuscular haemoglobin | 33.5 133.8 £[]33.3+(]33.2+(335 335 +[335 +(]32.6*
concentration (MCHC) [g/dL] 0.2 0.3 0.7 0.9 0.6 0.2 0.3 +0.5

I+
I+

Lymphocytes (Lym)[10°/mm®]  |3.6 147 £[139 £[]3.5 £[3.0 4.1 £|14.1 £[13.6 =+
0.6 1.7 0.5 0.5 0.9 0.7 14 1.0

I+
I+

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

Although there were statistically significant differences in some parameters in thetreated groups of both sexes, no
dose-response relationship was observed. A significant decrease in mean corpuscular haemoglobin concentration
(MCHC) observed in females of the 40000 ppm group was considered to be incidental, because the change was
also noted for the pre-treatment measurement and was not accompanied with significant abnormalities of
erythrocyte count (RBC), haematocrit (Ht) and haemoglobin (Hb).

Blood clinical chemistry
Occasional statistically significant changes in blood biochemistry parameters were observed in the treated groups
and are shownin the followingtable:

Table 6.3.2-4: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs - 1996): Results of clinical
chemistry examinations week 13 (mean = SD)

Dose group [ppm]
Parameter Males Females
0 1600 8000 40000 0 1600 8000 40000
Albumin (Alb) 3.03 |]|295 +£|13.07 £[]2.89 £|3.02 +([13.24* £|13.18 £[[2.98 +
[o/dL] 0.21 0.24 0.10 0.06 0.10 0.06 0.11 0.10
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Table 6.3.2-4: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs - 1996): Results of clinical
chemistry examinations week 13 (mean = SD)

Dose group [ppm]
Parameter Males Females
0 1600 8000 40000 0 1600 8000 40000
Chloride (CI) 1124 +[1114.1% [[1122 +£[1114.5% [109.8 +[1109.9 £[[108.8 +[109.0 +
[mEqg/L] 1.0 +1.0 0.9 +0.3 0.6 1.0 0.9 1.1
Glucose (Gluc) 104+£4 |]98+7 []100+2 ||101+3 (898 194+4 |196+4 (8914
[mg/dL]

* Statistically significant from controls (p <0.05)

Although there were statistically significant differences in some parameters in the treated groups of both sexes, no
dose response relationship was evident. Although significant increases in chloride (CI) were observedin males of

the 1600 and 40000 ppm groups at week 13, the changes were considered to be incidental because of no dose
dependency andtheir small degrees of alteration.

G. URINALYSIS

In the 40000 ppm group, 3 of 4 females showed decrease in urine pH at week 13, although there were no
statistically significant differences between the control and treated groups of both sexes in any parameters of
urinalysis.

There were no significantchanges in urinalysis in males and females treated at 8000 ppm or less.

Table 6.3.2-5: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs - 1996): Intergroup
comparison ofurinary pHweek 13 (number of animals at pH value)

Dose Group [ppm]
pH Males Females
0 1600 8000 40000 0 1600 8000 | 40000
6.0 - - - - - - - 1
6.5 - - - - - - - -
7.0 - - - - - - - 1
75 - 1 - 1 - - - 1
8.0 - - - 1 - - - -
8.5 4 3 4 2 4 4 4 1

H. NECROPSY

Organweights

There were no gross findings with statistically significant differences in incidence and relationship to the treatment
in the treated groups of either sex. Although a statistically significantincreasewas noted fortherelative weight of
the adrenals in females of the 1600 ppm group, the change was considered to beincidental dueto the lack of dose-
dependency.

Table 6.3.2-6: HR-001: 13-week Subchronic Oral Toxicity Study in Dogs [l 1996): intergroup
comparison ofadrenalweight relative to body weight (mean+ SD)

Dose Group [ppm]
Organ Males Females
0 1600 8000 | 40000 0 1600 8000 | 40000
Adrenal | Absolute | 906 +|943 +| 1061 +|869 +|957 +| 1111 +|994 +|996 =+
(mg) 50 121 102 136 63 104 64 139
Adrenal | Relative | 0.008 £ | 10.009 | 10.010 | 0.008 £ | 0.009 + | 10.011* | 10.010 [ 10.010
[%] 0.001 | +0.001 | +0.001 [0.002 ]0.001 | +0.001|+0.001 | +0.001

* Statistically significant from controls (p <0.05)
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Gross pathology

Histopathology
There were no histopathological changes related to the treatment in the treated groups of eithersex. A female in
the 40000 ppm group showed cutaneous histiocytoma whichis a non-specific lesion in young dogs.

111. CONCLUSIONS

40000 ppm group: Three of the four females showed decrease in urine pH value. However, since the test item is
degradedintofreeacid inducingacidified urine, the decrease in urine pH value without concomitantsigns of renal
toxicity was not considered of toxicological significance.

8000 and 1600 ppm groups: There were no-treatment related abnormalities in any parameters in either sex.

No significantly adverse effects were observedin Beagle dogs of both sexes following the dietary treatment with
HR-001 ata concentration as high as 40000 ppm for 13 weeks. It was detemmined that the no-observable-effect
levelof HR-001was 40000 ppm (equivalent to 1015and 1014 mg/kg bw/day for males and females, respectively).

Assessmentand conclusion by applicant:

Inthisstudy, groups of 4 male and 4 female Beagle dogs were given the test item (glyphosate technical) via
thedietat dose levels of 0, 1600,80000r40000 ppm (equivalentto 0,39.7,198 or 1015 mg/kg bw/day for
malesand 0, 39.8,201 or 1014 mg/kg bw/day for females) fora period of 13 weeks accordingto OECD 409
(1981)and in compliancewith GLP (no certificate of the competentauthority was provided).

No toxicologically relevant adverse effects were observed in Beagle dogs of both sexes following the dietary
treatmentwith HR-001 (glyphosate technical) at a concentrationas high as 40000 ppm for 13 weeks.

Under the experimental conditions of the study, the NOAEL is considered to be 40000 ppm (equivalent to
1015and 1014 mg/kgbw/day for males and females, respectively).

Assessmentand conclusion by RMS:

The RMS agreeswith the assessmentby the notifierand the proposed NOAEL of 40000 ppm (equivalentto
1015 and 1014 mg/kg bw/day for males and females, respectively), the highest dose tested as no adverse
effects were observed. The tendency towards a lower urinary pH in top dose females wasalso seenin other
studies, however, thisis not considered an adverse effect because it is attributed to the acidic properties of the
test substance. This conclusionisin line with the previous assessment of this study in the RAR (2015).

In the previous assessment in the RAR (2015), the NOAEL proposed by the notifier was agreed and the
followingwas concluded by RMS DE: “The studyis considered acceptable. The highestdose level of 40000
ppmis considered the NOAEL because there wereno adverse effects of treatment observed. The decreasein
urine pHin some high dose females is most likelydue to theacidic properties of the test substances and was
measured in other toxicological studies before and after, too. Occurring in isolation, without concomitant
signs of renal or bladder toxicity, thisisnotconsidered an adverse finding. ”

B.6.3.2.19. Oral 13-week toxicity study in dogs — study 5

Data point: [ CA5.3.2/028

Reportauthor

Reportyear 1985

Reporttitle Subacute oral toxicity in dogs (for 90 days) of glyphosate (technical)
of NG

ReportNo Not known

DocumentNo Not reported

Guidelines followed in study Not known
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Not known

Not accepted in RAR (2015)

Groups of three Mongrel dogs per sex and dose were administered
glyphosate (batchand purity not reported); orally via their food at
target dose levels of 0 (control group receiving 0.2% agar solution
mixed in mutton soup), 100, 250 or 500 mg/kg bw/day for 90 days. In
addition, a second group (reversal group) receiving the mid dose of
250 mg/kg bw/day was sacrificed after a 30-day recovery period
followingtreatment. Animals were observed daily for signs of toxicity.
Body weight and food consumption were determined regularly. Blood
samples for haematological (red and white cell parameters) and
clinical chemistry (total serum protein, alanine aminotransferase,
alkaline phosphatase, blood urea nitrogen, glucose) evaluations were
performedat pretest, onstudy day 46 andondays91and 121 just prior
to sacrifice. Urinalysis wasalso performed. All animals were subjected
to gross pathological examination and histopathology. Organ weights
were determined.

There were no deaths during the study and no signs of toxicity were
observed. Laboratory investigations and pathological examinations did
not reveal indications of adverse effects. According to the study
authors, alanineaminotransferase was increased in high dose animak,
however, the respective mean values were exceptionally high at pretest
already. The only findings that could be attributed to treatment were a
reductionin bodyweight gain and, during the second part of the study,
a decrease in food consumption. These effects werenoted in both sexes
but were confined tothe highest dose level. Inaddition, the RMS noted
increased absolute and relative liverweights in malesat the top dose.
Although the liver weight differences compared with controls were not
significant, as the changes were >20%these are considered treatment-
related and adverse. Thus, the mid dose of 250 mg/kg bw/day was
consideredthe NOAEL in this study.

Monograph (2000): The study was considered supportive only due to
reporting deficiencies. For examples, the year when the study was
performedwas notindicated in the original report, test substance pu rity
not reported, statistical analysis of the results was not reported.

RAR (2015): The study was considered invalid due to serious reporting
deficiencies, e.g., absence of information on batch and purity of the
test material.

Thereforeandsincethe study report is not available to GRG, this study
is not considered to be reliable by GRG.

ConclusionGRG:
The study is considered unacceptable, category 4b.

Conclusion AGG:

The study report has beenmade available to AGG by BVL. The RMS
has evaluated the study and agrees with the previous conclusion that
the study is not considered acceptable due to missing information on
the batchand purity of thetest substance and verification ofthe amount
of test substance in the test diet (stability, homogeneity, actual
concentration).

The RMS agrees with the results reported above and with the
conclusion that the treatment-related effects were confined to a
decreased body weight and a decreased food consumption in both
sexes and an increased absolute and relative liver weight in males at
the top dose of 500 mg/kg bw/day. However, no NOAEL is proposed
asthe studyisnot consideredacceptable.

Glyphosate
GLP
Previousevaluation
Short description of
study design and
observations:
Short description of
results:
Reasons for why the
study is not considered
relevant/reliable or not
considered as key
study:
Reasons why the study reportis not
available for submission

The notifier has noaccess tothis study report. Theformer RMS (BVL)
has made thestudy report available to the current RMS.
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B.6.3.2.20. Oral 6 month toxicity study in dogs — study 6

Data point |CA5.3.2/029

Reportauthor e

Reportyear 1983

Reporttitle Six Month Study of Mon 0139 by Gelatin Capsule to Beagle Dogs
ReportNo 810166

Document No Not reported

Guidelines followed in study No guideline statement, butin generalaccordance with OECD 409 (1981)

Deviations from current test|Blood chloride and urine volume were not measured, unclear if a middle
guideline (OECD 409, 1998; |section of the spinal cord was observed microscopically. Deviations from

OECD452,2018) the current version of OECD 409 (1998) are mainly due to the fact thatthe
study wasaligned to anolder version of the OECD test guideline 409.
Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability ConclusionGRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

ExecutiveSummary

MON-0139 (aqueous solution of the isopropylaminesalt of glyphosate) was administered orally by gelatin capsule
to groups of six male and six female Beagle dogs at daily doses of 0, 10, 60 or 300 mg/kg bw/day for approximately
six months.

Clinical observations were done twice daily. Weekly determinations of individual body weight and daily food
consumption were performed. Ophthalmologic examinations were performed at pretest and prior to final necropsy
onallanimals. Haematologicalandblood biochemistry parameters were evaluated prior to start of treatment and
monthly during treatment. Urinalysis was performed pre-testand during months 2, 4 and 6 of treatment. At the
end of the scheduled dosing period, the animals were sacrificed and subjectedto a full examination post mortem.
Selected organs were weighed and specified tissues were taken for subsequent histopathology examination.

There were no mortalities in any of the dose groups. No unusual changes occurred in food consumptionor clinical
signs asa result of MON-0139exposure. However, mean body weights were decreased by >10% compared with
controlsin males attheendofthestudy (day 197), which is considered treatment-related and adverse by the RMS.
The only change which potentially related to MON-0139 administration was an elevation of serum alkaline
phosphatase levels in males and females at all sampling intervals. There was no indication of the source of the
increased levels of this enzyme as no microscopic evidence of lesions in the organs usually responsible for
elevations in serum alkaline phosphatase levels were found. This, together with the generally small magnitude of
these elevations and the lack of dose response in females makes the interpretation of this change equivocal as
regards biological significance and correlation with MON-0139 administration. Changes in total LDH and LDH
isoenzymes were identified but the occurrences were erratic. Total LDH levels were depressed in males especially
from higherdosage levelsat4,5 and 6 months of treatment primarily from decreases in LDH 5. Other changes in
LDH isoenzymes included mild elevations of LDH 2 and LDH 3 in malesanddecreases of these isoenzymes in
females. This lack of consistency in the direction of change between males and females and a lack of consistent
response from onesampling periodto another, along with the lack of correlation of these changes with microscopic
lesions or other serum chemistry changes, suggested an unlikely relationship to MON-0139 exposure. Other
changesin serum chemicaland changes in haematological and urinalysis parameters were isolated eventsand/or
were within the range of normal values and were not considered related to administration of the test substance.
Post mortem, there were no gross lesions, organ weight changes or microscopic findings that were considered
associated with administrationof MON-0139.
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The RMS considers the decreased body weight at the end of the study atthe top dose (300 mg/kg bw/day) in males

astreatment-related and adverse. Based on this observation, the proposed NOAEL is 60 mg/kg bw/day.

I. MATERIALS AND METHODS

A: Materials
1. Testmaterial:

Identification:

Description:

Lot/Batch#:

Purity:

Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weight at dosing:
Acclimationperiod:
Diet/Food:
Water:
Housing:
Environmental conditions;

B:  Studydesignand methods

MON-0139 (aqueous solution of the isopropylamine salt of glyphosate)

Amberliquid

LURT-12011

62.49% for isopropylaminesalt of glyphosate
Shown stable duringthe dosing period

Empty gelatin capsule

Dog

Beagle
I

Approx. 6 months

Male andfemale

46.3-10.6kg; 5.4-8.1kg

Approx. 6 weeks

Purina Certified Dog Chow® 5007 limited to a 2 — 3 hour period
Tap water, ad libitum

Individually in stainless steel dog cages

Temperature: 20-22°C (6872 °F)

Humidity: Not reported

Air changes:  Notreported, assume standard 12 hours
light/dark cycle

In life dates: 1982-01-26to 1982-08-13

Animal assignmentand treatment:

Six male and six female dogs perdose level received MON-0139 orally, by gelatin capsule administration, once
daily forapproximately 6 consecutive months. The liguid MON-0139wasplaced into empty gelatin capsules (size
1/8 0z.). Doses were adjusted weekly to correspond with eachanimal's body weight. Capsules were prepared daily.
Each dogreceived one capsule approximately oneto four hours after removing its food each day. Controlanimalk
were each administered one empty gelatin capsule daily. Animals were acclimated to the laboratory for
approximately 6 weeks and passed a veterinary health check prior to assignment to the study. Animals were
individually housed in stainless steel dog cages.

Analyses after thecompletion of the study indicated 63.2% MON-0139 compared to an assay (conducted prior to
the study) provided by the sponsor of 62.49% MON-0139. This +0.7 % variation of analyses was within nomal
limits and no decomposition of MON-0139 were demonstrated.
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Table 6.3.2-1: Six Month Study of Mon 0139 by Gelatin Capsule to Beagle Dogs [JJJjjjjj 1983): Study

design
Dose Level
Testgroup [mg/kg bw/day] Males Females
Control 6 6
Low 10 6 6
Mid 60 6 6
High 300 6 6
Mortality

Each animalwas checked for mortality or signs of morbidity at least twice daily duringthe treatment period.

Clinical observations
A check forclinical signs of toxicity was madeat least twice daily (morningand afternoon) on allanimals.

Body weight
Weekly determinations of individual body weight were performed.

Food consumptionand utilisation
Daily determinations of food consumption were performed.

Ophthalmoscopic examination
Ophthalmologic examinations were performed at pretestand prior to final necropsy on allanimals.

Haematology and clinical chemistry

Laboratory investigations of haematology and clinical chemistry were performedafter overnight fastingon all the
dogs beforedosing started and approximately monthly during the treatmentperiod. Theblood samples were taken
from the jugular vein afteran overnight fast.

EDTA was used as an anti-coagulant for evaluation of all haematology parameters with the exception of
prothrombin time for which citrate was used. The following haematological parameters were measured:
Haemoglobin, haematocrit, red blood cell count, meancell volume (MCV), mean cellhaemoglobin (MCH), mean
cell haemoglobin concentration (MCHC), reticulocyte count, total white blood celland differential counts, platelet
countand prothrombin time.

For clinical chemistry evaluations, serum was harvested from whole blood and analysed for the following
parameters: Blood urea nitrogen, glucose, alkaline phosphatase, aspartate aminotransferase, alanine
aminotransferase, lactic dehydrogenase (total and isozyme determination), sodium, potassium, calcium, creatinine,
total protein, albumin, globulin (calculated), cholesterol, phosphorus, direct and total bilirubin.

Urinalysis

Urinalysiswas performed on all the dogs before dosing started and again duringmonths 2,4, and 6 of treatment.
Urine was collected using metabolism cages. The following parameters were measured: Appearance, pH, specific
gravity, proteins, glucose, ketones, blood pigments, bilirubin and urobilinogen. Microscopic examination of the
spun urine deposit was performed.

Sacrifice and pathology

After 6 months of consecutive treatment, all surviving animals were fasted overnight, sacrificed by intravenous
sodium pentobarbital followed by exsanguination and subjected to a gross pathological examination. Teminal
body weights were recorded immediately priorto sacrifice.

The following organ weights were determined: Adrenals, thyroids with parathyroids, pituitary, brain, heart, liver,
kidneys, testes with epididymides and ovaries.

Tissue samples were taken from the following organs and preserved in buffered formalin: All gross lesions,
adrenals, aorta, brain (cerebrum, cerebellum, medulla), colon, duodenum, epididymides, eyes with optic nerve,
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heart, ileum, jejunum, kidneys, liver, gallbladder, lungs, lymph nodes (mesenteric), mammary gland, oesophagus,
ovaries, pancreas, pituitary gland, prostrate, rib with marrow, salivary gland (mandibular), spinal cord (cervical,
lumbar), sciatic nerve, skeletal muscle, skin, spleen, stomach, testes, thymus, thyroid/parathyroids, trachea, urinary
bladder, and uterus. All tissues above from the controland high dose groups were examined histopathologically .
Only tissues with gross lesions were microscopically observed from the mid and low dose groups as no target
organswere identified in the high dose animals.

Statistics

Non-categorical data from haematological, serum chemical and urinalysis were statistically examined by Dunnett's
test forthecomparison of multiple treatments with a control, and/or by inspection. Categorical data were examined
to determine any remarkable group differences. Statistical evaluation of differences in body weights, food
consumptions, terminal body weights and absolute organ weights between treated and control groups was
accomplished by the use of Dunnett's test. The Mann-Whitney test with Bonferroni’s Inequality was used to assess
the organ/body weight ratios. Acomparison of the frequency of microscopic lesions between treated groups and
controls was evaluated by the use of Fisher's Exact Test with Bonferroni’s Inequality.

1. RESULTS AND DISCUSSION

A. MORTALITY
There were no mortalities.

B. CLINICAL OBSERVATIONS
No unusual clinicalsigns were notedthatcould be attributedto MON-0139 exposure.

C. BODYWEIGHT

No significant body weight changes occurred betweenany ofthedose groups. However, meanbody weights were
decreased by >10% compared with controls in males at the end of the study (day 197), although not significant,
thisis considered treatment-related and adverse by the RMS.

Table 6.3.2-2: Six Month Study of Mon 0139 by Gelatin Capsule to Beagle Dogs - 1983):
Intergroup comparison of body weights at selected time periods (group means)

Dose Level [mg/kg bw/day]
Parameter Males Females
0 | 10 | 60 [ 300 0 | 10 | 60 | 300
Body weight

Pre-test® 8.5 8.6 8.6 8.7 6.5 6.6 6.6 6.5
1 month(day29) | 9.3 9.3 9.3 94 6.9 7.1 7.2 7.1
3 months (day 92) | 10.8 10.6 10.7 10.4 7.9 7.8 7.9 7.7
12.0 114 11.8 104 9.2 8.2 8.6 9.0

6 months (day 197) (-13%)

@Mean for all animals on study by sex; * Statistically significant from controls (p <0.05);

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE

There were no treatment-related effects. Food consumption in treatment groups was comparable to controls. Test
compound was administered by gelatine capsule with dosages adjusted according to individual animal weight.
Determination of the degree of absorption of the test item following dosing was not performed.

E. OPHTHALMOSCOPICEXAMINATION
There were no test substance-related ophthalmological findings at the end of the treatment period.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

Statistically significantchanges were observed in several haematological parameters. However, the only parameter
in which changes occurred in the same sex at several different sampling periods was mean cell haemoglobin
concentration (MCHC). As changes were very slight and no dose-response is being observed, these changes are
not considered relevant.
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Table 6.3.2-3: Six Month Study of Mon 0139 by Gelatin Capsule to Beagle Dogs (JJJjij 1983):
Intergroup comparison of MCHC at selected time periods (group means)

Dose Level [mg/kg bw/day]
Parameter Males Females
0 | 10 | 60 | 300 0 | 10 | 60 | 300
MCHC [g/dL]

Pre-test? 343 - - - 34.3 - - -

1 month 33.6 134.2% | 134.2*% | 134.2* | 33.8 134.2* | 134.3*%* | 33.8

3 months 33.3 133.8 133.2 133.6 334 133.7 133.1 334

6 months 31.9 132.5%% | 132.6%* | 132.8** | 32.1 1324 132.6% | 132.7*%*

@Mean for all animals on study by sex;
* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

Blood clinical chemistry

Statistically significant changes were observed in several serum chemistry parameters. The only parameters in
which changes occurred in the same sex at several different sampling periods were total LDH and LDH
isoenzymes. Asno clear pattern is seen overtime for each sub-enzyme and between sexes, these changes are not
considered relevant. Further, these changes were not accompanied by gross or microscopic liver lesions.

Alkaline phosphatase (ALP) levels were generally slightly elevated in both males and females at all sampling
periods, although it was statistically significant only in malesfrom Group 3 at 5 months of treatment. This change
in males was most evident at the highest dosage level while in females it was usually present among all treated
groups often with no dose response. This effect was considered as possibly related to administration of the test
substance. Changes in other clinical chemistry parameters had no biological significance and were apparently
unrelated to compound administration. As changes are less than 50% compared with controls, there changes are
not consideredrelevant by the RMS.

Table 6.3.2-4: Six Month Study of Mon 0139 by Gelatin Capsule to Beagle Dogs - 1983).
Intergroup comparison of specific clinical chemistry parametersat selected time periods (group means)

Dose Level [mg/kg bw/day]
Parameter Males Females
0 | 10 | 60 [ 300 0 | 10 [ 60 [ 300
LDH (total) [IU/L]
Pre-test? 107 - - - 147 - - -
1 month 168 1183 1134 1125 103 1183** [ 1121 180.8
3 months 70.3 142.8%% [ |61.3 162.5 83.6 180.1 189.5 153.7
6 months 76.8 157.6 145.0%*% | |44.5%* | 32.9 140.4 1433 140.3
LDH 1 [%]
Pre-test? 24 - - - 17 - - -
Tmonth 15 17%% 15 15 22 117 22 123
3 months 29.3 126.3 120.3 131.0 24.8 130.7 126.7 131.5
6 months 423 138.2 133.5 141.2 36.0 141.0 139.5 132.8
LDH 2 [%]
Pre-test? 24 - - - 23 - - -
1 month 18 115 18 117 22 115%* [ 118 123
3months 18.0 122.3% [ 122.7% [ 158 [24.0 117.2% [ [17.2%* [ 1242
6 months 16.0 119.8 122.3*% [ 121.7* | 23.0 120.5 123.8 123.3
LDH 3 [%]
Pre-test? 26 - - - 30 - - -
1 month 23 120 130% 126 27 123% 123% 126
3 months 25.2 130.7% | 127.7 120.5 30.2 121.3%% | [23.0* | |21.3%*
6 months 22.7 122.8 127.8 124.0 30.0 127.0 126.8 131.7
LDH 4 [%]
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Table 6.3.2-4: Six Month Study of Mon 0139 by Gelatin Capsule to Beagle Dogs [JJij 1983):
Intergroup comparison of specific clinical chemistry parametersat selected time periods (group means)

Dose Level [mg/kg bw/day]
Parameter Males Females
0 10 60 300 0 10 60 300
Pre-test? 15 - - - 17 - - -
1 month 21 21 120 122 17 120 119 114%
3 months 13.8 112.8 1132 [ 1137 13.7 1128 [ 1152 111.2
6 months 12.2 113.0 112.7 19.3 9.7 17.5 18.7 110.1
LDH5 [%]
Pre-test? 11 - - - 13 - - -
1 month 23 138+ [ |17 120 12 126%* | 119 114*
3 months 13.7 19.2 1162 [119.0 [73 118.0%* [ 118.0%* [ 111.8
6 months 7.5 16.2 13.7 13.8 1.7 14.0 11.3 11.0
ALP[IU/L]
Pre-test? 383 - - - 351 - - -
1 month 345 1343 1347 1382 273 1295 1330 1302
3 months 238 1245 1251 1285 246 1289 1300 1263
5 months 146 1151 1156 1205** [ 152 1235 1233 1207
6 months 137 7169 1157 1177 152 1205 7191 1210

@Mean for all animals on study by sex;
* Statistically significant from controls (p <0.05);
** Statistically significantfrom controls (p <0.01)

G. URINALYSIS
Statistically significant changes were observed in several urinalysis parameters. However, there were no
parameters in which changes occurred in the same sex at several differentsampling periods.

H.  NECROPSY

Organweights

The only meanabsolute organ weight value thatwas statistically different from the control valuewas a decreased
meanthyroid gland weight in males from the intermediate dosage group. This change was not presentin the highest
dosage group, therefore, it was not considered to have resulted from MON-0139 administration. The mean right
testicularweight of the highest dosage groupwas increased (not statistically significant) dueto anincrease in the
recorded testicular weight of one animal. There were, however, no gross or microscopic lesions recorded for the
right testis of that animal. The only changes in organ to body weight ratios were increases in heart and thyroid
weights relative to terminal body weights. The increased relative heart weights occurred in females from the
intermediate dosage leveland the increased relative thyroid weights occurred in females from the lowest dosage
level, both of which resulted from non-significant increases in the absolute organ weights that were apparently
unrelated tochemicaladministration.

Gross pathology
There were no gross lesions that were associated with administration of MON-0139.

Histopathology
There were no microscopic lesions thatwere associated with administration of MON-0139.

I11. CONCLUSIONS

There were no mortalities in any of the dose groups. No unusual changes occurred in body weight, food
consumption or clinical signs as a result of MON-0139 exposure. The only change which potentially related to
MON-0139 administration was an elevation of serum alkaline phosphatase levels in males and females at all
sampling intervals. There was no indication of the source of the increased levels of this enzymeasno microscopic
evidence of lesions in the organs usually responsible for elevations in serum alkaline phosphatase levels were
found. This, together with the generally small magnitude of these elevations and the lack of dose response in
females makes the interpretation of this change equivocal as regards biological significance and corre lation with
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MON-0139 administration. Other changes in serum chemical and changes in haematological and urinalysis
parameters were isolated events and/or were within the range of normal valuesand were not considered related to
administration of the test substance. Post mortem, there were no gross lesions, organ weight changes or
microscopic findings thatwere considered associated with administration of MON-0139.

Assessmentand conclusion by applicant:

In this study, the test item MON-0139 (aqueous solution of the isopropylamine salt of glyphosate) was
administered orally by gelatin capsule to groups of six male and six female Beagle dogs at daily doses of 0,
10,60 or 300 mg/kg bw/day for approximately six months according toa testing regime similar to OECD 409
(1981)and in compliancewith GLP (no certificate of the competentauthority was provided).

All animals survived until termination of the study. There were no clinical signs of toxicity. There were no
effects on body weight, food consumption, ophthalmoscopy, haematology, urinalysis, gross postmortem
findings, organweights or microscopic pathology considered biologically adverse or related to administration
of MON-0139. An apparent increase in alkaline phosphatase activity potentially associated with treatment
was observed in top dose males from the second measurement onwards reaching statistical significance in
monthfiveonly. Changes in total LDH and LDH isoenzymes were identified butthe occurrenceswere erratic.
No other clinical chemistry parameters were considered adversely affected. As the increase in alkaline
phosphataseactivity was notaccompanied by any other indication of organ or tissue damage, the highest dose
of 300 mg/kg bw/day canbe consideredthe NOAEL.

Assessment and conclusion by RMS:

The RMS agrees with the assessment by the applicant. However, the RMS considers the decreased body
weight at the end of the studyat the top dose (300 mg/kg bw/day) in malesas treatment-related and adverse.
Based onthis observation, the proposed NOAEL for MONO0139 is 60 mg/kg bw/day.

In the previousassessment in the RAR (2015), the following was stated by the RMS DE:

“There isan acceptable studyin whichtheformulation MONO0139 (62.49 % IPA salt of glyphosate) had been
administered for six months in gelatine capsules to Beagle dogs I 1983, TOX9552361). This
study isstill included since itwas found acceptable upon re-evaluation by RMS. At least, it is suitable to show
that thissalt proved to be ofno higher toxicity in dogs than the acid .”

B.6.3.2.21. Oral 13-week toxicity study in dogs — study 7

Data point |CA5.3.2/030

Reportauthor

Reportyear 1981 (Hungarianreport, Revised and English version 1991)
Reporttitle 3 Month Oral Dietary Toxicity Study with Glyphosate in Dogs
ReportNo 8011

DocumentNo Not reported

None indicated, study preceded OECD 409 guideline, but the study design
wassimilarto OECD 409 (1981)

Deviations from current test|Not all required haematological, clinical chemistry, urinalysis parameters
guideline (OECD409,1998) were evaluated; some organs were not weighed or microscopically
examined. Formulated diets were not analysed for concentration,
homogeneity or stability. Purity of the test substance not stated in therevised
report since the respective supplement to the original report was missing to
the author of the revised report. Individual and group data not reported for
body weight, food consumption, haematology, clinical chemistry and organ
weights.

Guidelines followed in study

Previousevaluation Not accepted in RAR (2015)
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GLP/Officially recognised | No, GLP was not compulsory when study was performed
testing facilities
Acceptability/Reliability Conclusion GRG: Supportive, category 3a

Conclusion AGG: The study is considered unacceptable due to serious
reporting deficiencies, e.g. the purity and manufacturer of the test substance
is not reported and concentration, homogeneity and stability of the test
substance was not verified in the test diet and reporting tables of body
weight, food consumption, haematology, clinical chemistry and organ
weights are missing. Further, several haematological, clinical chemistry and
urinary parameters were not evaluated (refer to mentioned deviations
above).

Executive Summary

Thisis a revised and English report version of the 1981 Hungarian report. The revisionwas regarded as necessary
by the study sponsor in order to eliminate slight deficiencies and to analyse moredeeply the obtained experimental
data. Forthis revision, none of the original data of the study were modified or omitted according to the best of the
revision author’s knowledge.

Glyphosate (purity and manufacturer notstated since the respective supplement as mentioned in the original study
report was not included in the revised report) was administered to groups of four male and four female Beagle
dogs forthree months via food at target dietary concentrations of 0,200,600 0r 2000 ppm (equivalentto 0, 9.08,
24.92 or 77.43mg/kg bw/day).

All animals survived the dosing period and there were no clinical signs of toxicity. Body weight and food
consumption wereoverall notaffected (values notreported in the revised report). Haematology, clinical chemistry,
urinalysis and gross pathological examination did not reveal adverse effects (values not reported in the revised
report). Liver weight (values not reported in the revised report) was marginally lower at the highest dose level
(2000 ppm). In two high dose males and in all high dose females, a histopathological feature called "indistinct
structure" was described. Thiswas alsoseenatthemid dose (600 ppm) levelin a smaller number of dogs (2 males
and one female). This change was characterised by round shaped and enlarge d hepatocytes and occasionally ako
by the narrowing of some of the hepatocytic trabeculae andslight dissociation of the liver structure. In addition,
congestionof theliverwasnoted in three malesandallfemale dogs in the highest dose group.

As the study is not considered acceptable no NOAEL is being proposed.

Il. MATERIALS AND METHODS

A:  Materials
1. Testmaterial: Glyphosate
Identification: 14/980
Description:  Notreported
Lot/Batch#: 03090380

Purity:  Purity not stated since the respective supplement mentioned in the
originalstudy report was not provided in the revised report

Stability of test compound:  Not reported

2. Vehicle and/
or positive control: Plain diet/none

3. Testanimals:
Species:  pog
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Strain: Beagle

Age:  9-11months
Sex:  Maleandfemale

Weightatdosing:  Body weight data attest start not included in revised report
Acclimationperiod:  3\yeeks

Diet/Food:  Composition not provided in the revised report.

Water:  Tap water, ad libitum

Housing:  |ndividually in kennels (1 square meter)
Environmental conditions: Temperature: 18+2°C
Humidity: 50+£5%
Air changes:  5-7/hour
Light/dark cycle: Not reported

B:  Study designand methods
In life dates: 1980-11-24to 1981-02-26

Animal assignmentand treatment:

The test material was offered daily in diet to groups of 4 malesand4 females Beagle dogs for 13 weeks. Target
dietary concentrations were 0,200,6000r2000ppm (equivalentto 0,9.08,24.92 or 77.43 mg/kg bw/day). Food
was mixed with appropriate amounts of test substance one week before the start of the study and monthly
thereafter. Food was provided tothe animals for 3 hours each day between 0900 and 1200 hours and unconsumed
food was weighed and food consumption calculated weekly. Thereport does not indicate that formulated dietwas
analysed for concentration, homogeneity or stability. The study design is summarised in the table below:

Table 6.3.2-1: 3 Month Oral Dietary Toxicity Study with Glyphosate in Dogs || GczcIEING
1981): Study design

Testgroup Dietary concentration Males Females
[ppm]
Control 0 4 4
Low 200 4 4
Mid 600 4 4
High 2000 4 4
Mortality

Animalswere observeddaily.

Clinical observations
Animals were observeddaily.

Body weight
Body weight measurementwas done weekly.

Food consumption and utilisation
Each day, unconsumed food was weighed and food consumption calculated weekly. Chemical intake [mgkg
bw/day] was calculated weekly from food consumption and body weight data and the nominal dose level.

Ophthalmoscopic examination
Not performed.

Haematology and clinical chemistry
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Blood samples were collected from the antebrachial vein prior to initiatio n of treatment and on study days 42 and
85+2 days. Thefollowing haematology parameters were measured: haematocrit, haemoglobin, erythrocyte count,
and totaland differential leukocyte counts.

The following clinical chemistry parameters were measured: Alkaline phosphatase, glutamic oxaloacetic
transaminase, glutamic pyruvic transaminase, creatinine, blood urea nitrogen, total protein, albumin, globulin,
albumin/globulin ratio, glucose, bilirubin, potassium and sodium.

Urinalysis
Urine was collected using metabolic cages at termination of the dosing period. The following urine parameters
were evaluated: specific gravity, pH, protein, glucose and microscopic examination of sedimentwas performed.

Sacrifice and pathology

After 13 weeks of treatment, all animals were subjected to a complete necropsy and all gross findings were
recorded. Animals were anaesthetised with phenobarbital and euthanised by exsanguinations from the carotid
artery before necropsy. At necropsy, the organs and tissues were removedand preserved in 8 % formalin.

Weights of the following organs were recorded for all animals and the ratios to the final body weight were
calculated: Brain, hypophysis, pituitary, heart, adrenals, thyroids, liver, gonads, and kidneys.

The followingorgans and tissues from all animals were examined microscopically: Brain (cerebrum, cerebellum
pons), hypophysis, spinal cord, peripheral nerve, pituitary, thyroids, adrenals, spleen, lymph nodes (cervical,
mesenteric), heart, aorta (thoracic, abdominal), salivary gland (submandibular), oesophagus, stomach (cardiac,
fundus, pylorus), liver, gall bladder, pancreas, duodenum, jejunum, ileum, large intestine, trachea, lungs, kidneys,
urinary bladder, testes, prostate, ovaries, uterus, eyes, femoral muscle, andall gross lesions.

Statistics
Differences betweenthe control and treated groups were analysed using Student’s two samples t -test.

1. RESULTS AND DISCUSSION

A MORTALITY
All animals survivedthe study.

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

C. BODYWEIGHT

There were no statistically or biologically significant differences in weight variations occurring during the study
between control and glyphosate treated animals. The supplement containing the data was not included in the
revised study report.

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE

There was an isolated reduction in food consumption in some of the high dose (2000 ppm) group animak at or
around study week 9 primarily associated with 3 dogs. Reduced food intake occurred at other times during the
study similarly in controls andtreated dogs but these reductions were no longer observed by the end of the study
period. However, food intake was reduced in all study groups attheend ofthedosing period causinga moderately
lower substance intake. The supplement containing the food consumption data was not included in the revised
study report.

The overallgroup meanchemical intakes [mg/kg bw/day] over the whole treatment period were calculated from
food consumption, body weights and the nominal dose levels. The results are shown in the table below:
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Table 6.3.2-2: 3 Month Oral Dietary Toxicity Study with Glyphosate in Dogs
1981): Summary of mean group compound uptake, selected weeks [mg/kg bw/day]

Study Week Dose levels forboth sexes combined [mg/kg bw day]
Dose group [ppm]
0 200 600 2000
1 - 9.07 25.9 83.85
3 - 10.54 25.86 91.88
6 - 10.95 24.73 88.90
9 - 9.86 28.31 68.41
10 - 8.14 25.78 64.54
11 - 6.26 21.98 71.49
12 - 7.28 19.66 50.93
13 - 4.58 15.18 44.73
Weeks1-13 - 9.08 24.92 7743

E. OPHTHALMOSCOPICEXAMINATION
Not performed.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

There were no significant differences in haematology values in measured parameters between control and treated
dogs duringthe study. The supplement containing the data was notincluded in the revised study report.

Bloodclinical chemistry
There were no significant differences in clinical chemistry values in measured parameters between control and
treateddogs duringthe study. The supplement containing the data was not included in the revised study report.

G. URINALYSIS
There were no significant differences in clinical chemistry values in measured parameters between control and
treateddogs duringthe study. The supplement containing the data was not included in the revised study report.

H. NECROPSY

Organweights

Marginally lower absolute liver weights resulted in lower relative liver weights for high dose animals. There were
no differences in weights of the other organs between controls and treated animals. The supplementcontaining the
datawasnotincluded in the revised study report.

Gross pathology

The revised report indicates that the findings at necropsy were rare, slight and nonspecific to treatment with
glyphosate with no differences observed between control and treated groups. The report indicates a “weaker
general condition of the animals at necropsy” that did not correlate with the clinical laboratory and pathology
findings. One 600 ppm group female and one 2000 ppm group female were graded as in poor general condition at
necropsy.

Histopathology

200



Glyphosate Volume 3-B 6.3 (AS)

No findings considered indicative of severe toxicity were observed in any of the organs examined. Alterations
considered mild were found only in the livers of some higher dose group dogs that were described as “indistinct
structure”thatdid “not transfer to degeneration and was regarded as fully reversible”. The revised report presents
a histopathology report indicated to be prepared from the primary histopathology findings from 1981. The changes
observedin thelivers of the high dose group dogs (2000 ppm) were described in the revised report as round shaped,
enlarged hepatocytes and occasionally narrowing of some of the hepatocytic trabeculae and slight dissociation of
the structure. Non-pathologic congestions seen the liver of one lower dose animal was more pronounced in the
animals with “indistinct liver structure”. The abnomal presence or localisation of connective tissue or fibrosis
were not observed. No other changes observed were considered attributable to treatment with glyphosate. It was
concluded that treatment-related findings occurred only in the liver of the high dose group animals in the form of
increased congestion and “indistinct structure”. These liver lesions were considered functional and reversible. No
other findings were considered of toxicological or pathological significance.

Table 6.3.2-3: 3 Month Oral Dietary Toxicity Study with Glyphosate in Dogs _
- 1981): Summary incidence of liver histopathological findings

Dietary Concentration [ppm]
Finding Males Females
0 200 600 2000 0 200 600 2000

Focal 4/4 1/4 2/4 3/4 4/4 2/4 1/4 3/4
subacute

inflammation

Congestion 0/4 1/4 0/4 3/4 0/4 0/4 0/4 4/4
Indistinct 0/4 0/4 2/4 2/4 0/4 0/4 1/4 474
structure

111. CONCLUSIONS

All animals survived the dosing period and there were no clinical signs of toxicity. Body weight and food
consumption were overall not affected. Haematology, clinical chemistry, urinalysis and gross pathological
examinationdid notreveal adverse effects. Liver weight (values notreported in the revised report) was marginally
lower at the highestdose level (2000 ppm). Intwo high dose males and in all high dose females, a histopathological
feature called "indistinct structure™ was described. Thiswasalso seen atthe mid dose (600 ppm) levelin a smaller
number of dogs (2 males and one female). This change was characterised by round shaped and enlarged
hepatocytes and occasionally also by the narrowing of some of the hepatocytic trabeculae and slight disso ciation
of the liver structure. Inaddition, congestion of the liver was noted in three males and all female dogs in the highest
dose group.

None of the parameters recorded or measured revealed treatment related changes, except histopathology, where
more or less functional type morphological changes were described in the livers of some dogs of the highest dose

group.

Assessment and conclusion by applicant:

Groups of four male and four female Beagle dogs were treated for three months with glyphosate via their food
at target dietary concentrations of 0, 200, 600 or 2000 ppm (equivalent to 0, 9.08, 24.92 or 77.43 mgkg
bw/day). Allanimals survived the dosing period and there were no clinical signs of toxicity. Body weight and
food consumption were not affected. Haematology, clinical chemistry, urinalysis and gross pathological
examination did not reveal adverse effects. Liver weight (value not reported in the revised report) was
marginally lower at the highestdose level (2000 ppm). Intwo high dosemalesand in all high dose females, a
histopathological feature called "indistinct structure" was described. This was also seen at the mid dose (600
ppm) level in a smaller number of dogs (2 males and one female). This change was characterised by round
shaped and enlarged hepatocytes and occasionally also by the narrowing of some of the hepatocytic trabeculae
and slight dissociation of the liver structure. In addition, congestion of the liverwas noted in three male and
allfemale dogs in the highest dose group. The toxicological significance of these findings is equivocal. Based
on these results, an average daily glyphosate intake of approximately 25 mg/kg bw/day calc ulated from the
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600 ppm mid-dose target concentration can be considered a NOAEL for dogs under the conditions of this
study.

Assessment and conclusion by RMS:

The study is considered unacceptable due to serious reporting deficiencies (refer to acceptability/reliability
commentsby RMSabove). Thisisin line with the previous assessments in the DAR and RAR (2015).

In the study report, only the histopathology results were adequately reported. In two high dose malesand in
all high dose females, a histopathological feature called "indistinctstructure™ in the liver was described. This
wasalso seen atthe mid dose (600 ppm) levelin a smaller number of dogs (2 malesand one female). This
change was characterised by round shaped anden larged hepatocytes and occasionally also by the narrowing
of some of the hepatocytic trabeculae and slight dissociation of the liver structure. In addition, congestion of
the liver wasnoted in three malesandallfemale dogs in the highest dose group. Asalready indicated in the
DAR, it should be takenintoaccountthat similar liver effects were also seenin the 12-month dog study from
the same laboratory (refer to B.6.3.2.26) but were not seen in any other dog study with glyphosate obtained
from other manufacturers.

As the study is not considered acceptable no NOAEL is being proposed.

B.6.3.2.22. Short term dog - one-year oral —study 1

Data point |CA5.3.2/031

Reportauthor

Reportyear 2007

Reporttitle Glyphosate technical: 52-week Toxicity Study by Oral Route (Capsule) in
Beagle Dogs

ReportNo 2964700

DocumentNo Not reported

Guidelines followed in study OECD452 (1981); IMAFF 2-1-14(2001)

Deviations from current test|None
guideline (OECD452,2018)

Previous evaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability ConclusionGRG: Valid, category 2a

Conclusion AGG: Thestudy is considered acceptable.

Executive Summary

The toxicity potential of glyphosate technical was assessed in a 1-year oral toxicity study in male and female
Beagle dogs. Groups of four dogs per sex received daily doses (capsules) of 0,30, 125, or 500 mg/kg bw/day for
52 consecutive weeks (dose level selectionwas based onthe results of a 13-week study runin the same laboratory).
Observations covered mortality, clinical signs, body weight, food consumption, ophthalmological examinations,
haematology, clinical chemistry, urine analysis, organweights, necropsy and histopathological examination.

No unscheduled deaths or premature sacrifices occurred during the study. Therewere no treatment-related effects
on clinical signs, eyes, body weight, food consumption, haematology, clinical chemistry or urine analysis
parameters in both sexes. However, a reduced body weight gain was noted in males at 500 mg/kg bw/day, which
was considered treatment-related and adverse by the RMS. Gross pathology, organ weight data and
histopathological examination demonstrated no treatment-related effects.
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The RMS proposes a NOAEL of 125 mg/kg bw/day based ontheseeffects onbody weight gain in males dosed at

500 mg/kg bw/day.

I. MATERIALS AND METHODS

A: Materials

1. Testmaterial: Glyphosate technical
Identification:  Glyphosate tech
Description:  White crystalline powder
Lot/Batch#: HO5HO016A
Purity: 95.7%
Stability of test compound:  Expiry date: 2008-03-25
2. Vehicle and/
or positive control: Gelatine capsulessize 12 (Torpac, New York, USA)/none
3. Testanimals:
Species:  Dog
Strain: Beagle
Age: Approx.6 months
Sex: Malesand females
Weightatdosing: 7.8—-8.9 kg (males); 7.2—7.9 kg (females)

Acclimationperiod: 13 days+20 dayspre-treatment period
125 C3 pelleted diet (SAFE, Villemoisson, Epinay-sur-Orge, France),

approx.300gperday. Due to weight loss in three animals the amount

Diet/Food: forthese dogswas increasedto 350 g/day from day 149, 180, and 185,
respectively. From day 191 onwards all animals received 350 g/day.
One male received 400 g from day 221 onwards
Water: Tapwater,ad libitum
Individually in pens containing wood shavings for bedding, except
Housing: when a urine sample was required. The dogs were group -housed once

a week, by sex and dosegroup, after the lastrecording of clinical signs
in the afternoon, untilthe nextmorning

Environmentalconditions: Temperature: 20+5°C
Humidity: 50+20%
Air changes:  approx.12/hour

12 hours light/dark cycle
B:  Study designand methods
In life dates: 2005-09-27to 2006-10-17

Animal assignmentand treatment:

In a chronic oraltoxicity study groups of four Beagle dogs per sex received daily doses of0, 30, 1250r 500 mgkg
bw/day glyphosate technical in gelatine capsules for52 consecutive weeks. The dose levels were selected based
on results of a 13-week oral (capsule) toxicity study in dogs. Dose formulations were prepared weekly by adding
the required amount to the capsules. The dosages were calculated based on minimum nominal active substance
content 0f 950 g/kg glyphosate in the test item. Analyses of the testitem showed a glyphosate content consistently
above 95%. Thus, no adjustmentwas considered necessary. Since the testitem was added under GLP conditions,
no additional analyses of dose formulations were deemed necessary.
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Administrations of dose capsules were done approximately the same daily time each day. The lowand mid-dose
animals received one capsule per day, the high-dose and control dogs received three capsules per day. The quantity
of dosage formapplied to each animal was adjusted weekly based on the mostrecently recorded body weight.

Clinical observations

Observations for morbidity, and mortality were made twice daily. A check for clinical signs of toxicity was made
at least once daily on allanimals. In addition, a detailed clinical examinatio n was performed once before start of
treatmentand weekly thereafter until termination.

Body weight
Individual body weights were recorded three times before group allocation, on day 1 (prior to treatment) and
weekly thereafter during the conduct of study andattermination.

Food consumption and compound intake

Food consumption of eachanimal was estimated daily by noting the difference betweenthe amount provided and
the remainingamount onthe nextmorning. Food consumptionwas expressed as percentage of quantity provided.
Whenever fastingwas required, food was removed atthe end of the day and estimation of food consumptionwas
madeatthattime.

Ophthalmological examination

Ophthalmological examinations were performed on alldogs prior to start and at the end of the treatment period.
Pupillary light and blink reflexes were evaluated first. Mydriasis was then induced by adding Tropicamide solution
into the eyesandthe appendages, optic media and fundus were examined by indirect ophthalmoscopy.

Haematology and clinical chemistry

Blood samples were collected from all dogs priorto treatment, in week 25 and at the end of the treatment period
in week 51. For sampling dogs were fasted overnight for at least 14 hours. The following haematological
parameters were examined: Haemoglobin concentration (HB), erythrocyte count (RBC), mean cell volume
(MCV), packed cell volume (PCV), mean cell haemoglobin concentration (MCHC), mean cell haemoglobin
(MCH), thrombocytes (PLAT), leukocytes (WBC), differential white cell countwith cellmorphology, neutrophils
(N), eosinophils (E), basophils (B), lymphocytes (L), monocytes (M), reticulocytes (RETIC), prothrombin time
(PT) and activated partial thromboplastin time (APTT). The following clinical chemistry parameters were
examined: Alkaline phosphatase (ALP), alanine aminotransferase activity (ALAT), aspartate amino transferase
(ASAT), albumin, albumin/globulin ratio, total bilirubin, glucose, urea, calcium, chloride, total cholesterol,
creatinine, y-glutamyl-transferase (GGT), inorganic phosphorus, total protein, sodium, potassium and
triglycerides.

Urinalysis

Individual urine samples were collected fromall dogs prior to treatment, in week 25 and atthe end of the treatment
period in week 51. For sampling dogs were fasted overnight for at least 14 hours. Urine was collected in the
presence of thymol crystals. The following examinations were made: Appearance, colour, specific gravity, pH,
volume, proteins, glucose, ketones, bilirubin, nitrites, blood and urobilinogen. The sediment was examined
microscopically for leukocytes, erythrocytes, cylinders, magnesium ammonium phosphate crystals, calcium
phosphate crystals, calcium oxalate crystalsand cells.

Sacrifice and pathology

All survivingdogs were Killed after completion of 52 weeks treatment and were subjected to a gross pathological
examination. The following organs were weighed: Adrenals, brain (including medulla/pons, cerebellar and
cerebral cortex), epididymides, heart, kidneys, liver, spleen, thymus, uterus (horns and cervix), pituitary, prostate,
ovaries, testes and thyroids with parathyroid. Organ to body weight ratios were calculated.

Tissue samples were taken from the following organsof alldogs and preservedin 10 % buffered formalin (except
forthe eyeswith the optic nerve whichwere fixed in Davidson’s fixative, and testes and epididymideswhich were
preserved in Bouin’s fluid): Adrenals, aorta, brain (including medulla/pons, cerebellar and cerebral cortex),
caecum, colon, duodenum, oesophagus, eyes and optic nerve, epididymides, femur with articulation, gall bladder,
heart, ileum, jejunum, Kidneys, larynx, liver, lungs with bronchi, mammary gland, mandibular lymph node,
mesenteric lymph node, skeletal muscle, optic nerve, ovaries, oviducts, parathyroid, pancreas, pituitary, prostate,
rectum, salivary glands (parotid and submandibular), skin, spinal cord (cervical, thoracic and lumbar), spleen,
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sternum with bone marrow, stomach, sciatic nerve, testes, thymus, thyroids with parathyroid, tongue, trachea,
urinary bladder, ureters, uterus (horns and cervix) and vagina.

A detailed histopathological examination was performed on all sampled tissues of all dogs, except for femur,
larynx, oviducts, tongue, ureterand vagina.

Statistics

Statistical analysis of body weight, haematology, blood biochemistry, urinalysis and organweight data was done
accordingtothestatistical decision tree shown in " Guidance Notes for Analysis and Evaluation of Chronic Toxicity
and Carcinogenicity Studies” (OECD, 2002), summarising the most common statistical procedures used for
analysis of data in toxicology studies, together with their most likely outcomes.

1. RESULTS AND DISCUSSION

A. MORTALITY
No mortalities or premature sacrifices occurred during the treatment period.

B. CLINICAL OBSERVATIONS
There were no treatment-related clinical signs observed during the study period.

Observed clinical signs consisted of vomiting or soft faeces, thin appearance, hyperactivity, ptyalism, skin findings
(scabsand erythema, generally localized on the ear(s)) and nodules on the ears. These clinical observations were
seen transiently, and were encountered with a similar incidence in both control and treated animals and/or were
independent to the administered dose-level and/or were already present before the beginning of the treatment
period.

C. BODYWEIGHT

There was notreatment-related effect onbody weightdevelopment. The lower mean body weight recorded in high
dose malesat the end of the treatment period was due to the lower mean body weight gain during the first month
of the study (see Table below). Individual body weight changes were within the range of physiological variations.
In addition, such body weight changes were observed in both control and treated dogs. The RMS considers the
reduced body weight gain in males at 500 mg/kg bw/bay as treatment-related and adverse as changes are >10%
compared with controls duringtheintervalswk 1-4, wk 4-26,and wk 1-52/53.

Table 6.3.2-1: Glyphosate technical: 52-week Toxicity Study by Oral Route (Capsule) in Beagle Dogs -
2007): Mean body weightand body weight changes [kg]

Dose level Males Females
[mg/kg bw/day] 0 30 125 500 0 30 125 500

Mean bw priorto start (day -1) 8.2 8.3 8.3 8.3 7.4 7.4 7.6 7.4

Weeks1 -4 +0.6 +0.3 +0.5 +0.2* | +0.3 +0.3 +0.3 +0.3
+1.1

Weeks4 —26 +1.4 +0.9 +1.4 (-21%) +1.2 +1.1 +1.5 +1.6
+0.8

Weeks26-52 +0.9 +1.4 +1.1 (-12%) +0.6 +0.2 +0.5 +1.1
+2.0

Weeks1-52/53 +2.8 +2.6 +2.9 (-29%) +2.1 +1.6 +23 | +3.0

Mean bwin week 52/53 11.2 11.0 11.2 105 9.6 9.2 10.0 10.6

* Statistically significant from control (p <0.05)
The weight loss of some dogs observed in the control, and low-dose group during some periods of the study were

resolved whenthe daily food quantity was increased. Therefore, these changes were considered not test substance
related.

D. FOODCONSUMPTION
There was no treatment-related effect onfood consumption noted during the study.
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The reduced food consumptions noted during the study were not considered test substance related, since they
occurred only on someoccasionsandin control and treated dogs.

Due to weight loss one male eachofthelowand mid dosegroup, and one control female received 350 g/day from
day 149, 180 and 185, respectively. From day 191 onwards all animals received 350 g/day. One male received
400 gfrom day 221 onwards.

E. OPHTHALMOLOGY
There were no ophthalmological findings observed atthe end of the study period.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology
There were no treatment-related effects noted in the haematological parameters.

The differences observed for the activated partial thromboplastin time (week 25; males), MCHC (week 52;
females) and eosinophil counts (week 52; females) in the treated animals when compared to control dogs were
only slight and/or notdose-related.

Table 6.3.2-2: Glyphosate technical: 52-week Toxicity Study by Oral Route (Capsule) in Beagle Dogs -

2007): Results of haematological examinations week 250r week 51 (mean £ SD)

Dose level [mg/kg bw/day]

thromboplastin time [sec] | 0.55 0.26 0.05* 0.46 0.69 0.39 0.61 0.51
—week 25

Parameter Males Females

0 30 125 500 0 30 125 500
Mean corpuscular | 35.4  £| 352 +|1355 +||353 +£|36.0 +||354 £([]355 £[|35.0 +
haemoglobin 0.42 0.84 0.24 0.19 0.32 0.56 0.29 0.48*
concentration (MCHC)
[o/dL]—week 51
Eosinophils 0.27 £[1029 (1033 +|1049 £[(037 =£[]026 +=|]0.30 £|]0.19 +
[G/L] —week 51 0.141 0.087 0.324 0.275 0.139 0.127 0.090 0.042*
Activated partal |10.6+ {104+ |98 +{106 +[10.7 ({102 {102 +[107 #

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

Clinical chemistry

There were no treatment-related effects noted in the clinical chemistry parameters.

The differences observed for theinorganic phosphorous, calcium, protein, glucose, albumin/globulin ratio and AP
valuesin the treated animals when comparedto control dogs were only slight and/or not dose -related.

Table 6.3.2-3: Glyphosate technical: 52-week Toxicity Study by Oral Route (Capsule) in Beagle Dogs -

2007): Results of clinical chemistry examinations atweek 25 or week 51 (mean = SD)

Dose level [mg/kg bw/day]

Parameter Males Females

0 30 125 500 0 30 125 500
Inorganic phosphorus  [1.28 +|1.15 (121 +|1.17 +|129 +(1.14 +£|098 +|122 =
[mmol/L]—week 25 0.072 0.063 0.117 0.078 0.132 0.055 0.161* [0.136
Calcium [mmolll] -[2.82 *|271 +|2.79 (277 £(278 +£|281 (280 (277 %
week 25 0.010 0.099 0.049 0.80 0.042 0.139 0.079 0.040
Calcium [mmollL] -[2.80 +£[2.68 +[2.75 (263 £|275 +£|266 (277 =*|[267 =
week 50 0.128 0.125 0.055 0.022* [0.033 0.085 0.108 0.092

1.9%*

Protein [g/L]—week 50 [67+4.3 |64+3.0 |63+2.2 |60 +(62+22 |60+2.1 |[61+2.1 (6425
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Table 6.3.2-3: Glyphosate technical: 52-week Toxicity Study by Oral Route (Capsule) in Beagle Dogs -

2007): Results of clinical chemistry examinations atweek 25 or week 51 (mean £ SD)

Dose level [mg/kg bw/day]
Parameter Males Females

0 30 125 500 0 30 125 500
Glucose [mmol/L] —{5.53+ 6.02+ [599 +£|658 +|498 (622 +£|591 +[598 =
week 25 0.637 0.795 0.446 0.449 0.596 0.305* |0.495 0.050
Albumin/globulin ratio— | 1.21 + 131+ 130 +|139 *|140 £(143 +£|138 *|129 <«
week 50 0.106 0.090 0.042 0.064* ]0.070 0.048 0.129 0.088
Alkaline phosphatase | 169+ 167+ 166 (119 +|114 +(212 £(230 +|177 =
[TU/L]—week 50 79.5 51.9 479 25.1 29.7 39.8 38.4* 85.0

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

G. URINANALYSIS
There were no findings among the quantitative or semi-quantitative and qualitative parameters during the treatment
period.

H. NECROPSY

Organweights

The statistically significantlower brainweight (see table below) observed in males at 125 mg/kg bw/day was dose-
independent. In addition, there were no macroscopic or histopathological findings noted in this organ. Thus, this
findingis consideredincidental.

There were no other statistically significantdifferences in organweights and organ to body weight ratios between
controland treated dogs.

Table 6.3.2-4: Glyphosate technical: 52-week Toxicity Study by Oral Route (Capsule) in Beagle Dogs
I 2007): Body/Brain weights of male dogs

Dose group [mg/kg 0 30 125 500
bw/day]
No of animals 4 4 4 4
Mean finalbody weight [g] | 11165.0 10830.0 11090.0 10255.0
Mean brainweight [g] 87.41 80.06 73.96** 84.09
Mean % of body weight 0.78978 0.74484 0.67578 0.82550

** DUNNETT'S TEST based on pooled variances at 1 % level; assigned control group(s): 1.

Gross pathology
There were no test substance related macroscopic findings observed in any animal of alldose groups.

Histopathology
There were no test substance related microscopic findings observed in any tissue sample of any dose group.

111. CONCLUSIONS

No unscheduled deaths or premature sacrifices occurred during the study. Therewere no treatment-related effects
on clinicalsigns, eyes, body weight, body weight gain, food consumption, haematology, clinical chemistry or urine
analysis parameters in both sexes. Gross pathology, organ weight data and histopathological examination
demonstrated no treatment-related effects.

The test item was clinically welltolerated and did notresult in any laboratory or histological changes.
In conclusionunder the experimental conditions of this study, the NOEL for oraltoxicity of glyphosate technical
was establishedat500 mg/kg bw/day by thestudy authors.

| Assessmentand conclusion by applicant:
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The toxicity potential of glyphosate technical was assessedin a 1 -year oral toxicity study in male and female
Beagle dogs. Groupsof fourdogs per sex received daily doses (capsules) of 0,30, 125, or 500 mg/kg bw/day
for52 consecutive weeks. The study was conducted accordingto OECD 452 (1981) and in compliance with
GLP regulations

Glyphosate technical waswell tolerated and did not produce any laboratory or histological effects in Beagle
dogs when administered daily for 52 weeks by the oral route ata ll dose levels. Based on these results, the
NO(A)EL in Beagle dogsafter1 yearof oral exposure was 500 mg/kg bw/day.

Assessmentand conclusion by RMS:

The study is considered acceptable andthe RMS agrees with the above assessment of the study. However, the
RMS considers the reduced body weight gain in males at 500 mg/kg bw/bay (decrease by >10%, not-
significant) as treatment-related and adverse. Therefore, the RMS proposes a NOAEL of 125 mg/kg bw/day
based onthese effects on body weight gain in males dosed at 500 mg/kg bw/day.

Inthe previous assessment in the RAR (2015), the following was stated by the RMS DE:

“This study is considered acceptable. It is agreed to set the NOAEL at the highest d ose level of 500 mg/kg
bw/day. It can be confirmed thatthealterations inclinical chemistry parameters were mostly not statistically
significant and, if so, did notshow a dose response. The onlypossible exceptionis a lowerblood calcium level
in high dose males thatwas observed in other studies with glyphosate, too. However, withoutany concomitant
findings, e.g, on bones, this perhaps treatment-related effects is not considered adverse.

Thisstudy was run in the same laboratory and under similar conditions as the 90-day studyby- (2007,
ASB2012-11454) in which severeadverse effects wereseen upontreatment of Beagle dogs with glyphosate at
a high dose level of 1000 mg/kgbw/day. Itis clear now that these adverse reaction to treatment was in fact
confinedto anexaggerated dose leveland thatthe NOAEL is higher than 300 mg/kg bw/day as established in
that previous study. ”

B.6.3.2.23. Short term dog - one-year oral —study 2

Data point |CA5.3.2/032

Reportauthor s

Reportyear 1997

Reporttitle HR-001: 12-Month Oral Chronic Toxicity Study in Dogs
ReportNo I o4-0157

Document No Not reported

Japan MAFF Guidelines 59 NohSan No0.4200, 1985; U.S. EPA FIFRA
Guidelines followed in study Guidelines Subdivision F, 1984; OECD 409 (1981; in general compliance
to OECD452,1981)

Deviations from current test|Blood clottingtime parameters notevaluated; epididymis and uterus weights
guideline (OECD 409, 1998; |notreported. Deviations fromthecurrentversions of OECD 409 (1998) and

OECD452,2018) OECD 452 (2018) are due to the fact that the study was aligned to older
versions of the OECD testguidelines.
Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid, category 2a

Conclusion AGG: Acceptable.

Executive Summary
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An oral12-month toxicity study of HR-001 (Glyphosate technical) was conducted in Beagle dogs of both sexes.
Groupsof 4 malesand 4 females each were given the test substance by incorporating it into basal diet at a level of
0,1600,8000 or50000ppm (equivalentto 0,34.1,1820r 1203 mg/kg bw/day for malesand 0, 37.1, 184 or 1259
mg/kgbw/day for females) fora period of 12 months. Animals were checked daily for general conditions. Body
weightsand food consumption were measured periodically. All animals were subjected to urinalysis at weeks 25
and 51 and to haematology and blood chemistry at weeks 26 and 52. Ophthalmological examinations were
performedatweek 52. At termination of treatment, animals were euthanised and subjected to organ weightanalysis
and necropsy. Histopathological examinations were performed on representative organs/tissues from all animal
used.

Findings related tothe treatment were demonstrated in clinical observation, body weight, urinalysis, haematology
and blood chemistry.

50000 ppm group: Loosestool was observedin 3 of 4 malesand 4 of 4 females. These animals frequently showed
this clinicalsign through the treatment period, whereas in the control group, only one animalin each sex showed
the sign overa limited period duringtreatment. Body weight gain was retarded gradually with progression of the
treatmentin both sexes, whencompared to the controls. Consequently, the difference in mean body weight between
the 50000 ppm and control groups became great with time, although statistical significance was not observed.
Haematologically, slight anaemic changes were noted for females at weeks 26 and 52. Females also showed
significantly increased plasma level of chloride at week 26 and significantly decreased plasma levels of albumin
and inorganic phosphorous atweek 52. Significantly lowered urine pH values were continuously observe d in males
and females. However, this findingwas not recognisedas a toxic change since it is known that the test substance
is secreted with little metabolism into urine, is degradedto a freeacid in urine, and consequently, makes the urine
acidic. Inthe 50000 ppm group, an increased frequency in slight focal pneumonia was seen (all 4 females atthe
top dose vs 1 in the otherdose groups and controls)

8000 and 1600 ppm groups: There were no treatment -related abnormalities in either sex.
A NOAEL of 8000 ppm (equivalentto 182 and 184 mg/kg bw/day for males and females, respectively) is
proposed, which isbased onloose stoolin malesand females, decreased body weight gain in males and females,

decreased body weight in females at termination, slight anaemia in females, changes in blood electrolytesandan
increased frequency of slight focal pneumonia in females observed at thetop dose of 50000 ppm.

I. MATERIALS AND METHODS

A: Materials

. Testmaterial: Glyphosate technical
Identification: HR-001
Description:  White crystals
Lot/Batch#: T-950308
Purity: 94.61%
Stability of testcompound:  Not mentioned in the report
. Vehicle and/
or positive control: None
. Testanimals:
Species: Dog
Strain: Beagle
source: |
Age: 5months
Sex: Malesand females
Weightatdosing: 7.8-9.2 kg (males); 7.8—9.4 kg (females)
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Acclimationperiod: 23 and 31daysformalesand females, respectively
Diet/Food:  Solid diet DS (Oriental Yeast, Co.) restrictedat250 g/dog/day
Water:  Tapwater,ad libitum

Housing:  |ndividually in stainless steel cages 83.5x 90.0 x80.0 cm

Environmental conditions: Temperature: 24+2°C
Humidity: 55+10%
Air changes:  15/hour
12 hourslight/dark cycle

B:  Study designand methods
In life dates: 1996-03-05t0 1997-04-03

Animal assignmentand treatment:
Groupsof 4 malesand4 females Beagle dogs received the test material by incorporating it into the basal diet ata
levelof 0,1600,8000 or 50000 ppm for a period of 12 months.

Clinical observations
All animals were observed daily for clinicalssigns. Detailed clinical observations were performed at leastonce per
week.

Body weight
Individual body weights were recorded at initiation of treatment, weekly from weeks 1 to 13,and every 4 weeks
from weeks 16to 52. In addition, final body weight was measured before necropsy.

Food consumption and compound intake

Food consumption of each animal was recorded weekly from week 1 to 13 and every 4 weeks from week 16 to
52.Food residues, if any, were collected and weighed every morning. Daily food consumption by each animal was
calculated as follows:

Chemical intake (mg/kg bw/day) was calculated weekly from food consumption and body weight data and the
nominal level.

Ophthalmological examination

Ophthalmological examinations were performedon all dogs prior to start of thetreatment period andat week 52.
The following items were examined: eyeball, eyelid, conjunctiva, cornea, anterior chamber, pupil, iris, lens,
vitreous body and fundus.

Haematology and clinical chemistry

Blood samples were collected fromall dogs prior to treatment, in weeks 25and 52. The following haematological
parameters were examined: Haematocrit, haemoglobin concentration, erythrocyte count, mean corpuscular
volume, mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration, platelet count and total
and differential leukocyte count.

All animals were subjected to blood biochemical examinations atweeks 26 and 52.

The following clinical chemistry parameters were examined: Alkaline phosphatase (ALP), glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transaminase (GPT), y-glutamyl transpeptidase (GGTP), creatine
phosphokinase (CPK), creatinine (Creat.), blood urea nitrogen (BUN), total protein (TP), albumin (Alb), globulin
(Glob.), albumin/globulin ratio (A/G ratio), glucose (Gluc.), total cholesterol (T. Chol.), triglyceride (TG), total
bilirubin (T. Bil.), calcium (Ca), inorganic phosphorus (P), sodium (Na), potassium (K) and chloride (CI).

Urinalysis
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Prior to initiation of treatment and at weeks 25 and 51, allanimals were subjected to urinalysis on the following
parameters: Appearance, colour, specific gravity, pH, volume, proteins, glucose, ketones, bilirubin, nitrites, blood
and urobilinogen.

Sacrifice and pathology

All survivingdogs were Killed after completion of 52 weeks treatment and were subjectedto a gross pathological
examination. The following organs were weight: Adrenals, brain, epididymides, heart, kidneys, liver, spleen,
thymus, uterus, pancreas, pituitary, prostate, ovaries, testes, thyroids with parathyroid. Organto body weight ratios
were calculated.

Tissue samples were taken from the following organsof alldogs and preservedin 10 % buffered formalin (except
forthe eyeswith the optic nerve whichwere fixed in Davidson’s fixative, and testes and epididymideswhich were
preserved in Bouin’s fluid): Brain (cerebrum, cerebellum, pons and medulla oblongata), spinal cord (cervical,
thoracic and lumbar regions), peripheral nerve (sciatic nerve), pituitary, thymus, thyroids with parathyroids,
adrenals, tonsil, spleen, bone with marrow (sternum and femur), lymph nodes (cervical and mesenteric), heart,
aorta, tongue, buccal mucosa of oral cavity, pharynx, salivary glands (submaxillary and sublingual), oesophagus,
stomach, liver, gallbladder, pancreas, duodenum, jejunum, ileum, caecum, colon, rectum, nasal cavity, larynx,
trachea, lung, kidneys, urinary bladder, testes, prostate, penis, epididymides, ovaries, oviducts, uterus, vagina,
diaphragm, eyes with optic nerve, femoral muscle, skin, mammary gland andall gross lesions.

A detailed histopathological examination was performed on all sampled tissues of all dogs, except for femur,
larynx, oviducts, tongue, ureterand vagina.

Statistics
The following statistical methods were used totest the significance of the differences:

Multiple comparison test - Dunnett's method: Body weight, Urine specific gravity, Urine volume, Haematology
data, Blood biochemistry data, Organ weights

Mann-Whitney's U test: Food consumption, Urinalysis data (except urine volume and specific gravity)

Fisher's exact probability test: Mortality, Incidence of clinical signs and ophthalmological and pathological
findings

In the multiple comparison test, data were first examined by Bartlett's test for homogeneity of variances among
groups . When the variances were homogeneous, the standard one way classification analysis of variance was used
to determine whether all the group means were homogeneous or not. When the group means proved tobe
heterogeneous, Dunnett's multiple comparison test was applied. When it was shown by Bartlett's test that the
variances were heterogeneous, the data were evaluated by Kruskal-Wallis test. If significant differences were
indicated by this non-parametric procedure, Dunnett's type mean rank sum test was applied.

1. RESULTS AND DISCUSSION

Dietary analysis of test substance

The homogeneity of HR-001 in the 50000 ppm diet was examined using the samples taken fromthe top, middle,
and bottom portions ofthemixeratthefirst diet preparation. The result revealed the coefficient of variation on the
concentrations of HR-001 in the 50000 ppm dietwas 2.4%. Concentrationsof HR-001 in test diets were monitored
overa totalof 14 times beforeand during the treatment. The overallmean concentrations (mean+ S.D.) foundin
the test dietsof nominal levels of 1600, 8000, and 50000 ppmwere 1534+ 62.9, 7743 £483.9,and 48988 £ 27188
ppm, respectively, which corresponded to 96, 97,and 98%of the nominal levels (with a CV% of mean values of
4.1-6.3%).

A. MORTALITY
There were no deaths in any dosegroups of either sex.

B. CLINICAL OBSERVATIONS

In the 50000 ppm group, loosestool was observed in 3 of 4 malesand4 of 4 females. The animals in the 8000and
1600 ppm groups did not show this clinicalsign atall. In the control group, only one animal in each sex showed
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it. Most of the animals in the 50000 ppm group frequently showed the sign throughout the treatment period,
whereastheoccurrence in the sufferinganimals of the control group was restricted to a limited period.

For other clinical signs observed, the occurrence was sporadic in all dose groups, or the incidence was almost
comparable among the dose groups.

C. BODYWEIGHT

In the 50000 ppm group of both sexes, retarded body weight gain became evident gradually as the study
progressed. Consequently, the mean body weights in this group attermination of treatment were 6% in males and
11% in females lower thanthose in the controls (males: 10.8 kg fortop dosedogs vs. 11.5kgin controls; females:
10.6 kg for top dose dogs vs. 11.9 kg in controls). However, statistically significant differences in mean body
weights were not observed throughout the treatment between the controland treated groups including the 50000

ppm.

Table 6.3.2-1: HR-001: 12-Month Oral Chronic Toxicity Study in Dogs - 1997): Mean body weight
and body weightchanges [kg]

Dose level Males Females

[ppm] 0 1600 8000 50000 0 1600 8000 | 50000
Mean bw priorto start (day -1) 8.4 8.3 8.3 8.3 8.2 8.2 8.2 8.2
Weeks0—-4 +1.1 +1.2 +1.1 +0.9 +1.0 +0.9 +0.8 +0.6
Weeks4 -24 +2 +2.7 +1.8 +1.5 +1.9 +1.7 +2 +1.3
Weeks24 —52 0 +0.6 +0.5 +0.1 +0.8 +0.8 +1.4 +0.5
+2.5 +2.4

Weeks0—52 +31 | +45 |+34 (19%) +3.7 | 434 | +42 (35%)
Mean bwin week 52/53 115 |128 |[117 |108 |119 |116 |124 |108

(-11%)

* Statistically significant from control (p <0.05)

D. FOODCONSUMPTION

Decreased food consumption was noted for one female in the 1600 ppm group at weeks 24, 28 and 52 and for
another female in the same group at week 32. Consequently, group mean food consumption in this group was
decreased at those weeks. However, food consumption in this group recorded at other weeks was comparable to
that of the controls. Moreover, the averaged group mean food consumption through the treatment period was
almostcomparable between the 1600 ppm and control groups of females.

All males in all dose groups and females except the above 2 animals in the 1600 ppm group consumed whole
amount of diet offered every day.

Group mean chemical intakes were calculated from group mean values of food consumption and body weight, and
the nominal dose levels. The overall group mean chemical intakes [mg/kg bw/day] through the whole treatment
period are presented in the table below:

Table 6.3.2-2: HR-001: 12-Month Oral Chronic Toxicity Study in Dogs || NN 1097):
Mean test substance intake

Testsubstance intake [mg/kg bw/day]
Dose level [ppm] Males Females
1600 341 37.1
8000 182 184
50000 1203 1259

E. OPHTHALMOLOGY
No remarkable ocular changes were detected in animals in any dose group at week 52.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY
Haematology
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Statistically significantchanges in haematology that were observed in treated groupsare presented in the following

table:

Table 6.3.2-3: HR-001: 12-Month Oral Chronic Toxicity Study in Dogs [l 1997): Results of
haematological examination —selected parameters (mean + SD)

Dose level [ppm]

Parameter Week Males Females
0 1600 8000 | 50000 0 1600 8000 | 50000
Haematocrit (Ht) 0 415 (409 (382 =£|395 (456 =+£|421 =*|456 =*(418* =
[%] 1.7 2.9 1.4 3.0 0.6 3.8 1.8 1.2
26 482 (506 *|484 =£|453 (49.1 =+£|487 =£|458 (443 =
1.8 2.1 3.6 2.8 4.0 1.6 2.3 1.9
52 505 =*|53.8 (498 =+£|476 =*(542 (531 =*£|49.6 =*|465* *
2.0 24 33 35 37 35 4.3 31
(-14%)
Haemoglobin (Hb) |0 142 +|138 =#|130 (136 =151 (142 =|155 (141 =+
[g/dL] 0.5 1.1 0.4 1.0 04 1.2 0.5 04
26 171 =|175 (170 (160 =172 (171 =161 =+|154* *
0.7 0.6 1.0 1.0 1.2 0.7 0.6 0.5
52 173 £|181 (168 =|16.2 =£|182 (179 =|168 =*|157* %
05 0.7 1.0 11 1.2 1.0 1.4 0.7
(-14%)
Erythrocyte  count [0 631+ |6.22+ (568 *|6.13 =*(7.08 *(641 =*£|6.94 =*|6.26* *
(RBC) 0.38 0.70 0.35 0.69 041 0.50 0.40 0.29
[10%/mm?] 26 739+ |783x (727 £|709 (769 (737 =x|704 =£|694 =
041 047 0.62 0.62 0.47 0.19 0.53 047
52 768+ [805+ |731 +|7.13 =+£|840 +|7.86 =£|7.46 +|6.87* %
0.35 0.63 0.52 0.71 0.42 0.62 1.03 042
(-18%)

* Statistically significant from controls (p <0.05)

Male groups showed no significant changes in any parameters.

Female in the 50000 ppm group showed significantly decreased values of haematocrit (Ht), haemoglobin
concentration (Hb), and erythrocyte count (RBC) at week 52. Haemoglobin concentration in this group was alko
significantly lower at week 26. This group had already showed lower values for these 3 parameters than the
controls before initiation of treatment (at week 0). In particular, the differences from the control values in
haematocrit and erythrocyte count at week O were statistically significant. However, the rates of deviation from
the control values were, though slightly, augmented in the treatment period when comparedto those at week 0.

Femalesin the 8000and 1600 ppm groups showed no significant changes in haematological examinations.

Clinical chemistry

Statistically significant changes in blood biochemistry that were observed in treated groups are presented in the

table hereafter:

Table 6.3.2-4: HR-001: 12-Month Oral Chronic Toxicity Study in Dogs _ 1997): Results of week
26 or week 52 clinical chemistry examination- selected parameters (mean £ SD)

Dose level [ppm]

Parameter Males Females
0 1600 8000 | 50000 0 1600 8000 | 50000
Creatinephosphokinase (CPK) [111 + N 121+ 103 +|100 =+
[U/L] - week 52 21 93+7 |82*+8 16 78+14 |196+9 29 20
Albumin (Alb) 3.07 +|3.22 £(2.99 288 +|3.19 +(3.04 *|3.13 *|2.84*
[g/dL]—week 52 0.19 0.18 +0.26 [0.09 0.14 0.20 0.12 0.17

213




Glyphosate Volume 3-B 6.3 (AS)

Table 6.3.2-4: HR-001: 12-Month Oral Chronic Toxicity Study in Dogs I 1997): Results of week
26 or week 52 clinical chemistry examination- selected parameters (mean £ SD)

Dose level [ppm]

Parameter Males Females

0 1600 | 8000 | 50000 0 1600 | 8000 | 50000

. 102+ 104+ |100 +(9.8 +|10.2 #(10.0* £|10.3 =*|9.7**
Calcium (Ca) 02 |03 |03 o2 |o1 01 |02 |o1
[mg/dL]—week 52 (-5%)

. 3.8+ 3.9+ 33 #|28 *(39 +|39 (42 +|28* =
Inorganic phosphorus (P) 09 06 03 02 03 03 05 05
[mg/dL]—week 52 ’ : ’ ' : ’ ’ (-.28%)

1118+ |111.7+ 1134 +|1139 +[1119 +({1129 +|111.0 +{115.1*

Chloride (CI)

[MEqg/L]~ week 26 14 1.7 0.9 2.1 0.9 1.0 19 21

(+3%0)

1123+ [110.2+ |1125 £(114.0 £|112.0 £(1124 +|109.3 £(114.0
1.3 1.8 2.2 1.0 1.3 15 2.0 1.7
(+2%)

Chloride (CI)
[mEqg/L]—week 52

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

Females in the 50000 ppm group showed a significant increase in chloride (Cl) atweek 26 and significant decreases
in albumin (Alb), calcium (Ca) andinorganic phosphorous (P) at week 52. A significantdecrease in calciumwas
also noted forfemalesin the 1600 ppm group at 52 weeks.

Formale groups, the 8000 ppm group showed a significant decreasein creatine phosphokinase (CPK) atweek 52.
But this change was not observed in the 50000 ppm group.

G. URINALYSIS
At 50000 ppm, there was a shift towardsa lower urinary pH in both sexesatweek 25andweek 51. There were no
other findings among the quantitative or semi-quantitative and qualitative parameters during the treatment period.

H. NECROPSY

Organweights

Males in the 1600 ppm group showed statistically significantincreases in bothabsolute and relative weights of the
pituitary. However, these changes were notobserved in the 50000 or 8000 ppm groups of males.

Inthe 50000 0r 8000 ppm groups, neither males nor females showed statistically significantchanges in any organ
weights.

The RMS adds that absolute and relative thyroid weights in top dose males were increased although not
significantly. The increased thyroid weights can be attributed to two animals which both showed c-cell hy perplasia
in the thyroid.

Table 6.3.2-5: HR-001: 12-Month Oral Chronic Toxicity Study in Dogs _ 1997): organ weights
(mean = SD)

Dose level [ppm]

Parameter Males Females
0 1600 8000 | 50000 0 1600 8000 | 50000
+ + + 1278 + + + + +
Thyroid weight —absolute (mg) ggo - ;ggl - %239 ~ 1420 ?é? - ﬁg - ggé - 1282 -
(+3690)

0.0082 [0.0080 |0.0087 |0.0121 [0.0079 |0.0068 [0.0077 |0.0095

Thyroid weight —relative (mg) |+ + * + + * + +
0.0008 [0.0019 |0.0011 |0.0046 |[0.0019 |0.008 (0.0011 |0.0007

Gross pathology
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The macroscopic lesions observedin the present study were all sporadic in nature and there were no statistically
significant differences in the incidence between the controland treated groups.

Histopathology

In the 50000 ppm group, focal pneumonia / focal granulomatous pneumonia in the lung was observed in all
females. In the other female groups including the control group, the lesion was observed in only one of 4 animak
each. However, the extentofthe lesions was very focal and the degree of intensity was slight in all cases including
those of the 50000 ppm group. Statistically, no significant differences between the controland dose groups were
foundin incidence of any histological lesions, including the pulmonary lesion.

I11. CONCLUSIONS

Findings related tothe treatment were demonstrated in clinical observation, body weight, urinalysis, haematology
and blood chemistry.

50000 ppm group: Loosestoolwas observedin 3 of 4 malesand4 of 4 females. These animals frequently showed
this clinicalsign through the treatment period, whereas in the control group, only one animal in each sex showed
the sign overa limited periodduringtreatment. Bodyweight gainwas retarded gradually with progression of the
treatmentin both sexes, when compared to the controls. Consequently, the difference in mean body weight between
the 50000 ppm and control groups became great with time, although statistical significance was not observed.
Haematologically, slight anaemic changes were noted for females at weeks 26 and 52. Females also showed
significantly increased plasma level of chloride at week 26 and significantly decreased plasma levels of albumin
and inorganic phosphorous atweek 52. Significantly lowered urine pH values were continuously observed in males
and females. However, this findingwas not recognised as a tox ic change since it is known that the test substance
is secreted with little metabolism into urine, is degradedto a freeacid in urine, and consequently, makes the urine
acidic.

8000 and 1600 ppm groups: There were no treatment -related abnormalities in either sex.

Based on the results, the no-observable-effectlevel, minimum toxic leveland suretoxic level of HR-001 to Beagle
dogsunderthe conditions of the present study were determmined as follow.

Males Females
No observable effectlevel 8000 ppm 8000 ppm
(182 mg/kg bwiday) (184 mg/kg bwi/day)
Minimum toxic level 50000ppm 50000ppm
(1203 mg/kg bw/day) (1259 mg/kg bw/day)
Sure toxic level >50000 ppm >50000 ppm
(>1203 mg/kgbw/day) (>1259 mg/kgbw/day)

Assessmentand conclusion by applicant:

This oral 12-month toxicity study with glyphosate technical (HR-001) was conducted in Beagle dogs of both
sexes. Groups of 4 males and 4 females each were giventhetest material via the dietatdose levels of 0, 1600,
8000 or 50000 ppm (equivalent to 0, 34.1, 182 or 1203 mg/kg bw/day for males and 0, 37.1, 184 or 1259
mg/kg bw/day for females) for a period of 12 months. The study was conducted according to OECD 409
(1981)and in general accordance with OECD 452 (1981).

Based on the study results the NOAEL in Beagle dogs after 1-year oral exposure to HR-001 is 8000 ppm
(equivalentto 182and 184 mg/kg bw/day for males and females, respectively).

Assessmentand conclusion by RMS:

The study is considered acceptable and is in compliance with OECD 409 (1981) and in general accordance
with OECD 452 (1981). The RMS agrees with the assessment by the applicant. The NOAEL of 8000 ppm
(equivalentto 182 and 184 mg/kg bw/day for males and females, respectively ) isagreedandis based on loose
stool in males and females, decreased body weight gain in males and females, decreased body weight in
females at termination, slight anaemia in females, changes in blood electrolytes in females and an increased
frequency of slight focal pneumonia in females observed at the top dose of 50000 ppm. A lower urinary pH
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was noted in both sexes, however, this was not considered adverse but attributed to the acidity of the test
substance. In addition, a higher thyroid weight was noted in top dose males, which both showed c-cell
hyperplasia in the thyroid. ANOAEL of 8000 ppm was also proposed in the previous assessment of the study.

Inthe previous assessment in the RAR (2015), the following was stated by the RMS DE:

“ The study is considered acceptable although there was an uncertainty about the dose levels that were
actually tested. In the original study summary (p. 17), dose levels of 2000, 10000, and 30000 ppm are
mentioned. Accordingtoa differentinformation onthe same page andin the following partof the report, dose
levelswere 1600, 8000, and 50000 ppm. It isassumed that the latter is correct but this error might provoke
some doubts about the quality assurance system of the performing laboratory. The NOAEL (assumed to be
8000 ppm), however, is agreedwith.”

B.6.3.2.24. Short term dog - one-year oral —study 3

Data point |CA5.3.2/033

Reportauthor e

Reportyear 1996 (Study report)

Reporttitle Glyphosate Acid: 1 Year Dietary Toxicity Studyin Dogs
ReportNo P/5079

Document No Not reported

Guidelines followed in study OECD452 (1981): OPPTS 870.4100 (1998): 87/302/EECB.30 (1988)

Deviations from current test|Organ weight of heart, spleen, ovaries and uterus was not determined.
guideline (OECD 452,2018) Deviations fromthe currentversionof OECD 452 (2018) aredueto the fact
that the study was aligned to an older version of the OECD test guideline
452,

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Data point CA5.3.2/034

Reportauthor

Reportyear 1996

Reporttitle Glyphosate Acid: 1 Year Dietary Toxicity Study in Dogs — Appendix
(individualanimal data)

ReportNo | RENE

DocumentNo Not reported

Acceptability/Reliability ConclusionGRG: Valid, category 2a

Conclusion AGG: Acceptable.

Executive Summary

In a toxicity study, groups of four male and four female Beagle dogs were fed diets containing 0 (control), 3000,
15000 or 30000 ppm glyphosate acid (equivalent to 0,90.9, 440.3 or 906.5 mg/kg bw/day formalesand 0,92.1,
447.8 0r926.2 mg/kg bw/day for females) fora period of at least 1 year.

Clinical observations and veterinary examinations (including ophthalmoscopy) were made and body weights, food
consumption and clinical pathology parameters were measuredand attheend ofthescheduled period, theanimalk
were Killed and subjectedto a fullexamination postmortem. Selected organs were weighed and specified tissues
were taken for subsequent histopathology examination.

Mild toxicity was evidentat 30000 ppm glyphosate acid, as a slight reduction in body weightin females throughout
the latter half of the study. This reduction was generally independent of any reduction in food consumption and
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does not, therefore, reflect a palatability effect. There were no other toxicologically significant effects and the
pathological no-effectlevelwas 30000 ppm glyphosate acid.

Oral administration of 0, 3000, 15000 or 30000 ppm glyphosate acid in the diet for 52 weeks caused minimal
toxicity at 30000 ppm, evidentas a slight reduction in body weight in females. This dose level was equivalent to
anoverallmeandose of 906 mg/kg bw/day for males and 926 mg/kg bw/day for females.

A NOAEL of 15000 ppm glyphosate acid (equivalent to an overallmean dose of 447 mg/kg bw/day) is proposed,
which is based on the decreased body weights in top dose females during the course ofandattheend of the study.

I. MATERIALS AND METHODS

A: Materials
1. Testmaterial: Glyphosate acid
Description:  Technical, white solid
Lot/Batch number: P24
Purity: Asgivenin report95.6 %a.s.
CAS#: Notreported
Stability of test Confirmedby the Sponsor
compound:
2. Vehicle and/
or positive control: Diet /none
3. Testanimals:
Species Dog
Strain Beagle
Age/weight at dosing 20 —29 weeks

Housed by treatment group (sexes separately) in indoor pens. The pens
Housing had a sleeping platform with heated floor underneath and interlinking
gates which enable the dogs to be separated for feedingand dosing
Acclimatisation period 4-5weeks
Diet Laboratory Diet A (Special Diet Services Ltd., Stepfield, Witham, Essex,
UK), ad libitum
Water Mainswater,ad libitum
Temperature:19+2 °C
Environmental Humidity: 40—70 %
conditions Air changes: Approximately 15 changes/hour
Photoperiod: 12 hours light/ 12 hours dark

Source

B:  Study designand methods
In-life dates: 1995-04-11to 1996-04-12

Animal assignment

In a chronic toxicity study, groups of four male and four female Beagle dogs were fed dietscontaining 0 (control),
3000, 150000r 30000 ppm glyphosate acid (equivalentto 0,90.9,440.3 and 906.5 mg/kg bw/day for males and
0,92.1,447.8and926.2 mg/kg bw/day for females) fora period of atleast 1 year. A randomisation procedure was
used which resulted in the even distribution of dogs (16 malesand 16 females) to treatment groups according to
body weight ensuring that litter mates were in different groups. Each morning, male dogs received 400 g and
female dogs received 350 g of theirappropriate experimental diet.
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Table 6.3.2-1: Glyphosate Acid: 1 Year Dietary Toxicity Study in Dogs - 1996):
Study design

Dietary Dose to animal
Testgroup concentration (Males/Females) Males Females
[epm] [mg/kg bw/day]
Control 0 0/0 1-4 5-8
Low 3000 90.9/92.1 9-12 13-16
Mid 15000 440.3/447.8 17-20 21-24
High 30000 906.5/926.2 25-28 29-32

Dietpreparation and analysis

The experimental diets were made in 60 kg batches, by direct addition of glyphosate acid (allowing for purity) to
ground Laboratory Adiet, and mixed thoroughly. Water was then added to each batch and mixed prior to pelleting.
The pellets were dried in the residualheat of anautoclave, allowed to cooland were then stored in bins at room
temperature.

Samples from all dietary levels (including controls) were taken atapproximately two-monthly intervals throughout
the study andanalysed quantitatively for glyphosate acid. The homogeneity of glyphosate acid in Labdiet Awas
determined by analysing samples from the lowand high dose levels. The chemical stability of glyphosate acid in
diet was determined overa period of up to 10 weeks (69 days) for these same diets.

Samples were extracted with water. Portions of the supernatant were diluted with water to give sample solution
concentrations within the range of the calibration standards. These were derivatised using 9-
fluorenylmethylchloroformate (FMOCCL) and analysed by High Performance Liquid Chromatography (HPLC).

Concentration analysis results: The mean achieved concentrations of glyphosate acid in analysed dietary
preparationwere typically within 12% of nominal concentration. The overallmean concentrations were within 9%
of target.

Homogeneity results: The homogeneity of glyphosateacid in diet at concentrations of 3000 ppm and 30000 ppm
fora batchsize of 60 kgwas determined and considered satisfactory; percentage deviations from the overall mean
where within 11%.

Stability results: The chemical stability of glyphosate acid in experimental diets (determined at concentrations of
3000 ppm and 30000 ppm) when stored at room temperature, was shown to be satisfactory for 69 days. This
covered the period of usage on the present study.

Observations

All dogs were observed atleast threetimes daily for clinical behavioural abnomalities (atdosing, after dosingand
atthe end of the workingday) and, on a weekly basis, they were given a thorough examination. Individual, daily
assessments of gastro-intestinal findings were made for up to 5 hours post dosing: any subsequent assessments
were made on a group basis. All dogs were also given a full clinical examination by a veterinarian pre -study,
duringweeks 13, 26, 39 and prior to termination. The examinationincluded cardiacand pulmonary auscultation.

Body weight

All dogs were weighed weekly, before feeding, throughout the pre-study period, onday 1 and thereafter at weekly
intervals untiltermination.

Food consumption and test substance intake

Food residues were recorded daily, approximately 4 hours after feeding and any residual food was discarded. These
measurements were madefor at least2 weeks pre-study and throughoutthe treatment period.

Ophthalmoscopic examination
The eyes of alldogs were examined pre-study, duringweeks 13, 26, 39 and prior to termination.

Haematology and clinical chemistry
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Blood wascollected fromalldogs in weeks -1,4, 13,26 and priorto termination into tubes containing EDTA or
trisodium citrate and the following parameters measured: Haemoglobin, haematocrit, red blood cell count, mean
cell volume, mean cell haemoglobin, prothrombin time, blood cell morphology, mean cell haemoglobin
concentration, platelet count, total white cell count, differential white cell count, red cell distribution width,
prothrombin time, activated partial thromboplastin time and bone marrow smears (taken butnot examined).

Clinical chemistry

Blood was collected from all dogs in weeks -1, 4, 13, 26 and prior to termination into tubes containing lithium
heparin and the following parameters measured: Urea, creatinine, glucose, albumin, total protein, cholesterol,
triglycerides, total bilirubin, creatine kinase activity, alkaline phosphatase activity, aspartate aminotransferase
activity, alanine aminotransferase activity, gamma-glutamyl transferase activity, calcium, phosphorus (@s
phosphate), sodium, potassiumand chloride.

Urinalysis

Urine was collected by catheterisation, pre-experimentally, in week 26 and during the week prior to termination.
The following parameters were measured and recorded on each urine sample: VVolume, colour (if abnorm al),
specific gravity, pH, glucose, ketones, protein, bilirubin andblood.

In addition, each urine sample was centrifuged and the sediment stained and examined microscopically to identify
the components.

Investigations postmortem

Macroscopic examination

All animals were killed by exsanguination under terminal anaesthesia induced by intravenous administration of
sodium pentobarbitone and examined post mortem.

Organweights
From all animals surviving to scheduled termination, the following organs were removed, trimmed free of
extraneous tissue and weighed: Adrenal glands, brain, epididymides, thyroid glands, kidneys, liverandtestes.

The left and right components of paired organs were weighed separately.

Tissue submission

The following tissues were examined in situ, removed and examined and fixed in an appropriate fixative: Gross
lesions including masses, adrenal gland, aorta, brain (cerebrum, cerebellum and brainstem), bone mamow
(sternum), caecum, colon, duodenum, epididymides, eyes, femur (includingstifle joint, stored notexamined), gall
bladder, heart, ileum, jejunum, Kidney, liver, lung, lymph node — prescapular, lymph node — mesenteric, mammary
gland (females only), peripheral nerve (sciatic), oesophagus, ovary, pancreas, parathyroid gland, pituitary gland,
prostate gland, rectum, salivary gland (submandibularand parotid), spinal cord (cervical, thoracic, lumbar), skin,
spleen, sternum, stomach, testis, thymus, thyroid gland, trachea, urinary bladder, uterus, cervix and voluntary
muscle.

Microscopicexamination
All processed tissues were examined by light microscopy.

Statistics

All data were evaluated using analysis of varianceand/ or covariance for each specified parameter using the GLM
procedure in SAS (1989).

- Analysis of variance: Organweights, food consumption

- Analysis of covariance: body weights (separate for males and females), relative organ weights (separate for males
and females), haematology (sexes combined), clinical chemistry (sexes combined), urinary analysis (sexes
combined).

1. RESULTS AND DISCUSSION

A. MORTALITY
None of the dogs died.
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B. CLINICAL OBSERVATIONS

There were no toxicologically significant findings. Salivation at dosing was observed in individual dogs in all
treatment groups throughout the study. The apparent increased incidence in two top dose males and one female
was consideredto be related to anticipation of feedingand not to treatment with glyphosate acid. There was ako
a low incidence of scrotal skin reddening seen in one male in each treatment group; this was considered to be
incidental to treatment with glyphosate acid. There was no increased incidence of faecal abnormalities in dogs
treated with glyphosate acid.

C. BODYWEIGHT ANDBODYWEIGHT GAIN

There was a slight body weight effect evident in females fed 30000 ppm glyphosate acid with a maximum
reduction of 11% (compared to controls) in week 51. These dogs showed a gradual reduction in growth rate,
comparedto the controls, which was consistently statistically significant from week 23 onwards. One female lost
0.6 kgduringweek 32 butthiswasrelatedto a loss of appetite duringthistime. There were no effects in malkes at
any doselevelorin femalesat 15000 ppm but females fed 3000 ppm glyphosateacid als o showed slightly poorer
growth than the controls, with a maximum reduction of 8% in week 51. However, this effect only achieved
statistical significance on occasions during the study and is considered attributable to the poorer growth of two
femalesandnotaneffect of glyphosate acid, since there was no effectat 15000 ppm.

Table 6.3.2-2: Glyphosate Acid: 1 Year Dietary Toxicity Study in Dogs - 1996):
Intergroup comparison of body weights [kg] (selected time points; adjusted mean values
shown for weeks 2-53)

Wee Dietary Concentration of Glyphosate acid [ppm]
K Males Females
0 3000 15000 30000 0 3000 15000 30000

1 1140+ 1153+ 1133+ [ 1145+ | 9.60z% 955+ 948+ 958+
1.19 0.83 0.95 0.83 0.80 0.69 0.55 0.99

8 12,66+ 1240+ 1248+ | 1237+ 10.74+ | 10.40*% | 10.68+ 10.42* +
0.92 0.49 0.82 0.88 0.88 0.66 0.73 0.81

16 13.35+ 1297+ 13.28+ | 1295+ 1146+ | 11.03*% | 1150+ 10.99* +
0.99 0.92 0.83 0.79 0.94 0.61 0.96 0.87

32 1419+ 13.69+ 1393+ [ 13.69+ 1228+ | 11.63*+ | 1259+ 11.46**
0.94 1.48 1.15 0.85 0.80 0.49 1.35 +1.17

53 1457+ 1424 + 1424+ | 1385+ 13.10+ | 12.25+ 1294+ 11.76**
0.77 1.72 1.75 0.96 0.92 0.51 1.17 +1.48

(-10%)

* Statistically significant difference from control group mean (p <0.05; Student’s t-test, 2-sided);
** Statistically significant difference from control group mean (p < 0.01 Student’s t-test, 2-sided)

D. FOODCONSUMPTIONAND COMPOUND INTAKE

There was no effect on food consumption but 3 dogs (one male mid dose and 2 females top dose) left food on
occasions which affected the group meanvalues. Dose rates (based on nominal dietary levels of glyphosate acid)
were calculated in terms of mg/kg bw/day. Meanvalues are shownbelow:

Table 6.3.2-3: Glyphosate Acid: 1 Year Dietary Toxicity Study in Dogs [JJJJl] 1996): Mean
Dose Received [mg/kg bw/day]

Glyphosate acid [ppm] 3000 15000 30000
Males 90.9 440.3 906.5
Females 92.1 4478 926.2

E. OPHTHALMOSCOPICEXAMINATION
There was a very low incidence of corneal or lenticular opacities but these were seen both in control animaks as
well asthose fed glyphosate acid. Therewere no treatment related abnormalities.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY
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Haematology
There were no differences in haematological parameters which were considered to be related to treatment.

Blood clinical chemistry
There were no toxicologically significantfindings.

Plasma cholesterol levels were increased slightly in the treated groups of both sexes at weeks 26 and 52 but there
was no evidence ofany doserelationship.

Plasma phosphorus levels were lower in the male treated groups at week 52 but thiswas due, in part, to slightly
higherindividual control values. The RMS notes that the same patternwas observedduring week 4,13, 26and
52.The applicantis requestedto provide HCD on phosphorus levels in blood in order to determine whether this
was indeed due to higher (individual) control values. Similarly, the reduced sodium value in males fed 30000
ppm atweek 52 was duesolely to onemale.

Various animals in all groups (including controls) showed evidence of higher plasma alanine aminotransferase,
aspartate aminotransferase and creatine kinase activities throughout the study as well as pre-experimentally, but
there was little evidence of any conclusive group effects.

Other statistically significant differences were minor and/or not dose related and were considered to be of no
toxicological significance.

Table 6.3.2-4: Glyphosate Acid: 1 Year Dietary Toxicity Study in Dogs [[Jl| 1996): intergroup

comparison of blood clinical chemistry selected parameters and time points (adjusted mean values)

Dietary Concentration of Glyphosate acid [ppm]
Parameter Week Males Females
0 3000 15000 | 30000 0 3000 15000 | 30000
Cholesterol 26 3.78 +|448* +|396 +(4.40* +(428 £(459 +|488* +|486 <
[mmol/L] 0.34 0.31 0.26 0.65 0.96 0.70 0.60 0.36
52 342 +|425* +(412 +|433* +(415 +|432 +£(5.08* +|4.94* +
0.10 0.42 0.39 0.58 0.97 0.54 0.69 0.61
Phosphorus 52 129 +(0.99* +(0.89**+(0.80**+(091 +|1.12 +(1.05 (076 =
[mmol/L] 0.23 0.15 0.04 0.16 0.16 0.15 0.07 0.27
Sodium 52 1475 +(146.2 +(148.2 +(142.6*+(1475 +|1473 +(1473 +(148.1 +
[mmol/L] 15 15 1.3 6.9 1.0 1.0 1.7 1.2

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

G. URINALYSIS
There were no differences in urine clinical chemistry parameters which were considered to berelatedto treatment.

H.  SACRIFICE AND PATHOLOGY

Organweights

There were no treatment-related effects on any organ weights. Adrenal weights were slightly raised in the male
3000 ppm group but thiswas exaggerated by a lowvalueforonemale in the control group.

Macroscopic findings
Several treated females showed red areas in or diffuse reddening of the urinary bladder mucosa. The incidence

was not clearly related to dose and in the absence of a similar effect in males it was considered unlikely thatthe
lesion is related to the administration of glyphosate acid.

Microscopicfindings
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Itwas considered unlikely thatany of the lesions confined to the treated groups were related to the admin istration

of glyphosate acid as they were either of low incidence or the incidence was notrelatedto dose. The pathological
no-effectlevel for glyphosate acid was 30000 ppm.

I11. CONCLUSIONS

Mild toxicity was evidentat 30000 ppm glyphosate acid, as a slight reduction in body weightin females throughout
the latter half of the study. This reduction was generally independent of any reduction in food consumption and
does not, therefore, reflect a palatability effect. There were no other toxicologically significant effects and the
pathological no-effectlevel was 30000 ppm glyphosate acid.

Oral administration of 0, 3000, 15000 or 30000 ppm glyphosate acid in the diet for 52 weeks caused minimal
toxicity at 30000 ppm, evidentas a slight reduction in body weight in females. This dose levelwas equivalent to
an overallmeandose of 906 mg/kg bw/day for males and 926 mg/kg bw/day for females.

There were no other treatment related findings and the pathological no-effect level was 30000 ppm glyphosate
acid.

The no-observed adverse effect level (NOAEL) for toxicity over 1 year for females was 15000 ppm glyphosate
acid (equivalent to anoverallmean dose of 447 mg/kg bw/day). The no-observed adverse effect level (NOAEL)
for toxicity over 1 year for males was 30000 ppm glyphosate acid (equivalent to an overall mean dose of 906
mg/kgbwi/day).

Assessmentand conclusion by applicant:

In this toxicity study, groups of four male and four female Beagle dogs were fed diets containing 0 (control),
3000, 15000 0r 30000 ppm glyphosateacid (equivalent to 0, 90.9, 440.3 or 906.5 mg/kg bw/day for malesand
0,92.1,447.8 or 926.2 mg/kg bw/day for females) for a period of at least 1 year. The study was conducted
according to OECD 452 (1981) and in compliance with GLP (no certificate of the competent authority was
provided).

Oraladministration of glyphosateacid in thediet for 52 weeks caused minimal toxicity at 30000 ppm, evident
as a slight reduction in body weight in females. This dose level was equivalent to an overall mean dose of
906 mg/kg bw/day formales and 926 mg/kg/ bw/day for females.

There were no other treatment-related findings and the pathological no-effect level was30000 ppm glyphosate
acid.

The NOAEL for toxicity over 1 year for femaleswas 15000 ppm glyphosate acid (equivalent to an overall
meandose of 447 mg/kg bw/day). The NOAEL fortoxicity over 1 year for males was30000 ppm glyphosate
acid (equivalentto anoverallmeandose of 906 mg/kg bw/day).

Assessmentand conclusion by RMS:

The study is considered acceptable and is in compliance with OECD 452 (1981). The RMS agrees with the
assessment by theapplicant. The NOAEL based on this study is 15000 ppm glyphosate acid (equivalent toan
overall mean dose of 447 mg/kg bw/day). This is based on the decreased body weights in top dose females
duringthe course ofand at the end of thestudy.

Inthe previous assessment in the RAR (2015), the following was stated by the RMS DE:
“The study is considered acceptable. Based on the reductionsin body weight gain in high dose females, the
NOAEL was the mid dose level of 15000 ppm, i.e., 447 mg/kgbw/day.

B.6.3.2.25. Short term dog - one-year oral —study 4

| Data point |CA5.3.2/035
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Reportauthor s

Reportyear 1990

Reporttitle Glyphosate: 52 Week Oral Toxicity Study in Dogs

ReportNo 7502

Document No Not reported

Guidelines followed in study E)ECD) 409 (1981), FIFRA 83-1, in general compliance with OECD 452
1981

Deviations from current test|Activated partial thromboplastin time not measured. Clinical signs poorly
guideline (OECD 409, 1998; |reported in the report. Deviations from the current versions of OECD 409

OECD452,2018) (1998) and OECD 452 (2018) are partial due to the fact that the study was
aligned to older versions of the OECD test guidelines.
Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability Conclusion GRG: Valid, category 2a

Conclusion AGG: Acceptable.

Executive Summary
Ina 52-weekoral study, groups of four male and four female Beagle dogs were administered glyphosate daily via
capsule at dose levels of 0,30, 300 or 1000 mg/kg bw/day.

Clinical observations were made daily. Body weights and food consumption were assessed in weekly intervak.
Ophthalmoscopic examination was performed pre-test and duringweeks 13,29, 39 and 51. Haematological, blood
biochemistry parameters, as well as urine and faecal analysis for occult blood were conducted prior to start of
treatmentand at weeks 13, 26,39 and 51 of treatment. Plasma levels of glyphosate were determined after weeks
1,12 and 51 of treatment. Red blood cell and plasma cholinesterase activity were measured at weeks 13, 26, 39
and 51 and brain cholinesterase measured at termination. At the end of the scheduled period, the animals were
sacrificed and subjected to a full examination post mortem. Selected organs were weighed and tissues were taken
forsubsequenthistopathology examination.

There were no mortalities in any of the dose groups. Changes in faecal consistency (soft/loose/liquid) were
recorded more frequently for the animals in the high dose group throughout the dosing period. This finding was
observed 4 — 6 h after dosing and was also recorded on isolated occasions for a few animals of the intermediate
dose group. Areduction in body weight gain was recorded forall treated groups males (low dose: approximately
17 % of control, intermediate and high dose: approximately 25 % of control). These body weight differencesdid
notachieve statistical significance and may have been a chance effect. Consideringthe great differences in body
weight gain between individual dogs within the treatmentgroups, the RMS agrees thatthe changes noted in males
are consideredto be due to this variability. In the females, only the high dose group showed a reduction in body
weight gain of approximately 19 % of control. However, even when taking into account any outliers, the RMS
considers the decreased body weight gain in high dose females as adverse and treatment-related.

The mean food consumption in treatment groups was not significantly different from controls. Ocular
examinations revealed no treatment related abnomalities. There were no haematological or clinical chemistry
changes observed that could be associated with treatment with glyphosate. Red blood cell, plasma, and brain
cholinesterase activity was similar between all groups. There were no changes in any urinalysis parameters
examined to indicate a treatment-related effect. Occult blood determinations performed on faecal samples obtained
at the time of urine collections were negative for all animals throughout the study. There were no significant in
absolute or relative (to body weight) organ weight differences between groups for either sex attributable to
treatment with glyphosate. No pathologically significant gross or microscopic findings in any group could be
related to treatment.

The RMS proposesa NOAEL of 300 mg/kg bw/day based on changes in faecal consistency (as also proposed by
the applicant) butalso ona decreased body weight gainin femalesat1000 mg/kg bw/day.
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I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:
Description:
Lot/Batch#:
Purity:
Stability of test compound:

2. Vehicle and/
or positive control:

3. Testanimals:
Species:
Strain:
Source:
Age:
Sex:
Weightat dosing:
Acclimation period:
Diet/Food:
Water:
Housing:
Environmental conditions:

B:  Study designand methods

Glyphosate technical

Not reported
206-Jak-25-1;206-Jak-59-5;229-Jak-5-1;
98.6 %; 99.5%; 98.9%

Shown stable in capsule foratleast7 days

Cleargelatine capsule (empty)

Dog

Beagle
I
Approx.5—6 months

Male andfemale

4 82-12.1kg; 96.7-11.7kg
3-weeks

SDS Dog Diet A, 400 g/day.

Tap water, ad libitum

Paired in custom-designed pens

Temperature: ~19°C(12-25°C)
Humidity: ~50% (30-83 %)
Air changes:  Notreported

12 hours light/darkcycle

In life dates: 1989-08-29to 1990-08-30

Animal assignmentand treatment:

Four male and four female dogs per dose level received glyphosate technical (source
) orally, by capsule administration, once daily for 52 consecutive weeks. Three batches of the test material

(206-Jak-25-1, purity: 98.6 %; 206-Jak-59-5, purity: 99.5% and 229-Jak-5-1, purity: 98.9 %) were used during
the course of the study. The bulk powder was encapsulated in hard, clear gelatin capsules. The individual test
substance amountto be givenwas calculatedweekly onthe basis of each dog's most recently recorded body weight.
Multiple-capsule administration was necessary in the high dose groups and, to ensure equal conditions, in the
controls. The dose levels of O (vehicle control group receivingempty capsules), 30,300 and 1000 mg/kg bw/day
were selected on the basis of the results from a previous maximum tolerated dose study | IEEEEEEEEGEG
1989). Regular analyses of the capsule preparations performed at 3 monthly intervals revealed deviations of the
actualfrom the nominal compound weight varying within tolerable limits (<5 %). Encapsulated Glyphosate was
shown to be stable forat least 7 days in the capsules.

Table 6.3.2-1: Glyphosate: 52 Week Oral Toxicity Study in Dogs - 1990): Study design

Dose Level
[mg/kg bw/day]
Control 0 4 4
Low

Testgroup Males Females
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Table 6.3.2-1: Glyphosate: 52 Week Oral Toxicity Study in Dogs - 1990): Study design

Dose Level
Testgroup [mg/kg bw/day] Males Females
Intermediate 300 4 4
High 1000 4 4
Mortality

Each animalwas checked for mortality or signs of morbidity duringthe daily clinical observations.

Clinical observations
A check for clinical signs of toxicity was madeoncedaily.

Body weight
The body weight of eachanimal was recorded weekly starting two weeks before thestart of treatment.

Food consumption and utilisation
Individual food consumptionwas recorded daily starting two weeks before the start of treatment.

Ophthalmoscopic examination
Ophthalmoscopy was performedatpre-test andagainduringweeks 13,29, 39 and 51 of treatment.

Haematology and clinical chemistry

Laboratory investigations of haematology and clinical chemistry were performed on all the dogs before dosing
started and again during weeks 13, 26, 39 and 51 of treatment. The blood samples were taken from the jugular
vein afterthe dogs had beenfasted overnight, any food residues being withdrawn atapproximately 1400 hours on
the day before sampling.

EDTA wasused asan anti-coagulant for evaluation of all parameters with the exception of prothrombin time for
which citrate was used. The following haematological parameters were measured: Haemoglobin, haematocrit, red
blood cell count, mean cell volume (MCV), mean cell haemoglobin (MCH), mean cell haemoglobin concentration
(MCHC), reticulocyte count, total white blood cell and differential counts, platelet count and prothrombin time.
Femoral bone marrow smears were taken at necropsy, air-dried and methanol-fixed butwere not evaluated as there
were no changes in peripheral blood orred cellmorphology.

For clinical chemistry evaluations, heparin was used as an anti-coagulant and plasma analysed for the following
parameters: Blood urea nitrogen, glucose, aspartate aminotransferase, alanine aminotransferase, lactate
dehydrogenase, sodium, potassium, calcium, chloride, creatinine, total protein, protein electrophoresis, albumin,
albumin/globulin ratio, cholesterol, triglycerides, alkaline phosphatase, gamma glutamyl transpeptidase,
phosphate, total bilirubin, red blood cell, plasma and brain cholinesterase.

Whole blood was collected from all the animals via the jugular vein into lithium heparinised tubes after |, 12 and
51 weeks of treatment. Immediately after collection, the samples were centrifuged, the plasma separated and stored
deep frozen (-20 °C) until subsequent analysis for plasma levels of glyphosate.

Urinalysis/Faecal analysis

Urine sampleswere collected fromall dogs housed in metabolism cages over thefinal 17 hours ofa 21 hour period
of water deprivation during weeks 13, 26, 39 and 51 of treatment. The following parameters were measured:
Appearance, volume, pH, specific gravity, proteins, glucose, ketones, blood pigments, bilirubin and urobilinogen.
Microscopic examination of the spunurine deposit wasperformed for the presence of epithelial cells, white blood
cells, red blood cells, crystals, organisms and abnormal constituents.

Faecalanalysis for occult blood was performed at thetime of the urine collections.

Sacrifice and pathology

After 52 weeks of consecutive treatment, all surviving animals were sacrificed by intravenous pentobarbitone
followed by exsanguination and subjected to a gross pathological examination. Any macroscopic findings were
recorded. Terminal body weights were recorded immediately after sacrifice.
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The following organ weights were determined: Adrenals, thyroids with parathyroids, pituitary, brain, heart, liver
and gallbladder (drained), kidneys, lungs, spleen, pancreas, thymus, testes with epididymides, prostate, uterus,
ovariesandsalivary gland (submaxillary, sublingual and parotid).

Tissue samples were taken from the following organs and preserved in buffered formalin: All gross lesions,
adrenals, aortic arch, brain (3 sections), caecum, colon, duodenum, epididymides, eyeswith optic nerves (fixed in
Davidson’s fluid), heart, ileum, jejunum, kidneys, liver and gall bladder, lungs, lymph nodes (mandibular and
mesenteric), mammary gland, oesophagus, ovaries, pancreas, pituitary gland, prostrate, rectum, salivary gland
(submaxillary, sublingual and parotid), spinal cord, sciatic nerve, skeletal muscle, skin, spleen, stomach, stemum,
testes, thymus, thyroid/parathyroids, tongue, trachea, urinary bladder and uterus. All tissues above from all groups
were examined histopathologically. Asample of the brain was also stored for measurementof cholinesterase level.

Statistics

Haematology, clinical chemistry and body weight gain data were statistically analysed for homogeneity of variance
usingthe 'F-max'test. Ifthegroup variance appeared homogeneous a parametric ANOVAwas used and pairwise
comparisons made via Student's t-testusing Fisher's F-protected LSD. If the variance were heterogeneous, log or
square root transformations were used in an attempt to stabilise the variances. If the variances remained
heterogeneous then a non-parametric test such as Kruskal-Wallis ANOVA was used and pairwise comparisons
madevia the Dunn Z test where considered appropriate. Histological findings were analysed using Fisher's Exact
Probability test. Organ weights were analysed relative tobody weight.

1. RESULTS AND DISCUSSION

A. MORTALITY
There were no mortalities.

B. CLINICAL OBSERVATIONS

Changes in faecal consistency (soft/loose/liquid) were recorded more frequently for the animals in the high dose
group throughout the dosing period. This finding was observed 4 — 6 h after dosing and was also recorded on
isolated occasions fora fewanimals of theintermediate dose group. There were no other clinical signs related to
treatmentwith Glyphosate. Numerical incidence and frequency are notprovided in the study report.

C. BODYWEIGHT

A lower body weight gain was recorded for males in all treated groups (low dose: approximately 17% of control,
intermediate and high dose: approximately 25% of control). In the females, only the high dose group showed a
lower body weight gain of approximately 19% of control. These differences did notachieve statistical significance
and may have been a chance effect. The RMS partly agrees that thismay have been a chance effect, mainly due
high variationin individual body weight gain (refer to table below). There is one dogwith a very high body weight
gain in the male control group (7.4 kg, refer to table below). Ifthis male would be excluded, the mean body weight
gain value would be 3.8 kg in male controls and then the body weight gain effects among the treatment groups
disappear. In addition, no clear dose-response was observed as mean body weight gain between 300 and 1000
mg/kgbw/day groups do not differ, which would have been expected if glyphosatewould have an effect on body
weight gain already at 30 mg/kg bw/day. On the otherhand, the RMS considers the decreased body weight gain
of 19% comparedwith controls in females treated at 1000 mg/kg bw/day as adverse and treatment-related. When
consideringthe individual values, it is noted that one dog in the controls group has a quite low body weight gain
(0.6 kg) and with excluding this dog the difference between controls and the female dogs treated at 1000 mg/kg
bw/day will be even greater.

Table 6.3.2-2: Glyphosate: 52 Week Oral Toxicity Study in Dogs (_ 1990): Intergroup
comparison of mean body weights and body weight gain — selected time points from start of study

Dose Inl\;c\;sil t??[dy Final body weight | Total weightgain | Total weightgain
[mg/kg bw/day] [kg] [ka] [kal [%0 of controls]
Males
0 10.1 14.9 4.8 -
Individual values:
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3.9,3.1,7.4and45
10.3 14.3 4.0 83 %
30 Individual values:

52,4.2,2.7and37
10.2 13.8 3.6 75 %
300 Individual values:

3.0,1.9,6.2and31
10.3 13.9 3.6 75 %
1000 Individual values:

42,2.0,46and33

Females
8.8 12.4 3.6 -
0 Individual values:
43,0.6,3.4and59
8.7 12.6 3.9 108 %
30 Individual values:
4.0,4.0,2.0and438
9.0 13.1 4.1 114 %
300 Individual values:
45,55,3.8and28
8.7 11.6 2.9 81 %
1000 Individual values:
2.7,2.6,2.5and38

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE
The mean food consumptionin treatment groups was notsignificantly differentfrom controls.

Analysis of glyphosate in the hard gelatin capsulesshowed anacceptable degree of accuracy in capsule preparation
(<5 % deviation from nominal weight). There wa s noindication of degradation of encapsulated glyphosate over 7
daysunderthe storage conditions employed. Plasma analysis indicated good proof of absorption andthe levek of
glyphosatein plasmawere dose related. Plasma concentrations of glyphosateat week 1 rangedfrom0.24—-0 38,
129 — 2.17 and 5.44 — 10.23 pg/mL for low-, intermediate- and high dose males, respectively. Plasma
concentrations of glyphosate at week 1 for females ranged from0.16 —1.01,1.06 - 1.80and 2.13—6.86 pg/mL
forlow-, intermediate- and high dose females, respectively. Plasma concentrations of glyphosate at week 52 ranged
from 0.14 - 0.47,0.99 — 2.64 and 3.18 — 9.49 pg/mL for low-, intermediate- and high dose males, respectively.
Plasma concentrations of glyphosate at week 52 for femalesranged from 0.24—-0.63,1.07 —2.75and 6.07— 1050
pg/mL forlow-, intermediate- and high dose females, respectively.

E. OPHTHALMOSCOPICEXAMINATION
Ocularexaminations revealed notreatment-related abnormalities. There were incidental background observations
which are commonly seenin dogs thatwere consideredto be unrelated to treatment.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

All haematological parameters assessed gave values thatwere generally within the normal reference ranges for the
species. There were no haematological changes observed thatcould be associated with treatmentwith glyphosate.

Blood clinical chemistry
There were no changes in the clinical chemistry parameters indicative of any treatment -related effects.

Red blood cell, plasma and brain cholinesterase activity was similar betweenall groups.

G. URINALYSISAND FAECAL ANALYSIS

There were no changes in any of the parameters examinedto indicate a treatment-related effect. Only the nomal
variations such as a few positive results for blood pigments and red blood cells were identified at pretrial and
during the treatment period. In some instances, these positive results were attributable to the animals being in
oestrous.
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Occult blood determinations performed on faecal samples obtained at the time of urine collections were negative
forallanimals throughoutthe study.

H. NECROPSY

Organweights

There were no significantabsolute or relative (to body weight) organweight differences between groups for either
sex attributable to treatment with glyphosate.

Gross pathology
Very fewfindings were noted and there were no significant differences between controls and glyphosate -treated
animals.

Histopathology
No pathologically significant findings were recorded in any group and there were no differences in incidences
which could be related totreatment.

I11. CONCLUSIONS

There were no mortalities in any of the dose groups. Changes in faecal consistency (soft/loose/liquid) were
recorded more frequently for the animals in the high dose group throughout the dosing perio d. This finding was
observed 4 — 6 h after dosing and was also recorded on isolated occasions for a few animals of the intermediate
dose group. Areduction in body weight gain was recorded foralltreated groups males (low dose: approximately
17 % of control, intermediate and high dose: approximately 25 % of control). In the females, only the high dose
group showed a reduction in bodyweight gain of approximately 19 % of control. These body weight differences
did not achieve statistical significance and may have been a chance effect. The mean food consumption in
treatmentgroups was not significantly different from controls. Ocular examinations revealed no treatment related
abnormalities. There were no haematological or clinical chemistry changes observed that could be associated with
treatment with glyphosate. Red blood cell, plasma, and brain cholinesterase activity was similar between all
groups. There were no changes in any urinalysis parameters examined to indicate a treatment -related effect. Occult
blood determinations performed on faecal samples obtained at the time of urine collections were negative forall
animals throughout the study. There were no significant in absolute or relative (to body weight) organ weight
differences between groups for either sex attributable to treatment with glyphosate. No pathologically significant
gross or microscopic findings in any group could berelated totreatment.

Chronic oral administration of glyphosate at dose levels up to 1000 mg/kg bw/day in Beagle dogs did not cause
systemic organ toxicity. However, the 1000 mg/kg bw/day dose level (highest dose tested) was considered to be
the maximum tolerated dose in view of the effect on faecal consistency at this dose level.

The no-effect level (NOEL) was judged to be 300 mg glyphosate/kg bw/day.

Assessmentand conclusion by applicant:

In this 52-week oral study, groups of four male and four female Beagle dogs were administered glyphosate
daily via capsule atdose levels of 0, 30,300 or 1000 mg/kg bw/day. The study was conducted according to
OECD 409 (1981)and in general compliance with OECD 452 (1981).

Chronic oraladministration of glyphosate overa period of 52 weeks at dose levels up to 1000 mg/kg bw/day
in Beagle dogs was free of systemic organ toxicity. However, the 1000 mg/kg bw/day highest dose level tested
was considered to be the maximumtolerated dose in view of an effect on faecal consistency atthis dose level.
Therefore, the NOAEL was judgedto be the intermediate dose of 300 mg/kg bwi/day.

Assessment and conclusion by RMS:

The study is considered acceptable and is in compliance with OECD 409 (1981) and in general accordance
with OECD 452 (1981). The RMS agrees with theassessment by theapplicant and the NOAEL of 300 mgkg
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bw/day. However, the RMS considers this NOAEL based on changes in faecal consistency and ona decreased
body weight gain in both sexes at1000 mg/kg bw/day.

Inthe previous assessment in the RAR (2015), the following was stated by the RMS DE:

“The 12-month study of N (1990, TOX9552384) is still considered acceptable from a todays point
of viewand isincludedin the respective table in Volume 1 (2.6.3) and in this chapter. It is reported in detail
inthe old DAR (1998, ASB2010-10302).. ”

Inthe old DAR, the followingwas concluded:

“ The NOAEL in this studywas 300 mg/kg bw/day based on changes in faecal consistency suggesting a rather
common unspecific effect of treatment. ANOEL could notbe established sincea minor impact on body weight
gain at leastin male dogs cannot be excluded. The study author, in contrast, had argued that this decrease
was due to random variation sincestatistical significancewas not reached and assumed the NOEL atthe mid
dose level, therefore. «

B.6.3.2.26. Short term dog - one-year oral —study 5

Data point CA5.3.2/036
Reportauthor I

Reportyear 1985

Reporttitle Twelve Month Study of Glyphosate Administered by Gelatin Capsule to
Beagle Dogs

ReportNo 4965

Document No Not reported

Guidelines followed in study No guideline statement, butin generalaccordancewith OECD 452 (1981)

Deviations from current test|Urine volume not measured, spleenand uterus notweighed, unclear number
guideline (OECD452,2018) and location of brain sections observed microscopically. Deviations fromthe
current versionof OECD 452 (2018) are mainly due tothe factthatthe study
wasaligned to anolderversionof the OECD test guideline 452.

Previousevaluation Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes
testing facilities

Acceptability/Reliability ConclusionGRG: Valid, category 2a

Conclusion AGG: Acceptable.

ExecutiveSummary
Glyphosate was administered orally by gelatin capsule to groups of six male and six female Beagle dogs at daily

dosesof 0,20, 100 or 500 mg/kg bw/day for approximately twelvemonths.

Clinical observations were done twice daily. Weekly determinations of individual body weight were performed
for fourteen weeks and bi-weekly determinations were made thereafter. Ophthalmologic examinations were
performed at pretest and prior to final necropsy on all animals. Haematological, blood biochemistry parameters,
aswell as urine analysis, were conducted prior to start of treatment and duringmonths 3, 6, and 12 of treatment.
At the end of the scheduled dosing period, the animals were sacrificed and subjected to a full examination post
mortem. Selected organs were weighed and specified tissues were taken for subsequent histopathology
examination.

There were no mortalities in any of the dose groups. Slightly higher incidences of abnormal excrement (b loody
stool, yellowmucoid stool, diarrhoea, and emesis) were observed in low and high level females when compared
to their control group. Approximately one-half of these observations were attributable to only one female dog from
each ofthesegroups of 6 animals per group. Females at the middle exposure leveland males at all treatment levels
had incidences of abnormal excrementsimilar to that of the control groups. One mid dose and one high dosefemale
had localised skin redness with slight alopecia throughout most of the study. Body weight, food consumption and
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ophthalmologic findings were normal throughout the test duration. Haematology, clinical chemistry and urine
pathologic parameters plus gross and microscopic findings revealed no changes attributable to glyphosate
exposure.

Since there was no conclusive evidence of toxicity in this study, the highest dose level of 500 mg/kg bwi/day is
considered the NOAEL.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate
Description:  White granularsolid
Lot/Batch#: NBP2472136
Purity: 96.17%

Stability of test compound: ~ Shown stable during the dosing period
2. Vehicle and/
or positive control: Empty gelatin capsule

3. Testanimals:
Species:  Dog
Strain: Beagle
Age:  Approx.6 months
Sex: Maleandfemale
Weightatdosing: & 6.2-9.0kg; 25.5-7.5kg

Acclimationperiod:  Approx.5 weeks

Purina Certified Dog Chow® 5007 (400 g available over 2 — 3 hour
period)

Water: Tapwater,ad libitum

Diet/Food:

Housing: Individually in stainless steel dog cages
Environmental conditions: Temperature: 20-22°C (68—72 °F)
Humidity: Not reported
Air changes:  Notreported

B:  Studydesignand methods
In life dates: 1983-09-20to 1984-09-24

Animal assignmentand treatment:

Six male and six female dogs per dose level received glyphosate orally by gelatin capsule administration, once
daily forapproximately 12 consecutive months. Dogs were dosed approximately one to six hours after food was
removed eachday. Doseswere adjusted to correspond with each animal’s mostrecent body weight. Capsules were
prepared each week. Thedose levels were 0 (vehicle control group receivingoneempty capsule), 20, 100 and 500
mg/kg bw/day. The high dose was set based on the maximum capsule size and number of capsules (two 1/8 oz.
capsules) that could be reasonably administered daily to dogs of this size over one year. Each capsule could hold
a maximum of approximately 3 grams of packed glyphosate.

Analyses after the completion of the study indicated 97.04 % glyphosate compared to an assay (conducted prior
to the study) provided by the sponsor of 96.17 % glyphosate. The = 0.87 % variation of analyses was within
analytical limitsandno decomposition of glyphosate was demonstrated.
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Table 6.3.2-1: Twelve Month Study of Glyphosate Administered by Gelatin Capsule to Beagle Dogs

I 1 065): Study design

Dose Level
Testgroup [mg/kg bw/day] Males Females
Control 6 6
Low 20 6 6
Mid 100 6 6
High 500 6 6
Mortality

Each animalwas checked for mortality or signs of morbidity at least twice daily during the treatment period.

Clinical observations
A check for clinical signs of toxicity was madeat least twice daily (morning and afternoon) on allanimals.

Body weight
Weekly determinations of individual body weight were performed for fourteen weeks. Bi-weekly determinations
were made thereafter.

Food consumptionand utilisation
Weekly determinations of daily food consumption were performed for fourteen weeks. Bi-weekly determinations
were made thereafter.

Ophthalmoscopic examination
Ophthalmologic examinations were performed at pretestand priorto finalnecropsy on allanimals.

Haematology and clinical chemistry

Laboratory investigations of haematology and clinical chemistry were performed on all the dogs before dosing
started and again during months 3, 6, and 12 of treatment. The blood samples we re taken from the jugular vein
afterthedogs had beenfasted overnight.

EDTA wasused asan anti-coagulant for evaluation of all parameters with the exception of prothrombin time for
which citrate was used. The following haematological parameters were measured: Haemoglobin, haematocrit, red
blood cellcount, mean cell volume (MCV), mean cell haemoglobin (MCH), mean cell haemoglobin concentration
(MCHC), reticulocyte count, total white blood celland differential counts, platelet count and prothrombin time.

For clinical chemistry evaluations, serum was harvested from whole blood and analysed for the following
parameters: Blood urea nitrogen, glucose, aspartate aminotransferase, alanine aminotransferase, lactate
dehydrogenase, sodium, potassium, calcium, chloride, creatinine, total protein, albumin, globulin, cholesterol,
alkaline phosphatase, gamma glutamyl transpeptidase, phosphorus, direct and total bilirubin.

Urinalysis

Urinalysis was performedonallthe dogs before dosing startedand againduringmonths 3, 6, and 12 of treatment.
Urine was collected using metabolism cages. The following parameters were measured: Appearance, pH, specific
gravity, proteins, glucose, ketones, blood pigments, bilirubin and urobilinogen. Microscopic examination of the
spun urine deposit was performed for the presence of bacteria, epithelial cells, white blood cells, red blood cells,
crystalsandabnormal constituents.

Sacrifice and pathology

After 12 months of consecutive treatment, all surviving animals were fasted overnight, sacrificed by intravenous
sodium pentobarbital followed by exsanguination and subjected to a gross pathological examination. Temminal
body weights were recorded immediately prior to sacrifice.

The following organ weights were determined: Adrenals, thyroids with parathyroids, pituitary, brain, heart, liver,
kidneys, testes with epididymides and ovaries.
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Tissue samples were taken from the following organs and preserved in buffered formalin: All gross lesions,
adrenals, aorta, brain, caecum, colon, duodenum, epididymides, eyes (with optic nerves), heart, ileum, jejunum,
kidneys, liver, gallbladder, lungs, lymphnodes (mesenteric), mammary gland, oesophagus, ovaries, pancreas,
pituitary gland, prostrate, rectum, rib, salivary gland (mandibular), spinal cord (cervical, mid-thoracic, lumbar),
sciatic nerve, skeletal muscle, skin, spleen, stomach, testes, thymus, thyroid/parathyroids, trachea, ureter, urinary
bladderand uterus. All tissues above from all groups were examined histopathologically.

Statistics

Non-categorical data from haematology, serum chemical andurinalysis were statistically examined by Dunnett’s
test forthecomparison of multiple treatments with a control, and/or by inspection. Categorical data were examined
to determine any remarkable group differences. Statistical evaluation of differences in body weights, food
consumptions, terminal body weights and absolute organ weights between treated and control groups was
accomplished by the use of Dunnett’s test. The Mann-Whitney test with Bonferroni’s inequality procedure was
used to assessthe organ/body weight ratios. Frequency of microscopic lesions betweentreated groups and controk
was evaluated by the use of Fisher’s Exact Test with Bonferroni’s inequality procedure.

1. RESULTS AND DISCUSSION

A. MORTALITY
There were no mortalities.

B. CLINICAL OBSERVATIONS

Slightly higher incidences of abnormal excrement (bloody stool, yellow mucoid stool, diarrhoea, emesis) were
observed in low and high level females when compared to their control group. Approximately one half of these
observations were attributable to one female dog (approx. 17 %) from each of these groups. Females atthe middle
exposure leveland males atall treatment levels had incidences of abnormal excrement similar to that of the control
groups. One mid dose and one high dose female had localized skin redness with slight alopecia throughout most
of the study. One lowdose male had similarly reddened skin, but his condition lasted fora relatively short time.
All otheranimals’ skin was unaffected. These findings were considered of questionable rela tionship to Glyphosate
administrationdueto a lack of apparent dose-relationship. The remaining observations were notunusual and were
not attributedto glyphosateexposure.

C. BODYWEIGHT
No significant body weight changes occurred between any of the dose groups.

D. FOODCONSUMPTIONAND TEST SUBSTANCE INTAKE

There were no treatment-related effects. Food consumption in treatment groups was comparable to controls. Test
compoundwas administered by gelatin capsule with dosages adjusted according to individual animal body weight.
Determination of thedegree of absorption of the test item following dosingwas note performed.

E. OPHTHALMOSCOPICEXAMINATION
There were no test substance-related ophthalmological findings at the end of the treatment period.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

There were no changes in haematology parameters considered associated with glyphosate administration. Mild
elevationsin red blood cell counts (RBC), haemoglobin (HGB) and haematocrit (Hct) for low dose females atall
test periods were similarto those observed at pretest. Mild changes in MCHC in males from the mid dose group
(pretestand 12 months) and females from the lowand mid dosegroups (at 3 and 12 months) were not considered
biologically significant.

Blood clinical chemistry

Phosphorus levels were statistically decreased in females from the lowand high dose groups at 3 months and high
dose group at 12 months when compared to controls. At 3 months, serum glutamic pyruvic transaminase (SGPT)
values were significantly increased for high dose females. Sodium and potassium values were decreased in both
sexes from high dose groups and for mid dose group malesat 3 months, however this statistical difference was
largely caused by slightly low control values at this timepoint. Statistically significant changesoccurredin serum

232



Glyphosate Volume 3-B 6.3 (AS)

sodium (mid dose), glucose (mid dose) and calcium (lowdose) valuesamongmalesat 12 months. At 6 months,
increasedalbuminvalues were statistically significant in females from thelow dose group.

Decreased phosphorus levels, a lthough statistically significantin females at 3 and 12 months, did notappear to be
related to compoundadministration since the values were within the normalrange. The applicant is requested to
provide HCD on phosphorus levels in blood in females. The changes in SGPT, sodium, potassium, calcium,
glucose and albumin values were transient and/or within the nomal range and were not considered an effect of
glyphosateexposure.

Table 6.3.2-2: Twelve Month Study of Glyphosate Administered by Gelatin Capsule to Beagle Dogs

I 1 055): Intergroup comparison of selected clinical chemistry parameters (group
means)

Dose Level [mg/kg bw/day]
Time point Males Females
0 | 20 | 100 [ 500 0 | 20 [ 100 | 500
Phosphorus [mg/dL)]
Pre-test 6.5 6.4 6.4 6.6 6.6 6.3 6.7 6.0
3 months 54 5.3 5.1 51 5.2 4.4* 45 4.4*
6 months 3.8 4.0 43 3.9 41 3.8 3.8 3.7
12 months 32 34 3.3 2.8 3.8 35 35 2.8*
SGPT [U/L]
Pre-test 29.9 31.0 28.9 32.3 29.6 29.8 29.8 35.8
3months 33.8 31.2 347 36.7 32.8 35.0 33.2 42.8*
6 months 335 35.7 31.9 34.7 26.7 28.2 27.2 321
12 months 44.2 324 35.8 37.0 29.4 31.3 29.8 34.3
Sodium [mEg/L]
Pre-test 146 147 146 146 144 145 146 144
3months 150 149 147** | 147** | 151 150 149 149*
6 months 147 149 148 149 142 142 141 142
12 months 148 149 147* 148 147 147 148 147
Potassium [mEg/L]
Pre-test 5.0 4.7 48 4.7 48 45 48 4.5
3 months 53 49 4.7%* 45** |53 49 48 4.5*%*
6 months 49 4.7 48 4.6 44 4.3 44 4.3
12 months 4.7 49 4.7 4.7 4.7 45 44 4.4
Calcium [mg/dL]
Pre-test 116 115 115 115 11.2 11.3 11.2 11.2
3 months 10.8 11.0 10.7 10.8 111 111 11.0 11.1
6 months 10.6 104 105 10.6 10.5 10.8 105 105
12 months 104 10.9* | 10.2 10.1 10.8 11.2 10.8 10.7
Glucose [mg/dL]
Pre-test 119 117 112 116 111 121 112 115
3 months 108 113 102 112 106 106 103 106
6 months 94.8 100 97.7 101 103 101 99.7 101
12 months 108 101 96.0* 102 106 103 99.2 98.5

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

G. URINALYSIS
There were no urine abnormalities detected atany of the sampling periods.

H.  NECROPSY

Organweights
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Absolute and relative (to body weight) pituitary weights for males from mid and high dose groups and absolute
brain weights for males from mid dose group were statistically lower than controls at the terminal sacrifice.
Reductions in pituitary weights were not conclusively associated with compound administration. There were no
microscopic changes correlated with these reductions. Reduced brain weights did not followa dose-related trend
and were therefore not considered a treatment effect. No other significant differences were observed in absolute
organ weights ororgan to body weight ratios.

Table 6.3.2-3: Twelve Month Study of Glyphosate Administered by Gelatin Capsule to Beagle Dogs
I 1 055): Results fromselectabsolute and relative organ weight determination

Dose Level [mg/kg bw/day]
Males Females
0 20 100 500 0 20 100 500
Mean pituitary weight [g] | 0.084+ | 0.080 | 0.062* | 0.068* | 0.059+ [ 0.075 | 0.068 | 0.068
0.003 | £0.003 | * = +10.010 |£0.004| +£0.008 | £0.004

0.003 | 0.004
Relative pituitaryweight | 0.001+ | 0.001+ | 0.001* | 0.001* | 0.001+ | 0.001+ | 0.001+ | 0.001 +
[% bw] 0.000 | 0.000 | +0.000 [ +0.000 | 0.000 | 0.000 | 0.000 | 0.000

* Statistically significant from controls (p <0.05);
** Statistically significant from controls (p <0.01)

Gross pathology
There were no compound-related or biologically significant differences in the incidence of gross lesions between
the glyphosate treated animals and controls.

Histopathology
There were no histopathological findings related to treatment.

I11. CONCLUSIONS

There were no mortalities in any of the dose groups. Slightly higher incidences of abnormal excrement (bloody
stool, yellow mucoid stool, diarrhoea, and emesis) were observed in low and high level females when compared
to theircontrol group. Approximately one-half of these observations were attributable to only one female dog from
each ofthesegroups of 6 animals per group. Females at the middle exposure leveland males at all treatment levek
had incidences of abnormal excrementsimilar to that of the control groups. One mid dose and one high dosefemale
had localised skin redness with slight alopecia throughoutmost of the study. Body weight, food consumption and
ophthalmologic findings were normal throughout the test duration. Haematology, clinical chemistry and urine
pathologic parameters plus gross and microscopic findings revealed no changes attributable to glyphosate
exposure.

Since there was no conclusive evidence of toxicity in this study, the highest dosage (500 mg/kg bw/day) was
considereda no-effectlevel (NOEL) by the study authors.

Assessmentand conclusion by applicant:

In this study, glyphosate was administered orally by gelatin capsule to groups of six male and six female
Beagle dogs at daily doses of 0, 20, 100 or 500 mg/kg bwi/day for approximately twelve months. The study
was conducted accordingtoa testing regime in generalaccordance with OECD 452 (1981) and in compliance
with GLP.

Although some unusual clinical observations (abnomal excrement, alopecia and skin re dness) were noted
among a few animals, these changes did not appear dose-dependent and were of questionable significance.
Body weight, food consumption and ophthalmologic findings were nomal throughout the test duration. All
dogs survived the twelve months of testing. Clinical pathologic parameters plus gross and microscopic
findings revealed no changes attributable to glyphosate exposure. Since there was no conclusive evidence of
toxicity in this study, the highest dosage of 500 mg/kg bw/day is considered a no observed adverse effect level
(NOAEL).
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Assessment and conclusion by RMS:

The study is considered acceptable and is in general accordance with OECD 452 (1981). The RMS agrees
with the assessment by the applicant and the NOAEL 500 mg/kg bw/day, the highest dose tested. This
conclusionisin agreement with the previous assessment.

Inthe previous assessment in the RAR (2015), the followingwas stated by theRMS DE:

“... excludedfrom current re-evaluation on glyphosate, as well as a one-year study by- (1985, Z35385)
thatwas briefly describedin the 1998 DAR (ASB2010-10302) buthad never beensubmittedas partofan EU
dossier, neither in the 1990iesnorin 2012. It is available in Germany but, without effects up to the highest
dose level of 500 mg/kg bw/day, this studywould not alter overall assessment. ”

Inthe old DAR, the NO(A)EL was set at 500 mg/kg bw/day, the highestdosetested.

B.6.3.2.27. Short term dog - one-year oral — study 6

Data point: | CA5.3.2/037

Reportauthor

Reportyear 1982 (Revision/English version 1992)

Reporttitle 12 month dietary toxicity study with glyphosate in dogs

ReportNo 8012

DocumentNo Not reported

Guidelines followed in study Not known

GLP Not known, GLP not compulsory when study was conducted

Previous evaluation Not accepted in RAR (2015)

Short description of | Four Beagle dogs per sex and dose were fed diets for 12 months

study design and | containing 0, 30, 100 or 300 ppm (equivalent to approx. 0, 0.75, 25

observations: and 7.5 mg/kg bw/day based on application of diet conversion factor
40 for dogs published by Derelanko 2008) of glyphosate (purity and
source not specified). Animals were observed for clinical signs. Body
weights and food consumption were measured. Haematological and
clinical chemistry evaluations were performed. The frequency of these
observations and measurements are not known. All animals were
subjectedtogross pathological examination and histopathology. Organ
weights were determined.

Short description of | There were no treatment-related clinical signsand no haematological,

results: clinical chemistry, grossor histopathological changes with the possible
exception of rounded hepatocytes and narrower sinusoids observed in
the livers of some (2/4) high dose male dogs and mid (2/4) and high
dose (3/4) females but not in the low dose and in the control groups.
Since there was no further evidence of morphological or functional
liver alterations, the reported findings while possibly treatment-related
were not considered adverse effects. Thus, the NOAEL in this study
wasthe highest dose of 300 ppm (approx. 8 mg/kg bw/day for the sexes
combined).

Reasons for why the | Monograph (2000): The study was considered supplementary only due

study is not considered | to reporting deficiencies (test substance purity missing, other

relevant/reliable or not | deficiencies not specifically defined). The dates of the experimental

considered as key | work were not includedin the report.

study: RAR (2015): The study was considered unacceptable due to serious
reporting deficiencies, e.g., absence of information on batchand purity
of the test material.
Thereforeandsincethestudyreportisnot available to GRG, this study
is not considered valid by GRG.
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Conclusion GRG:
The study is considered unacceptable, category 4b.

Conclusion AGG:

The studyreport (an English translation of the original report) has been
made available to AGG by BVL. The RMS has evaluated the study
and agrees with the previous conclusion that the study is not considered
unacceptable due to serious reporting deficiencies, e.g. the purity and
manufacturer of the test substance is not reported. Further,
concentration, homogeneity and stability of thetest substance was not
verified in the test diet and reporting tables of body weight, food
consumption, haematology, clinical chemistry and organ weights are
missing. Therefore, the study results reported above could not be
verified by the RMS. As the study is not considered acceptable, no
NOAEL is proposed.

It is however noted that rounded hepatocytes and narrower sinusoids
were observedin the livers of some (2/4) high dose male dogs and mid
(2/4) and high dose (3/4) females, but not in the low dose and in the
control groups. There was no further evidence of morphological or
functional liver alterations and therefore the reported findings while
possibly treatment-related were not considered adverse effects.
These histopathological changes were also seen in the 3-month dog
study fromthesame laboratory (8011, 1982) but were not seenin any
otherdogstudywith glyphosate obtained from other manufacturers.

available for submission

Reasons why the study reportis not

The notifierhas noaccesstothis study report. The former RMS (BVL)
has made thestudy report available to the current RMS.

B.6.3.3. Other routes

B.6.3.3.1. Dermal repeated dose toxicity —study 1

Data point: |CA5.3.3/001

Reportauthor _

Reportyear 1996

Reporttitle Glyphosate Acid: 21-Day Dermal Toxicity Study in Rats
ReportNo Il F/4985

Document No Not reported

Guidelines followed in study

OECD410 (1981): OPPTS870.3200 (1998): 87/302/EECB.28 (1988)

Deviations from current test
guideline (OECD410,1981)

None

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially recognised | Yes

testing facilities

Data point: CA5.3.3/002

Reportauthor

Reportyear 1996

Reporttitle Glyphosate Acid: 21-Day Dermal Toxicity Study in Rats — Appendix
(individualanimal data)

ReportNo I 54085
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Document No Not reported
Guidelines followed in study OECD410 (1981): OPPTS870.3200 (1998): 87/302/EEC B.28 (1988)
Acceptability/Reliability: ConclusionGRG: Valid, Category 2a

Conclusion AGG: Acceptable

Executive Summary

Ina dermaltoxicity study groups of fivemale and five female Alpk:AP:SD (Wistar-derived) rats received 6-hour
dermalapplications of 0 (control), 250,500 or 1000 mg glyphosate acid/kg bw/day. Glyphosate acid wasprepared
asa paste using deionised waterasthe control substance and vehicle. Atotal of 15 applicationswere made overa
21 day period (5 applications per week).

Clinical observations were made and body weights and food consumption were measured, and at the end of the
scheduled period, the animals were Killed and subjected to an examination post mortem. Cardiac blood samples
were takenforclinical pathology, selected organs were weighed and specified tissues were taken for subsequent
histopathological examination.

There were no clinical signs of systemic toxicity at any dose level and no adverse compound related e ffects on
body weight, food consumption, haematology, clinical chemistry or organ weights. There was no evidence of
toxicity athistopathological examination.

There was no evidence of systemic toxicity or dermal irritation following 15 dermal applications over a 21 day
period of up to 1000 mg glyphosate acid/kg bw/day.

I. MATERIALS AND METHODS

A: Materials
1. Testmaterial: Glyphosate acid
Description:  Technical, white solid
Lot/Batch number: P24
Purity: 95.6 % w/wa.s.
CAS#: Notreported
Stability of test Notreported
compound:
2. Vehicle and/
or positive control:
3. Testanimals:
Species Rat
Strain Alpk:APfSD
Age/weight at dosing 6 — 8.5 weeks/males214 —249 g, females 1932279

Housing Individually, in cages on multiple rat racks suitable for animals of this
strain andweight range expected duringthe course of thestudy.
Acclimatisation period At least5 days
Diet Diet (PCD) supplied by Special Diet Services Limited, Witham, Essex,
UK, ad libitum
Water Mainswater, ad libitum
Environmental Temperature:21+2°C
conditions Humidity: 40—-70 %
Air changes: At least 15 changes/hour
Photoperiod: 12 hourslight / 12 hoursdark

Deionised water/none

B:  Studydesignand methods

In-life dates: 1996-01-10to 1996-02-01
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Animal assignment
The study was divided into ten (randomised blocks), each containing one cage per treatment group. The
animalswere randomly allocated to groups as shown below:

Table 6.3.3-1: Glyphosate Acid: 21 Day Dermal Toxicity Study in Rats [JJjjjjj 1996): study
design

Testgroup Dgéfdl ?;1/1691 /ifggg)\:v%g?e]lte Males Females
Control 0 5 5
Low 250 5 5
Mid 500 5 5
High 1000 5 5

Preparationandtreatmentofanimalskin

Sixteen to twenty-four hours before application of the testsubstance, the hair was removed with a pair of veterinary
clippers from an area, approximately 10 cm x 5 cm, on the dorso-lumbar region of each animal. The rats were
dosed dermally and theamountapplied was calculated for eachanimal according to its weightat the time of dosing.
The paste covered by a gauze patch (approximately 7 cm x 7 cm x 4-ply) was applied to the shorn back of each
animal and was kept in contact with the skin for approximately 6 hours using an occlusive dressing. The gauze
patchwas covered by a patch of plastic film (7 cm x 7 cm) and was held in position usingadhesive bandage (25
cm x 7.5¢cm). Thiswas secured by two pieces of PVC tape (approximately 2.5 cm x 20 cm) wrapped around the
animal. The controlanimals were treated in a similar manner except that deionised water only was used. The rats
were dosed sequentially in group order at approximately the same time each day.

Atthe end of each 6-hour contact period, the dressings were carefully removed. The skin, atthesite of application,
was cleansed using clean swabs of absorbent cottonwool soaked in clean wam water and was thendried gently

with clean tissue paper.

Atotalof 15 six-hourapplications were made duringa period of 21 days. During this time there were three two-
day periods whenthe animals were notdosed. Following eachapplication there was an 18 -hour ‘rest’ period during
which the animals were fitted with plastic collars to prevent oral contamination.

Observations

Prior to the start of the study, all rats were examined to ensure that they were physically normal and exhibited
normal activity. Detailed clinical observations were recorded daily and after decontamination. Cage -side
observations were also madeassoonas possible after dosing, and towards the en d of the working day.

Body weight
The body weight of each rat was recorded daily, immediately prior to application of the test substance where
applicable andpriorto terminationon day 22.

Food consumption and test substance intake
Food consumption was recorded continuously throughout thestudy foreach ratand calculated as a weekly mean
(g food/rat/day).

Haematology and clinical chemistry

Blood was collected at termination, by cardiac puncture and the following parameters were examined:
Haemoglobin, haematocrit, red blood cell count, mean cell volume, mean cellhaemoglobin, red cell distribution
width, activated partial thromboplastin time, mean cellhaemoglobin concentration, platelet count, total white cell
count, differential white cell count, blood cell morphology and prothrombin time.

Clinical chemistry

Blood was collected at termination, by cardiac puncture and the following parameters were examined: Urea,
creatinine, glucose, albumin, total protein, cholesterol, triglycerides, total bilirubin, creatine kinase activity,
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alkaline phosphatase activity, aspartate aminotransferase activity, alanine aminotransferase activity, gamma-
glutamyltransferase activity, calcium, phosphorus (as phosphate), sodium, potassium and chloride.

Investigations postmortem

Macroscopic examination

All animals were examined post mortem. This involved an external observationandan internal examination of all
organsand structures.

Organweights

From all animals surviving to scheduled termination, the following organs were removed, trimmed free of
extraneous tissue andweighed: Adrenal glands, kidneys, liverand testes.

Paired organs were weighedtogether.

Tissue submission

The following tissues were examined in situ, removed and examined and fixed in an appropriate fixative: Gross
lesions including masses, testis*, kidney, liver, adrenal gland*, epididymis™, treated skin and untreated skin.

*: Tissues marked were stored and notexamined microscopically

Microscopicexamination
All selected tissuesprocessed from the controland 1000 mg gly phosate acid/kg bwi/day, together with macroscopic
abnormalities from these groups, were examined by light microscopy.

Statistics

Haematology, clinical chemistry, organ weights and weekly food consumption were analysed using analysis of
variance. Bodyweights, oninitial (day 1) body weight, organ weights on final body weight were analysed using
analysis of covariance. Analyses of varianceand covariance allowed for thereplicate structure of th e study design
and were carried out usingthe GLM procedure in SAS(1989). Least-squaresmeans for each group were calculated
using the 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-squares mean.
Differences from control were tested statistically by comparing each treatment group least-squares mean with the
control group least-squares meanusinga two-sided Student's t-test, based onthe error meansquare in the analysis.

1. RESULTS AND DISCUSSION

Mortality
There were no mortalities.

Clinical observations

There were no significant signs of toxicity atany dose level of glyphosate acid. Generally the clinical findings
observed were consistent with those commonly seen in dermal studies asa consequence of bandaging and were
considered not to be related to treatment with glyphosate acid. One female dosed at 500 mg/kg bw/day had
desquamation duringthe latter part of the study (day 12-22). This was not considered toxicologically relevantas
it was consideredan isolated finding as it wasnotreported in any of the other dose groups.

Body weightand weightgain
There were no effects due to treatment with glyphosate acid onbody weight at any dose level.

Food consumption
There were no effects dueto treatment with glyphosate acid onbody weight at any dose level.

Haematology

A minimal statistically significant increase in haemoglobin levels was observed in femalesdosed at 1000 mg
glyphosate acid/kg bw/day. A statistically significant decrease compared with control was seen in red cell
distribution width in females dosed at 250 and 1000 mg glyphosate acid/kg bw/day. Intheabsence ofany adverse
effects on the red cell parameters and as no clear dose-response wasobserved, these minor changes are considered
not to be of toxicological significance.
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Table 6.3.3-2: Glyphosate Acid: 21 Day Dermal Toxicity Studyin Rats [JJjjjj 1996):
Intergroup comparison of selected haematology parameters

Dose level of glyphosate acid [mg/kg bw/day]
Parameter Males Females
0 250 500 1000 0 250 500 1000

Haemoglobin 152+0.4( 153 153+ 150+ [13.9+£0.6( 13.7% 141+ 14.6*+
[o/dL] 0.6 0.3 04 0.8 0.6 0.3
Red cell 13.1+09| 129+ [126+ |[13.4+ (13.8+1.2|124** | 130+ | 12.6*+
distribution width 0.9 0.3 0.6 +0.8 04 0.7

[%]

* Statistically significant difference from control group mean (p <0.05; Student’s t-test, 2-sided);
** Statistically significant difference from control group mean (p < 0.01; Student’s t-test, 2-sided)

Blood clinical chemistry

Femalesdosed at 1000 mg glyphosate acid/kg bw/day showed a minimal, but statistically significant increase in
plasma urea levels, butthere were no differences seen in the plasmacreatinine levels. This minimal change in urea
was considered not to be of toxicological significance. A minimal but statistically significant decrease in plasma
triglycerides was observed in males dosed at 500 mg glyphosate acid/kg bw/day and as this did not form part of a
dose response relationship was considered not to be treatment related.

Table 6.3.3-3: Glyphosate Acid: 21 Day Dermal Toxicity Study in Rats - 1996):
Intergroup comparison of selected clinical chemistry parameters (mean values)

Dose level of glyphosate acid [mg/kg bw/day]
Parameter Males Females

0 250 500 1000 0 250 500 1000
Plasmaurea [84+05 |82+ 85+ 8.1+ 76+05 | 7.7+ 6.9+ 8.6* %
[mmol/L] 0.2 0.2 0.8 1.0 05 1.1
Plasma 56.8+2.2 | 57.2+% 578+ |544+ |[58.2%+23|58.6+ |58.0% 582+
creatinine 4.1 41 4.7 34 6.6 24
[umol/L]
Plasma 1.27 101+ 087*x | 127+ [0.70% 066+ [0.69z% 0.76 £
trigycerides 0.28 0.17 0.22 0.34 0.11 0.21 0.19 0.35
[mmol/L]

* Statistically significant difference from control group mean (p <0.05; Student’s t-test, 2-sided)

Sacrifice and pathology

Organweights

Testes weights were slightly, but statistically significantly decreased at 500 mg glyphosate acid/kgbw/day (2.85
+0.32gvs. 3.16 £0.18 g in controls), due to one animal having a relatively low weight recorded. As no effect
wasseen atthe top dose and only one animalhasa decreased testes weight, this finding is considered incidental.
There were no effects due to treatment with glyphosate acid in the other organs weighed.

Macroscopic findings

A smallnumberof lesions were observed in a fewanimals in the 0 and 500 mg/kg bw/day groups, none of which
were related to treatment.

Microscopicfindings

A smallnumber of common spontaneous lesions were observed, none of which were related to treatment.

I11. CONCLUSIONS
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There were no clinical signs of systemic toxicity at any dose level and no adverse compound related effects on
body weight, food consumption, haematology, clinical chemistry or organ weights. There was no evidence of
toxicity athistopathological examination.

There was no evidence of systemic toxicity or dermal irritation following 15 dermal applications over a 21 day
period of up to 1000 mg glyphosate acid/kg bw/day.

The no-effect level (NOEL) for systemic toxicity and dermalirritation was considered to be 1000 mg gly phosate

acid/kgbw/day in both sexes.

Assessmentand conclusion by applicant:

6 hour dermal applications of 0

bw/day in both sexes.

In this dermaltoxicity study, groups of five male and five female Alpk:AP:SD (Wistar-derived) rats received

conductedaccordingto OECD 410 (1981) and in compliance with GLP.

There was no evidence of systemic effects of toxicological significance or dermal irritation following 15
dermalapplicationsovera 21 day period of upto 1000 mg glyphosate acid/kg bw/day.

The NOAEL for systemic toxicity and dermal irritation was considered to be 1000 mg glyphosate acid/kg

(control), 250, 500 or 1000 mg glyphosate acid/kg bw/day. The study was

Assessment and conclusion by RMS:

1000 mg/kg bw.”

The study is considered acceptable and the assessment by the applicant is agreed including the proposed
NOAEL of 1000 mg/kg bw/day for both systemic toxicity and dermal irritation. This conclusion is in
agreementwith the previous assessment.

In the previous assessment in the RAR (2015), the followingwas stated by the RMS DE:

“The study is considered acceptable even though most dermal studies in rats include a treatment period of
four weekswhile rabbits are administered a testsubstance viatheskinusuallyfor 21 days. We agreewith the
conclusionsincluding setting of the NOAEL for both systemic effectsand dermal irritation at the limit dose of

B.6.3.3.2. Dermal repeated dose toxicity —study 2

Data point: |CA5.3.3/003

Reportauthor I

Reportyear 1993

Reporttitle Glyphosate: 3 Week Toxicity Study in Rats with Dermal Administration
ReportNo 7839

Document No Not reported

Guidelines followed in study

US EPA 82-2 (Pesticide Assessment Guidelines, SubdivisionF); in general
compliance with OECD 410 (1981)

Deviations from current test
guideline (OECD 410, 1981)

Mean weight of the female rats were slightly lighter than requested (195 g
instead 0f200-300g), organ weights of theadrenals were not determined.

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability:

Conclusion GRG: Valid, Category 2a

Conclusion AGG: Acceptable

Executive Summary

A group of 5 male and 5 female Sprague-Dawley rats were dosed daily with glyphosate via the dermal route of
application, fora period ofca 6 h per day for 3 weeks. The group was dosed at a constantvolume of 3 mL/kg body
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weight at a dose level of 1000 mg glyphosate/kg bw/day. A further group of 5 males and 5 femalesreceived vehicle
only (diethylphthalate) dermally at the same dose volume to act as a control. Blood samples were collected for
haematology and clinical chemistry screens during week 3. After 3 weeks of dosing all rats were killed and
necropsied and selected organs weighed. All control and high dose rats underwent a limited histological
examination.

No effect on mortality or clinical signs could be observed. Findings in body weight changes or foodwater
consumption were not consistent and considered to be nottreatment-related. The skin assessment showed a minor
reaction to the treatment of glyphosate. Haematology, clinical chemistry or organ weights revealed no notable
intergroup differences in either sex. Histopathological examination did not reveal any finding that could be
attributed to dosing with glyphosate.

In conclusion, following dermaladministration of glyphosate to Sprague-Dawley rats for 3 weeksata dose level
of 1000 mg/kg bwi/day, there was no evidence of systemic toxicity. This dose levelis considered the NOAEL for
systemic effects. Amild transitory irritanteffectwas noted atthedosing site at 1000 mg/kg bw/day as this was the
only dose level,no NOAEL for local effectscould be derived. Thedose level of 1000 mg/kg bw/day is considered
the LOAEL forlocaleffectsas mild skin irritation (erythema and desquamation) was noted in animals following
dermaladministration of glyphosate atthis doselevel.

I. MATERIALS AND METHODS

A: Materials
1. Testmaterial:

Identification:  Glyphosate
Description:  White crystalline solid
Lot/Batch#: 229-Jak-142-6
Purity: 101.5%
Stability of test compound: ;ll'th: rﬁtr)tig:rlli tIZ r;?e?!;ua:elﬁ]atsr: (3 dyaereLrs from date of analysis when stored
2. Vehicle and/
or positive control: Diethylphthalate/ none
3. Testanimals:
Species:  Rat
Strain:  Sprague-Dawley
Age:  Ca.8weeks
Sex:  Maleandfemale
Weightatdosing: 7 295¢; ©195¢
Acclimationperiod: og days
Diet/Food: SDS Rat and Mouse (modified) No. 1 Diet SQC (supplied by Special
Diets Services Limited, Witham, Essex, CM8 3AD), ad libitum
Water: Tapwater, ad libitum
Housing: Individually in polypropylene cages (overall dimensions ca 420 x 270

Environmental conditions:

B:  Study designand methods

x 200 mm) with stainless steel wire grid tops and bottoms.

Temperature: 20+2°C
Humidity: 50+ 15%
Air changes:  15airchanges perhour

12 hourslight/dark cycle

In life dates: 1992-04-06to 1992-04-27
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Animal assignmentand treatment:

A group of 5 male and 5 female Sprague-Dawley rats were dosed daily with glyphosate via the dermal route of
application, fora period ofca 6 h perday for 3 weeks. The group was dosed at a constant volume of 3 mL/kg body
weight ata dose level of 1000 mg/kg bw/day (high limit dose). A further group of 5 malesand 5 females received
vehicle only (diethylphthalate) dermally atthe samedosevolume to act asa Control.

Table 6.3.3-1: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration _
1993): Study design

Treatment
Testgroup [mg/kg bw/day] Males Females
Control (1) 0 5 5
High (2) 1000 5 5

The hairontheanimals'backs was clipped as necessary (once during Week 1, twice during Week 3and not clipped
at all during Week 2) and the test material applied daily at the constant volume of 3 mL/kg bw, over an area of
approximately 10 % of thetotal body surfacearea. Afterapplication of the testmaterial the dosing site was covered
by a piece of gauze with a silver foil back (approximately 4 cm diameter). The treated area was protected by a
semi-occlusive dressing (Micropore, 3M) held in place by means of a non -irritating tape (Blenderm, 3M). Demal
exposure was ca 6 h per day, the site of exposure being cleaned of test material with a soft cloth soaked in
diethylphthalate immediately after removal of the dressing. If the animals managed to removethe dressing during
the dosing period it was re-applied for the remainder of the 6 h period. A record of animals which managed to
remove the dressingwas maintained and is shown below.

Table 6.3.3-2: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration _
1993): Dress removal of tested animals

Group/dose level [mg/kg bw/day]
Timepoint Animalzs/fl%lar(;d Withoutdressi;/gloOO 2[/)1‘8%s(;nc chewed S TT500
1/08 1/0Q 1/08 1/09
3 ? 3 Q
Week 1 0 0 No. 14 |0 0 0 0 0
on one
occasion
S
Week 2 0 0 No. 13 |0 0 0 No. 1410
on two on one
occasion occasion
s No. 14
on five
occasion
Week 3 0 0 No. 14 |0 0 0 No. 13| 0
on one on one
occasion occasion
No. 14
on one
occasion

Preparation of Dosing Suspensions

Dosing suspensions were prepared daily, using diethylphthalate (DEP) as vehicle. Water was originally intended
asthe vehicle forthe study. However, this formed a very poor suspension with glyphosate andallowed a constant
dose volume of only 2 mL/kg bw. Therefore, after experimentation at ==, the vehicle was changed to
diethylphthalate. This hasbeen used successfully at mm as a vehicle in previous dermal studies; it formed a far
more homogeneous suspensionwith glyphosate, andalloweda constantdose volume of 3 mL/kg bw.

Analysis of the dosing suspensions
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Analysis of the dosing suspensionwas conducted in another study and notreported.

Mortality
Animals were checked twice daily for mortality.

Clinical observations
All animals were examined for reaction to treatmentduring the day. The onset, intensity and duration of all signs
were recorded. In addition, allanimals receiveda detailed clinical examination once eachweek.

Skin Assessment
Once each week allanimals received a detailed examination of skin forerythema, eschar formation and oedema
formation.

Table 6.3.3-3: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration -
1993): Grading system for the skin assessment

Erythema and eschar | Noerythema

formation Very slight erythema (barely perceptible)

Well defined erythema

Moderate to severe erythema

Severe erythema (beetredness) to slight eschar formation (injuries in
depth)

Oedema formation No oedema

Very slight oedema (barely perceptible)

Slight oedema (edges ofarea welldefined by definiteraising)
Moderate oedema (edges raised approximately 1 mm)

Severe oedema (raised by more than 1 mm and extending beyond the
area ofexposure)

Skinthickening Normal

Thickerthan normal

Desquamation No desquamation

Mild desquamation (dry skin)

Moderate desquamation (flaky skin)

Severe desquamation (skin cracking)

WIN| PO & |WINF O] & |[WIN|F|O

Body weight
The weight of each animal was recorded twice during the week before the start of treatment, on five occasions
during Week 1 and twice each week thereafter.

Food and water consumption
The quantity of food consumed by each animal was recorded twice each week starting 1 week pre -trial up until
the end of the study. Water consumptionwas monitored by visual inspection throughout the treatment period.

Haematology and clinical chemistry
Samples were taken fromallanimals during Week 3. Blood samples were collected from the orbital sinus under

light ether anaesthesia (except Hepato Quick which was taken by tail snip) with overnight food deprivation.

Haematology:
The following parameters were determined: Haematocrit, haemoglobin, total red blood cell count, mean cell

volume, mean cellhaemoglobin, mean cell haemoglobin concentration, Hepato Quick (clotting time), total white
blood cellcount and differential white blood cell count.

Clinicalchemistry

The following parameters were determined: Aspartate aminotransferase (AST), alanine aminotransferase (ALT),
creatinine (Crea), total protein (TP), albumin (Alb), AGratio (AG-R), blood urea nitrogen (BUN), glucose (Glu),
totalbilirubin (T Bi), sodium (Na), potassium (K), chloride (Cl), calcium (Ca), inorganic phosphorus (P).

Sacrifice and pathology
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All animals were Kkilled and necropsied after 3 weeksdosing. Method of killing was by carbon dioxide asphyxiation
followed by exsanguination. The gross dissection and necropsy were performed under the supervision of a
pathologist.

Organ weights
The following organs were weighed: Kidneys, liver and testes with epididymides.

Histopathology
Histopathological examinations of the following organs were performed: Abnormal tissue, dosing site, kidneys,

liver, lungs, normalskin, ovaries, spleen and testes with epididymides.

Statistics

Body weight, haematology and clinical chemistry data were statistically analysed for homogeneity of variance
usingthe 'F-max'test. If the group variances appeared homogeneous a parametric ANOVAwas used and pairwise
comparisons made via Student's t-test using Fisher's F-protected LSD. I f the variances were heterogeneous, log or
square root transformations were used in an attempt to stabilise the variances. If the variances remained
heterogeneous, then a non-parametric test such as Kruskal-Wallis ANOVA was used. Individual between group
comparisons were made using Fisher's F-protected LSD method. Organ weights were analysed as above and
conditional on body weight (i.e. analysis of covariance). Histology data were analysed using Fisher's Exact
Probability test.

1. RESULTS AND DISCUSSION

A.  ANALYSISOF THE FORMULATED DOSING SUSPENSIONS
Analysis of the formulated dosing suspensionwas conducted in another study and notreported.

B. MORTALITY
There were no premature deaths.

C. CLINICAL OBSERVATIONS
There were no clinical signs observed which were considered tobe related to treatment with glyphosate.

D.  SKINASSESSMENT
During Week 2, 2/5 male animals of the high dose group and 3/5 female animals of the high dose group showed
very slight erythema, however, during Week 3, this finding was only apparentin 1/5 of the high dose females.

Also during Week 2, desquamation was apparent in 3/5 male animals of the high dose group (ranging from
moderate to severe) and in all female high dose animals (ranging from mild to severe), however, during Week 3,
only mild desquamation was apparentin 1/5 high dose males and thickening and severe desquamation were
apparentin only 1/5high dose females.

No findings were noted in control males or females atany time during the study.

Table 6.3.3-4: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration (_
1993): Skin assessment

Group/ Dose level [mg/kg bw/day]

Group1/0 & Group1/0 @ Group2/1000 & Group2/1000 Q
rﬁgll;t Assessment rﬁgll# Assessment rﬁ:II;;# Assessment An:#mal Assessment
1 No reaction 11 Noreaction | 6 No reaction 16 Week 2.

severe

desquamation
2 No reaction 12 Noreaction |7 Week 2: slight | 17 Week 2: slight
erythema and erythema and

moderate moderate
desquamation desquamation
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Table 6.3.3-4: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration |||l
1993): Skin assessment

Group/ Dose level [mg/kg bw/day]

Group1/0 & Group1/0 @ Group2/1000 & Group2/1000 ¢
rﬁgll;t Assessment rﬁgll# Assessment rﬁ:II;;# Assessment An:#mal Assessment
3 No reaction 13 Noreaction |8 Week 2: slight | 18 Week 2: slight

erythema and erythema and
severe severe
desquamation desquamation
Week 3:
slight
erythema,
thickened skin
and  severe
desquamation
4 No reaction 14 Noreaction |9 No reaction 19 Week 2: slight
erythemaand
moderate
desquamation
5 No reaction 15 Noreaction | 10 Week 2: 20 Week 2:
moderate mild
desquamation desquamation
Week 3:
mild
desquamation

E. BODYWEIGHT
The high dose males showed a moderate reductionin bodyweight gain (17%) and the high dose females showed
a large increase in body weight gain (58%) when compared to their respective controls.

In absolute terms, these changes did not reach statistical significance at all in males, and only once in females
(duringweek 3,p <0.05). This lack of statistical difference along with the fact thatthere was such a wide variation
between the sexes and that similar changes have notbeen observed in previous studiesusing glyphosate led to the
suggestion by the study authors that these changes are not related to treatment with glyphosate. RMS: as the
decreased body weight gain in males is mainly due to one animal which had a much lower body weight gain (23
gram)in comparison tothe other top dose males (54-80gram), andas onlyfive animals pergroupareusedin this
type of study making it more difficult to interpret any changes, this effect is not considered adverse.

There were no other notable intergroup differences.

Table 6.3.3-5: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration ||l
I 1993): Group Mean Body weight data [g]

Treatmentperiod Group/Dose level [mg/kg bw/day]
[days] 1/04 2/1000 & 1/09 2/1000 9

-7 241 249 172 172
-4 258 265 181 185
0 294 295 193 200
3 307 304 198 205
7 326 322 206 222
10 338 331 216 229
14 354 348 224 243
17 363 354 229 255
21 364 353 231 260*
Body weight gain from
day 0—21[q] 70 58 38 60
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Table 6.3.3-5: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration -
I 1993): Group Mean Body weight data [g]

Treatmentperiod Group/Dose level [mg/kg bw/day]
[days] 1/04 2/1000 & 1/09 2/1000 9
% of control - 83 - 158

* Significantly different from control, p <0.05

F. FOOD AND WATER CONSUMPTION

There were no notable intergroup differencesfor food consumption in males. In females, there was a slight increase
in food consumption in the high dose females (14%) when comparedto controls. With the lack of a similar effect
in males,and asthisfindinghas not been seenin previous studies using glyphosate, this increase was considered
by the study authorsa chance effect and not oftoxicological importance. There were no other notable intergroup
differences.

Table 6.3.3-6: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration -
I 1993): Summary of food consumption data [g/rat/time period]

Treatmentperiod Group/Dose level [mg/kg bw/day]
[days] 1/0 & 2/1000 & 1/0 9 2/1000 @

-7 to-4 28.9 31.2 23.1 25.2
-4t00 32.1 31.8 22.3 25.5
0-3 335 31.1 21.9 25.1
3-7 355 33.2 235 26.8
7-10 33.3 32.9 245 28.0
10-14 34.8 33.7 25.9 30.5
14-17 34.7 34.0 26.5 295
17-21 38.3 39.2 31.1 34.7
Totalfood consumed from

day 0—21[q] 701 679 510 581
% of control - 97 - 114

There were no visualintergroup differences in either sex noted for water consumption.

G. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

Males: There was a decrease in monocytes (44%,p <0.05)and large unstained cells (62%, p < 0.05) in the high
dose males compared to Controls.

The study authors stated that these findings have not been seen in previous studies using glyphosate and the
decrease in monocytes may partly be dueto higherthannomal values in Control animals (s historical data show
ameanof0.226 +0.126, numberof samples being 74). In addition, the RMS adds thatas changes of monocytes
and large unstained cells are within 3-fold of controls values, these changes are not considered adverse according
to the IMPR guidance (2015).

There were no other notable intergroup differences.

Females: There was an increase in MCH (4%, p < 0.05) and MCV (4%, p < 0.01) in the high dose females
comparedto Controls. There was a reduction in neutrophils (3 1%, p <0.05) in the high dose females compared to
Controls. Again according to the study authors, these findings have not been seen in previous studies using
glyphosate. There were no other notable intergroup differences.

Table 6.3.3-7: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration -
- 1993): Summary of selected group mean haematology data

Group/Dose level [mg/kg bw/day]

Parameter 702 | 2/10003 | 109 | 2/10000
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n=>5 n=4:2 n=>5 n=>5
Monocytes [x10%L] 0.57+0.17 0.32*+0.07 0.23+0.09 0.22+0.11
Large unstained cells [x10%/L] 0.29+0.14 0.11*+0.02 0.06+0.01 0.08+0.04
Mean cell haemoglobin [pg] 19.6+1.0 19.4+04 19.9+0.2 20.7*+0.6
Mean cellvolume|[fL] 546+1.9 540+1.3 53.5+0.9 55.8**+1.3
Neutrophils [x10%/L] 3.34+1.65 1.99+0.62 1.68+0.30 1.16*+£0.41

* Significantly different from Control, p < 0.05;
** Significantly different from Control, p<0.01
2the blood sample from one animal clotted and no analysis of blood chemistry was possible.

Bloodclinical chemistry
There were no notable intergroup differences in either sex.

H. NECROPSY
Organweights
There were no notable intergroup differences in either sex.

Gross pathology

Unilateral dilatation ofthe kidneys was seenin 2/5 high dose males comparedto 0/5 Controls. This is a common
finding in rats of this age and not considered related to treatment with glyphosate. There were nonotable intergroup
differences for females.

Histopathology

Unilateral papillary necrosis was seen in the kidney in 1/5 high dose males and urothelial hyperplasia was seenin
the kidney in 2/5 High dose males, both comparedto 0/5in Controls. These lesions are relatively commonin rats
of thisage and strainandare not considered tobe related to treatment with glyphosate. Pelvic dilation was seenin
3/5 High dose males comparedto 0/5 in Controls. Therewere no other notable intergroup differences for males or
females.

Table 6.3.3-8: Glyphosate — 3 Week Toxicity Study in Rats with Dermal Administration -
I 1993): Summary of selected haematology data

Group/Dose level [mg/kg bw/day]
Parameter 703 271000 & 70 7 271000 9
Kidneys No abnormality detected 3 1 4 5
Localised urothelial | 0 2 0 0
hyperplasia (Grade +/-)
Total incidence for score|0 2 0 0
expanded finding
Basophilic tubules 0 1 0 0
(Grade +/-)
Total incidence for score|0 1 0 0
expanded finding
Pelvic dilatation (Grade +/-) |0 1 1 0
(Grade ++) 0 1 0 0
(Grade ++1-)| 0 1 0 0
Total incidence for score|0 3 1 0
expandedfinding
Localised papillarynecrosis |0 1 0 0
Nephropathy (Grade +/-) 1 1 0 0
(Grade +) 1 0 0 0
Total incidence for score|2 1 0 0
expandedfinding

I11. CONCLUSIONS
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No effect on mortality or clinical signs could be observed. Findings in body weight changes or food/water
consumption were not consistent and considered to be nottreatment-related. The skin assessment showed a minor
reaction to the treatment of glyphosate. Haematology, clinical chemistry or organ weights revealed no notable
intergroup differences in either sex. Histopathological examination did not reveal any finding that could be
attributed to dosing with glyphosate.

In conclusion, following dermaladministration of glyphosate to Sprague-Dawley rats for 3 weeksata dose level
of 1000 mg/kg bw/day, there was no evidence of systemic toxicity. Amild transitory irritant effect was noted at
the dosingsite.

Assessmentand conclusion by applicant:

Inthisstudy,a group of 5 male and 5 female Sprague-Dawley rats were dosed daily with glyphosate via the
dermalroute of application, fora period of ca 6 h perday for 3 weeks. The study was in general compliance
with OECD 410 (1981)and GLP.

In conclusion, following dermal administration of glyphosate to Sprague -Dawley rats for 3 weeks at a limit
dose level of 1000 mg/kg bw/day, there was no evidence of systemic toxicity. Amild irritant effect was noted
atthe dosingsite.

Therefore, the NOAEL for dermaladministration in rats under the conditions of this study can be set at 1000
mg/kgbw/day.

Assessmentand conclusion by RMS:

The study is considered acceptable and the assessment by the applicant is agreed including the proposed
NOAEL for systemic toxicity of 1000 mg/kg bw/day, the only dose tested. This conclusion is in agreement
with the previous assessments (DAR and RAR). Mild irritant effects (erythema and desquamation) were noted
atthe dosingsite in the animals of the glyphosate-treated group. No NOAEL for local effects could be derived.
The only dose tested (1000 mg/kg bw/day) is considered the LOAEL forlocaleffectsas mild skin irritation
(erythema and desquamation) was notedatthis dose level.

In the previous assessment in the RAR (2015), the following was stated by the RMS DE:

“Re-evaluation by the RMS revealed that the study on rats by- (1993, TOX9552367) /... Jmay be
still considered acceptable ”

In the originalassessment in the DAR, the following was concluded:

“ No evidence of any systemic effects of treatment was elicited neither by in life observations, laboratory
investigations nor postmortem examinations. Thus, the NOEL for systemic toxicity was 1000 mg/kg bw/day
in this limit test. In contrast, mild transitory irritant effects (erythema and desquamation) were noted at the
dosingsite in the animals of the glyphosate-treated group.

B.6.3.3.3. Dermal repeated dose toxicity —study 3

Data point | CA5.3.3/004

Reportauthor -

Reportyear 1994

Reporttitle Glyphosate technical (N Repeated dose twenty-
eight- Day dermaltoxicity study in rabbits (Part 1, Study Report)

ReportNo B 214/94

Document No Not reported

Guidelines followed in study No guideline followed; in general compliance with OECD guideline 410
(1981)

Deviations from current test|None

guideline (OECD410,1981)

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

testing facilities

Data point CA5.3.3/005

Reportauthor -

Reportyear 1994

Reporttitle Glyphosate technical Repeated dose twenty-
eight- Day dermaltoxicity study in rabbits (Part 2, Individual data)

ReportNo I 214/94

Document No Not reported

Data point CA5.3.3/006

Reportauthor

Reportyear 1994

Reporttitle Glyphosate technical Repeated dose twenty-
eight- Day dermaltoxicity study in rabbits (Part 3, Individual data)

ReportNo I 214/94

Document No Not reported

Acceptability/Reliability ConclusionGRG: Valid, Category 2a
Conclusion AGG: Acceptable

Executive Summary

The toxicity potential of glyphosate technical was assessed after repeated dermal application to groups of male
and female New Zealand white rabbits. Doses of 0, 500, 1000 or 2000 mg/kg bw/day were applied for a 6-hour
period on five consecutive days perweek over 4 weeks. For application the solid test substance was mixed with
water resultingin a 50 % (w/v) solution, and spread evenly over theapplicationsite.

There were no mortalities and no treatment-related signs of systemic toxicity. Very slight erythema was noted in
one high-dose male and one low-dose female. However, this effect is not considered biologically significantand
was not seen in the histopathological examination.

There were no treatment-related effects onbody weight, food consumption, haematological and clinical chemistry
parameters observed in any of the dose groups. The macroscopic and histopathological findings observed at
necropsy were considered incidental and unrelated to thetest substance.

Repeated demmaladministration of glyphosate technical to rabbits for a period of 28 consecutive days atdoses of
up to 2000 mg/kg bw/day resulted only in slight dermalirritation in one high-dose male and one low-dose female.
There were no treatment-related systemic signs of toxicity.

I. MATERIALS AND METHODS

A: Materials
1. Testmaterial:
Identification: ~ Glyphosate technical

Description:

Lot/Batch#:

Purity:

Stability of test compound:

2. Vehicle and/

or positive control:
3. Testanimals:

Species:

White powder
39730494
99.6 %

Not reported

Water

Rabbit
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Strain:  New Zealand

Age: Young,adult
Sex: Maleandfemale
Weightatdosing: & 2285-3330¢; @ 2195-3115¢g
Acclimationperiod: 7 days
Diet/Food: Altromin Rabbit Chow, ad libitum
Water: Water, ad libitum

Housing:  Individually in wire mesh cages

Environmental conditions: Temperature: 18+2°C
Humidity: Not reported
Air changes:  10/hour
12 hourslight/dark cycle

B:  Studydesignand methods
In life dates: 1994-05-23to 1994-06-20

Animal assignmentand treatment:

The potential dermal toxicity of glyphosate technical after repeated exposurewas assessed using young adult New
Zealandalbino rabbits (males and females). Five rabbits per sex per dose received daily dermal applications of 0,
500,10000r 2000 mg/kg bw/day, fivedays per week fora total of 20 applications.

Two days priorto the first application about 15 % of the skin of thedorsal back of theanimals was clipped free of
hair. The clippingwas repeated weekly thereafter.

For each application the test substance was mixed with water to give a final concentration of 50 % (w/v) of
glyphosate. Each dose was spread evenly overabout 10 % of the body surface area and covered with a occlusive
dressing made of polyethylene material that was secured by hypoallergenic Leucoplast tape. After an exposure
period of six hours the dressings were removed and the application site was cleaned with hand soap, water and
clean, absorbentpaper pads. Applications were performed once daily, five days perweek for a total of 28 days.

Clinical observations

A check for mortality, clinical signs of toxicity, and general appearance and behaviour, as well as a quantitative
assessment of food and water intake was made twice daily. The applications sites were assessed for signs of
irritation once daily.

Body weight
Individual body weights were recorded at weekly intervals during the pre-test and study periods and before
sacrifice.

Food consumption
Food consumption was assessed at weekly intervals during the pre-test and study periods and beforesacrifice.

Haematology and clinical chemistry
Haematologicaland blood chemical investigations were performed on all rabbits at termination.

The following parameters were measured: Haematocrit, haemoglobin, erythrocyte count, platelet count, total
leukocyte count, differential leukocyte count, mean cell volume (MCV), mean cell haemoglobin (MCH), mean
cell haemoglobin concentration (MCHC), coefficientof variation of erythrocyte volume (RDW), platelet volume
distribution (PDW), mean platelet volume (MPV), thrombocrit (volume % of platelets), aspartate amino
transferase (AST), alanine aminotransferase (ALT), blood urea nitrogen, total protein, glucose, albumin, total
bilirubin, creatinine, inorganic phosphorus, calcium, sodium, potassium and chloride.

Sacrifice and pathology
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All animals sacrificed at scheduled termination were subjected to a gross pathological examination. Any
macroscopic findings were recorded.

The following organ weights were determined: Adrenals, brain, heart, kidneys, liver, lung, spleen, stomach,
thymus, andtestes. The organ-to-brain weight ratios were calculated.

Tissue samples were taken fromthe following organsand preserved in buffered formalin: Treated and untreated
skin, adrenals, brain, heart, kidneys, liver, lungs, ovaries, spleen, stomach, testes, and thyroid. Histopathological
examinations were performed on all collected tissues from the control and high-dose animals, as well as from
abnormaltissues of animals from the low-and mid-dose groups.

Statistics

Body weights, haematological and clinical chemistry parameters, absolute and relative organ weights and
histopathology data of treated animals were compared with control animals. Body weight, food consumption and
haematology and clinical chemistry parameters were analysed by t-test. Histopathology data were analysed by
Fisher'sexact test.

Il. RESULTS AND DISCUSSION

A MORTALITY
No deaths occurred duringthestudy.

B. CLINICAL AND DERMAL OBSERVATIONS
There were no signs of systemic toxicity noted in any animal of any dose group.

Signs of dermalirritation consistentof very slight erythemawithout oedema were observed in one high-dose malke
and onelowdose female. The erythema lasted fromday 7 to 20 forthemale, and for 5 days for the female. Other
dermal findings were irritation from the tape, scabs cracked and/or flaking skin. These findings occuired
sporadically throughoutthe groups, irrespective of dose.

C. BODY WEIGHT

There were no statistically significantdifferences observed in body weights betweenthe control and treated groups.
Body weight gain was significantly decreased in males of themid dose group (244.4 gram at the mid dose vs 369.8
gram in the control group; P<0.05), however as a dose-response relationship is lacking, this change is not
consideredtreatment-related.

D. FOODCONSUMPTION

There were statistically significant differences in food consumption b etweenthe controland the group treated at
1000 mg/kg bw/day duringweek 3 and 4. However, the observed differences were considered unrelated to
treatmentas nodose-responsewas observed. See Table below:

Table 6.3.3-1: Glyphosate technical Repeated Dose Twenty -eight-Day
Dermal Toxicity Study in Rabbits 1994): Group mean food consumption values [g] and
standard deviations (SD)

Dose level

[mg/kg bw/day] Week 1 Week 2 Week 3 Week 4
Males
0 311.4+38.0 306.8+20.9 286.8+5.8 303.8+28.5
500 319.8+23.7 278.2+30.5 280.8+35.2 267.6+33.3
1000 292.0+44.2 261.6+48.3 244.6*+25.3 240.0**+25.8
2000 279.4+42.2 269.0+40.3 260.2+354 276.8+30.5
Females
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Table 6.3.3-1: Glyphosate technica
Dermal Toxicity Study in Rabbits

standard deviations (SD)

Repeated Dose Twenty -eight-Day
1994): Group mean food consumption values [g] and

[mglgjlcl)jgtl)(\e/\\///zlay] Week 1 Week 2 Week 3 Week 4
0 301.8+51.8 289.8+44.8 271.8+335 272.2+39.9
500 317.4+26.1 303.8+19.6 289.6+19.2 291.6+255
1000 323.6+16.0 317.4+33.2 311.4+234 292.2+17.1
2000 315.2+41.7 297.4+£43.1 295.0£32.3 289.6£43.6

* Significantly different from control group (p < 0.05);
** Significantly different from control group (p <0.01)

E. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology

No treatment-related effects were detected in the haematological parameters measured.

In females of the mid-and high-dose group Mean Corpuscular Volume of Platelets (MPV) and Coefficient of
Variation of Platelets Volume (PDW) values were significantly lower when compared to controls. However, the
valueswere within the historical control range for female NZW rabbits of thisage (not shown in this study report).
Thus, these changes were not considered treatment-related (see below). The RMS considers the changes in MPV
and PDW as non-adverse as changes are slight.

Blood chemistry

There were no treatment-related effects. The incidental significant changes observed with regard to urea level in
high dose males were within the historical control range (not shown in this study report) of the testing facility (see
table below). The RMS considers the increased urea levels at the top dose as not treatment-related as no dose-

response isobserved and changes are slight.

Table 6.3.3-2: Glyphosate technicaF

Dermal Toxicity Study in Rabbits (
values and standard deviations (SD)

Repeated Dose Twenty-eight-Day
1994): Group mean haematological and blood chemical

Dose level MPV PDW Urea
[mg/kg bw/day] [fL] [fL] [mmol/L]
Males
0 7.48+0.28 5.80+1.10 7.80+0.66
+ + +
500 7.94+0.62 6.80+1.57 8.72+1.68
1000 7.64+0.42 6.20+1.04 7.64+0.50
+ + *x 4
2000 7.48+0.04 5.60+0.42 9.82**+1.02
Females
0 8.96+0.85 9.70+1.86 10.24 +£1.09
500 8.15+0.99 750+2.71 9.70+0.53
* *
1000 7.62*+0.13 6.20*+0.57 10.58+£0.39
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Table 6.3.3-2: Glyphosate technical Repeated Dose Twenty-eight-Day
Dermal Toxicity Study in Rabbits - 1994): Group mean haematological and blood chemical
values and standard deviations (SD)

Dose level MPV PDW Urea
[mg/kg bw/day] [fL] [fL] [mmol/L]
2000 7.46*+0.27 5.10***+0.65 9.96+1.31

MPV: Mean platelet volume; PDW: Platelet volume distribution (coefficient of variance of platelets volume);
* Significantly different from control group (p < 0.05);

** Significantly different from control group (p <0.01);

*** Significantly different from control group (p <0.001)

I NECROPSY

Organweights

Absolute testes weights were statistically increased in high dose malesbut as relative testes to brain weights did
not differ between groups this was not considered treatment-related.

Table 6.3.3-3: Glyphosate technical
Dermal Toxicity Study in Rabbits
weightvalues and standard deviations (SL)

Repeated Dose Twenty -eight-Day
1994): Group mean absolute and relative to brain testes

Dose level Absolute weight Relative weight
[mg/kg bw/day] [a] [9/1g brainwt.]
3.88+0.327 0.4310+0.0215
500 3.70+£1.255 0.3744+£0.1211
1000 4.36+0.658 0.4692+£0.0730
2000 4.52*+0.497 0.4618+£0.0773

* Significantly different from control group (p < 0.05)

Gross pathology
There were no treatment-related macroscopic abnomalities observed in the treated skin orany other tissues in any

group.

Histopathology

Therewasan increased incidence in high dose males versus controlanimals of erosions in the stomach (4/5 high
dose versus 1/5 control; non-significant) and interstitial nephritis (3/5 high dose versus 1/5 control; non-significant)
but these findings were not considered treatment-related lesions. The RMS agrees that both findings are not
consideredtreatment-related when also taking into account the severity of the pathological findings. The erosions
in the stomach were scoredasmoderate in controls (one animal) and one as slight and three as moderate in the top
dose animals. As stomach erosion are regularly seen in laboratory animals and considering the dermal route of
administration, thisis not considered treatment-related. For the kidney, the one incidence of interstitial nephritis
in controls was scoredas moderate, whereas the three incidences atthe top dose were conservedasslight. In one
high dose female, a slight acanthosis, hyperkeratosis and perivascular infiltration was observed, which was not
seen in the females of the controls group orin any ofthe males (high dose or control).

I11. CONCLUSIONS

There were no treatment-related effects on body weight, food consumption, haematological and clinical chemistry
parameters observed in any of the dose groups. The macroscopic and histopathological findings observed at
necropsy were considered incidental and unrelated to thetest substance.

Repeated demaladministration of glyphosate technical to rabbits fora period of 28 consecutive days at doses of
up to 2000 mg/kg bw/day resulted only in slight dermal irritation in one high-dose male and one low-dose female.
There were no compound-related gross and microscopic findings noted.

| Assessmentand conclusion by applicant: |
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In thisstudy, the toxicity potential of glyphosate technical was assessed after repeated dermal application to
groups of male and female New Zealand white rabbits. Doses of 0, 500, 1000 or 2000 mg/kg bw/day were
applied fora period of 6 hoursa day, five days per week for 4 weeks. The study was conducted according to
OECD410 (1981)and in compliancewith GLP.

Repeated dermal administration of glyphosate technical to rabbitsfora period of 28 consecutive days at doses
of up to 2000 mg/kg bw/day resulted only in slight dermal irritation in one of five high-dose males and one
low-dose female. There were no treatment-related systemic signs of toxicity. Thus, the NOAEL is considered
to be 2000 mg/kg bw/day.

Assessmentand conclusion by RMS:

The study is considered acceptable and the assessment by the applicant is agreed including the proposed
NOAEL for systemic toxicity of 2000 mg/kg bw/day, the highestdosetested. This conclusionis in agreement
with the previous assessments (DAR and RAR). Slight dermaliirritation were reported in one of thefive top-
dose males and one low-dosefemale. Local effects were limited to a very slight erythemanoted in one high-
dose male and one low-dose female. Only the slight dermal irritation in the top dose male is considered for
settinga NOAEL forlocal skin irritation. The local effects in the low-dose female is not further considered as
no dose-response was observed. Therefore, the RMS proposed a NOAEL for local effects of 1000 mgkg
bw/day based onthe skinirritation observed in high dose males.

Inthe previous assessment in the RAR (2015), the following was stated by the RMS DE:

“Re-evaluation bythe RMSrevealedthatthestudy /... /by [ .....J - (1994, TOX9650151) on rabbitsmay
be still considered acceptable ”

Inthe originalassessment in the DAR, it was concluded that there were no treatment -related adverse effects
observedin the study andthat the highestdose level of 2000 mg/kg bw/day canbe consideredthe NOAEL.

B.6.3.3.4. Dermal repeated dose toxicity — study 4

Data point: | CA5.3.3/007

Reportauthor I

Reportyear 1985

Reporttitle Subacute dermal toxicity (for 21 days in rabbits) of glyphosate
(technical)

ReportNo Not reported

DocumentNo Not reported

Guidelines followed in study Not reported, comparable to OECD 410 (1981); however a 14-day
reversal intervalwasapplied before sacrifice.

GLP No

Previous evaluation Not accepted in RAR (2015)

Short description of | Ina 21-daydermal toxicity study, glyphosate (purity not reported) was

study design and | dermally appliedto the intactskin of New Zealand White rabbits for 6

observations: hours per day. The dose levels were 0, 500, 1000, and 2000 mgkg

bw/day and the groups consisted of 3 male and 3 female rabbits per
group. Treatment was performed 5 days per week for 3 consecutive
weeks. Treatment was followed by a 14-day recovery period prior to
sacrifice.

Animals were observed daily for clinical signs of toxicity and irrita tion.
Food consumption was calculated daily and body weights were
determined weekly. Laboratory investigations (haematology, clinical
chemistry, and urinalysis) were performed on days 0, 21, and 35. At
study termination, all animals were subjected to a gross and
histopathological examination.

Short description of | There were no mortalities and no treatment-related signs of clinical
results: toxicity. There were no signs of dermal irritation. Body weight and
food consumption were not affected by treatment. Laboratory
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investigationsand gross and histopathological examinations did not
revealany treatment-related effects.
The No Observed Adverse Effect Level (NOAEL) was established at
2000 mg/kg bw/day based onthe lack of effects.
Reasons for why the | The study was considered supportive due to serious reporting
study is not considered| deficiencies in the Monograph (2000) and not accepted in the RAR
relevant/reliable or not | (2015). Test substance purity and batch number or study details like
considered as key | study numberwere not reported. Additionally, a statistical a nalysis of
study: the results was not reported.

Thereforeandsincethestudy report is not available to GRG, this study
is not considered to be reliable by GRG.

Conclusion GRG:
The study is considered unacceptable, category 4b.

Conclusion AGG:

The study report has beenmade available to AGG by BVL. The RMS
has evaluated the study and agrees with the previous conclusion that
the study is not considered acceptable due to missing information on
the batch and purity of the test substance. The study design is
comparable to OECD 410 (1985), however, sacrifice was after a 14-
day recovery period forallanimals, which is not in agreementwith the
OECDguideline.

The RMS agrees with the results reported above and with the
conclusion that there were no treatment-related effects. However, no
NOAEL is proposedas the study is not considered acceptable.

available for submission

Reasons why the study report is not

The notifierhasno accessto this study report. The former RMS (BVL)
has made thestudy report available to the current RMS.

B.6.3.3.5. Dermal repeated dose toxicity —study 5

Data point |CA5.3.3/008

Reportauthor

Reportyear 1982

Reporttitle 21-Day Dermal Toxicity Study in Rabbits
ReportNo Psiios

Document No Not reported

Guidelines followed in study

No guideline followed; in general compliance with OECD 410 (1981)

Deviations from current test
guideline (OECD410,1981)

- The purity of the testsubstance is not reported.

- The applicationarea in the high-dose groupwas about 1.5-2 times higher
than the recommended 10% of the body surfacearea.

- With the highest test dose of 5000 mg/kg bw/day, the limit dose of 1000
mg/kgbw/day is farexceeded.

Previousevaluation

Yes, accepted in RAR (2015)

GLP/Officially
testing facilities

recognised

Yes

Acceptability/Reliability

Conclusion GRG: Valid, Category 2a

Conclusion AGG: The study is considered unacceptable as the purity and
stability of thetest substance is not reported.

Executive Summary
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The toxicity potential of glyphosate technical was assessed after repeated demmal application to groups of 5 malke
and 5 female New Zealand white rabbits on intact and on abraded skin. Doses of 0, 100, 1000 or 5000 mgkg
bw/day were applied five days per week for three consecutive weeks. The abrading was accomplished by
producingshallow incisions (not deep enough to cause b leeding) with the blunt end of a scalpel. Forapplication
the solid test substance was moistened with an appropriate amount of water, and spread evenly over the application
site. Ithasto benotedthatthesurfaceareas covered (i.e. 1 —2%,5—10% and 15— 20%body surfacearea for the
low, mid- and high-dose group, respectively) were below and above the area of 10% recommended by actual
guidelines. Due to the higher exposed surface area in the high dose group, it hasto be considered that more test
substance canbe absorbed through the skin and could be therefore systemically available.

There were no mortalities and no treatment-related signs of systemic toxicity. Therewere also no signs of demrmal
irritation observed in the control, low- and mid-dose group. At 5000 mg/kg bw/day slight dermal irritation
consisting of barely perceptible to slight erythemaand oedema was noted. However, this effect is considered not
to be of biologicalsignificance and no signs of irritation were seen in the histopathological examination.

There were no treatment-related effects on body weight, food consumption, haematological and clinical chemistry
parameters observed in any of the dose groups. The macroscopic and histopathological findings observed at
necropsy were considered incidentaland unrelated to thetest substance.

Repeated demmal administration of glyphosate technical to rabbits fora period of 21 consecutive days atdoses of
up to 5000 mg/kg bw/day resulted only in slight dermal irritation at 5000 mg/kg bw/day. No such effects were
observedin the 0,100 and 1000 mg/kg bw/day treatment groups. There were no treatment-related systemic signs
of toxicity.

I. MATERIALS AND METHODS

A:  Materials
1. Testmaterial:
Identification:  Glyphosate technical
Description:  White powder
Lot/Batch#: NBP 1992026
Purity:  Notreported

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

or positive control: None
3. Testanimals:
Species:  Rabbit

Strain:  New Zealand
Age: Young,adult

Sex: Maleandfemale

Weightatdosing: & 2359-2883¢; Q@ 2344 -2955¢

Acclimationperiod: 14-16days

Purina Certified Rabbit Chow #5322 (Ralston Purina Company,
Missouri, USA), ad libitum

Water: Tapwater, ad libitum

Diet/Food:

Housing: Individually in wire mesh cages
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Environmental conditions: Temperature:  Notreported
Humidity: Not reported
Air changes:  Notreported
12 hourslight/dark cycle

B:  Studydesignand methods
In life dates: 1981-07-28t0 1981-08-19

Animal assignmentand treatment:

The potential demal toxicity of glyphosate technical after repeated exposure was assessed using young adult New
Zealand albinorabbits (malesand females). Ten rabbits per sex per dose received daily dermalapplications of 0,
100,10000r5000 mg/kgbw. The dose groups were further divided in halves. One half received the treatmenton
intact skin, the other half on abraded skin. Abrasion was done twice per week immediately prior to test substance
application by producing shallow incisions (not deep enough to cause bleeding) with the blunt end of a scalpel
blade.

The day prior to the first application about 30 % of the skin of the back of the animals was clipped free of hair.
During the study rabbits were shaved as needed.

For each application the test substance was moistened with an appropriate amount of physiological saline. Each
dose was spread evenly over the maximum body surface area possible (see table below) covered with a semi-
occlusive dressing. The entire area was wrapped with Saranwrap and Elastoplast tape. To avoid oral ingestion of
the testarticle, collars were applied duringthe conditioning period (Day -7) and remained on each rabbit for the
duration of the study. After an exposure period of six hours the dressings were removed and the application site
was cleanedwith tepid tap waterand dried with paper towels. Applications were performed once daily, five days
perweek for three consecutive weeks. Individual doseswere adjusted weekly based on the body weight determined
at the beginning of each study week.

Table 6.3.3-11: 21-Day Dermal Toxicity Study in Rabbits - 1982): Application details for
repeated dermal applications

Number of animals Volume of Total percentof the body
Dose group Intactskin Abraded skin physiolog ical surface covered by test
[mg/kg bw/day] salln‘_a useq for substance
3 Q 34 Q moistening [9%]
[mL]
0 5 5 5 5 - -
100 5 5 5 5 0.2 1-2
1000 5 5 5 5 15-2.0 5-10
5000 5 5 5 5 8.0-9.0 15-20

Ithasto be noted that the applicationarea according to current guidelines (OECD and EC) should be about 10%
of the body surface. Thus, the body surface covered with test material in the 100 mg/kg bw/day dose group is
lower than recommended, whereas the treatment-area in the high dose group is about 1.5 — 2 times higher than
recommended. Due to the higher exposed surface area in the high-dose group a higher amount of test substance
can be absorbed and therefore potentially be systemically available.

Clinical observations
A check formortality was made twice daily. Observations for clinical signs of toxicity and behavioural changes
were made oncedaily on allanimals. The applications sites were assessed for signs of irritation.

Body weight
Individual body weights were recorded at twice weekly duringthe pre-testand study periods and before sacrifice.

Food consumption
Food consumption was assessed daily foreachindividual animal by visual insp ection.

Haematology and clinical chemistry
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Haematological and blood chemical investigationswere performedon 5 rabbits per sex and dose group with intact
and abraded skin onday 21afteranovernightfast. Blood was obtained via puncture of the main ear artery.

The following parameters were measured: Haematocrit, haemoglobin, erythrocyte count, reticulocyte count,
platelet count, total leukocyte count, differential leukocyte count, mean corpuscular volume (MCV), mean
corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC), alkaline phosphatase,
aspartate amino transferase (AST), alanine aminotransferase (ALT), creatine kinase, creatinine, blood urea
nitrogen, total protein, glucose, aloumin, globulin (calculated), total bilirubin, creatinine, lactate dehydrogenase,
total cholesterol, inorganic phosphorus, calcium, sodium, potassium and chloride.

Sacrifice and pathology
All animals sacrificed at scheduled termination were subjected to a gross pathological examination. Any
macroscopic findings were recorded.

The following organweights were determined: Adrenals, gonads, heart, kidneys, liver, pituitary , testesand thyroid
(with parathyroid).

Tissue samples were taken from the following organs and preserved in buffered formalin: Treated and untreated
skin (3 samples each), adrenals, bone & bone marrow (sternum), brain (at three levels), colon, duodenum, eyes
with Harderian gland, gross lesions, heart, ileum, jejunum, kidneys, liver, lungs with main stem bronchi, mammary
gland, lymph nodes (mediastinal, mesenteric and regional when applicable), muscle (skeletal), oesophagus,
ovaries, pancreas, pituitary, prostrate, salivary gland (mandibular with submandibular lymph node), sciatic nernve,
seminal vesicles, spinal cord (cervical), spinal cord and vertebrae (lumbar), spleen, stomach, testes with
epididymis, thymus, thyroid/parathyroid, trachea, urinary bladder, uterus (horns and cervix) and vagina.

Histopathological examinations were performed onthe following tissues: Treated and untreated skin, liver, kKidney,
gonads (ovary, testis with epididymis, uterus/prostate and seminal vesicle) and any gross lesions.

Statistics

Terminal body weights, haematological and clinical chemistry parameters, absolute and relative organ weights
were analysed by one-way analysis of variance, Bartlett’s test for homogeneity of variance and appropriate t test
(forequalandunequal variances).

1. RESULTS AND DISCUSSION

A.  MORTALITY
No deaths occurred during thestudy.

B. CLINICAL OBSERVATIONS
A number of incidental findings were observed in some animals in all dose groups. The most frequent signs were
soft stool, diarrhoea, mucoid diarrhoea and ocular and nasal discharge.

No signs of dermal irritation were observed in the control, low- and mid-dose group. In the high-dose group at
5000 mg/kg bw/day doubtful or barely perceptible to very slight erythemaand doubtful or barely perceptible
oedema were noted. Dermal effects were observed as early day 2 with increasing number of animals showing the
effectsafteradditional exposures. There were no differences between the animals with intactandabraded skin.

C. BODYWEIGHT
There were no statistical significant differencesobserved in body weights or body weight gains betweenthe control
and treated groups (with abraded and intact skin).

D. FOODCONSUMPTION
There were no major differences in food consumption between the controland the treated groups.

E. HAEMATOLOGY AND CLINICAL CHEMISTRY

Haematology
No treatment-related effects were detected in the haematological parameters measured.
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There were some statistical significance differences in some parameters. However, thesewere incidental as a dose-
response relationship is lacking and therefore considered to be biologically insignificantly (see table below).

Blood chemistry

In the study report it was concluded that there were no treatment-related effects. The incidental significant changes
observed were considered not to be biologically significant (see Table 6.3.3-). The RMSagrees that the changes
in glucose levels in females treated at 100 and 5000 mg/kg bw/day and LDH levels in top dose males (not
significant) and top dose females (significant) arenottoxicologically relevant as these were due to large biological
variation. However, the significantly increased sodium levels in males treated at 5000 mg/kg bw/day are
consideredtreatment-related by the RMS, however, the clinical relevance remains unclear.

Table 6.3.3-2: 21-Day Dermal Toxicity Study in Rabbits - 1982): Group mean haematological
and blood chemical values and (= SD)

Dose level Hb Haematocrit Sodium Glucose LDH
[mg/kg bw/day] [9/dL] [%0] [mEg/L] (mg/dL) (IU/L)
0 11.3+£0.68 34.111.78Ma|esl4311.3 121+21.6 258+154.5
100 12.5*+£0.63 37.3*+1.92 144+2.1 134+14.1 169+115.9
1000 11.4+0.46 342+141 145+5.1 149+34.7 291+198.7

5000 11.7+0.61 355+1.13 146*+£2.5 125+6.1 7072
Females

0 11.5+0.43 354+2.14 14227 102+£16.2 189+125.9

100 11.4+0.50 34.3+0.85 142+15 137**+18.7 | 149+£109.1

1000 11.5+0.50 345+1.28 143+1.9 123+17.1 258+204.4

5000 11.7£042 344155 144+1.6 129*+4.7 28*+6.2

LDH: Lactate dehydrogenase;
* Significantly differentfrom control group (p < 0.05);
** Significantly differentfrom control group (p <0.01)

I NECROPSY

Organweights

Except forthe statistically increased relative kidney weight observed in femalesat 5000 mg/kg bw/day (see table
below), there were no treatment-related effects on absolute and relative organ weights noted. Since no
histopathological changes were observed in the kidneys of high-dose females, the increase in relative kidney
weightsis considered to be of no toxicological relevance by the study authors. However, the RMS considers the
increased kidney weights in top-dose females as treatment-related and adverse as changes in both absolute and
relative kidney weight are >10% compared with controls.

Table 6.3.3-3: 21-Day Dermal Toxicity Study in Rabbits -1982): Group mean absolute and
relativekidney weights and standard variations (£ SD)

Absolute organweight[g] Relative organ weight [%6]
[m 5?(;%5\);3;}/] Kidney Kidney
J ? J 2
0 17.00+£2.281 16.41+2.037 0.58+0.078 0.55+0.040
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Table 6.3.3-3: 21-Day Dermal Toxicity Study in Rabbits - 1982): Group mean absolute and
relativekidney weights and standard variations (£ SD)

- - s
Dose level Absolute organ weight[g] Relative organ weight [%0]
Kidney Kidney
[mg/kg bw/day] T 5 T 5
100 16.38+1.371 15.26 £2.260 0.57+0.067 0.54+0.069
1000 18.15+2.653 16.16 £2.449 0.59+0.067 0.54+0.048
5000 16.77+2.016 18.14+1.757 0.60+0.097 0.63*+£0.072
(+10.5%) (+14.5%)

* Significantly differentfrom control group (p < 0.05)

Gross pathology
There were no treatment-related macroscopic abnomalities observed in the treated skin orany other tissues in any

group.

Histopathology
There were no treatment-related lesions observed in any dose group.

Microscopic evaluation of treated skin samples demonstrated only mild inflammatory cell infiltration and trace
necrosis in the 1000 mg/kg bw/day group. However, in untreated skin samples of three rabbits from the
1000 mg/kg bw/day group from one rabbit of the high-dose group therewasalso mild necrosis, indicating that this
lesion was incidentaland unrelated to treatment. The lesions in treated and untreated skins of the control and test
substance groups were similar indicating thatthe effects were notrelated to glyphosate treatment.

Trace/mild seminiferous tubule degeneration observed in the testis was not dose related in either incidence or
severity and was considered unrelated to treatment. Other lesions observed in kidney, liver, lung, ovary, lymph
node, salivary glandand skin (non-application site) were considered incidental or spontaneous (see tables below).
In generalthere were no major differences betweenthe treatment groups of intact and abraded skin.

Table 6.3.3-4: 21-Day Dermal Toxicity Study in Rabbits - 1982): Histopathological findings in
rabbits treated dermally on intact skin*

Dose level
[mg/kg bw/day] 0 100 1000 5000

Effect/Lesion I Q 4 Q d Q J Q
Kidney
Cytoplasmic vacuolation (mild) | 0/5 0/5 0/5 0/5 0/5 0/5 1/5 0/5
Interstitial lymphocytic | 1/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
infiltrates (mild)
Interstitial inflammation (trace) | 0/5 0/5 0/5 0/5 0/5 1/5 0/5 0/5
Interstitial inflammation (mild) | 0/5 1/5 1/5 0/5 0/5 0/5 2/5 0/5

Infarct(mild) 0/5 0/5 0/5 0/5 0/5 0/5 1/5 0/5
Mineralisation (trace) 0/5 0/5 0/5 0/5 2/5 0/5 0/5 0/5
Mineralisation (mild) 0/5 0/5 0/5 0/5 1/5 0/5 1/5 1/5
Liver

Granuloma (moderate) 0/5 0/5 1/5 1/5 1/5 0/5 0/5 0/5
Mononuclear cell infiltration | 1/5 0/5 0/5 0/5 0/5 1/5 1/5 0/5
(trace)

Mononuclear cell infiltration | 0/5 1/5 0/5 0/5 0/5 0/5 1/5 0/5
(mild)

Mononuclear cell infiltration | 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5
(moderate)

Necrosis (mild) 0/5 1/5 0/5 0/5 0/5 0/5 0/5 0/5
Lung

Abscess (moderate) 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5
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Table 6.3.3-4: 21-Day Dermal Toxicity Study in Rabbits - 1982): Histopathological findings in
rabbits treated dermally onintactskin*

Dose level

[mg/kg bw/day] 0 100 1000 5000
Effect/Lesion I Q 4 Q 4 Q I Q
Lymphaocytic infiltration (mild) | 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5
Pneumonia (mild) 0/5 0/5 0/5 0/5 0/5 0/5 1/5 0/5
Pneumonia (moderate) 1/5 1/5 1/5 0/5 0/5 0/5 0/5 0/5
Congestion(mild) 0/5 1/5 0/5 0/5 0/5 0/5 0/5 0/5
Congestion (moderate) 0/5 0/5 0/5 0/5 0/5 0/5 0/5 1/5
Oedema (moderate) 0/5 1/5 0/5 0/5 0/5 0/5 0/5 0/5
Testis
Seminiferous tubule | 1/5 - 3/5 - 215 - 3/5 -
degeneration (trace)
Seminiferous tubule | 2/5 - 2/5 - 0/5 - 1/5 -
degeneration (mild)
Dilated tubules (moderate) 0/5 - 1/5 - 0/5 - 0/5 --
Ovaries
Mineralisation (trace) - 1/5 -- 0/5 -- 0/5 -- 0/5
Salivary gland
Abscess (moderate) - 1/5 -- 0/5 - 0/5 - 0/5
Skin (non-application site)
Dermatitis (moderate) 0/5 - 0/5 - 1/5 - 0/5 -
Skin, treated
Inflammation (trace) 1/5 3/5 215 3/5 215 5/5 3/5 2/5
Inflammation (mild) 2/5 1/5 215 1/5 1/5 0/5 0/5 3/5
Necrosis (trace) 0/5 0/5 0/5 0/5 0/5 1/5 0/5 0/5
Skin, untreated
Inflammation (trace) 4/5 1/5 4/5 2/5 3/5 2/5 3/5 2/5
Inflammation (mild) 1/5 3/5 0/5 3/5 1/5 2/5 0/5 3/5
Necrosis (mild) 0/5 0/5 0/5 0/5 3/5 0/5 1/5 0/5

* Number of animals affected / total number of animals;
- Not applicable

Table 6.3.3-5: 21-Day Dermal Toxicity Study in Rabbits [JJilf 1982): Histopathological findingsin
rabbits treated dermally on abraded skin*

Dose level

[mg/kg bw/day] 0 100 1000 5000
Effect/Lesion 4 Q 4 Q 4 Q 4 Q
Kidney
Interstitial inflammation (trace) | 0/5 1/5 0/5 0/5 0/5 0/5 0/5 0/5
Interstitial inflammation (mild) | 1/5 0/5 1/5 1/5 1/5 0/5 0/5 1/5
Interstitial inflammation | 0/5 0/5 1/5 0/5 0/5 0/5 1/5 0/5
(moderate)
Infarct(moderate) 0/5 0/5 0/5 0/5 1/5 0/5 0/5 0/5
Mineralisation (mild) 0/5 0/5 0/5 0/5 2/5 1/5 0/5 0/5
Liver
Mononuclear cell infiltration | 0/5 1/5 1/5 0/5 0/5 0/5 0/5 0/5
(trace)
Mononuclear cell infiltration | 1/5 0/5 1/5 2/5 4/5 1/5 1/5 1/5
(mild)
Necrosis (mild) 0/5 0/5 0/5 0/5 1/5 0/5 0/5 0/5
Lung
Pneumonia (moderate) 0/5 - 1/5 - 1/5 - 0/5 --

262



Glyphosate Volume 3-B 6.3 (AS)

Table 6.3.3-5: 21-Day Dermal Toxicity Study in Rabbits [JJ:982): Histopathological findings in
rabbits treated dermally on abraded skin*

Dose level

[mg/kg bw/day] 0 100 1000 5000
Effect/Lesion I Q 4 Q I Q I Q
Lymph node, prefemoral
Lymphadenitis (mild) - 0/5 -- 0/5 - 0/5 - 1/5
Testis
Seminiferous tubule | 2/5 - 1/5 - 215 - 2/5 --
degeneration (trace)
Seminiferous tubule | 2/5 - 3/5 - 2/5 - 2/5 --
degeneration (mild)
Ovaries
Mineralisation (trace) - 0/5 -- 0/5 - 1/5 - 0/5
Mineralisation (mild) - 0/5 -- 0/5 - 1/5 - 0/5
Atretic follicles (mild) - 0/5 -- 1/5 - 0/5 - 0/5
Skin, treated
Inflammation (trace) 2/5 2/5 3/5 2/5 4/5 2/5 2/5 1/5
Inflammation (mild) 0/5 3/5 2/5 1/5 0/5 3/5 3/5 4/5
Skin, untreated
Inflammation (trace) 3/5 3/5 2/5 4/5 2/5 2/5 1/5 3/5
Inflammation (mild) 1/5 1/5 3/5 1/5 3/5 2/5 4/5 2/5

* Number of animals affected / total number of animals

I11. CONCLUSIONS

There were no mortalities and no treatment-related signs of systemic toxicity. Therewere also no signs of demal
irritation observed in the control, low- and mid-dose group. At 5000 mg/kg bw/day slight dermal irritation
consisting of barely perceptible to slight erythemaand oedema was noted. However, this effect is considered not
to be of biologicalsignificance and no signs of irritation were seen in the histopathological examination.

There were no treatment-related effects on body weight, food consumption, haematological and clinical chemistry
parameters observed in any of the dose groups. The macroscopic and histopathological findings observed at
necropsy were considered incidental and unrelated to thetest substance.

Repeated demaladministration of glyphosate technical to rabbits fora period of 21 consecutive days atdoses of
up to 5000 mg/kg bw/day resulted only in slight dermal irritation at 5000 mg/kg bw/day. No such effects were
observedin the 0,100 and 1000 mg/kg bw/day treatment groups. There were no treatment-related systemic signs
of toxicity. No test article-related macroscopic or microscopic lesions were observed.

Assessmentand conclusion by applicant:

In thisstudy, the toxicity potential of glyphosate technical was assessed after repeated dermal application to
groupsof male and female New Zealand white rabbits on intact and on abraded skin. Doses of 0, 100, 1000
or5000 mg/kg bw/day wereapplied five daysperweek for three consecutive weeks. The study was conducted
followinga testing regime in general compliance with OECD 410 (1981) and with GLP.

Repeated dermal administration of glyphosatetechnical to rabbitsfora period of 21 consecutive days at doses
of up to 5000 mg/kg bw/day resulted only in slight dermalirritation at 5000 mg/kg bw/day. No such effects
were observed in the 0, 100 and 1000 mg/kg bw/day treatment groups. There were no treatment-related
systemic signs of toxicity of biological significance. Thus, the NOAEL is considered to be 5000 mgkg
bw/day.

In light of an in vitrodermal absorption of glyphosate with rabbit skin following OECD 428 - 2012;
CA5.8.2/014), demonstrating 2.66 % bioavailability via the skin exposure, the systemic NOAEL in this study
is 133 mg/kgbw/day, de
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Assessmentand conclusion by RMS:

Although the study has beenaccepted in the previous assessments, the current RMS does not considered this
study acceptable as the purity and stability of thetest substance are notprovided in the study report.
Therefore no NOAEL is proposed forthis study. Regarding the assessment of the study, the RMS considers
the increased kidney weights (absolute and relative) in females at the highestdose level of 5000 mg/kg bw/day
astreatment-related and adverse. In addition, increased sodium levels were noted in males treated at the top
dose. Regardinglocal skin findings, only a slight dermalirritation was noted at5000 mg/kg bw/day.

In the previous assessment in the RAR (2015), the followingwas stated by the RMS DE:

“Re-evaluation by the RMS revealed that the study [ ... | by (1982, TOX9552366) [ .....] on rabbits
may be still considered acceptable”

In the original assessment in the DAR, it was concluded that there was no systemic toxicity observed up to
the highest dose. Therefore, the highest dose level of 5000 mg/kg bw/day canbe considered the NOAEL. In
contrast, rather slight dermal irritation occurred at this top dose level.

B.6.3.3.6. Inhalation — 14-day repeated dose toxicity — study 1

Data point: | CA5.3.3/009

Reportauthor

Reportyear 1985

Reporttitle Report on subacute inhalation toxicity in rats (14 days) of glyphosate
(technical)

ReportNo Not reported

DocumentNo Not reported

Guidelines followed in study Not applicable

GLP No, pre-GLP

Previousevaluation

Notaccepted in RAR (2015)

Short description of | Fourgroups of 5 male and 5 females Wister rats (bred at Indian
study design and | Institute of Toxicology, Bombay, India) were exposed to an atmosphere
observations: containing glyphosate (purity not stated) in propylene glycol for 6 hours

perday, 5 days perweek for two weeks. Therewere one lowand one high
dose group andtwo intermediate dose groups. One of the latter groupswas
sacrificed 14 days after the treatment period had been finished (reversal
group). Two control groups of the same size were also included, one of
them being exposed to filtered air only and the other to an atmosphere
containing the vehicle propylene glycol. Glyphosate was mixed with the
vehicle and nebulised by using compressedair. The animals were exposed
in a dynamic inhalation chamber by mouth and nose route by restraining
them in polypropylene tubes. The target, the nominal and the actually
measured mean concentrations for the various groups are given in the table
below.

Table 6.3.3-1: Report on subacute inhalation toxicity in rats (14
days) of glyphosate (technical) HEEEES———. 1985): Mean
concentrations [mg/L air] of the test material or the vehicle

Target Nominal Measured

Dosegroup concentration | concentration | concentration
Control 0 0 0
(filtered air)
Vehicle control | 5.0 16.5 5.6
Lowdose 0.25 0.90 0.28
Intermediate 1.0 3.01 0.93
dose
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Intermediate 1.0 3.10 0.90
dose (reversal)
High dose 4.0 11.7 3.8

With the exception of the exposure periods, animals were housed five per
cage andhadfree access to food and drinking water.

The rats were examined individually before, duringandafter exposure for
any signs of toxicity. Food consumption was recorded daily and body
weight was determined at pretest and then onevery 4" day during the study
and on the day oftermination. Blood samples for haematological (red and
white blood cell parameters, thrombocyte count and prothrombin time) and
clinical chemistry (total serum protein, blood urea nitrogen, glucose,
alanine aminotransferase (ALAT) and alkaline phosphatase (AP))
investigations were taken before first exposure and after one week from
some animals of each group and from all animals (except the recovery
group) afterthe lastexposure.

From reversal group rats, blood was obtained at termination. Urinalysis was
also performed. All rats were necropsied and the following organs were
removed and weighed: adrenals, gonads, heart, kidneys, liver, and spleen.
These organsaswellasaorta, brain, eyes, intestines, larynx, lungs, lymph
nodes (axillary and mesenteric), nose, oesophagus, pancreas, pituitary,
seminalvesicle, stomach, thyroid, trachea, urinary bladder and uterus were
examined microscopically.

Mass median aerodynamic diameters of all atmospheres were within the
respirable range of 0 - 7 um on all occasions. The temperature, humidity,
oxygen concentrationandair flowwere similar forall groups.

There was no mortality during the treatment or the recovery periods.
Neithertreatment-related clinical signs nor effects on body weight or food
consumption were observed. In the vehicle control group andin all groups
exposed to glyphosate, salivation, lacrimation, redness to nose and
urination were observed during exposure. No change in the rate of
respiration was seen. No adverse effects of treatment on haematology,
clinical chemistry and urinalysis were noted in any of the groups. No
significant changes in organweights or upon gross examination were seen.
Histopathology did notreveal evidence of adverse effects.

Up to the highest concentration tested of approx. 3.8 mg/L air (mean
measured concentration) repeated inhalative exposure of Wistar rats to an
aerosol containing glyphosate did not lead to any local (respiratory) or
systemic toxicity. Therefore, the NOAEC for rats under the conditions of
thisstudy was 3.8 mg/L.

Glyphosate
Short description of
results:
Reasons  for  why the
study is not considered
relevant/reliable or not
considered as key
study:

Monograph (2000): The study was considered supportive since an effect
dose was lacking. In addition, there were some reporting deficiencies.
Furthermore, statistical analysis of the results obtained was either not
performedornot reported.

RAR (2015): The study was considered unacceptable due to serious
reporting deficiencies, e.g., absence of informationon batch and purity of
the test material.

Therefore andsince the study report isnotavailable to GRG, this study is
consideredinvalid by GRG.

Conclusion GRG:
The study is considered unacceptable, category 4b.

Conclusion AGG:

The study report has been made available to AGG by BVL. The RMS has
evaluatedthe study and agrees with the previous conclusion that the study
is not considered acceptable due to serious reporting deficiencies, e.g.
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absence of statistical analysis, and purity and batch number of the test
substance not reported.

The RMS agrees with the results of the study asreported above. There were
no signs of localor systemic toxicity up to the highest dose. However, no
NOAEC is proposed as the study is not considered acceptable.

Reasons why the study report is | The notifier has noaccess to this study report. The former RMS (BVL) has
notavailable for submission madethe study report available to thecurrent RMS.

B.6.3.3.7. Publications on repeated-dose toxicity via other routes — study 1

Data point: CA5.3.3/010

Reportauthor Mesnage, R.etal.

Reportyear 2018

Reporttitle Comparison of transcriptome responses to glyphosate, isoxaflutole,
quizalofop-p-ethyland mesotrione in the HepaRG cell line

Document No doi.org/10.1016/j.toxrep.2018.08.005
E-ISSN: 2214-7500

Guidelines followed in study Not applicable

Deviations from current test | Notapplicable

guideline

GLP/Officially recognised testing | Notapplicable

facilities

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

Conclusion AGG: Reliable with restrictions
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Full summary of the study according to OECD format

Together with three other herbicide active substances (quizalofop-p-ethyl, isoxaflutole and mesotrione)
the effect of glyphosate on the transcriptome and metabolome profile of differentiated HepaRG cells
was investigated.

Materials and methods
Chemicals - Glyphosate (purity > 96 %) was purchased from Sigma-Aldrich, Gillingham, Dorset, UK.

HepaRG cell culture - Differentiated HepaRG™ cells (HPR 116) were purchased from Biopredic
International (Rennes, France). Cells were thawed, suspended and plated in general purpose medium
(Williams’ E medium + GlutaMAX™) containing the ADD670 supplement. Cells were kept in general
purpose medium until day 8, when the culture becomes well organized and includes well-delineated
trabeculae and many canaliculi-like structures. At this time, the culture is composed of primitive biliary
epithelial cells and mature hepatocytes with basal metabolic activities similar to freshly isolated primary
cells. From day 8 to day 14, cells were switched to the test medium composed of Williams’ E medium
+ GlutaMAX™ supplemented with 2 % foetal bovine serum and 1 % DMSO, as well as different
concentrations of glyphosate or solvent as a control. Glyphosate was tested at 0.06 pM (concentration
representative of low environmental exposure), 6 uM, and 600 pM.

Library generation and RNA-sequencing - A 100 ng aliquot of total RNA from each sample was used
to prepare total RNA libraries using the KAPA Stranded RNA-Seq Kit with RiboErase, and samples
were randomised before preparation. Polymerase chain reaction (PCR) was performed for 14 cycles for
final library amplification. Resulting libraries were quantified using the Qubit 2.0 spectrophotometer and
average fragment size assessed using the Agilent 2200 Tapestation. The transcriptome of HepaRG cel Is
exposed to glyphosate was sequenced employing this strategy, except that the libraries were prepared
as previously described. A total of 3 separate sequencing pools were created using equimolar quantities
of each sample with compatible indexes: 2 with 17 samples each, and one with 16 samples. Paired-end
reads of 75bp were generated for each library using the Illumina NextSeq®500 in con-junction with the
NextSeq®500 v2 High-output 150-cycle kit.

Mass spectrometry-based metabolomics - Approximately 5,000,000 HepaRG cells per sample were
harvested from the 6 well-plates to obtain a sufficient quantity of material to perform the metabolomics
experiment. Cells were detached using 0.05 % trypsin EDTA, and centrifuged to eliminate trypsin
residues. Finally, cell pellets were frozen at -80 °C pending analysis. Metabolomics analysis of the
frozen cell pellets was conducted by Metabolon Inc. The sample extracts were stored overnight under
nitrogen before preparation for analysis. The resulting extract was analysed on four independent
instrument platforms: two different separate RP/UPLC-MS/MS with positive ion mode electrospray
ionisation (ESI), a RP/UPLC-MS/MS with negative ion mode ESI, as well as by hydrophilic-interaction
chromatography(HILIC)/UPLC-MS/MS with negative ion mode ESI as previously described.
Compounds were identified by comparison to library entries of purified standards or recurrent unknown
entities. Biochemical identifications are based on 3 criteria: retention index within a narrow retention
time/index (RI) window of the proposed identification, accurate mass match to the library +/- 10 ppm,
and the MS/MS forward and reverse scores between the experimental data and authentic standards. The
use of all three data points can be utilised to distinguish and differentiate biochemicals. Peaks were
guantified using the area-under-the-curve method.
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Statistics - Metabolome data analysis was performed using in-house services of Metabolon Inc.
Biochemical data were normalized with respect to protein concentration as determined by the Bradford
assay. The Welch’s two-sample t-test was used to test whether control and treatment group means are
different from two independent populations. This version of the two-sample t-test allows for unequal
variances. FDR methods and estimated g-values were used to account for the highest number of false
positive results caused by the high number of statistical tests. The RNA-seq dataanalysis was performed
using the new version of the Tuxedo protocol with HISAT2, StringTie and Ballgown. A standard linear
model-based comparison of transcript abundance was performed without adjusting for other covariates
to identify differentially expressed transcripts for each group. Although 3 concentrations were tested for
glyphosate, no multigroup comparisons were used because dose spacing was too large to allow reliable
conclusions to be drawn from these methods. Instead, pairwise comparisons were used.

Results

Control, untreated cell cultures presented no visible signs of aging after a 6-day exposure. Transcriptome
profiles of HepaRG cells were then determined using the Illumina-based RNA sequencing platform.
The highest concentration of glyphosate tested caused significant changes in transcriptome profiles.
Alterations in gene expression caused by the 2 lowest concentrations (0.06 and 6 uM) failed to pass the
statistical threshold that took into account the high number of tests performed. A total of 7 transcripts
had their levels altered (p < 0.05) with glyphosate at 600 pM. The number of genes disturbed by the
exposure to glyphosate was insufficient to use a functional annotation tool for pathway enrichment
analysis. It is not clear if glyphosate lacks hepatic toxic effects at these concentrations or if this
experimental design lacks sensitivity to detect hepatic effects of weak toxicants. To further explore
changes in liver metabolism caused by glyphosate in greater detail, a global metabolome profiling of
HepaRG cells exposed to three concentrations of glyphosate was explored. The Metabolon HD4
platform detected 802 named biochemicals in the HepaRG samples. Overall, glyphosate did not cause
significant alterations in metabolome composition. However, exposure did cause a significant decrease
in long chain fatty acids (LCFASs) and polyunsaturated fatty acids (PUFASs). HepaRG cells exposed to
the lowest concentration of glyphosate tested (0.06 uM) showed the most dramatic effects in the levels
of these fatty acids as either significant or trends towards significant lower levels. At the higher
glyphosate concentrations of 6 uM and 600 uM, lower lipid levels were also observed but these did not
reach statistical significance.

Discussion and conclusion

An in-depth investigation was conducted of transcriptome profile alterations in HepaRG human liver
cells caused by exposure to pesticide active substances. Glyphosate was found to be only weakly toxic
inducing little change in transcriptome profiles. Interestingly, a follow-up metabolomics analysis of
HepaRG cells treated with the lowest (0.06 uM) concentration of glyphosate revealed a significant
decrease in the levels of LCFAs and PUFAs. Although these findings from an in vitro tissue culture
model system cannot be readily translated to effects in vivo, they are nevertheless indicative of
differences in toxicity potency between pesticide ingredients. The exact nature of this low dose effect
of glyphosate cannot be determined from this single experiment, but it is possible that at higher
concentrations, more overtly toxic mechanisms are masking the effects on lipids. Another possibility is
that a saturation effect is occurring once the low dose is exceeded bearing in mind that glyphosate levels
found in the HepaRG cells during the metabolomics analysis increased by 3.7-and 336.35-fold at the
intermediate and highest concentrations tested compared to the negative controls. Glyphosate was the
least toxic of the compounds tested in this study.

| Assessmentand conclusion by applicant:
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Together with three other herbicide active substances (quizalofop-p-ethyl, isoxaflutole and
mesotrione) the effect of glyphosate on the transcriptome and metabolome profile of differentiated
HepaRG cells was investigated at 0.06, 6 and 600 uM. Glyphosate was found to be only weakly
toxic inducing little change in transcriptome profiles when compared with the other herbicides
tested. A follow-up metabolomics analysis of HepaRG cells exposed to glyphosate at 0.06 uM
revealed a significant decrease in the levels of long chain fatty acids (LCFAS) and polyunsaturated
fatty acids (PUFAs). At the higher glyphosate concentrations of 6 and 600 uM, lower lipid levels
were also observed but these did not reach statistical significance. Itis not clear, however, howthese
findings from an in vitro tissue culture model can be translated to effects in vivo.

Reliability criteriaforinvitro toxicology studies by the applicant

Publication: Mesnage et al., 2018. Criteria Comments
met?
Y/N/?

Guideline-specific
Study in accordancetovalid internationally accepted testing guidelines | N
Study performedaccordingto GLP N
Study completely described and conducted following scientifically | Y
acceptable standards

Test substance
Test material (Glyphosate) is sufficiently documented and reported | Y Glyphosate (purity >
(i.e. purity, source, content, storage conditions) 96 %). Source: Sigma-
Aldrich, Gillingham,
Dorset, UK.
Only glyphosateacidorone of its salts is the tested su bstance N Also three other pesticide

active substances were
tested (quizalofopp-
ethyl, isoxaflutok and
mesotrione).

Z

AMPA s the tested substance

Test system clearly and completely described

Test conditions clearly and completely described

Metabolic activation system clearly and completely described
Test concentrations in physiologically acceptable range (<1 mM)
Cytotoxicity tests reported

Transcriptomics and metabolomics methods described

Positive and negative controls

Not relevant.
0.06,6.and 600 pM.

z| <| z| <] z|<| <

No positive controk
included.

Complete reporting of effects observed

Statistical methods described

Historical negative and positive control data reported
Dose-effectrelationship reported

<|z|<|<

Overallassessment

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 no positive control was used and no cytotoxicity tests were performed to optimise the concentration
range to be explored.

Assessmentand conclusion by RMS:

This public literature study is well described and shows sufficient details on the materialand methods as well as
the results. However, no positive controls were included in the study. Overall, the study is considered reliable with
restrictions (Klimisch score 2).
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While the study gives some indication of a slight potential effect of glyphosate on transcriptome profile alterations
in HepaRG human liver cells in vitro, it does not provide information on a potential adverse effect in vivo.
Therefore, the study is considered to provide no information that will directly impact the risk assessment of
glyphosate.

B.6.3.3.8. Publications on repeated-dose toxicity via other routes — study 2

Data point: CA5.3.3/011

Reportauthor Kumar, S. etal.

Reportyear 2014

Reporttitle Glyphosate-rich airsamples induce 1L-33, TSLP and generate 1L-13
dependentairway inflammation

DocumentNo doi.org/10.1016/}.tox.2014.08.008
E-ISSN: 1879-3185

Guidelines followed in study None

Deviations from current test | Notapplicable

guideline

Previousevaluation None

GLP/Officially recognised testing | Notapplicable

facilities

Acceptability/Reliability: ConclusionGRG: Yes/Reliable with restrictions

Conclusion AGG: Unacceptable for the experiments with farm air/
Reliable with restrictions (Klimisch score 2) for the other parts of
the study

Full summary of the study accordingto OECD format

The aim of this study was to explore the mechanisms of glyphosate-induced pulmonary pathology by utilizing
murine models and real environmental samples. C57BL/6, TLR4—/— and IL-13-/~ mice inhaled extracts of
glyphosate-rich air samples collected on farms during spraying of herbicides or inhaled different doses of
glyphosate and ovalbumin. The cellular response, humoral response, and lung function of exposed mice were
evaluated. Exposure to glyphosate-rich air samples as well as glyphosate alone to the lungs increased: eosinophil
and neutrophil counts, mast cell degranulation, and production of 1L-33, TSLP, IL-13, and IL-5. In contrast, in
vivo systemic IL-4 production was not increased. Co-administration of ovalbumin with glyphosate did not
substantially change the inflammatory immune response. However, 1L-13-deficiency resulted in diminished
inflammatory response but did not have a significanteffectonairway resistance upon methacholine challengeafter
7 or 21 daysof glyphosate exposure. Glyphosate-rich farm air samples as well as glyphosate alone were found to
induce pulmonary 1L-13-dependent inflammation and promote Th2 type cytokines, but not IL-4 for glyphosate
alone.

Materialsand methods

Mice

C57BL/6 female (6—9 weeks) mice were purchased from Jackson Laboratory (Sacramento, CA). TLR4—/—mice
(backcrossed 10 generations) were received from Cincinnati Children’s Hospital Medical Center (CCHMC). Both
strains were subsequently bred in house. Female mice of wild type and IL-13-/—- BALB/c background were
received fromthelaboratory of Dr. Fred Finkelman, CCHMC. Mice were housed in individually ventilated cages
in a pathogen free facility at the Department of Environmental Health, University of Cincinnati (UC) following
the UC Institutional Animal Care and Use Committee (IACUC) guidelinesand all experiments were conducted
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followinga UC IACUC - approved protocol.

Antibodies and reagents

The followingantibodies for flow cytometry were purchased: Ly-6G (Gr-1) eFluorl 450 (RB6-8C5; Isotype Rat
1gG2b) from eBioscience (San Diego, CA). CD16/CD32 (2.4G2; Isotype Rat1gG2b) and SiglecF-PE (E50-2440;
Isotype Rat 1gG2a) were purchased from BD PharMingen (San Jose, CA). A kit for measuring serum levek of
MMCP1 was purchased from eBioscience.

Collectionof farmair samples during summer pesticide spray seasons

Air samples were collected by three sets of total inhalable aerosol samplers (Button Inhalable Aerosol Sampler,
SKC Inc., Eighty Four, PA) operated in parallel on three farms in Butler County, Ohio during summer glyphosate
spray seasons. Samplers were installed at 1.5 m height at the edge of the field downwind from the spraying
locations (sizes: approx. 5000 - 10,000 m?2). Thesampling period was approximately 24 h starting from glyphosate
spraying and air samples were collected at a flow rate of approximately 4 I/min on glass fiber filters. The filters
from one set of samplers containing aerosolized glyphosate were eluted using PBS and the suspensions were
filtered. A stock solutionwas prepared by pooling the samples collected from three farms (from now on refered
as ‘Real Env.”) and used for intranasal treatment of mice. The filters from the other two sets of samplers were
analysed for glyphosate and endotoxin to estimate the levels of glyphosateand endotoxin in ‘Real Env.” samples.

Analysis of glyphosate infilter extracts

Glyphosate residues from filters were extracted using KH2PO4 buffer/L M NaOH in an automatic shaker followed
by freeze-drying. The freeze-dried samples were dissolved with deionised water and filtered through 0.45 mM
Millipore filter. Glyphosate levels in the suspensions were determined by Abraxis ELISA Kit at 450 nm. The
average amsount of glyphosate per filter was 17.33 g, which correspond to average airborne concentration of
22.59ng/m°,

Analysis of endotoxin in filter extracts

Endotoxin in filter extracts were analysed using the Limulus amebocyte lysate assay (Pyrochrome LAL ; Associates
of Cape Cod Inc., Falmouth, MA), asdescribed previously. The samples were spiked with endotoxin standard of
0.50 EU/mL to assure that there was no inhibition or enhancement between the filter extracts and the reagents.
The averagSeamount ofendotoxinper filterwas 24.49 EU, which correspond to average airborne concentration of
4.87 EU/m”.

Treatment of mice with farm-derived air samples, glyphosate and sensitization with OVA

PBS suspended farm air sample (‘Real Env.’; estimated amount of glyphosate: 8.66 pg/mL) and reagent grade
glyphosate (Sigma — Aldrich, St. Louis, MO) (100 ng, 1 pg or 100 pg) were delivered (in 30 puL) to the nose of
anesthetised mice whichwere witnessed to aspirate the solution. Treatments were administered either: daily for 7
daysor3timesa week for 3 weeks. Same exposure schedule was followed for ovalbumin (OVA) alone (100 pg)
and for OVA (100 pg) plus different dose of fam air sample and glyphosate. Mice were sacrificed 24 h after final
airway treatmentwith sodium pentobarbital.

Histological analysis of lung

Formalin-fixed paraffin embedded lungsections (5 pum thick) were prepared for H&E and chloroacetate esterase
(CAE) staining. The entire histological slide from each mouse was examined in blinded fashionand given a global
categorical severity score based on infiltration of cells into parenchymal, peribronchial, and perivascular regions
of lungs.

Immunohistochemical staining

To analyse 1L-33 and TSLP expression in the lungs section, the following antibodies were used for
immunostaining: mouse 1L-33 (0.2mg/mL, AF3626, R&D Systems, Minneapolis, MN); mouse TSLP biotinylated
(0.2 mg/ml, BAF555, R&D Systems) and respectiveisotype controls (R&D Systems). IL-33and TSLP antibody—
antigen complex were detected using Cy3 donkey anti-goat 1gG (1:10,000) (Invitrogen/Molecular probes, Grand
Island, NY). Slides were counterstained with DAPI (Vector Labs, Burlingame, CA). Images were obtained using
a Nikon A1R Simicroscope.

Isolation of lung inflammatory cells

Lungs were perfused with PBS, removed, manually minced into 1-2 mm fragments and then placed in Hank’s
Balanced Salt Solution (Sigma—Aldrich) containing Liberase TL (50 ug/mL; Roche Diagnostics, Indianapolis, IN)
and DNase | (0.5 mg/mL; Sigma — Aldrich). Tissue was digested at 37 °C in a CO; incubator for 30 min. The
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tissue suspension was then passed through a 40 um cell strainer. ACK lysis buffer (invitrogen) was usedto clear
red blood cells.

Flow cytometric analysis

Single cell suspensions from lungs (10° per mL) were blocked with anti-mouse CD16/CD32 antibodies before
cell-surfacestaining. Cells were stained with fluorescently-labeled antibodies against SiglecF, Ly-6G/C (Gr-1), in
differentcombinations accordingtotheexperiment. Analysis was performed usinga FACSCanto | | cytometer and
FACSDIVA software (BD Biosciences). Eosinophils were defined as being SiglecF*Gr-1" and neutrophik as
SiglecF Gr-1".

Cytokine measurement

IL-4,1L-10, IL-13,and IFN-y production were measured by the in vivo cytokine capture assay (IVCCA). Briefly,
biotinylated cytokine-specific m Abs were injected via tail vein immediately before the last airway treatment, and
blood wascollected 24 h later; sera or plasmawere analysed with microtiter plates wells coated with corresponding
anti-cytokine mAbs. Cytokine levels were also assessed in Bronchoalveolar lavage fluid (BALF) thatwas obtained
24 h afterthe lastairway treatment. AKit for measuringin vivo IL-4 production by IVCCA, R46 A2 and XMGL1 2
anti-IFN-y mAbs was purchased from Becton—Dickinson (Franklin Lakes, NJ); eBio1316H andeBiol3Aanti-IL-
13 mAbs JES5-2A5 and JES5-16E3 anti-1L-10 mAbs ELISA Ready-SET-Go analysis kits for measurement IL-
33 and IL-5 were purchased from eBioscience. Assays were performed according to the kit’s manufacturer
protocols.

Statisticalanalyses

Data wereanalysed with Sigma Plot 12.0 (Systat Software, Inc., San Jose, CA). Statistically significant differences
in means were determined by one-way ANOVA followed by Bonferroni multiple comparison tests. Kruskal-
Wallis tests were conducted if the data did nothavea normal distribution. Allthe data are presentedasmean + SD
foreach group. Probability values of <0.05were considered significant.

Results

Exposureofairsamples collected during glyphosatesprayon farms stimulates airway inflammation

Wild type C57BL/6 (WT) and TLR4—/—mice were intranasally exposed to ‘Real Env.” samples (PBS suspended
farm air samples) daily for 7 days. ‘Real Env.” exposure was found to substantially increasethe cell count in both
the lungsand BAL fluid of WT and TLR4—/—mice. Additionally, the increase in pulmonary infiltrate in lungs was
foundtobehigherin TLR4—/—thanin WT mice (Fig. LAand B). Similarly, an increase in eosinophil and neutrophil
levels in ‘Real Env.’ treated mice (Fig. 1C—F) were observed. This inflammation was also confirmed by
histological examinations (Fig. 1G) and elevated IgG1 and 1gG2a levels. Additional experiments were conducted
using reagent grade glyphosate of different doses. Administration of reagent grade glyphosate to the ainvay of
mice produced substantial pulmonary inflammation whether the daily dose given was 100 ng, 1 pgor 100 g for
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Figure 1: Increase in total number of cells, eosinophils, and neutrophils in lung and BAL fluids upon aimay
exposure to farm airsamples (‘Real Env.”)and OVA forseven consecutive days (mean=+SD; n = 8). Increase in
total number of cellsin (A) lungand (B) BAL fluids. Increase in percentage (C) and total number (D) of eo sinophik
and neutrophils (E, F) per lung upon exposure to farm air samples (‘Real Env.’). (G) Representative lung sections
(H&E staining) and its pathology score from mice treated with PBS, farm air samples (‘Real Env.”) and OVA
intranasally for 7 consecutive days (mean = SD; n = 8); magnification 200x. * Indicates statistically significant
differences (p <0.05) with respectto PBS treated controland in between WT and TLR4 -/~ mice group.

Inthe BALFand lungdigests, a significant increase in the total cell count when treated with glyphosate at 1 pgor
100 pg (Fig. 2Aand D) was found. Eosinophils (Fig. 2B and C), neutrophils, (Fig. 2E and F),and IgG1 and IgG2a
levels) were also increased in glyphosate-treated mice compared to controls. However, No significant changes in
the total cell count, eosinophils and neutrophils, 1gG1 and 1gG2a at glyphosate dose of 100 ng were found.
Inflammation was confirmed by histological examination (Fig. 2M). Mice treated with both reagent grade
glyphosate and OVA demonstrated significantly higher cell count (Fig. 2G and J), eosinophils (Fig. 2H and K),
neutrophils (Fig. 21 and L), IgG1,and IgG2a compared to PBS treated mice.

Because pulmonary mastocytosis is typically observed in protein-allergen-induced experimental asthma, the
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pulmonary mast cellburden in the mice were assessed.
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Figure 2: Increase in totalnumber of cells, eosinophils, and neutrophils in lungand BAL fluids of WT mice upon
airway exposure to glyphosate and combinations of glyphosateand OVA for seven consecutive days (mean + SD;
n = 8). Increase in total number of cells in (A) lungs and (D) BAL fluids upon exposure to different doses of
glyphosate (100ng, 1 ugor 100 ug). Increase in percentage (B) and total number (C) of eosinophils and neutrophils
(E and F) perlungupon exposure to two dosesof glyphosate. Increasein total number of cellsin (G) lungsand (J)
BAL fluids upon exposure to combination of glyphosate (1 pug or 100 pg) with OVA (100 pg). Increasein
percentage and totalnumber of (H and K) eosinophilsand (I and L) neutrophils per lung upon exposure to OVA
and combination of glyphosate, respectively. (M) Representative lung sections (H&E staining) and its pathology
score from WT mice treated with PBS, glyphosate (1 pg) and OVA (100 pg) intranasally for 7 consecutive days
(mean+ SD; n = 8); magnification 200 x. * Indicates statistically significantdifferences (p <0.05) with respectto
PBSand treated WT mice group

Assignificantincrease in mast cellnumber in lungs treated with the substances isolated from theair on active fams

(‘Real Env.”)andreagent grade glyphosate (Fig. 3Aand C) was notobserved. However, the MCPT -1 levels were
found to be substantially higher in both groups indicating increased mast cell degranulation in the treated mice
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(Fig. 3Band D).
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Figure 3: Farm air samples containing glyphosate as well as pure glyphosate alone induce increased mast cell
degranulation but no increase in lung mast cell numbers upon airway exposure. (A) Mast cells number in CAE
stained lungsectionand (B) serum MCPT-1 concentration in blood 4 h after lastexposure of PBS, famm air samples
(‘RealEnv.”),and ovalbumin (OVA). (C) Mast cellsnumberin CAE stained lungsection and (D) serum MCPT-
1 concentration from mice treated with PBS, ovalbuminand 1 pg of glyphosate delivered to intranasally for 7
consecutive days (mean = SD; n =8). * Indicates statistically significant differences (p <0.05) with respect to PBS
and treated mice group.

Glyphosate-richfarmair samples induced airway inflammation and higher production of IL-10, IL-13, IL-5, IFN-
y and |L-4 but glyphosate alone failed to produce IL-4

To evaluate the glyphosate-induced inflammation, the systemic cytokine profile (Fig. 4A—E) of ‘Real Env.” and
glyphosateexposed micewere measured using | VCCA (Finkelman and Morris, 1999). Significantly higher levek
of IL-5,1L-10, IL-13,and I L-4 were found upon treatment with ‘Real Env.” alone in WT and TLR4 —/— mice (Fig.
4A-D) approaching the levels induced by treating with OVA alone. The production of IL-5, IL-13 and IL-10
following ‘Real Env.” exposures was higher in TLR4—/—than in WT mice. No significant differencein 1L-4
production between TLR4—/—and WT mice were found (Fig. 4D). Production of these cytokines in mice given
two different doses of glyphosate were then testedand found significantly higherlevels of IL-5,1L-10, IL-13 and
IFN-y (Fig. 4F) that approached those levels induced by treating with OVA alone. Notably, there was no additional
or synergistic effectwhen OVA was co-administered with glyphosate (Fig. 4G). Another interesting finding is that
glyphosatealone was unable to induce significant levels of IL-4 while airway treatmentwith glyphosate with OVA
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did so.
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Figure 4: (A—E) Higher production of IL-5,1L-13,1L-10, IL-4 andno change in the IFN-y levels upon exposure
to farm airsamples in WT and TLR4—/-mice. (F) The increased level of IL-5, IL-10, IL-13, IFN-y and no change
in the IL-4 levelsuponglyphosate (1 or 100 pg) exposure to WT mice. (G) The increased levelof IL-4,1L-5, IL-
10, 1L-13,andno change in IFN-y levels upon combination of glyphosate (1 or 100 pg) and ovalbumin (100 pg)
exposure to WT mice (mean+ SD; n = 8). Levels of cytokines were evaluated by I'VCCA in serum of mice upon
7 consecutive days of intranasal treatment with farm air samples (‘Real Env.”) and gly phosate. Blood samples
were collected 24 hafter the last exposure. IL-5was measured in the BAL fluids. * Indicatesstatistically significant
differences (p <0.05) with respectto PBStreated controland in between WT and TLR4—/—mice group.

IL-33 and TSLP in lungs are increased upon exposure to glyphosate-rich air samples as well as reagent grade
glyphosatealone

As the cytokine profile of mice treated with ‘Real Env.” and glyphosate approximated those treated with OVA,
mediators known to promote type 2 pathology were examined. IL-33 and TSLP appeared to be logical choices
because of their well-recognized effector functions, and due to their source — the respiratory epithelium cells which
would be the first cells to encounter inhaled glyphosate. The IL-33 and TSLP content of BALF were measured
directly and found an abundance of both cytokines in ‘Real Env.” —treated WT and TLR4—-/— mice (Fig. 5Aand
B). IL-33 production was observed to be significantly higher in TLR4—/—mice compared to WT mice. An
abundance of both cytokines in glyphosate-treated mice were observed (Fig. 5C and D). This finding was
confirmed by immunohistochemical staining of IL-33and TSLP in lungsections of glyphosate-treated mice (Fig.
5E) and ‘Real Env.” — treated WT and TLR4-/~ mice, which demonstrated substantial production of both
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cytokines, which was limited to therespiratory epithelium after glyphosate exposure.
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Figure5: 1L-33 and TSLP productions increased in the lungupon exposure to farm airsamples and glyphosate.
(A and B) ELISAbasedmeasurement of IL-33and TSLP in BAL fluids of PBS, famm air samples and ovalbumin
(100 pg) treated WT and TLR4—/— mice, respectively (mean + SD; n = 8). (C and D) ELISA based measurement
of IL-33and TSLPin BAL fluids of PBS, OVA and pure glyphosate (1 pug) treated WT mice, respectively (mean
+ SD; n=8). (E) Immunofluorescence staining of 1L-33 and TSLP in the lung sections of the glyphosate treated
WT mice, magnification 200x. * Indicates statistically significant differences (p <0.05) with respectto PBS treated
controland in between WT and TLR4-/—micegroup.

Glyphosate-induced pulmonary inflammation is attenuatedin IL-13 —/—mice

Glyphosate as a small molecule may not be efficiently presented to conventional T cells by antigen -presenting
cells. The involvement of innate pathways upon glyphosate exposure, as hypothesized, was supported by the
absence of an increased production of IL-4. This absence would have been expected if type 2 innate lymphoid
cells (ILC2s) were the primary source ofthe IL-5 and IL-13 detected. I L-33 and TSLP have been well described
to induce ILC2s, which in turn causes lung pathology particularly via IL-13-dependent mechanism. To test this
hypothesis, IL-13 deficient mice were exposed to glyphosate for 7 and 21 days and assessed lunginflammation.
While there wasnochange in IL-4 levels, the inability to produce IL-13 prevented the rise in IL-5 production, but
not the rise in IL-10 production, at both time points during glyphosate treatment. Deficiency in I1L-13 ako
prevented a significant rise in IL-33 and TSLP levels at the early time point but not the latter one (Fig. 6A—D).
Lack of IL-13 productionwas also associated with significantly less (p <0.05) severecellular infiltration noted on
histology (Fig. 6E). Despite significant inflammation, no airway hyper responsiveness was found in glyphosate-
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treated wild type and I L-13-/~ mice.
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Figure 6: IL-13-deficient mice demonstrated diminished inflammatory response upon glyphosate exposure. (A,
C) Diminished productionof IL-5 but no change in IL-4 level,and (B, D) diminished production of TSLP, IL-33,
IL-10 levels, between 1L-13-deficient mice and WT mice upon glyphosate exposure (1 pg) for 7 or 21 days,
respectively (mean £ SD; n=8). (E) Representative lung sections (H&E staining) from mice treated with PBS and
glyphosate (1 pg) intranasally 3 timesaweek for 21 days; magnification200 x (left panel). Arbitrary scores were
based on inflammatory cells infiltration in lungs parenchyma, peribronchial, and perivascular regions. Analysis
was performed in a double-blinded manner (right panel). * Indicates statistically significant differences (p <0.05)
with respect to PBS treated control group.

Conclusion

The results demonstrate the capacity of glyphosate-rich air samples from farmsas well as pure glyphosate to induce
type 2 airway inflammation, over both short and longer time courses. Furthermore, glyphosate induced
inflammation was found to be associated with induction of IL-33 and TSLP. This work also highlights the
productionof IL-13 aswellas modulation of innate immune system by glyphosate, which may play animportant
role in exacerbation of airway inflammation by this low molecular weight chemical.

Assessmentand conclusion by applicant:

This study evaluated nose-only exposure to glyphosate and collected farm air samples containing gly phosate
and evaluated the immune response in the lungs. This is not a guideline study nor an endpoint used in risk
assessment. Thisstudy in not usable for risk assessment in terms of hazard assessment. In terms of exposure,
the study determined that average amount of glyphosate per filter from environmental samples after spray
application to fields was 17.33 pg, which correspond to average airborne concentration of 22.59 ng/m?. The
method forthe collection and analysis of theair samples was not validated and the assumptions and c alculations
used in the determination of theaverage airborne concentration were notprovided, therefore the results cannot
be verified. While the study itself is acceptable, it is unreliable in terms of usable endpoints for risk assessment.
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Reliability criteriaforinvivo toxicology studies by the applicant

Criteria
Publication: Kumaretal.,2014. met? Comments
Y/N/?
Guideline-specific

Study in accordance tovalid internationally accepted testing guidelines | N

Study performedaccordingto GLP N

Study completely described and conducted following scientifically | Y

acceptable standards

Testsubstance

Test material (Glyphosate) is sufficiently documented and reported | Y Purity is reagent grade.

(i.e. purity, source, content, storage conditions) Source: Sigma - Aldrich,
St. Louis, USA.

Only glyphosateacid orone of its salts is the tested substance N Sampling of aerosok
from field spraying ako
contain co-formulants of
the GBH applied.

AMPA s the tested substance N

Study

Test species clearly and completely described Y Female mice ofwild type
and IL-13-/- BALB/c
background.

Test conditions clearly and completely described Y

Route and mode of administration described Y Intranasal application of
air samples taken during
glyphosate field
application (24 hour)
and glyphosate.

Dose levelsreported Y Field air sample and 100
ng, 1 pg or 100 pg of
glyphosate delivered
intranasally.

Number of animals used per dose level reported Y

Method of analysis described for analysis test media Y Glyphosate measured in
air sample with ELISA
Kit.

Positive control Y Ovalbumin.

Validationofthe analytical method N

Analytical verifications of test media N

Complete reporting of effects observed Y

Statistical methods described Y

Historical control data ofthe laboratory reported N

Dose-effectrelationship reported Y Forglyphosate.

Overallassessment

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 method for the collectionand analysis of the air samples was not validated.

Assessment and conclusion by RMS:

This public literature study is well described and shows sufficient details on the materialand methods aswell as
the results. However, as already stated by the applicant, the method for the collection of the air samples and the
analysis of the glyphosate concentration in air samples was not validated. In addition, the RMS notes that the
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analysis of endotoxin in filter extractsshowed thatthe average amount of endotoxin per filter was 24.49 EU, which
according to the authors corresponds to an average airborne concentration of 4.87 EU/m®. As endotoxins itself
may evoke an inflammatory response in lung cells, also a sample of farm air withoutglyphosate (e.g. air samples
takenthe day before spraying) should have beenincluded in the experiments as a ‘negative’ control. In addition,
besides endotoxins in farm air also other substances might be present in the air samples e.g. fine dust and other
common air pollutants which might also lead to inflammatory reactions in the lung cells. Therefore, the
experiments with fam air are not considered reliable by the RMS as it is not possible to ascribe the observed
effectsto glyphosate alone.

However, the parts of the experiments that were performed with reagent-grade glyphosate were considered as
reliable with restrictions (Klimisch score 2).

Glyphosate exposure at 1 pg or 100 pg resulted in increased total cell count, eosinophils, neutrophils, and 1gG1
and 1gG2a levels in treated mice compared to controls. However, no effect was seen at 100 ng. Inflammationwas
confirmed by histological examination. But the study authors provided no information onwhich global categorical
severity score was used for scoring the infiltration of cells into the lungs and the clinical relevance of the findings.
Serum levels of MCPT-1 were higher after glyphosate treatmentat 1 pg and comparable to OVA-treated mice,
indicating increased mast cell degranulation in the OVA and glyphosate-treated mice. Further, IL-33 and TSLP
were increased in the respiratory epithelium of glyphosate-treated mice compared with controls. It should be noted
thattheairsamplesandglyphosate (100ng, 1 pgor 100 pg) were delivered (in 30 ml) to the nose of anesthetized
mice in orderto aspirate the solution. It is, however, unclear how aspiration relates to exposureto glyphosate after
inhalation.

While this study provides some information on immune-responses occurring after glyphosate treatment in an
experimental setting with laboratory mice, the study does notprovide information thatwill directly impacttherisk
assessment of glyphosate.

B.6.4. GENOTOXICITY

Referto separate RAR B.6.4

B.6.5. LONG-TERM TOXICITY AND CARCINOGENESIS

Referto separate RAR B.6.5.

B.6.6. REPRODUCTIVE TOXICITY

Referto separate RAR B.6.6.

B.6.7. NEUROTOXICTY

Referto separate RAR B.6.7-B.6.10.

B.6.8. OTHER TOXICOLOGICAL STUDIES

Referto separate RAR B.6.7-B.6.10.

B.6.9. MEDICAL DATA AND INFORMATION

Referto separate RAR B.6.7-B.6.10.
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B.6.10. REFERENCES RELIED ON

Referto separate RAR B.6.7-B.6.10.
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