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Abstract

This study was performed to assess the micronucleus induction potential of Glyphosate TGAI (supplied
by Dow AgroSciences) in mice. The methods followed were as per the guidelines of OECD 474, OPPTS
870.5395, EEC B.12 and JMAFF 2-1-19-3.

Dose Range Finding Study

A dose range finding study was conducted to determine the doses (Maximum Tolerated Dose, MTD) to
be employed in the main study. MTD is defined as the dose that produces clear signs of toxicity without
having a major effect on thermal regulation or the survival of the animals. For changes in thermal
regulation, a body temperature increase of at‘least 1 °C or a decrease of at least 3 °C for five or more
hours was declared ‘as having exceeded MTD.

Three animals per sex were treated at the dose levels of 2000 mg of Glyphosate TGAI/kg body weight by
oral gavages for two consecutive days. All the animals were normal in the control and treatment groups,
post-treatment and pre-sacrifice. Mortality was not observed in any of the animals from the control and the
treatment groups.

Based on the results of the dose range finding study, 2000 mg of Glyphosate TGAI/kg body weight was
selected as the limit dose for the main study.

Main Study

Eighteen healthy Swiss albino mice (18 males) were divided into 3 groups, each group comprising of 6
male animals. The test item, Glyphosate TGAI, was suspended in vegetable oil and administered orally at
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limit dose of 2000 mg/kg body weight (Group II) for two consecutive days. The mice from the vehicle
control group (Group I) received only vegetable oil by oral gavage. Mice from the positive control group
(Group III) received a single intraperitoneal injection of mitomycin-C at the dose level of 1.0 mg/kg body

weight on day 2 of the treatment.

All the animals were normal in the vehicle control group (Group I), treatment group (Group II) and positive
control group (Group III), both post-treatment and pre-sacrifice. Mortality was not observed in any of the
animals from the controls and treatment groups. Body weights were comparable among the groups during

the experimental period.

All the animals were sacrificed approximately 24 hours following the last treatment. The ratio of
polychromatic erythrocytes (PCE) to total erythrocytes (P/E ratio) in the Glyphosate TGAI treated group
was comparable to the vehicle control group. Hence, there was no evidence of cell proliferation or
cytotoxicity to the target cells. No statistically significant increase in the number and percentage of
micronucleated polychromatic erythrocyte (% MNPCE) was observed in animals treated with the dose
level of 2000 mg/kg body weight when compared with vehicle control group. The positive control group
treated with mitomycin-C yielded a statistically significant increase in the number of percent

micronucleated polychromatic erythrocytes (% MNPCE) in comparison with vehicle control group.
From the results of the present study, it is concluded that Glyphosate TGAI does not have micronucleus

induction potential up to the guidelines limit dose of 2000 - mg/kg body weight, following oral

administration for two consecutive days.
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SUMMARY

Eighteen healthy Swiss albino mice (18 males) were divided into 3 groups, each group comprising of 6 male
animals. The test item, Glyphosate TGAI, was suspended in vegetable oil and administered orally at limit

dose of 2000 mg/kg body weight (Group II) for two consecutive days.

All the animals were normal in the vehicle control group (Group I), treatment group (Group II) and positive
control group (Group III), both post-treatment and pre-sacrifice. Mortality was not observed in any of the
animals from the controls and treatment groups.

An increase in the number and percentage of micronucleated polychromatic erythrocyte (% MNPCE) was
not observed in animals treated with the dose level of 2000 mg/kg body weight when compared to vehicle
control group. The positive control group treated with mitomycin-C yielded a statistically significant increase

in the number of micronucleated polychromatic erythrocytes (MNPCE) in comparison to the vehicle control
group.

All criteria for a valid study were met as described in the protocol. Based on the results, it is concluded that

Glyphosate TGAI does not have micronucleus induction potential in the animals treated up to the guidelines

limit dose of 2000 mg/kg body weight following oral administration for two consecutive days.
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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

Compound : Glyphosate TGAI

No claim of confidentiality, on any basis whatsoever, is made for any information contained in this
document. I acknowledge that information not designated as within the scope of FIFRA sec. 10(d)(1)(A),
(B), or (C) and which pertains to a registered or previously registered pesticide is‘not entitled to confidential
treatment and may be released to the public, subject to the provisions regarding disclosure to multinational
entities under FIFRA sec. 10(g).

Company: Dow AgroSciences LLC

Company Agent: 2 8. g@yﬁ -0 /2/

(Date)

Regulatory Manager

THESE DATA MAY BE CONSIDERED CONFIDENTIAL IN COUNTRIES OUTSIDE THE
UNITED STATES
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STATEMENT OF GOOD LABORATORY PRACTICE COMPLIANCE

Compound s Glyphosate TGAI
Study Title : Micronucleus Test of Glyphosate TGAI in Mice

Except as noted below, the study described in this report was conducted in compliance with the following
Good Laboratory Practice Standards:

Organisation for Economic Co-operation and Development (OECD)
ENV/MC/CHEM(98)17

Environmental Protection Agency (EPA-FIFRA)
Title 40 of the US Code of Federal Regulations Part 160
16 October 1989

Japanese Ministry of Agriculture, Forestry and Fisheries (JMAFF)
12-Nousan- N° 8628, 6 December 2000

Exception: Test item characterization (identity, strength, purity and composition), stability, method of synthesis
and location of documents for the synthesis is the responsibility of the Sponsor.

The dose solutions were used within 4 hours of formulating, but were not subject to analytical verification.

__ a—— September 7012

M.Sc. Date Date
Study Director Test Facility Management

Regulatory Manager
Dow AgroSciences LLC
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STATEMENT OF QUALITY ASSURANCE

Glyphosate TGAI

Micronucleus Test of Glyphosate TGAI in Mice
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This study was audited and the final report examined with respect to-the protocols standard operating
procedures and raw data for conformance with OECD Principles of GGood Laboratory Practice. The report
was determined to be a full and accurate reflection of the procedures adopted and the raw data generated
during the study.

The audits were carried out according to the standard opérating procedures of thé’Quality Assurance Unit of
Jai Research Foundation (JRF) and in compliance with. OECD monograph N° 4, ENV/IM/MONO(99)20

(1999).

Findings resulting from the audits were reported- to the Study Director and the Management on the dates
specified below. These reports are kept ini the GLP Archives at JRF.

Inspection/Audit Reporting Dates to
o . Facility
N Details ) Date Study Director -
45304 |Protocol May 15, 2012 May 15, 2012 May 16, 2012
Body weight, dose formulation
46755 prep: patio! dnd dQﬁiﬁg~.(Day 2) July 17, 2012 July 17, 2012 July 18, 2012
Sacrifice and bone marrow
46784 ‘harVestiing July 18, 2012 July 18, 2012 July 19, 2012
47583 |Raw data and report August 23, 2012 August 23,2012 August 24, 2012
48031c| Final report September 12, 2012 | September 12,2012 | September 13, 2012
M.Pharm.

QUALITY ASSURANCE OFFICER, JRF
DATE: 5(39{ embeys 3, 2°]2-
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SUMMARY

This study was performed to assess the micronucleus induction potential of Glyphosate TGAI (supplied by
Dow AgroSciences) in mice. The methods followed were as per the guidelines of OECD 474, OPPTS
870.5395, EEC B.12 and JIMAFF 2-1-19-3.

Dose Range Finding Study

A dose range finding study was conducted to determine the doses (Maximum Tolerated Dose, MTD) to be
employed in the main study. MTD is defined as the dose that produces clear signs of toxicity without having
a major effect on thermal regulation or the survival of the animals. For changes in‘thermal regulation, a body
temperature increase of at least 1 °C or a decrease of at least .3 °C for five or more hours was declared as
having exceeded MTD.

Three animals per sex were treated at the dose levels ‘of 2000 mg of Glyphosate TGAl/kg body weight by
oral gavages for two consecutive days. All the animals were normal in the control and treatment groups, post
treatment and pre-sacrifice. Mortality was not observed in any of the animals from the control and the treatment

groups.

Based on the results of the dose range finding study, 2000 mg of Glyphosate TGAI/’kg body weight was
selected as the limit dose for the main study

Main Study

Eighteen healthy Swiss albino mice (18 males) were divided into 3 groups, each group comprising of 6 male
animals’ The test item, Glyphosate TGAI, was suspended in vegetable oil and administered orally at limit
dose of 2000 mg/kg body weight (Group II) for two consecutive days. The mice from the vehicle control
group (Group 1) received only vegetable oil by oral gavage. Mice from the positive control group (Group III)
received a single intraperitoneal injection of mitomycin-C at the dose level of 1.0 mg/kg body weight on day
2 of the treatment.

All the animals were normal in the vehicle control group (Group I), treatment group (Group II) and positive
control group (Group III), both post-treatment and pre-sacrifice. Mortality was not observed in any of the
animals from the controls and treatment groups. Body weights were comparable among the groups during the

experimental period.
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All the animals were sacrificed approximately 24 hours following the last treatment. The ratio of
polychromatic erythrocytes (PCE) to total erythrocytes (P/E ratio) in the Glyphosate TGAI treated group was
comparable to the vehicle control group. Hence, there was no evidence of cell proliferation or cytotoxicity to
the target cells. No statistically significant increase in the number and percentage of micronucleated
polychromatic erythrocyte (% MNPCE) was observed in animals treated with the dose level of 2000 mg/kg
body weight when compared with vehicle control group. The positive control group treated with
mitomycin-C yielded a statistically significant increase in the  number of ‘percent micronucleated
polychromatic erythrocytes (% MNPCE) in comparison with vehicle control group.

From the results of the present study, it is concluded that Glyphosate TGAI does not have micronucleus

induction potential up to the guidelines limit dose of 2000 mg/kg body weight, following oral administration
for two consecutive days.
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1.
1.1

1.2

1.3

14

INTRODUCTION

Study Objective

This study was performed to evaluate the micronucleus induction potential of Glyphosate TGAI in
mice. The study was conducted in compliance with Principles of GLP (OECD 1998, EPA 1989,
JMAFF 2000).

Study Guidelines

The present study was conducted according to:

The Organisation for Economic Co-operation and Development (OECD) Guidelines for Testing of
Chemicals Volume II, N° 474 “Mammalian Erythrocyte Micronucleus Test” adopted by the Council
on July 21, 1997;

The United States Environmental Protection Agency (EPA) Health Effects Test Guidelines OPPTS
870.5395, Mammalian Erythrocyte Micronucleus Test (August 1998);

Official Journal of the European Economic Community (L142): Part B: Methods for the
Determination of Toxicity -and. other Health Effects, B.12 Mutagenicity: In vivo Mammalian
Erythrocyte Micronucleus Test. EC 440/2008, adopted May 30, 2008;

and

Japanese Ministry of Agriculture, Forestry and Fisheries. Testing Guidelines for Toxicology Studies,
2000 Notification No. 12-Nousan-8147. 24 November 2000. Micronucleus Studies 2-1-19-3.

Justification for Selection of the Test System

The mouse was selected as the test system because it is a readily available rodent species. It has been
historically shown to be a suitable model for assessing the micronucleus induction potential and is
recommended by the OECD and other regulatory authorities. The results of the study are believed to

be of value in predicting the micronucleus induction potential of the Glyphosate TGAI in humans.

Test Facility and Study Period
This study was performed at the Department of Toxicology, Jai Research Foundation, Valvada - 396
108, Dist. Valsad, Gujarat, India.

Study Initiation : May 17,2012
Experiment Start : May 28, 2012
Experiment Completion : August 07,2012
Study Completion . September 13, 2012
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1.5

Archives

All the original raw data records, protocol, protocol amendment and final report will be transferred to
the Toxicology & Environmental Research and Consulting archivist and stored at“The Dow
Chemical Company, 1803 Building, Midland, MI 48674 U.S.A. Slides generated during the study
will be transferred to the Dow Chemical Company, 1803 Building; Midland, MI 48674, U.S.A. A
self attested photocopy of the raw data records, copy of protocol; copy of protocol amendment, draft
report, copy of final report, electronically recorded data and‘the representative sample of test item
will be retained in the GLP Archives of Jai Research Foundation fora period of ten years, after
which time they will be disposed of by JRF.
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2.
2.1

2.2
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EXPERIMENTAL PROCEDURE

Test Item

Details of the test item provided by the Sponsor (Ref. TIDS):

Test Item Name

Test Item Number

CA Name

CAS Number

Analysed Concentration
Lot N°

Supplied by
Manufactured by

Date of Manufacture
Date of Expiry
Appearance/Colour/Odour

Storage Condition (at JRF) :

Positive Control

Name

Lot N°

CAS Number

Route of Administration
Dose

Manufactured by
Storage

Expiry date

Glyphosate TGAI

TSN105914

N/K

Glyphosate: 1071-83-6

98.9 weight% (Refer Certificate of Analysis'in APPENDIX 13)
20061109

Dow AgroSciences

Good Harvest-Weien Agrochemical Co. Ltd., Jiangsu, China
November 2006

April 20, 2014

White to off-white crystals

As per the instructions received from the Sponsor on the storage
of the test item, the test item was stored in its original container,
as supplied by the Sponsor at ambient condition in the Test Item
Control Office (TICO). The stability of the test item in storage is
the responsibility of the Sponsor.

Mitomycin-C

010MO0665

[50-07-7]

Intraperitoneal

1 mg/kg body weight

Sigma

2-8°C

May 2014 (unopened vial)
January 16, 2013 (working stock)
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2.3

2.4

Solvent and Chemicals
Methanol

Foetal Bovine Serum
Giemsa Powder
Potassium Dihydrogen
orthophosphate
Sodium Hydroxide
Disinfectant

NaH,PO,

Na,HPO,

Glycerol

Vegetable oil

Instruments and Equipment

Bench top Autoclave
Electronic Balances

Metal Cannula
Syringe
Needles

Vacuum Desicator
Centrifuge
Binocular Microscopes

pH Meter
Tattoo Machine
Microprobe Thermometer

Refrigerators

Bench Top Autoclave
Horizontal Cylindrical
Steam Sterilizer
Deep-Freezer (-20 °C)
Micropipettes

Page 13 of 55

Qualigens, Mumbai
Himedia

Merck

Qualigens, Mumbai

Qualigens, Mumbai

Dettol 2.5%; Reckitt Benckiser
Merck

Sigma

Qualigens, Mumbai

New Saffola Gold

Kumar, India
1. Adventurer ™, OHAUS
(Capable of measuring 10 mg to 210 g)
2 Electronic Weighing Scale - SMART
(Capable of measuring 5 g to 3000 g)
CW12 ILA, England, size: 18 Gx 5 cm.
ImL disposable syringe, BD, Singapore
1. 26G Y4 (0.45 x 13 mm), BD Precision Glide, BD, Singapore
2.24 G x 1" (0.55 x 25 mm), BD Precision Glide, BD, Inida
Tarsons (CO, Chamber)
R8C (REMI)
1. Nikon Optiphot-2
2. Eclipse E600 (Nikon, Japan)
3. Eclipse E 80i (Nikon, Japan)
CyberScan 500"
AIMS™ Tattoo Machine
Physitemp Instruments Inc., USA
(Capable of measuring -100 °C to +200 °C)
LG Electronics Inc. and Godrej
Kumar, India
Yorco, India

Labtop, Mumbai, India
Eppendorf AG
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2.5

2.6

2.7

2.8

2.9

Principle

The mammalian micronucleus test is used to detect cytogenetic damage (which results in a
chromosomal break, fragment or lagging whole chromosome) caused by the test item. The damaged
chromosomal fragments remain in the otherwise anucleated cytoplasm of the erythrocyte and are
visible, when stained, as a small round or oblong structure called micronuclei. An increase in the
frequency of micronucleated polychromatic erythrocytes in treated animals is an indication of

induced chromosome damage.

Test Animals

For the main study, eighteen (18 males) Swiss albino mice (Mus musculus) were received from the
Animal Breeding Facility, JRF. The animals were 8 to'9 weeks old-on day 1 of dosing. The male
mice weighed between 35 and 50 g on day 1 of dosing.

Acclimatisation

The animals were received into the experimental room and acclimatised for a period of six days
(6 male animals/cage). The animals wete randomised into 3 groups using validated in-house
developed software. The method of randomisation used was censored randomisation method (Gad
S.C. and Weil, C.S., 1994)

Identification

Before randomisation, animals were marked with non toxic marker pen. After randomisation,
individual animal number was tattooed on the tail of mice using a tattoo machine and appropriate
labels were attached to the cages indicating the study number, test item code, group number and sex,

dose; type of study, cage number and animal number.

Environmental Conditions

Animal Room : DCR Facility Room No. 406, Department of Toxicology

Temperature Range ;0 19-22°C

Relative Humidity Range : 64 - 65 %

Photoperiod :  The photoperiod was 12 h artificial light and 12 h darkness, light
hours being 06:00 h - 18:00 h

Air Changes : Minimum 15 air changes per hour.

DOW CONFIDENTIAL - Do not share without permission



JRF Study Number: 485-1-06-4696 (Final Report) Page 15 of 55
DAS Study Number: 120709

2.10

2.11

2.12

2.13

Husbandry Practices

Caging . Polypropylene mouse cages (size: 29 x 37.5 x_14 cm) with stainless

steel grid top. Autoclaved clean rice husk was used as the bedding

material.

Water Bottle . Each cage was supplied with a polypropylene water bottle (capacity
300 mL) with a stainless steel nozzle.

Housing : 6 male animals per cage.

Room Sanitation :  Each day the floor and all work tops were mopped with a disinfectant

solution (Dettol 2.5%)

Feed and Water

The quality of feed and water is regularly monitored at Jai Research Foundation. There were no
known contaminants in the feed or water at levels that would have interfered with the experimental
results obtained.

Feed : Mice pellet feed (Teklad, Certified Global 16% Protein Rodent Diet Sterilizable, USA)
was provided ad [libitum (except fasting for 2 h before dosing and 1 h after dosing)
(Refer APPENDIX 9).

Water : UV sterilized drinking water filtered through reverse osmosis water filtration system was

provided ad libitum (Refer APPENDIX 10).

Selection of Vehicle

Glyphosate TGAI formed suspension in vegetable oil. Hence vegetable oil was selected as the

vehicle for the study.

Dose Range Finding Study

A dose range finding study was conducted to determine the doses to be employed in the main study
(Maximum Tolerated Dose, MTD). Three animals per sex were treated at the dose level of 2000
mg/kg body weight by oral gavages for two consecutive days. Mortality, clinical symptoms and
change in body temperature were monitored up to 72 h after the initial dose. The rectal temperatures
of all the animals were measured before dosing (Day-1) and then approximately 2, 5 and 24 hours

after each dosing and before sacrifice (72 h after initial dose) using microprobe thermometer.

Based on the results of the dose range finding study, 2000 mg of Glyphosate TGAI/kg body weight

was selected as the limit dose for the main study.
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2.14

2.15

Main Study

Dose formulation of 200 mg/mL of Glyphosate TGAI was freshly prepared on each day of dosing by
suspending 2000 mg of test item in vegetable oil and volume was made upto 10 mL with vegetable
oil. The dose formulation of Glyphosate TGAI was administered orally ‘to mice using a metal
cannula attached to a 1 mL BD disposable syringe. Mice from the vehicle control group (Group I)

received only vegetable oil orally on both the days.

The mice from the positive control group (Group III) received a single injection of Mitomycin-C
intraperitonially at the dose level of 1.0 mg/kg body weight on day 2 of treatment. Each day the dose
solutions were freshly prepared prior to dosing. For the treatment and the control groups the dose
volume was 10 mL/kg body weight.

Body weight was recorded before dosing on each day ‘and before sacrifice. The clinical signs of
toxicity were recorded post-dosing-and pre-sacrifice.

Slide Preparation

All the animals of vehicle, treatment and positive control groups were sacrificed by CO,
asphyxiation approximately at 24 hours after the last treatment. Femur bones from the sacrificed
animals were excised and-the epicondyle tips were removed. The bone marrow content was expelled
by flushing and aspirating approximately 3 mL foetal bovine serum by using a 1 mL syringe and 24
gauge needle into centrifuge tubes. The aspirated bone marrow content was mixed using the syringe

to dissociate the cells in order to avoid cell clump formation.

The tubes were centrifuged at around 2000 rpm for 5 minutes and the supernatant was discarded
leaving about 0.2 - 0.3 mL of the medium with cell pellet. The cell pellet was dissociated thoroughly
using a pasteur pipette and a drop of suspension was placed on a clean slide. A smear was prepared

and allowed to air dry.

The slides were marked with study number, animal number and slide number. Two slides were
prepared per animal and the cells were fixed with absolute methanol and allowed to air dry for 15 -
20 minutes. Slides were stained using 5% Giemsa in phosphate buffer for 25 minutes. Subsequently
the slides were rinsed in distilled water, air-dried and mounted. In order to prevent bias in the
scoring, the slide numbers were masked with code numbers provided by the Department of Bio-

statistics and Systems Information, JRF.
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2.16

2.17

2.18

Scoring of Bone Marrow Micronucleus

One out of two slides from each animal was used for screening of micronucleated erythrocytes
whereas the other slide was kept in reserve, to be used for scoring when required. The slides were
examined for the presence of micronuclei in polychromatic and normochromatic erythrocytes under
a microscope (Nikon Optiphot-2, Nikon Eclipse E600 and Nikon Eclipse 80i). A minimum of 2000
polychromatic erythrocytes were screened per animal to evaluate the incidence of micronuclei. A
minimum of 200 normochromatic erythrocytes to its corresponding polychromatic erythrocytes were
recorded to determine the P/E ratio. The masked labels were removed and all the slides were

decoded after scoring.

Calculation

The P/E ratios were calculated from polychromatic to total (polychromatic + normochromatic)

erythrocytes. The percentage of micronucleated polychromatic erythrocytes was also calculated.

Statistical Evaluation of Results

The data of percent micronucleated polychromatic erythrocytes (% MNPCE) and P/E ratio was
statistically analysed using Bartlett’s test and Analysis of Variance (ANOVA) followed by the
Dunnett’s t-test (Gad and Weil, 1994) to determine the level of significant differences between the
vehicle control and the treatment group: Where data did not meet the homogeneity of variance,
Student's t-test (Gad and Weil, 1994) was performed to determine the level of significant difference
between the vehicle control, treatment group and the positive control group.
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3.

31

3.2
3.2.1

3.2.2

RESULTS

Dose Range Finding Study

No adverse effects were observed in animals of vehicle control and ‘treatment groups, at post
treatment and pre-sacrifice. Mortality was not observed in any of the animals from the vehicle control
and the treatment groups. Significant decrease i.e., > 3 °C or increase in body temperature i.e., at least
1 °C was not observed after day 1 and day 2 of dosing in both male'and female animals.

Based on the results of the dose range finding study, 2000 mg of Glyphosate TGAI/kg body weight

was selected as the limit dose for the main study.

Individual clinical observations are provided in APPENDIX 1. The summary of mean body
temperature and individual body temperature .of mice is provided in TABLE 1 and APPENDIX 3,
respectively.

Main Study
Clinical Observations and Body Weight

All the animals were normal in the vehicle control, treatment and positive control groups, both post-

treatment and pre-sacrifice.

Mortality was not observed in any of the animals from the vehicle control, treatment and positive

control groups. Body weights were comparable among the groups during the experimental period.

Individual clinical observations are provided in APPENDIX 2. The summary of mean body weight
and individual body weight are provided in TABLE 2 and APPENDIX 4, respectively.

Micronucleated Polychromatic Erythrocytes

The ratio of polychromatic erythrocytes (PCE) to total erythrocytes (P/E ratio) in Glyphosate TGAI
treated group was comparable to the vehicle control group. Statistically significant difference in P/E
ratio was not observed in male animals treated at the dose level of 2000 mg/kg body weight, hence

there was no evidence of cell proliferation or cytotoxicity to the target cells.

The mean P/E ratios observed in the male animals were 0.525 and 0.531 at the dose levels of 0.0
(vehicle control group) and 2000 mg of Glyphosate TGAI/kg body weight, respectively. The mean
polychromatic to total erythrocytes ratio (P/E) observed in the animals treated with mitomycin-C
(1.0 mg/kg body weight) was 0.687.
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Although statistically significant increase in the polychromatic to total erythrocytes ratio (P/E) was
observed in the male animals of positive control group, increase in the P/E ratio was within historical
range for positive control and hence considered biologically non-significant.

The mean percent micronucleated polychromatic erythrocytes (% MNPCE) observed in male
animals was 0.033 and 0.000 at the dose levels of 0.0 (vehicle control group) and 2000 mg of
Glyphosate TGALIkg body weight, respectively. The mean percent micronucleated polychromatic
erythrocytes (% MNPCE) observed in animals treated with Mitomycin-C (1.0 mg/kg body weight)
was 2.492.

Statistical analysis of the results did not reveal any significant difference in percent micronucleated
polychromatic erythrocytes (% MNPCE) in animals belonging to freatment group treated at the dose
level of 2000 mg/kg body weight when compared with the vehicle control group.

Statistically significant increase in % MNPCE observed in the male animals treated with mitomycin-
C (1.0 mg/kg body weight) demonstrated the sensitivity of the test system, suitability of the
procedures and efficiency of the test conditions employed in the test. (TABLE 3, APPENDIX 5 and
APPENDIX 6).

Group-wise total polychromatic erythrocytes (PCE), micronucleated polychromatic erythrocytes
(MNPCE). percent MNPCE and mean P/E ratio in bone marrow cells are given in TABLE 3 with
individual data presented in APPENDIX 5 and APPENDIX 6.
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4.

CONCLUSION

All criteria for a valid study were met as described in the protocol. From the results of the present
study, it is concluded that Glyphosate TGAI does not have micronucleus-induction potential in the
animals treated up to the guideline limit dose of 2000 mg/kg body weight <following oral

administration for two consecutive days.
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Micronucleus Test of Glyphosate TGAI in Mice
TABLE 1: Summary of Mean Body Temperature - Dose Range Finding Study

Number of Animals = 3/Sex/Group

Refer APPENDIX 3

Group and Dose of Rectal Temperature (°C) After Dosing — Male
Glyphosate TGAI Day 1 Day 2
Before 11—, 5h 24h 2h 5h 24h 48 h
Dosing
GI Mean 37.0 37.1 37.1 369 37.1 371 37.0 37.0
Vehicle
control SD 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1
GII Mean 37.0 37.0 37.1 37.1 36.9 37.1 37.1 37.1

2000 mg/kg

body weight SD 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Group and Dose of Rectal Temperature (°C) After Dosing — Female

Glyphosate TGAI Day 1 Day 2

Before 7] =) 4 5h 24h 2h 5h 24h 48 h
Dosing
GI Mean 37.3 371 37.2 37.2 37.1 37.3 37.1 37.2
Vehicle
control Sb 0.2 0.2 0.2 0.0 0.2 0.2 0.2 0.1
GII Mean 37.2 37.1 37.2 36.9 37.1 37.1 37.1 37.2
2000 mg/kg
body weight SD 0.2 0.1 0.1 0.1 0.2 0.2 0.3 0.1

Note: ‘vegetable oil was used in vehicle control group.
Key: SD = Standard deviation.
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Micronucleus Test of Glyphosate TGAI in Mice

TABLE 2: Summary of Mean Body Weight - Main Study

Number of Animals = 6 Males/Group Refer APPENDIX 4
Body Weight (g)
Group and Dose of Male
Glyphosate TGAI
Day 1 Day 2 Before Sacrifice
Mean 41.67 4117 41.00
GI
Vehicle control
SD 5.05 5.08 4.90
Mean 41.17 40.17 40.50
GII
2000 mg/kg body weight
SIS DOGY WEIS SD 417 4.07 4.04
GII Mean - 42.17 41.50
Positive control
1.0 mg/kg
body weight SD - 3.60 3.39

Note: 1. Vegetable oil was used in vehicle control group.
2. Mitomycin-C was used as the positive control.

3. Body weight of positive control animals was not taken on day one since positive control animals
were not treated on day one.

Key: - SD = Standard deviation, - = Not applicable.
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Micronucleus Test of Glyphosate TGAI in Mice

TABLE 3: Summary of Micronucleated Polychromatic Erythrocytes in Bone Marrow Cells

Number of Animals = 6 Males/Group Refer APPENDIX S and APPENDIX 6
Male
Group and Dose of MNPCE M
Glyphosate TGAI Total Pj;;n
PCE Mean % :
Ratio
Total Mean MNPCE
Gl 12014 4 0:667 0.033 0.525
Vehicle control ) ) ’
Gl 12019 0 0.000 0.000 0.531
2000 mg/kg body weight ’ ) ’
GIII
Positive control 12030 300 50.000T1 2.492™ 0.687 T
(1.0 mg/kg body weight)

Note: 1. Vegetable oil was used in vehicle control group.

2. Mitomycin-C was used as the positive control.

MNPCE x 100
% MNPCE =
Total PCE
Key: PCE = Polychromatic Erythrocytes
MNPCE = Micronucleated Polychromatic Erythrocytes
P/E = Polychromatic Erythrocytes corresponding to Normochromatic Erythrocytes/Total Erythrocyte
™ = Significantly higher than the control at 1% level (p<0.01)
) = Significantly higher than the control at 5% level (p<0.05)
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Micronucleus Test of Glyphosate TGAI in Mice

APPENDIX 1: Individual Clinical Observations - Dose Range Finding Study

Group and Clinical Signs Observed after Dosing on
Dose . 48 h* Before
Animal .
of Sex Ne Day 1 Day 2 Sacrifice
Glyphosate F F (72 h*)
TGAI Gesine| 1| 20 | 3h | 4n |Brel n | 2 | 3ho| 4h | M | E
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Male 2 1 1 1 1 1 1 1 1 1 1 1 1 1
v (}}1_1 ' 3 1 1 1 1 1 1 1 1 1 1 1 1 1
ehicle
contol 4 1 RN ER L v [ 1
Female 5 1 1 1 1 1 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1 1 1 1 1 1 1
Male 8 1 1 1 1 1 1 1 1 1 1 1 1 1
GII
2000 mg/ke 9 1 1 1 1o 1 I 1 1 1 1 1 1 1
body 10 1 1 1 1 1 1 1 1 1 1 1 1 1
weight
Female 11 1 1 1 1 1 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1 1 1 1 1 1

Key: 1= Normal, M = Morning and E = Evening, h = Hour and * = After initial Dosing

Note: Vegetable oil'was used in vehicle control group.
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Micronucleus Test of Glyphosate TGAI in Mice

APPENDIX 2: Individual Clinical Observations - Main Study

Group and Dose Clinical signs observed after dosing on Before
of Sex Animal Sacrifice
Glyphosate Ne Day 1 Day 2
TGAL Before | th | 2 | 3h | 4h | BeRrelan7 o0 | 30 | 4n
1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1 1
GI Male 3 1 1 1 1 1 1 1 1 1 1 1
Vehicle control 4 1 1 1 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1 1 1 1 1
8 1 1 1 1 1 1 1 1 1 1 1
Gl 9 I [t | vt ]t 1 [t 1 [1]1 1
2000 mg/kg body Male
weight 10 1 1 1 1 1 1 1 1 1 1 1
11 1 1 1 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1 1 1 1
13 1 - - - - 1 1 1 1 1 1
G 14 T I I e T I R R O 1
P951tlve s:ontrol 15 1 ; ; N : 1 1 1 1 1 1
(Mitomycin-C 1.0 Male 6 I . . - - 1 1 1 1 1 1
mg/kg body
weight) 17 1 - - - - 1 1 1 1 1 1
18 1 - - - - 1 1 1 1 1 1

Key: I'=Normal, h = Hour and - = Not applicable.

Note: Vegetable oil was'used in vehicle control group.
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Micronucleus Test of Glyphosate TGAI in Mice

APPENDIX 3: Individual Rectal Temperature - Dose Range Finding Study

Temperature Data — Male

Day of Dosing
Group and Dose . Before Day - 1 Day-2
of Animal . X .
o dosing Hours after dosing Hours after dosing
Glyphosate N

TGAI (Day-1) | 2 p 5h 24h 2h 5h 24h | 48h
°C °C °C °C o °C °C °C
G1 1 36.9 37.0 37.1 36.8 36.9 37.1 36.9 37.1
Vehicle Control 2 37.1 37.1 37.3 36.9 37.1 37.2 37.0 36.9
(Vegetable oil) 3 37.0 37.1 370 370 372 37.1 37.2 37.0
GII 7 36.8 36.9 37.1 37.0 36.9 37.2 37.1 37.0
2000 mg/kg 8 37.3 37.0 37.1 37.2 36.9 37.1 37.0 37.1
body weight 9 36.9 37.0 372 371 37.0 37.0 37.1 37.2

Temperature Data — Female

Day of Dosing
Group and Dose ‘ Before Day -1 Day - 2
of Animal . - .
° dosing Hours after dosing Hours after dosing
Glyphosate N

TGAI (Day-1) | 2h 5h 24h | 2h | 5h | 24h 48 h
°C °C °C °C °C °C °C °C
GI 4 374 373 37.3 37.2 37.3 37.4 37.0 37.3
Vehicle Control 5 37.1 37.0 37.3 37.2 37.1 37.3 37.1 37.2
(Vegetable oil) 6 373 37.1 37.0 37.2 36.9 37.1 37.3 37.2
GII 10 374 37.2 373 37.0 37.0 36.9 37.1 37.2
2000 mg/kg 11 37.2 37.0 37.1 37.0 37.1 37.2 374 37.1
body weight 12 37.1 37.2 37.3 36.8 37.3 37.1 36.9 37.2

Note : 1. Range of microprobe thermometer is -100 °C to +200 °C.
2. Vegetable oil 'was used in vehicle control group.

Keys : °C = Degree Centigrade and h = Hour.
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Micronucleus Test of Glyphosate TGAI in Mice

APPENDIX 4: Individual Body Weight (g) - Main Study

Page 28 of 55

Group and Dose of Sex Animal N° Body Weight (g) 5ot
Glyphosate TGAI Day 1 Day 2 Sagr})ﬁge
1 50 50 50
2 43 43 42
GI 3 43 42 41
Vehicle control Male 4 41 38 38
5 37 38 39
6 36 36 36
7 46 45 46
8 45 43 43
GII 9 42 42 42
. Male
2000 mg/kg body weight 10 41 40 40
11 38 37 37
12 35 34 35
13 - 46 45
14 - 46 44
G III
Positive control Male 15 ) 44 a4
(MltomYCIH-C 16 _ 40 41
1.0 mg/kg body weight)
17 - 39 37
18 - 38 38

Note: Vegetable oil was used in the vehicle control group.
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Micronucleus Test of Glyphosate TGAI in Mice

APPENDIX S: Total Erythrocytes and P/E Ratio

GroupandDoseol | sex | Animaie | TOPCE | comrto | NCE | el | Rt
1 2008 302 201 503 0.600
2 2000 313 201 514 0.609
G1 3 2002 170 200 370 0.459
Vehicle control Male 4 2004 221 202 423 0.522
5 2000 277 207 484 0.572
6 2000 128 203 331 0.387
7 2007 298 206 504 0.591
8 2001 158 207 365 0.433
5000 mC;/IkIg body Male 9 2000 278 201 479 0.580
weight 10 2002 171 206 377 0.454
11 2008 254 206 460 0.552
12 2001 281 205 486 0.578
i3 2000 239 200 439 0.544
- 14 2005 413 204 617 0.669
Positive control G 15 2002 679 202 881 0.771
(Mitomycin-C 16 2000 404 203 607 0.666
1.0 mgfkg body weight) 17 2011 339 205 544 0.623
18 2012 1143 203 1346 0.849

Note: 1. Polychromatic erythrocytes corresponding to a minimum of 200 normochromatic erythrocytes were recorded
for calculating the (P/E) ratio.

2. Vegetable oil was used in vehicle control group.

Key: PCE = Polychromatic Erythrocytes, NCE = Normochromatic Erythrocytes,
P/E = Polychromatic Erythrocytes corresponding to Normochromatic Erythrocytes/Total Erythrocytes.
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Micronucleus Test of Glyphosate TGAI in Mice

Page 30 of 55

Group and Dose of . Total Number of PCE Number of Percent
Glyphosate TGAI Sex | Animal N°® Scored MINPCE MNPCE
1 2008 1 0.05
2 2000 0 0.00
GI 3 2002 0 0.00
Vehicle control Male 4 2004 ) 0.05
5 2000 1 0.05
6 2000 1 0.05
7 2007 0 0.00
8 2001 0 0.00
Gl Male 9 2000 0 0.00
2000 mg/kg body weight 10 2002 0 0.00
11 2008 0 0.00
12 2001 0 0.00
13 2000 22 1.10
14 2005 42 2.09
GIII
Positive control 15 2002 60 3.00
. . Male
(Mitomycin-C 16 2000 41 2.05
1.0 mg/kg body weight)
17 2011 60 2.98
18 2012 75 3.73

Key:  PCE = Polychromatic Erythrocytes, MNPCE = Micronucleated Polychromatic Erythrocytes,
Percent MNPCE = MNPCE x 100/Total PCE.

Note:  Vegetable oil was used in vehicle control group.
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Micronucleus Test of Glyphosate TGAI in Mice

APPENDIX 7: Signed Protocol and Protocol Amendment
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PROTOCOL

MICRONUCLEUS TEST OF GLYPHOSATE TGAI'IN MICE
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1. GENERAL INFORMATION
1.1 Study Director
Deputy Study Director
1.2 Facility Management
1.3 Agreed Study Period
Experiment Start* ;- Fourth week of May 2012
Experiment Completion* . Fourth week of Junie 2012
Draft Report Submission ;. First week of July 2012
Final Report Submission . Within two weeks from the date of receipt of comments on
the final draft report from the Sponsor.
* Exact dates will be indicated in the study schedule.
14 Protocol and Amendment (if any) Distribution
a. Original copy in Archive; b. Electronic copy to Sponsor; c. Photocopy to Study Director and QAU.
25 INTRODUCTION
2.1 Objective
The objective of this study is to evaluate the micronucleus induction potential of Glyphosate TGAI in mice.
2.2 Regulatory Guidelines

This study is intended for regulatory submission and will be conducted and the final report formatted in

accordance with the known requirement of international guidelines including the following:

The Organisation for Economic Co-operation and Development (OECD), Guidelines for Testing of Chemicals,
Volume II, N° 474 (Adopted by the Council on 21% July 1997) "Mammalian Erythrocyte Micronucleus Test".

The United States Environmental Protection Agency (EPA) Health Effects Test Guidelines OPPTS 870.5395
Mammalian Erythrocyte Micronucleus Test (August 1998).
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23

24

Official Journal of the European Economic Community (L142): Part B: Methods for the Determination of
Toxicity and other Health Effects, B.12 Mutagenicity: /n vivo Mammalian Erythrocyte Micronucleus Test.
Commission Regulation (EC) No. 440/2008 of 30 May 2008

Japanese Ministry of Agriculture, Forestry and Fisheries. Testing Guidelines for Toxicology Studies, 2000.
Notification No. 12-Nousan-8147. 24 November 2000. Micronucleus Studies 2-1-19-3.

Principle of the Test Method
The mammalian micronucleus test is used to detect cytogenetic-damage (which results in a chromosomal

break, fragment or lagging whole chromosome) caused by the test item. The damaged chromosomal fragments
remain in the otherwise anucleated cytoplasm of the erythro yte and are visible, when stained, as a small round
or oblong structure called micronuclei.  An- increase in .the frequency of micronucleated polychromatic
erythrocytes in treated animals is an indication of induced chromosome damage.

Test Item
The Test Item Data Sheet has been completed by the Sponsor. A representative sample of the test item will be

retained for archiving. Any residual test item will be disposed of at JRF after the expiry date unless otherwise
instructed by the Sponsor. The details relating to the test item (as provided by the study Sponsor) are as

follows:

Test Item Name

Test Item Number

CA Name

CAS Number

Analysed Concentration
Lot N°

Supplied by
Manufactured by

Date of Manufacture
Date of Expiry
Appearance/Colour/Odour

Storage Condition (at JRF)

JRF Test Item Code

Glyphosate TGAI

TSN105914

N/K

Glyphosate: 1071-83-6

98.9 weight% (Information provided by Sponsor via CoA)
20061109

Dow AgroSciences

Good Harvest-Weien Agrochemical Co. Ltd., Jiangsu, China
November 2006

April 20, 2014

White to off-white crystals

As per the instruction received from the Sponsor on storage of the test
item, the test item will be stored in its original container as supplied by
the Sponsor at ambient condition in the Test Item Control Office
(TICO). The stability of the test item in storage will be the
responsibility of the Sponsor.

GLP 268
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31

3.2

33

34

3.5

GOOD LABORATORY PRACTICE (GLP)
GLP Compliance
This study will be conducted in compliance with the OECD Principles of Good Laboratory Practice (as revised

in 1997), ENV/MC/CHEM (98)17, N° 1, Environment Directorate, Organisation for Economic Co-operation
and Development, Paris (1998) and also the following GLP Standards:

Environmental Protection Agency (EPA-FIFRA), Title 40 of the US Code of Federal Regulations Part 160, 16
October 1989.

Japanese Ministry of Agriculture, Forestry and Fisheries (JIMAFF), 11-Nousan-No. 6283, 1 October, 1999.
Revised by 12 Nousan, Notification No. 8628 --6 December 2000.

Standard Operating Procedures (SOP)
Unless otherwise specified all procedures mentioned in the protocol are subject to the detailed Standard

Operating Procedures of Jai Research Foundation.

Amendment to Protocol
This study protocol may be subject to amendment. Amendment to the protocol, whether initiated by the

Sponsor or the Study Director, will be generated, authorised by the Study Director and sent to the Sponsor for

approval.

In the event that circumstances dictate immediate action, the nature of these circumstances will be
communicated to the Sponsor as soon as practicable (by telephone, facsimile transmission or e-mail) and will

be confirmedas soon as possible by way of formal protocol amendment.

Deviation from the Protocol
Any deviation from the study protocol will be documented in the study file and reported in the study report.

Quality Assurance
The Quality Assurance Unit (QAU) of JRF will audit the critical phases of the study, the raw data, draft and

final reports. The audit reports will be provided to the Study Director and Management. The dates of audits
and reporting of findings to the Study Director and the Management will be incorporated in the study report.

ANIMAL WELFARE
The study will be undertaken in compliance with the ‘Guidelines for Laboratory Animals Facility’

issued by the Committee for the Purpose of Control and Supervision of Experiments on

Animals (CPCSEA), India. These guidelines promote the humane care of animals used in research by

DOW CONFIDENTIAL - Do not share without permission



JRF Study Number: 485-1-06-4696 (Final Report) Page 36 of 55
DAS Study Number: 120709

APPENDIX 7 (Continued)

JRF Study Number: 485-1-06-4696 Page 6 of 13
DAS Study Number: 120709

4.1

5.1

5.2
521

5.2.2

providing specifications that will enhance animal well-being and experimental quality for the advancement of

biological knowledge that is relevant to humans and animals.

JRF is committed to enhancing animal welfare and ensures that studies are designed and conducted to cause
the minimum suffering or distress to the animals consistent with the scientific ‘Objectives and in accordance

with JRF’s policy on animal welfare.

Project proposal for the experimentation is subject to approval by Institutional Animal Ethics Committee
(IAEC), JRF.

JRF is accredited with Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC)

that promotes the humane treatment of animals in science.

Humane Endpoint
Moribund animals or animals obviously in pain or showing signs of severe and enduring distress shall be

humanely killed. Dependent on the time since dose administration, if moribund animals are sacrificed within
two hours of the scheduled sacrifice, bone marrow may be collected and used as part of the interpretation of

the results, at the discretion of the Study Director.

EXPERIMENTAL PROCEDURE

Initial Considerations
Test item, at doses that cause marked pain and distress due to corrosive or severely irritant actions, will not be

administered and if required study will be terminated.

Animals
Justification
The mouse is'selected as a test system because it is a readily available laboratory rodent species. It has been

shown to be a suitable model for genotoxicity studies and is also recommended by the OECD and other
regulatory authorities. The results of this study are believed to be of value in predicting the potential of the test
item to cause mutations in humans.

Specification
Healthy, young, 6 - 9 weeks old Swiss albino mice will be obtained from the Animal Breeding Facility, at JRF.

The female mice used will be nulliparous and non-pregnant. Body weight variation among the animals will not

exceed = 20% of the mean body weight for each sex at the time of initiation of dosing.
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5.4
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5.6

5.7
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Acclimatisation
After veterinary examination for good health, the mice will be acclimatised to the laboratory conditions for a

minimum period of 5 days prior to commencement of treatment.

Housing and Animal Identification
The mice will be housed (6 per sex per cage) in polypropylene rat cages provided with rice husk as bedding

material. Each day cages will be supplied with a polypropylene water bottle fifted with a stainless steel nozzle.

Individual mice will be identified with a unique numiber tattooed on the tail using a tattoo machine. After
acclimatisation the animals will be randomized into'5 groups using Censored Randomization Method (Gad and
Weil, 1994) using validated in-house developed software. The cages will be labeled with details of the study
number, test item code, group number, sex. dose. type of study. cage number and animal numbers. The labels

used will be of different colours for different dose groups.

Animal Room Sanitation
Each day. the floor of the experimental room will be swept and all worktops and the floor will be mopped with

disinfectant solution.

Feed and Water
The mice will be provided with laboratory mice pellet feed (Teklad. USA, certified Global 16% Protein Rodent

Diet Sterilizable) and pure charcoal filtered, UV sterilized drinking water, filtered through Aquaguard water
filtration system, ad libitum,

Environmental Conditions
The temperature of the experimental room will be maintained at 22 + 3 °C and the relative humidity between

30 and 70 per cent. The photoperiod will be 12 hours light and 12 hours dark, light hours being 06:00 - 18:00

hours approximately and air changes will be a minimum 15/hour.

Selection of Vehicle
The test item will be mixed with distilled water or other suitable vehicle such as corn oil, 0.5% carboxy methyl

cellulose (CMC). Fresh dose formulations will be prepared daily and administered within 2 hours of
preparation. The concentration of the Glyphosate TGAI will be adjusted so as to permit constant volume
dosing. All animals will receive a single standard volume of 10 mL/kg body weight by oral, gavage,
administration. Vehicle control will receive the vehicle alone. Vehicle selected will be recorded in the raw
data.
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5.9

5.10

Dose Range Finding Study
Dose range finding study will be conducted to determine the doses to be employed in the main study. Three

males and three females will be used in at least two dose groups. Mortality, severity of clinical symptoms and

change in the body temperature will be monitored for up to 72 h after the initial dose.

The dose levels for the micronucleus test (MNT) will be selected based upon the range-finding test. The
maximum dose for the micronucleus study will be the estimated maximum tolerated dose (MTD). MTD is
defined as the dose that produces clear signs of toxicity without having a major.effect on thermal regulation or
the survival of the animals. For changes in thermal regulation, a body temperature increase of at least 1°C or a
decrease of at least 3°C for five or more hours will be declared as having exceeded an MTD. Body temperature
changes outside this range have been previously reported to cause an increase in micronucleus formation in
absence of chemical treatment (Asanami and Shimono, 1997; Asanami et al., 1998). With some test items,
death of the treated animals may be the only sign‘of toxicity at doses above the MTD and no other clinical
signs of toxicity may be apparent at the MTD. In such cases, the MTD will be a dose in between the doses that
induced some mortalities and none. These are only general guidelines in determining the MTD and the Study
Director will take into consideration such cother factors as the dose-mortality curve, any other available

toxicological data, etc.

The rectal temperature of the treated animals will be monitored during the range-finding test and provisionally
during the main study using digital laboratory thermometer. The temperatures will generally be measured

before dosing (Day-1), approximately 2, 5 and 24 hours after each dosing.

Relatively non-toxic compounds will be tested up to 2 g/kg body weight/day. The middle- and low-doses will
be approximately 1/2 and 1/4 of the maximum dose, respectively. The test item will be administered on two

consecutive days, approximately 24 hours ( 1 hour) apart.

Main Study
If the results of the dose range finding study indicate there are no significant differences between the sexes in

toxicity, then only male mice will be used for the main study. Five groups (comprising 6 animals/sex/group)
will be used for this study. Group I will serve as the vehicle control, Group II, IIT and IV will be low, mid and
high dose groups, respectively. Group V will be the positive control and will receive mitomycin-C (1.0 mg/kg
body weight on day 2 of treatment) in distilled water by the intraperitoneal route on a single occasion. The
dose levels of the test item for the main study will be specified by protocol amendment. Any requirement for

the recording of body temperature in the main study will also be documented by protocol amendment.
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5.12

5.13

5.14
5.14.1

Test Performance
The test item will be dissolved or suspended in a suitable vehicle (Gad and Cassidy, 2006). The test item will

be prepared freshly on the day of dose administration. The animals will be dosed (10 mL/kg body weight) by
oral intubation for 2 consecutive days. The body weight will be recorded prior to dosing on each day, and also
on the day of sacrifice. Clinical signs will be recorded after dosing on each day and also before sacrifice. The
animals will be sacrificed by CO, asphyxiation approximately 24 h following the last treatment of the test item
(MacGregor ef al., 1987). Animals in the positive control group will be sacrificed by CO, asphyxiation
approximately 24 hours after of treatment (Krishna and Hayashi, 2000).

Bone marrow cells from both femur bones will be expelled and flushed with fetal bovine serum and
centrifuged. The supernatant will be discarded, and smears will be prepared on clean slides, air dried and fixed
in methanol. A minimum number of 2 slides per mouse will be prepared and stained with Giemsa (Heddle et

al., 1984). Slides will be coded prior to scoring and decoded after completion of scoring.

Microscopic Observation
Slides will be observed under a light microscope. The proportion of immature erythrocytes among the total

(immature + mature) will ‘be determiined for ¢ach animal by counting a minimum of 200 normochromatic
erythrocytes to its corresponding number of polychromatic erythrocytes. A minimum of 2000 polychromatic
(immature) erythrocytes per animal will be scored for the incidence of micronuclei.

Statistical Analysis
The data of percent micronucleated polychromatic erythrocytes (% MNPCE) and P/E ratio for both the sexes

will be subjected to Bartlett’s test to meet the homogeneity of variance before conducting Analysis of Variance
(ANOVA) and Dunnett’s t-test. Where the data do not meet the homogeneity of variance, Student's t-test will

be performed to determine the level of significant difference between the control and the treated groups.

Assay Acceptance and Evaluation Criteria
Acceptance Criteria
The study will be considered valid as the following criteria are met:

i The prepared slides should have uniform staining properties and sufficient PCE cells
present to allow accurate micronucleus determination.

ii. The vehicle (or negative) controls are in the range of historical control data.

iii.  The positive controls are in the range of historical control data.

iv. At least 5 animals per group and sex can be evaluated

V. PCE to erythrocyte ratio should not be less than 20 % of the negative control.
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vi.  Deviations from any of the above criteria will be discussed on a case by case basis and
explanations for the anomalous responses presented whenever possible.

Evaluation Criteria
1. A positive result is defined as a dose-dependent, statistically significant increase in the incidence of

micronuclei or increase in a single dose group.

il. Biological relevance of the results will be considered first

iii.  Statistical methods will be used as an aid in evaluating the results.

iv. A test will be judged negative if no evident statistically significant increases in the numbersof MNPCE are
observed, relative to the concurrent and established historical control frequencies for MN-PCE induction.

REPORT
A QA audited draft report will be issued for the Sponsor’s review and comment. The report will include the

following information:

Test item:

- Identification and CAS number, if known

- Physical nature and purity

- Phys-chem. properties relevant to the conduct of the study
- Stability of the test item, if known.

Vehicle
- _Justification for choice of vehicle

<> Solubility of the test item in vehicle.

Test Animals:

- Species and strain of animals used;

-+ Number, age and sex of animals;

-~ Source and housing conditions, diet, etc.

- Individual weight of the animals at the start of the experiment, including body weight range, mean and
standard deviation for each group.

Test conditions:

- Positive and vehicle (or negative) control data

- Data from range-finding study, if conducted

- Rationale for dose level selection

- Details of test item preparation

- Details of the administration of the test item

- Rationale for route of administration

- Detailed description of treatment and sampling schedules
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- Methods of slide preparation

- Methods for measurement of toxicity

- Criteria for scoring micronucleated immature erythrocytes
- Number of cells analysed per animal

- Criteria for considering studies as positive, negative or equivocal

Results

- Signs of toxicity

- Proportion of immature erythrocytes among total erythrocytes;

- Number of micronucleated immature erythrocytes; given separately for each animal;
- Mean = standard deviation of micronucleated immature erythrocytes per group;

- Dose-response relationship, where possible;

- Statistical analyses and method applied;

- Concurrent negative and positive control data;

- Historical control data ranges of P/E ratio and % MNPCE for male and female

Conclusion
Signed protocol and protocol amendment(s) (if any)

Deviation(s) from the study protocol (if any)

Unless otherwise instructed by the Sponsor, the report will follow EPA formatting for pages 1 — 4 (PR Notice
86-5). In addition, a PMRA summary will be compiled from the final report. The final report will be issued

within approximately 2 weeks of receipt of the Sponsors comments.

JRF will'provide the following on finalisation of the report:

One (1) original signed final report - unbound

One (1) electronic copy of the final report and appendices in Word processing format

One (1) electronic linked copy of the final report and appendices in PDF format that is suitable for editing
(Links must be in blue underlined text — required links are: Table of contents, all mentions of tables, figures,
and appendices in text should be linked to the appropriate page)

One (1) original signed PMRA summary — unbound

One (1) electronic copy of the PMRA summary in Word and PDF format on CD

One (1) original of the protocol and all raw data for the study — unbound

One (1) hard copy and one (1) electronic copy of the Freedom of Information Act (FOIA) Pages for each report
(this can be included on the front of the report hard copy and e-copy if preferred, but should not be included in
the page count for the final report).

The final report texts/data as listed above will be sent to The Dow Chemical Company, 1803 Building,
Midland, MI 48674, U.S.A.
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7. ARCHIVES
On completion of the study, all the original raw data records, protocol, any protocol amendment/deviation and

final report will be transferred to the Toxicology & Environmental Research and Consulting archivist and
stored at The Dow Chemical Company, 1803 Building, Midland, M1 48674 U'S.A Slides generated during the
study will be transferred to the Dow Chemical Company, 1803 Building; Midland, MI 48674 U.S.A.. A self
attested photocopy of the raw data records, copy of protocol, draft report,.copy of final report, electronically
recorded data and the representative sample of test item will be retained in the GLP Archives of Jai Research

Foundation for a period of ten years, after which time they will be disposed of by JRF.
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9.

PROTOCOL ATPROVAL
i, e undersigned have read e whale protocol for, “Micronucieus Test of Glvphosate TGALin
Mice™ and confirm that the study wil be pertormed as per this protocal

Study Director .

Kot 5 LT
\-.u,",. -*,->' v

Facility Management = Stepaure and Date

Far Stady Sponsor @ DOW AGROSCIENCES LL.C
9330 ZIONSVILLE RUAD
INDIANAPOLIS, IN 46268
LS. A

Name of Sponsor's Repretentative 3

Nirmarure & Date - -
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STUDY PLAN/ PROTOCOL AMENDMENT RECORD

STUDY N A55-1-0-4096 AMENDMENT N* l I EFFECTIVE DATE July 12, 2012
STUDY TITLE | Micrenucleus Test of Glyphosate TGATL in Mice
S " REASON FOR

Protocol Page §of 12

5.10 Main Study

Five groups (comprising § animals'sex/
group) will be used for the study, Group
L..Group II, 1l and IV....... dose
group respectively. Group V will be the
positive control ... single occasion.

REVIEWED BY (QAL)

* Reference of puge N°, paragraph number etc,

Name

Three proups (comprising 6 male animals/
group) will be used for the study. Group 1
will serve as the vehicle control and will
receive vegetable oil. Group I will be
treated with 2000 mp  Glyphosate
TGAlIkg body weight. Group I will
serve as the positive control,

Based on the results of
dose ranpge finding study
and sponsor’s approval viu
e-mail dated July 09, 2012,

i I
.. 1% ™" &

osgubture & Date

AUTHORISED BY

Far JRF

For SPONSOR (8)

Study Director

Signature & Date:

T\JJ 12, goiz

Mume
Facility Tuls 12 1o
Management | e
Signature & Date:
Name:

Aepacved h3

Signature & Date:

The spansor is requested to send one original, signed copy of the amendment to JRF.
Amendment Distribution: Archives (original) and photocopy 1 all the copy holders of study plan/pretocol.

JRFIGEN/F A/a
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APPENDIX 9: Feed Analysis Reports

JAI RESEARCH
FOUNDATION

MICROBIOLOGICAL ANALYSIS CERTIFICATE OF ANIMAL FEED

Name of Sample : Teklad Certified Global 16% Protein Rodeat Diet
Sample Received From  : Feed storage reom
Barch N© : 200165C-013012MA

Sample Analysed at - Mutagenicity

Parameters Resalts Observed Permissible Limits
Haocleria Nil' 2X 10" CFllse
Total viable O X
OFgINISIN S -
Fungus wNil 200 CFlleg
Salmaonzita sp. Absent Nona/p
Coliform organisms <2 <10
Fealitype 1 Absent MNone'g

“= Nol detected o first dilution

Cosclusion: - The results of reanalysis indicate that the microbial load is within the parmissible Emitas
recommended in JRF SOPN" ala

Regd. Office : Near Daman Gangz Bridge, N. H. No. 8, Vahada - 396 108, Dist. Valsad, Gufarat, India.

E-mall : ric@jrionline.com ¢ Web.: wwwronline.com
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APPENDIX 9 (Continued)

Laboratory Diet Certification Report
Teklad Certified Glebal 16% Protein Rodent Diet (Stenlizable)

20163C

Lot burber  20165C-0130412 M4

Cak ofManufaobure 01230048
Report 0z e @HT2
The fillwing dats ima cnrsnlidationnf resutts nktained
fomone or mom indepandant testing laboratories. The 4 Result(%)
actual Bborab ry nesults are available upon request. Protein T m
| have reviewed Fat .75
. Fiber 2.4
this document e e
gy amncecudnan,1adoin 0 12.02.17 Ash 4399
s e s 15:32:31 -06'0C" Salcii® £
Nhasproms 0.70
Feed Contaminant Screen
Estblished Maxim um
Aralyss Rezult Unies Lonmenkation
Heavy Metals
A enic <010 PRY 100
Cadrmium <010 P 050
s=ad <0.20 ppmn 150
vercury <005 PPN u
Sekenium 0.44 ppm 050
MWy atavin
| Aatxin B1, B2, 31, G2 <5.00 ppb 500 |
Chlorinated Hydrocarbans
Aldrin <0.01 (i) 0/
Jdndane <0.01 pEn 00s
hlcrdane <0.01 pEmY 00s
0T & redaked susstances <0.03 ppm 015
JAeddrin <0.02 ppn 000G
Sadiin ©0.02 PRI 00
Jeptachlor <0.01 pEn 003
“Jectachior Epomide <0.01 PR 000G
Tomphene <010 PP 0.1s
GRS <010 PPN 0.15
1-BHG <0.01 pEm 00
b-BHG <0.01 pn 00s
4-BHG <0.01 PR oS
leachlorcbanzene <0.01 (-0 0.0
iresx <0.01 PPN ooz
wehaowhlor <0.05 P 050
Orgamophosphates
Thirnet <015 PP 050
JXazinon <014 PR 080
Jsulfaton <015 ppEn 0.0
vehyl Parathion <014 pEn 050
alahion <014 P 050
Sarathion <0.12 ppn 050
Thicdan <0.02 pm 0.50
“hion <014 ppm 050
Trihicn <015 P 0.50
F.O. Box 44220+ Madzon W1 SSMA-20 - T00. 430, S52 - weaw b an.com
harlan
Wk, W | huranhrtan, U ddngs poas s ramanrch L g, nd | s U ko, * Mg yro dr cmnacthhety
mmz:lwmwmmmnu Qi
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APPENDIX 10: Water Analysis Reports

JAL RESEARUH
FOUNDATION

MHICHOBKH.OGICAL ANALYSES CERTIFRCATI 08 WA PR SANNL &L

Nanee of Saoapte T RO Waker Seowple
Sample Bucdived Froam  © PCR 200
Fdcatificatfon N : E&Mas
Sampbe Analysed st r Mesugenhdiy
Paromefers Ticamdis oo ved Pormissiblc Limits
Bodorkr ) <2CF
Tutal viahic -
Y D

) Fomes b Negr il

’
Sabwvesdio g Al Mone/190ml.
Ulotriarm OCEENERS = 2.2/ 10l . < VS0
Eacii o ! Alrwl None TNHmI.
=Pt ebeseciend i Gnd ditlufon.

Comchosine: - Tiee cesits of anolyses trdbcaio [l teo sncrobid kol i wifhin the porsissibic limét o5
cvcouiwesnded in FRFBICIROPSI%,

Anslyeod by
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APPENDIX 10 (Continued)

JARRESEARCH
FOUNDBATION

Resezperh Nomdier: W0ES-2-15-3622

L HEMMCAL CONTAMINANT ANALYSIN REPORT

1 ype of Bansphc o L Awiosal Deiuking Waner
Sanple Sowrec s Amimad Vapwrvecd poed Byl Fusdsy, b Boearch Pasnd=tion
Swople Berciwad : Okctnher 23,394 )
Avalysod o8 z  Neywemher 29 ta Deeieor B3, 2000
S MEX W mempley Scnivity
N — Posirmm! | Soccpiile Limit Resubls
R watcr DOR-1X D Wl E & 3437) (A]ITEAVY METAL ANALYSIS 1
D serier DR 115 Mond & 2 M38Y K ot L e S
Lol (PR 055 gL <L
TP vt TXTR-3000 D NagE: & W39 A sk
BV R swries TIOR8 W Mol £05-15) efi0H BT ans. Ay
B woaw Mo Pty 1) 5oy (K. 8 34413 pama 1Y} Smadl <AL
3 Aldsia A5 L, = AN
D vy Bl Pacilyy 1 NodE & M-40)
econbisaiin LS A, =1y
RO e i Wity W Mo (R BID | i Py ————
B waler DCRSE0 W Ne (£ G M-45) | Bresdosmion 6085w, L
SO b e TR 500 I Mo £ 0 45) Eavdrin WSl <D
¥ _ W barrprf o D5t A
WO e Avdom Py IDWRESE A s T
RO wsker BMET 19 o, (RTEIMTERN Pl T <100
LY v WP 103 New § IKERRANIAE) Ultl-?w-'* | 7,,.“"”.,/" < LAY
eanminder RADT oA, LoD
Bry: Tliwdk of defecios = BAM med, fix 2l argeovcbioce: pesticides sod BRI e 8802 mghl for oF

oxmnphasphnnes posicids.
* Limit of detsation of Cr ol Pb wcos SO0 aand K003 mg.

N. 56, No, &, Valvadk - 396 (08, Oist. Valsad,

com & Wb, wwrionbiee. o
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APPENDIX 11: Bedding Material Analysis Reports

JAVRESEARUH
FOUNDATION
MR ROBMILGGRCA L ARALYVER CHERYTFIOATE UF
BEDRING MAYERIAL
Name of Sanple : NborBiesd Piably Hesd
Somple Recelved Framm @ Conventlonsi Facilicy
Sample Analysad st : Muwtageniony
Tesaic
R\ _I = -
¥. Tadal Vable Count NesciPlt | NowcPlals:

Ol - Ve sounlis of siodysis fadicate ®hat the mitcra®eal Yoad is within the pormissbic fenl as
mewmrendsi i IRPSOP W AZT

Anidyed b

Regd. Office - Near Miaran Ganga Radge, N H. Mo, & Vakadl - AR Dist. Valbsad. Gujaral, inclla.

irfontne.com & VWeb.: wew irfonline. com
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APPENDIX 11 (Continued)

JAL RESEARCH

FEOUNDATION
Research Number: RES2.13.3822
CHEMICAL CONTAMINANT ANALYSIS REPORT
Typeof Somple Doy Mo
Saeqpie Snnece s Drycwbsont of Tosicoioey, Inf Reseanch Srespdarion
Sasaple Recsived :  Cxaeber 29, 2611
At o s Wovonag 290 Bocowlo 43, 2615
7 ) P Vaty-ribs Ameby s
Vype sl Hoddom: Satevinly Tt PesTornod
5 i Azerplabic Vamel Renlls
AV MEATY MEAL ANALVSIS " U]
| ¥ S (077 025 ept, < L0
Eead (90) 15wl <1im
R FEST U, RESINE
Py Elon SR (D 10 100, 3 ~Ncu Wit <10
s FICES 225l <100
Altrin A 002 mpA. 10D
Paddy Phesk-DURD (1IYN" BXE) a-cadosdiom I mpl < LoD
Dickdrin 007 it <150
o Bas 708 wt <143y
Corn Oudh GO N DM
Pl LL3TT <O
Micthosychiar B wmp = LR
i bbworvas LLATITL <100
 Phuasic CS wmpfl. ~ LA
—_— t—
§ $hlosreides 882wz, < 14N
~wiackpien Ja6mmz, <1EMY
Kegr  "Rdeik o deicnidon — BTN T wgt, e ol wagnt eifloning posthoades sod MO 1o OG0 orpd . for ofl cxzan  pheghoms

poaicieog,
* 15l o deewsfom pf 1y sl P wese R0 b (LEETD ad G B2 (e B34 g/l

Regd. Office - Near Daman Gangz Bridge, N, T No. 8, Valveda - 335 108, Dust. Yalsad, Grijarst, fndia

E-mall . pit@phontioe.com ¢ Web.. wwwjronkise. com

DOW CONFIDENTIAL - Do not share without permission



JRF Study Number: 485-1-06-4696 (Final Report) Page 52 of 55
DAS Study Number: 120709

Micronucleus Test of Glyphosate TGAI in Mice
APPENDIX 12: Historical Control Data

MOUSE (SWISS ALBINO) MICRONUCLEUS TESL - HISTORICAL CONTROL DALTA
SUMMARY (SEPTEMBER 2009 - FEBRUARY 2012)

- Male Female
Sex
P/E ritio % MNPCE F/E rativ % MNPCE
Vehicle: 0.5% Carboxymethyl cellulose
Mean [ ) O (il O03
sStendard Leviation Dol 00q (SNPE} 002
Maximur 051 anG 063 00a
Minumum 0.58 O .59 X8 |
Yehicle: Distilled water
hean % 003 0hl 003
Stzndard Devealion 0n.04 002 00l 0.03
Meaximum N5 ans a7 010
Minumum 0.£8 0.00 0353 0.00
Vehicle: Vegetable oil
Tean D58 00 il 004
Stendand Thav-ahen nn4 o0 an4 o2
Miamum D& oy a1 08
Minimum = 000 a33 0.00
Positive control: Mitomycin-C @ 1 mg/kg body weight
fean Ny I (159 R
Stendard Devialion 0,04 0,38 004 (.25
Maximuen D.69 252 063 193
Minmum 025 0% 043 .81
Note; Doeta of last 75 studies condueted during Septamber 12, 2009 to Febroary 03, 2012
Key 20 MNPCE = Pereant Micronucleated Folvchroratie Crvtbresyvtes
1 Toiz! Pelvebromalie Seylaroey asd | otal brvthrooyle
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APPENDIX 13: Certificate of Analysis of Glyphosate TGAI

TITLE OBJECTIVE: Determination of purity and/or identity af the fallowing test/referanze/control gubstancs tor usain 2

study.
TEST/RCFCRENCE/CONTROL SUBSTANCE: n
TEST SUBSTANCE NUMBER: TSN1DS914 — L
LOT NO: 20061120
DESCRIPTION: Giyshosare’
Iechnécal Grage Acive ngr=gient - TOA
STRUCTURE: , K-
) O] Mdeuariomis T Crghonr
S /\ tt f Molegilar Weight <~ 169.07
e \

CHEMICAL NAME: N- mhosghmnmenﬂklxgsw
| REFERENCE SUBSTANCE(S) USED; TSNQD3707-0003 @iypp_@ l ] PURITY: 9)8%

| INITIATION DATE: < \ April 13, 2012 —
O O 18, s, *H MME, ¥ NMR
RESULTS and NSC
. .

cxmxmdﬁ 3 eeight® 5 within experimental variation of preously established purity of 98,9

sl %, Pudty Is unzhanged and remairs 96.9 welght%.
X ) |°‘~ﬂ“

5 mn 05copic #n ﬂg is consistent wth roposed slructure.
WA VOTHER:
TRECERTWICATION DATE: | April 20, 2014
Area Normalidd: A inmernal Standard: NJA Externz! Standard: X
Other [explain) NA 5
STUDY DIRFCTOR SIGNATURE: STUDY COMPLETION DATE:
__ - 4 3 : aa -
PEER REVIEWER SIGNATURE: DATE:

—3‘"_13?1_;[ S T

and Testing Facility Address:

Dow AgroSciences LLC

933C Zionyville Road

Fuliasapolis, IN 46268

AZ 13w G382 354 whaney wrmgied FSOCEDE WP T ey wil Dy Uil ¢ he byl rg La Tty JOCHC. OFty $23C7 Pliet PRt ey were utee srisus

ofbernas noted 0 the rrults. Ths study was Soncectad m accondiece wib e Goed Ladorston Fractee Standand. 40 CFR Pat 160,105 i wnless
afterwae nated
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APPENDIX 14: GLP Endorsement of Compliance

HATIONAL GLP COMPLIANCE MONITORING AUTHORITy
GLP CERTIFICATE

GLP Inspection was carried out at Jai Research Foundation, Near Daman Ganga Bridge,
N.H. No. 8, Valvada-396 108, Dist. ‘Valsad, Gujarat, India in the following areas of
expertise:

Physical-chemical testing

Toxicity studics

Mutagenicity studies

Eavironmental Toxicity Studies on Aquatic and Terrestrial Organisms
Studies on Bebaviour in Water, Soil and Air, Bioaccumulation
Residue Stndies

Analytical and clinical chemistry testing

Toxicokinetics and bio analytical

Based on the Inspection Report and the follow-up actions taken by the test facility, it is confirmed
that the test facility is capable of conducting the ahove-mentioned tests in compliance with OECD
Principles of Good Laboratery Practice (GLP) and Norms, as adopted by the National GLP
Compliance Monitoring Authority.

This GLP Certificate is valid for a peniod of three years from August 05, 2010, subject to the
condition that the test facility complies with the Terms & Conditions of the National GLP
Compliance Monitoring Authority’s Document Number GLP-101

Certificate No.: GLP/C-0031
Head
Issue Date: 03 -11-2010 National GLP Compliance Monitoring Authority
z Department of Science & Technology
Technology Bhavan New Delhi-110016
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APPENDIX 14 (Continued)

ENDORSEMENT OF COMPLIANCE

WITH THE OECD PRINCIPLES OF
GOOD LABORATORY PRACTICE

Pursuant to the Netherlands GLP Compliance #onitonng Pregramme and
according to Directive 2004/9EC the conformity with the OECD Principles of GL=

was assassead nn /-11 March 2011 at

Jai Research Foundation
\alvada — 396 103
Gujarat, India

It is herewith confirmned that the afore-menticned test facility is currantly aperating
i comaliance with the OECE Principles of Good Laboralory Prachize in he
foliowing areas of exoertise: Physical-chemical, Toxicity, Mutagenicity, Ecoloxicity,
Cnvirenmental fate and metabolism, Residue and Analytical and clinical chemistry

siudies

Focd ara Coneumer Progiuct Safety Authority (VA
Catharipesingal 53, 2511 56 Urecht
PC Box 45006, 3540 AA Ulrecrt ~he Netherlande
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