


These conditions shall apply to the performance of the testing and to the preparation of this present test report:

. Inrespect of 1ests made and re-
ports thereon, the laboratory
shall as against the party order-
ing be liable in damapes under
the Danish general rules on liabi-
lity in tort, subjec! 10 the limita-
tions sel out in paras. 2-6 of the-
se present conditions.

. The test and report have been
made by the laboratory on the
basis of the knowledoe and faci-
lities available 10 the laboratory
at the time of execution of the
test. The laboratory shall not be
held liable where later develop-
ments may indicate that tabora-
tory knowledge or facilities are
insufficient or incorrect,

. The laboratory shail not be held
liable for damage caused by a
product manufactured by the
party ordering the test where

- the 1ort is referable 10 the party
ordering prior 1o the laboratory
report having been submitted by
the laboratory, )

-the specific product causing
the damage has not been tested

by the laboratory, save where the
party ordering proves that the
product causing the damage is
identical with 2 specific product
tested by the laboratory, and

- the damage is due 1o a charac-
teristic of the product, or an ap-
plication of the product, that
either has not been tested and
described in the tesl report or

that varies from the laboratory test
report description of product
characieristics and possible
applications of the product,

. The laboratory shall not be held

liable for damage referable 10
use made of any opinion given
by the laboratory where such
opinion is stated 10 be based on
eslimaled judgment or assess-
ment.

. Ininstances other than those set

out in paras. 2-4 above, the labo-
ratory may be held liable where
damage is proved 1o be caused
by defauht or negligence on the
part of the laboratory. However,
laboratory lizbility in respect of

material damage shall not,
unless otherwise expressly agreed,
exceed DKK 1.500.000 for each
individual claim. The laboratory
shall not be liable for loss of pro-
duction, consequential loss, loss
of profit, or any other indirect
lass. The laboratory shall be li-
able to pay damages only where
the claim is made in writing
within three years from the date
of this present test report.

. Where in a legal action against

the laboratory, the claim set up
goes beyond the limitations 10
laboratory liability stated in pa-
ras. 2-5 abpve, the client shall at
the request of the laboratory 1ake
on himsel the conduct of such ac-
tion.

The client shall indernnify the la-
boratory to the exiend that the ja-
boratory may be held liable - or
may otherwise have defrayed
any expenses - in excess of the
limitations 1o laboratory liability
staled in paras. 2-5 above.
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SUMMARY

"Glyphosate, batch 206-JaK-25-1" was tested in the Mouse Micronucleus test.

The test was performed in accordance with the guideline recommended by OECD "Micronucleus Test”
No. 474, 1983, (4) as well as US CFR part 700 (F) § 798.5395 (1987).

Glyphosate, batch 206-JaK-25-1 was tested as follows: Three groups of 5 male and 5 female mice were
given a single oral dose of 5.0 g/kg b.w. Bone marrow samples were taken 24, 48 and 72 hours afier
dosing. A negative control group was dosed orally with an equivalent volume of the vehicle and a positive
control group was dosed orally with 30 mg/kg b.w. cvclophosphamide.

It is concluded that the test article induced no increase in the npumber —of micronuclei in the
polychromatic erythrocytes as compared to the control level. Thus, Glyphosate, batch. 206-JaK-25-1 was
found non-mutagenic in the Mouse Micronuclens test.
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1. PURPOSE

The Mouse Micronucleus test is designed to provide an evaluation of the mutagenic (clastogenic) potential
of chemicals using the frequency of micronuclel in polychromatic erythrocytes from the bon¢ marrow as
a measure of chromosome damage.

2. TEST ARTICLE

Scantox A/S received on 24.01.1991 a sample of the test article, Glyphosate, batch 206-JaK-25-1 which was
a white powder. According to Sponsor the Glyphosate was of 98.6% purity. The sample was labelled with
Scantox Lab. No. 12324 and stored at room temperature in the dark unul use.

No analyses on the test solution or solvent has been performed by Scantox Ltd.

3. TEST SYSTEM

3.1 Principle

The micronuclens test, as described by Schmid (1), is based on the observation that erythroblasts in the
bone marrow expulse their nucleus in the last stage of the eryihropoiesis, thereby becoming polychromatic
(immature) erythrocytes (PCE). Acentric chromosome fragments (and possibly also single chromosomes
detached from the spindle) will stay in the cell, thereby giving rise to micronuclel which can be observed
in the microscope after staining.

A measure of the chromosome damaging effect of the test chemical is obtained by comparmg the
frequency of micronuclei in PCE in treated versus control animals.

32 Experimenptal conditions

The experiment was performed using NMRI SPF mice of the strain Bom:NMRI from Gl. Bombholtgérd
Ltd, DK-8680 Ry. At the start of the experiment the mice weighed 26 - 31 g and were approximately 10
weeks of age. They were divided randomly into 5 groups with 5 males and 5 females in each group.

Female mice Male mice
Control group 1-"3 6-10
24-hour test group 11 - 15 16 - 20
48-hour test group 21 - 25 26 - 30
72-hour test group 31-35 36 - 40
Positive _control group 41 - 45 46 - 50
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The mice were kept in type III Macrolone cages (420 x 260 x 150 mm), 5 in cach cage, males and
females separately. The bedding used was softwood sawdust "Spanvall Special White" from Spanvall Lid,
DK-4490 Jerslev. The mice were fed ad libitum a complete rodent diet "Altromin 1314" from Chr.
Petersen Lid, DK-4100 Ringsted, and had free access to drinking water acidified with hydrochloric acid
to pH 2.5 in order to prevent microbial growth. The temperature in the animal room was 21 +/-3°C and
the relative bumidity 55 +/-15%. Air change about 10 times an hour and lights on from 6 to 18 h.

4. TEST PROCEDURES
4.1 Dosing

According to Sponsor the oral route is the most likely route of exposure for humans, Thus, the oral route
was chosen for the assay. All mice used in the assay were dosed orally by gavage using the dose volume
of 10 ml/kg b.w. As vehicle was used distilled water with 0.5% carboxymethyl-cellulose.

42. Preliminary toxicity test

The Glyphosate was expected to be of very low toxicity. Since 5.0 g/kg b.w. is generally considered the
highest relevant dose to include in the assay this dose was first given to 9 mice (5 ¢ and 4 &) and the
vehbicle 10 another three mice (2 & and 1 €) m order to examine if this dose could be used for the
main assay.

Three groups of three mice were killed 24, 48 and 72 hours after dosing and the control group 48 bhours
after dosing. Bone marrow samples were prepared from each mouse and the per cemt PCE in 200
erythrocytes were determined (see 4.6).

Between 34 and 43 per cent PCE were found with no ¢lear difference between the test groups or
between the test groups and the control group.

43 Dosing in the main study

On the basis of the preliminary toxicity test the dose of 5.0 g/kg body weight was chosen for the main
study.

The Glyphosate was dissolved/suspended ‘in distilled water with 0.5% carboxymethyl-cellulose at thz
conceptration of 0.5 g/ml. The 30 test mice were each dosed orally by gavage with 10 mlkg body weight
of the test solution equal to 3.0 g Glyphosate per kg body weight.

The control mice were dosed orally with 10 ml/kg b.w. 0.5% carboxymethyl-cellulose in distilled water, and
the positive control compound, cyclophosphamide, was given orally in a dose of 30 mg/kg b.w.

4.4 Bone marrow samples

The three test groups were killed by dislocaton of the neck 24, 48 and 72 hours after dosing,
respectively. ' Bone marrow smears were made as described below.
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The control group was killed 48 hours after dosing, and the positive control group was killed 24 bours
after dosing.

45 Preparation of smears

Immediately afier a mouse was killed, the right femoral bone was dissected free. The proximal end of the
femur was cut. A 1 ml syringe with peedle containing 1 ml foetal calf serum was gently inserted into
the bopne marrow canal and the bone marrow was flushed out into 1.5 ml foetal calf serum. After whirl

mixing, the suspension was centrifuged for 10 mioutes at 1000 rpm. Smears were made afier removal of
the supernatant. The specimens were fixed in methanol and stained with May-Grinwald/Giemsa, as

described in (1).
4.6 Microscopic analysis

Prior to microscopic analysis, all slides were coded in order to perform a blind counting.

The following counts were made:
Per cent polychromatic erythrocytes (PCE) m 200 erythrocytes, (% PCE).
Number of micronuclei (MN) observed in 2000 polychromatic eryvthrocytes, (MN/PCE).

Number of micronuclei (MN) in normochromatic erythrocytes (NCE) observed during the counting of 2000
PCE, (MN/NCE).

4.7 Statistical analysis

The control and test group data were analysed statistically using one-way Analvsis of Variance performed
on the values transformed to nmormal scores according to Blom’s method (3).

5. RESULTS
The individual counts made at the microscopic analysis are presented in table 1.

The ratio of PCE to NCE was in the range 37.7 10 42.2 per cent PCE which is within our normal range.
No statistically significant differences between ‘any control or test groups were found, thus indicating, that
no significant bone marrow toxicity occurred.

In table 3 1§ shown the frequency of micronuclei in PCE. The frequency of micronuclei in the positive
and negative control groups were in accordance with our historical data. The frequency of micronuclei in
PCE was similar in the control group and the test groups, and the statistical analysis revealed no
significant increase in micronuclei in any of the test groups.

6. CONCLUSION

Glyphosate, batch 206-JaK-25-1 was found non-mutagenic in the Mouse Micronucleus test.
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MICRONUCLEUS TEST

Protocol

1. INTRODUCTION

The micronucleus test is a short lerm in vivo mutagenicity test for the evaluation of possible mutagenic
(clastogenic) effects of chemicals.

This outline protocol describes the test performed with mice. The test is performed in accordance with the
guideline recommended by OECD "Micronuclens Test’, No. 474, 1983, (4) as well as US CFR part 700 (F) §
798.5395 (1987).

2. PRINCIPLE

The micronucleus test, as described by Schmid (1), is based on the observation that erythroblasts in the bone
marTow expulse their nucleus in the last stage of the erythropoiesis, thereby becoming polychromatic (immature)
erythrocytes (PCE). Acentric chromosome fragments (and possibly also single chromosomes detached from the
spindle) will stzy in the cell, thercby giving rise to micronuclei which can be observed in the microscope after
staining.

A measure of the chromosome damaging effect of the test chemical is obtained by comparing the frequency of
micronuclel in PCE in treated versus control animals.

3. EXPERIMENTAL ANIMALS

SPF mice of the strain Bom:NMRI are obtzined from Gl Bomboltgaard A/S, DK-8680 Ry. By the start of the
experiment the animals are 7 - 10 weeks old, weighing 2510 40 g.

31 Apimal groups

A standard test is carried out using five groups of 5 males and 5 females each, The animals arc randomly
assigned to the groups.

32. Animal bhousing

The mice are kept in Macrolon type III cages, 5 in cach cage, males and females separately. As bedding is used
sofrwood sawdust "Spanvall Special White” from Spanwzll Lid, DK-45355 Vallekilde.

The temperature in the animal room is kept at 21 +/- 3°C, the relative humidity is 55 +/- 15% and the air
change is about 6 times an hour, Light period from 6 to 18 h
33. Food apd drinking water

The mice are fed ad Libitum "Altromin 1314" mouse/rat food from Chr. Petersen Lid, DK-4100 Ringsted. The
water is acidified with bydrochloric acid to pH 25 and given ad libitum.
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34. Pre-period

> mice are allowed to aclimate for 5 days after receipt before they are used in assays.

4, TEST METHOD
4.1  Test article

Accroding 1o Spomsor the present test article, Glyphosate, is soluble in water vp to apprex 2%. If the MTD
(see 4.3) can be reached using a volume of less than 20 ml’kg b.w, isotonic saline is used as vehicle. If higher
concentrations are needed 0.5% carboxymethyleellulose in isotonmic saline will be used as vehicle.

42. Dosing

According to Sponsor the oral route is the most Likely route of exposurc for humans. A single high dosc is the
most widely used procedure. The choice of a single dose kas recently been found appropriate on the basis of
an extensive comparison of different dosing regimes {ref. £).

.Thu.s, the test article will be administered a¢ a single oral dose administered by gavage.

43. Determination of the Maximpm Tolerable Dose (MTD)

The MTD is detemined in 2 preliminary test. The MTD is defined as the highest dose which can be
administered

1. Without completely disturbing the erythropoiesis
2. Without excessive deaths among the animals in the test period

Disturbancy of the eryvthropojesis results in a reduction in the ratio of polychromatic ervthrocvtes (PCE) to
normochromatic erythrocytes (NCE). The ratio PCE/NCE should not come below approx 1:10. MTD should be
less than LDIO’ ie. maximally 10% of the test znimals should die.

The MTD is determined in two steps. Firstly, groups of 1 to 3 mice are dosed with an anticipated lethal dose
or with 5.0 mg/kg b.w. which is usually the highest dose that is relevant to include. If deaths occur within 72
hours 2 lower dose is given 1o another group of mice which are again observed for up to 72 h. This procedure
is followed until a2 dose is established which allows all three mice 1o survive for 72 hours and which is at the
same time close to a lethal dose. Usunally this dose is about 25 - 75 per cent of the lethal dose and usually the
mice exhibit clear signs of intoxication.

.Sccond]y, 9 mice are dosed with the selected near-lethal dose and three mice are given an equal volume of the
solvent. Three test mice are killed 24, 48 and 72 hours after dosing while the control mice are killed 48 hours
after dosing. Bont marrow smears are prepared from all the mice and scored for PCE/NCE ratio in order to
determine possible effects on the ervthropoiesis.

If one or more of the nine test mice dies or If the erythropoiesis is profoundly disturbed the selected dose may
be further adjusted --if possible on the basis of the existing data.
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44. Performance of the test

mice are divided randomly into 5 groups of 5 males and 5 females and dosed as follows:

Negative control group: vehicle, same volume as for the test groups.
Positdve control group: 30 mg/kg B.W. cyclophosphamide.
Test groups: All animals are given the test compound in the

pre-determined MTD.

Bone marrow sampling times

The negative control group is killed 48 hours after dosing.
The positive control group is killed 24 bours after dosing.
The three test groups are killed 24, 48 and 72 bours after dosing, respectively.

Bone marrow preparalion

Immediately zfter a monse has been killed by dislocation of the neck, the right femur is dissected free and
using a 1 ml syringe with needle, the bone marrow is flushed out into 2.5 ml of foctal calf serum. After whirl
mixing, the suspension is centrifuged for 10 minutes at 1000 rpm. Smears arc made zfler removal of the
supernatant. The specimens are fixed in methanol znd stained with May-Grinwald/Giemsa (1).

4.5, Microscopic apnalysis

Prior to the microscopic analysis all slides are furnished with code numbers, so that the counting is bhnd.

For cach animal the following counts are made:

Nugmber of polychromatic erythrocytes (PCE) per 200 ervihrocytes.

Number of micronuclei (MN) in 2000 polychromatic erythrocytes.

Number of micronuclei (MN) in normochromatic erythrocytes observed during scoring of the 2000 PCE.

5. EVALUATION OF RESULTS

The number of micronulei’in the test groups are compared to the number found in the control (vehicle) group.
Statistical analysis is performed vsing 2 one way Analysis of Variances based on rank values (Blom’s metbod (3)),
and the result is interpretated.

6. GOOD LABORATORY PRACTICE (GLP)

This study will be conducted in accordanece with the principles of Good Laboratory Practice (GLF) according
10 QECD codes of GLP, May 1981, Doc C(81)30 (Final) Apnex 2 and Scantox Standard Operation Procedures.

The Quality Assurance Unit (QAU) will carry out periodic and independent routine inspections on entical phases

and repeated processes in thic type of study, but necessarily on activities of this study. The report on the study
will be andited.

5
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7. REPORT

report 1s made in English language covering description of the test procedures, tables with the relevant
observations, statistical apalysis, evaluation and imterpretation of results.

8. ARCHIVES

All original data, including copies of correspondance, zll reports issued and a sample of the test article will be
stored at ambient temperature in the GLP Archives of Scantox Biological Laboratory Lid. for a period of 5
years. Samples that are unstable may be disposed of before that time or stored under specified conditions afier
copsultation with the Sponsor. At the end of the pzriod Sponsor will be consulted regarding requirements for
disposal or further storage.
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