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Summary

A meuse bone marrow micronucieus assay was carred out in order to assess the mutagenic potential of
the test substance GLYPHOSATE TECHNICAL. The test substance was diluted in sterile corn ol and
administered intraperitoneally twice after an interval of 24 hours at the doses of 18,62, 31.25 and B2.8 my
kg (bw.) corresponding to cytotoxicity analysis. Negative and positive controls wers administered with
the same schedule of the test substance: two intraperitoneal adminisirations after an interval of 24 hours.
Negative control group was treated with the dilution vehicle and positive control with cyclophosphamide
(25 mg kg, bw.). After 24 hours of the second application the animals were euthanized, their femurs
excised to obtain the bone marrow cells, prepared in smears and staned on slides used for observations.
The results pointed out no increase in the number of micronucleus in polychromatic erythrocytes in
animals treated with the test substance when compared tothe negative control. As expected, a
statistically significant increase in this parameter. was ohserved “in  animals treated with
cyclophosphamide. In the conditions of this study, the results indicated that GLYPHOSATE TECHNICAL
produced no evidence of mutagenic activity in mice.

Summary {Portuguese)

O teste do micronicles em medula dssea de camundongos foi conduzido para avaliar o potencial
mutagénico da substancia teste GLYPHOSATE TECHNICAL. A substancia teste foi diluida em dleo de
milho estéril e administrada por via intraperitoneal em duas aplicagdes, num intervalo de 24 horas, nas
doses 1562, 31,25 e 62,5 mg kg ' (p.c.) correspondendo a andlise de citotoxicidade. Na ‘administragio
dos controles positivo & negativo empregou-se 0 mesmo esquema da substancia teste: duay aplicactes
por via intraperitoneal num intervalo de 24 horas. O grupo controle negativo foi tratado com ¢ veiculo de
diluigo da substancia teste & o controle positive com a ciclofosfamida (25 mg kg, p.¢.). Apds 24 horas
da segunda aplicagdo os animais foram sacrificados, tendo os fémures removidos para obtencao das
células da medula dssea. preparadas em esfregacos em laminas e corados, sendo ulilizadas para as
ohservaches microscopicas. Os resultados mostraram que ndo houve aumento no nimero de
microndclens em eritrdcitos policromaticos nos animais tratados com a substancia teste em comparacio
com o controle negative. Um aumento estatisticamente significativo nessa variavel em animais tratados
com & ciclofosfamida foi observade conforme esperado. Nas condigBes desse estude o8 resultados
indicaram que a substancia teste GLYPHOSATE TECHNICAL nao apresentou atividade mutagénica em
camundongos.
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&, Obiective

The aim of the study is to evaluate the mutagenic potential of the test substance
GLYPHOSATE TECHNICAL in mice when administered intraperitoneally. The obtained results give
information about the clastogenic potential of this test substance fo induce an intrease in
micronucleus number in polychromatic erythrocytes (PCE) and normochromatic erythrocytes (NCEs)
of the bone marrow in mice.

Material and methods

8.1 Test substance information

Tast substance: GLYPHOSATE TECHNICAL
Received on 2008002007

BIOAGRI code: AGR-D790/07

Common name; glyphosate

Chemical name (UPAC)

N-{phosphonomethyliglycine 7

CAS RN 1071-836 9
Batch n® 20070606
Dieclared concentration of a1 {(Sponsor) min. 88C.0 g’@“‘
Analyzed concentration of a.i. (Bicagr): - 980.0 g kg’

Analysis certificate;

CA-708/08 R1

Homogeneity data.

Homogeneous sample {TH-115/08 R1)

Molecular formula {a.1.).

CaHNOP @

Molecular weight (8.1}

169.1 "

Water solubility (ai 1;

105g L (pH 1.8, 20°C) "

Stability data (ad):

Glyphosate and all its salts are non-volatile, do not
photochemically degrade in buffered water and are
stable in air. Glyphosate is stable to hydrolysis at pH
3,6and 9 (5-35°C). ¥

Sponsor: Jingma Chemicals Co. Lid.
Supplier: Jingma Chemicals Co , Ltd
Reference:

TOMLIN, C. D. §. 2006-2007,

@ information provided by the sponsor.

6.2

Common name:

Reference substance information

Cyclophosphamide monohydrate, 97%

Bateh number: AQ164185001
Brand: Acros
CAS number. 6055-19-2

Expiry date:

18/Apri2016

PR e
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5.3 Equipment
Equipment BIOAGRI code
Analytical Balance B#16, B#18, B#28 and B#30
Centrifuge CE#10
Freezer FR#17 and FR#19
Magnetic stirrer AGHO3
Micropipetia MA#127 and MA#132
Microscope MP#12, MPE1E, MPE1S and MP#20
Refrigerator GE#17
Semi-analytical balance  B#15
Drying stove EST#08
Termohygrometer HT#45 and HT#48
Chromatograph (HPLC)  CL#01 and CL#38
Ultra-sound US#01
Mechanical stirrer ATHOT
6.4  Solvents and reagents
Substance Batch Expiry date
Water LFQ1 045/08 12/Aug/2008
LFQ1 046/08 18/AUg/2008
Sterilized cormn ol o108 24 ay/2008
03 2802 05/ Jul/2008
Phosphate buffer solution OUAp2008 1203ul2008
04/ Julf2008 04/0e/2008
Wiright solutions 28/Mar/2008 28/dulf2008
067Jun/2008 OB/0Oct/ 2008
Giemsa solutions 28/Marf2008 28Mad2011
Alcohol 70% 18/Apri2008 18/Julf2008
12/dunf2008 12/8ep/2008
Fetal calf serum 003/08 30/danf2010
oos/08 29/Apri2010
Salt solution sterilized 0.9% 168/Jul2008 16/0cti2008
Acatonitrile - 99.9% - Tedia T10033R Octi212
tethanol - 100% - J. T. Baker BOBED4 Feb/2015
KH.PO, - Velec 044830 Aug/2008
Phosphoric acid — 98.7% - Quimex 30361 20/Dec/2008
Gliphosate standard solution 385-135A Febr2011
6.5  Treatment solutions

The test substance in the definitive test was dissolved at 3 concentrations: 1.04{2A),
2 08(3A) and 4.16{4A} mg mb" in sterile vehicle (corn oil) in a final volume of 15 mL for each
dose. The cyclophosphamide, used as the positive controf (5A) was dissolved in sterile
physiological solution and, was administered twice at a concentration of 166 mg mb
corresponding to 25 mg kg of body weight.

L TR A )
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6.6  Testsystem

Swiss albino male and female, healthy young adult mice (Mus musculus), aged 7-12
weeks and approximate weight 30 g, acquired from selected animal husbandry unit (Anilab
Animais de Laboratério Criagdo e Comércio Ltda), were used after inspection and
acclimation (SOP-M 0007-Rev 11 and SOP-M 0700 Rev 04) to the laboratory conditions for 5
days. Animals from both sexes, 5 males and 5 females, were used for each treatment.
Animal's selection was made randomly and formed a group in gach treatment keeping the
mean weight within £20% calculated separately for males and females.

6.7 Testsystem selection justification

Mouse is an universally used model for evaluation of the mutagenic potential of
various classes of chemicals and for which there isca large historical database. It is the
recommended species by various regulatory agencies and has demonstrated sensitivity to
detect agents that cause structure or numerical chromosome ‘aberrations, according to the
QECD 474 (1997

6.7.1 Housing

The animals were maintained if groups of 5 per sex and per polypropylene cage
closed with a metaliic grid’ and suspended. The cages were padded out with sterile
sawdust (30 minutes at 121.°C). Housing hygienic conditions and sanitation cares were in
accordance with the patterns advised by SOP-M 0007 - Rev 11. Each cage was properly
identified with the study nunmber, sample code, sex and dose that was administered

§.7.2 Environmental conditions

The animals” were maintained in a room with controlled and monitored
temperature (20 to 24 °C), humidity (50-70%), light cycles (12 hours day’) and room
ventilation (10-to 15 air changes hour), using specific equipment. Daily data of
temperature and humidity were printed at least once a day.

6.7.3 Feeding

The animals were provided with a balanced diet and water ad libitum, pellets of
commercial food (Commercial name: Purina Labina, Brand: Agribrands Purina do Brasil
Ltda.) were used as diet. The results obtained for chemical composition, microbiclogical
and mycotoxins analysis were within the expected range for feeding. The available watar
meets the standard quality for human consumption.

6.7.4 Animal welfare compliance statement

This study complied with the applicable rules for animal welfare and human use
and care of laboratory animals (Brazilan Federal Law, N° 6638 of May 8" 1979
Wherever procedures were used to avoid or minimize discomfort, distress and pain to
animals
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6.8

Experimental procedure
6.8.1 Preliminary test

A preliminary test was conducted with the doses of 82.5. 125, 250, 500 and
1000 mg kg of body weight in six animals per dose (03 males and 03 females). The test
substance was administered by two intraperitoneal injections over a 24 hours interval. The
preliminary test evaluated the cytotoxicity of test substance in surviving animals by
counting 200 polychromatic erythrocytes/normochromatic erythrocytes.

6.8.2 Test substance, positive control, negative control and used doses

The doses for the definitive test were: 15.62(24) 31 25(34) and 62 5(4A) mg kg™,
in final volume of 15 mL per each dose. The cyclophosphamide, used as the positive
control (A} in sterile physiological solution, was administered twice at a concentration of
1.66 mg mL" corresponding to 25'mg kg™ of body weight. In the negative control (1A), the
sterile vehicle diluent only was adrministered at the same quantity (volume) as used for
each one of the tested doses Table 01 shows animal group and freatments.

Table 01. Animals groups and treatments

Animais Sampling
time (h}
Groups Treatments after
Males Females second
injection
1A 5 g Negative control {dilution vehicle} 24
24 = 5 Test substance {lower dose) 24
3A 5 5 Test substance (middle dose) 24
4A 5 5 Test substance (higher dose) 24
54 5 5 Positive control {cyclophosphamide) 24

6.8:3 Experimental description

This test was conducted in compliance with BIOAGRI Laboratérios’ Standard
Operating Procedure SOP-M 0089 ~ Rev 10 (Micronucleus test - 402).

® Exposure route: the test substance was administered by intraperitoneal
inigctions.
) Justification for the exposure route’ The intraperitoneal injections are more used,

because they maximize absorption and are better indicated for the test.

The test was carried out with ten animals (five males and five females) per tested
dose. The anmimals were treated twice with intraperitoneal injections over a 24 hours
interval, with volumes defined in accordance with the body weight of each animal. They
were euthanized 24 hours after the second test substance application The same
procedures were used for negative and positive controls SOP-M 0069 ~ Rev 10.
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8.84 Bone marrow preparation

The following protocol is an adaptation of the procedure described by SCHMID
(1975). Mice were sacrificed using a CO, euthanasia chamber at 24 hours after the
second injection. Immediately both femurs were totally excised and cleaned outside, the
distal epiphyseal portion and the proximal end of the femur were removed with a scissors
until the marrow was visible, The bone marrow cells were successively flushed out with
fetal calf serum (Cultilab) administered with a sterile syringe and needle: The flushed bone
marrow was centrifuged for 5 minutes, at 1000 rprm. The bone marrow cells were
resuspended in fetal calf serum and smeared on microscope slides (2 slides for each
animal) that were air-dried After drying, the slides were fixed in 70% alcohol for 10
minutes, and stained with Wright's concentrated solution (3 minutes); then they were
placed in a Wright's phosphate buffer selution (pH 6.01.1) and rinsed. After that, they
were immersed for 10 minutes in Giemsa's buffer — deionized water solution. The stained
slides were washed in stream water, dried and assembled in Permount (50P-M 0089 ~
Rev 10).

6.8.5 WMicroscopic analysis

The slides were coded and observed with a 1000X magnification objective in an
Olympus microscope. Codification was done in such a manner that technicians were
unable to know the corresponding freatment to the slide. For each animal, 2,000
polychromatic erythrocytes (PCEs) and present micronuclei (MN) were counted. At the
same time, normochromatic erythrocytes (NCEs) and MN were examined and recorded
The ratios of PCEs/NCEs were determined when the first 2,000 PCEs had been
compuied.

6.8.6  Statistical analysis

Differences in the incidence per animal of MNPCEs and MNNCEs per 2,000 cells
and the relation PCEs/NCEs were compared using the U Mann-Whitney'test and the
K 'test for independent variable in accordance with Kruskal & Wallis Test cited by Conover
(1980}, The samples were compared to the negative control. The resuilts were evaluated

For determining a positive result with a test substance, the following criteria were
et a dose-related increase in the number of micronucleated polychromatic erythrocytes
statistically significant (p < 0.05) when compared to the negative control;, a reproducible
and statistically significant positive response for at least one of the test points

6.8.7 Concentration verification

After the end of the test, the remaining samples of the stock solutions used in the
definitive test, coresponding to doses of group 2A, 3A, 4A and BA, were taken to
determine the test substance concentration. The samples were kept In a refrigerator
{approximately 5°C) until the analysis being performed. The test substance concentration
in the test and positive control solutions were determined by analyzing the solution for the
active ingredient with a validated analytical method following the YM-040/08 and SOP-M
0456 - Rev, 02. The analyses were carried out using a high performance Higyuidd
chromatograph (HPLC) with an ultra violet (UV) absorption detector, under the following
conditions:
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Test substance
Chromatograph: HP 1080 (CL#01; POP-E 0018 Rev.04
Detector: UV
Wavelangth 195 nm
Column: Sax (250 mm x 4.6-mm x5 um)
Injected volume: 20 yL.
Mobile phase: HOMet/KHPO, (860 mbL + 40 mL + 08435 o) pH 2.0
phosphoric acid

Flow of mobile phase: 1.5 mL minute™

Cyclophosphamide {positive control}
Chromatograph: Finnigan {CL#38) POP-E 0352 Rev 01
UV

Detector

Wavslangth: 194 nm

Column: C18 (280 rom x4 8-mim x5 urj
Injected volums: 10 pL

Mobile phase: acetonitrilefwater (40:60)

Flow of mobile phase: 1.0.mbL minute”

The analyses were performed in the Physical Chemistry Laboratory within the
Chemistry Division of Bicagri Laboratorios Lida,, 8F.

6.8.7.4 Calculations

The analyzed concentration of the test substance in the test solution was
calcutated using the following equation:

Cr =L x Fx 100/C.)

Where:

O =analyzed concentration of the {est substance {mg mL™"y

3 o= concentration of the a.i {test substance) determined by HPLO/AUY
(ngpl )

F-= dilution factor {for some concenirations of the a i it was necessary
to dilute the test solutions prior to analysis by HPLC/UV, so that the
concentration following dilution was within the range over which the system
response varied linearly with the a.i. concentration - Table 3)

Ce = concentration of the a 1. in the test substance (%), indicated on the
Analysis Certificate

The deviation of the analyzed test substance concentration from the
nominal concentration was calculated using the following equation:
Dev = (Ci-Coom) x 100/Caom

Where:

Diev = deviation of the anslyzad concentration from the nominal
conceniration (%), .

Coaoe = nominal concentration of the test substance (mg mbL)



-t (e
KB :" 0

RF - 3996.402.395 07

6.8.8 Positive and negative control historical data

Table 2. Positive and negative control historical data (mean number of micronucleus in polychromatic
erythrocytes (MNPCE) and relation of PCES/NCEs).

Evaluated Males Females
statistical Postlive Gontrot Hagative Control Pasitive Control Negative Control
parameters v gauve Lo
(Mean BPOESNCEs  MNPCEs PCESNCEs MNPCEs  FCOEMNCEs COMNPCEs - POEsHNCE:  MEPOEg
values) i) @ (1) @) &) @ Q) @
faan 1At R 143 087 1,586 G20 1.54 0.78
Average
089 - 0.72 - 065 BB

Amplitude

Bogitive control Cyolophosphamids ~ Batoh number AGIB4185001,

BCE: Polychromatic srthrocyte. NCE Norimochromatic ervthrocyte: MNPCE micronuclesied polychromatio endheooyte

{11 Mean obisined of 5 animale. Data from January to December of 2007.

“Mote: These data are refered o hstorical data of the taboratory, but change could soous in accordance o Blerature date

The spontanscus polychromatic ervthrocyts with micronusler rate s very low, around. 3 per thousand of calls, and ratic PCEs/NCES i
expacted o be 11 neomice. Therefors, some varations have bean detected and cited by many researchers and thay arg expedcied 1o e
between 48 8 2 70% (Miller & Streffar, 1904)

&

7. Resulis
7.4 Analytical results

The results of nominal and analyzed concentrations of GLYPHOSATE TECHNICAL and
the deviations (%) are shown in Table 3. The deviations were within the 20% of the maximum

{olerated limit.
An example of test substance analyzed concentration calculation is shown in Appendix 01,

Table 3. Test substance and positive control {cyclophosphamide) nominal and analyzed
concentrations and their respective deviation, dilution factor and chromatogram results.

Concentration of

Idantification :;c;\::?e ﬂn}é?;im a.i found in the @iizfﬁon e 0:5 éifgﬁ n* Q@vi%&?m%"*
sample (mg RN chromatogram factor (mg mL™ (%)
L ¢ {ﬂg QLJ} ¥ ?
TS 1.04 2032.370 2 0.96 769
TS 2.08 1880.016 1 2.07 0.48
TS 418 1852673 2 368 433
PG 166 56.764 30 1.76 8.02

TS test substance: PO positive contral cyclophosphamide.

* Analyzed concentration was determined according fo the equation (1) described in page 15 and
gxemplified in page 28

“ Dev% = {Cy ~ Cromd ¥ 1007 Cyorm
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7.2 Preliminary test

The doses chosen to the preliminary test were: 62.5, 125, 250, 500 and 1000 mg kg™ The

obtained resuits of mortality in the preliminary test are shown in Table 4.

Table 4. Mortality of the animals in the preliminary lest

Dose _ : LD b
(mg kg of body weight) Sex Mortality! N° of animals
625 Male 013
) Female /3
: Mals 73
125 Female (i3
Male /3
&
a0 Fernale 073
Male 173
500 Female 213
. Male 33
1000 Female 33

7.2.4 Cytotoxicity evaluation of the preliminary test

The results of cytotoxicity obtained in the preliminary test are shown in Table &

Table 6. Cytotoxicity results in the preliminary test {mean values obtained of three

animals)
Dose ;
(g kg') Sex PCEs NCEs PCEs/NCESs
65 Male 2286 1276 1.76911
: Female 231.0 159 0 1.4528
125 Male 2410 196 6 1.2254
Female 2438 0 148 0 1.6844
Negative Male 2183 1256 1.68976
control Female 274.3 1850 17088
950 Male 217.0 2;‘3?,6 0.8423
- Female 256.0 199.0 1.2864
- Male 2398 2200 1.0840
500 - - -
Female
Negative Male 229.3 174.3 1.3155
control Female 2250 2136 10833

PCE: Polychromatic erythrocyte; NCE: Normochromatic erythrocyte, ™ = died

The dose of 125 mg kg™ was chosen to the definitive test because cytotoxicity
was not observed when compared to the negative control (ratio of polychromatic

erythrocyles to normochromatics lower than 20%j.
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7.3 Definitive test

The data were analyzed all together and also by sex {Tables 6, 7 and 8). The stalistical
analysis of the results pointed out that the test substance did not induce an increase in micronuclel
nutaber in polychromatic ervthrocytes of the bone marrow when compared to the negative contral,
at any evaluated coricentrations. No adverse effect was observed in the ratio of polychromatic
erythrocytes to normochromatics in animals treated with the test substance GLYPHOSATE
TECHNICAL, at any evaluated concenirations. A significant statistical increase of micronucleated
cells in polychromatic and normochromatic erythrocytes was observed i animals freated with
cyclophosphamide, as expected.
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Table 8. Individual data obtained in the definitive test.
Average of
Obs| § | Dose |'WedNt| wEOHl(D i MNPCE | MNNCE | PCE_| NCE | PCEMNCE
Deviation(%)'

1 30 0 § 3025 720 | 172762
3 o |31 ; 0 0 2034 1109 | 183165
5 Negative 50 s§ T:f% 0 0 5080 | 4207 | 172308
4 31 S 0 0 5015 1065 | 186202
5 33 0 0 2046 117 T 173537
5 30 g 0 2017 1115 7180807
7 . 31 . 0 0 J040 1160 = 1.76014
5 ﬂ:::g@ 2% 35,9?‘22 ) 0 2081, | 4069 | 1.G4668
g 3 0 0 3170 1314 | 165148
10 28 0 0 5041 1218 | 167432
M1l e 37 i) 0 2067 12968 | 168189
218 28 ) 0 2078 1197 |1 73684
13 1 © !ji‘f 54 28 35356? 4 0 ] 2024 142 178789
14 L Mg 26 " 1 o 2073 1202 | 175463
15 | = 31 0 0 2031 1137 1.78628
18 28 0 i 2055 1232 | 1.66802

7 625 27 %4 ) 0 2038 1170 | 174188
18 g kg 30 O 0 0 7065 1973 | 162215
19 § 26 3 0 2040 1141 178741
20 3 0 0 2089 1205 | 173361
21 3% 27 G 3107 1441 146218
22 Bositia k20 o) 30 2 2100 1390 | 151079
23 o 28 & 6 50 26 0 7195 1568 | 1.43816
24 30 N 8 0 2038 1150 | 175841
25 32 29 0 2045 1221 167322
25 26 ) i 2049 1164 | 176031
27 56 . 0 0 2033 1164 | 178170
28 NSGRME T | o s 0 0| 2087 | 1147 | 177158
24 O~ 25 R 4] o 2040 1452 477083
30 25 0 0 5670 1183 | 179532
3 24 0 i 9070 12221188364
3 ) 26 . 0 0 2045 1062 | 18727
33 ﬁz;jja 57 sx:f-gs%&?a 0 0 5045 T 1083 | 168807
34 S 29 O 0 0 2036 1064 | 161353
35 28 0 0 2036 1283 1 158601
36 g 37 G 0 2056 1277 161002
ST 3| 3195 28 28 0 0 2076 1168 177740
38 | @ | e [ 28 S0 7 09 G 0 2065 11321 82420
35 | © | MeKe 27 O 0 1 2063 | 1095 | 168402
40 1 2 29 0 0 2089 | 1224 | 170670
41 26 0 G 2065 11491 179751
42 R 26 o i 2007 1008 | 162787
43 msz,,a 27 35?641 ] ) o 2067 | 1205 | 171535
44 ‘* 30 ' [ 0 2036 1135 1178855
45 28 o [ 2025 1122 | 180481
46 27 10 0 2036 11247181139
47 - 25 11 0 2023 1077 | 167837
a8 Posiive |26 Sb ok 7 0 5055 T 1204 170515
49 25 e 56 1 2060 1238 | 166397
&0 25 7 0 2090 1320 | 158333
PCE Polychromatio eryihrocyte, NCED Normochromatic etytrocyte MNPCE micronucteated polychromatic

erythracyts, MNNCE micronug

average [eonsidenny 30 g & 20%)

atedd normochromatic endthiosyte. 115 Relative standard deviation = 8D » 1007
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Table 7. Statistical analysis of the obltained results after administration of the test substance
and positive and negative controls on micronucleus number of polychromatic erythrocytes
{(MNPCESs) and on the ratio of polychromatic (PCEs) to normochromatic erythrocytes (NCEs)
from bone marrow cells in mice (mean values obtained from 5 animals of each sex/dose)

Treatments Sex gg’ég%i;; PCEs NCEs PCEs/NCEs
Negative control il 0.0 2039.4 11486 .4 1.78197
T8 (15.62) M 00 20688 1175.2 1. 76831
TS (31.25) M a2 20538 11788 1.74353
TS (62.9) M 0.6 20574 1204.2 1.71071
Positive conirol M 23 0% 20826 1359.8 1 54855
Negative control F 0.0 2044 8 1154 0 1.77195
TS (15.62) F 0.0 20464 1148.8 1.79107
TS (31.25) F 6.0 2069.8 1179.2 1.76047
TS (82.5) F 0o 20388 1141.8 1.78676
Positive control F 122 2052 4 1192 8 172844

“p < 005 and ™ p 2 .01 diference siatistically significant from negative control (dilution vehicie), by
Mann-Whitney (Kruskal & Wallis Teat)
Key: M-males, Fdemales: TS = test substance {(mg kg'* of body weighty positve control =
cyclophosphamide al 28my kg w,

Table 8. Statistical analysis of the obtained results after administration of the test substance
and positive and negative controls on micronucleus number of polychromatic erythrocytes
{MNPCESs} and on‘the ratio of polychromatic (PCEs) to normochromatic erythrocytes (NCEs)
from bone marrow cells i mice (mean values oblained from 10, males and females/dose).

MNPCEs/
Treatments 2,000 cells PCEs NCEs PLESINCEs
Negative control 0.0 20421 11502 177666
TS (1582} 0.0 20681 1162.0 1.77869
TS {31.25) 0.1 20618 1178.0 1.76200
TS (62.5) 0.3 20481 1173.0 174874
Fositive control 17.6™ 20687.5 1276.2 163850

“p=005and * p < 0.01 diferance statistically significant from  negalive control {ditution vehicle). by
Manrn-Whitney (Kruskal 8 'Wallis Test), i
Key T8+ test substance (mg ka" of body weight); positive control = cyclaphosphamide at 25 mg kg™

{bow .},

8. Conclusion

According to the obtained results and with the test conditions, the test substance
GLYPHOSATE TECHNICAL did not induce positive effects dose related or isolated group (p 30&5}.
Therefore, it could be concluded that the test substance did not show a mutagenic potential activity in
mice.



RE — 3996.402.395.07

9. References
Brazilian Federal Law, N° 6 638 of May 87, 1979.
Conover, W.J. 1980. Pratical nonparametric Statistics. New York: Willey & Sons, 2™ ed.

INMETRO ({Instituto Nacional de Metrologia, Normalizacdo e Qualidade Industrial), Critérics para o
credenciamento de laboratdrios de ensaio segundo os principios das Boas Préticas de Laboratorios
(BPL}. Norma NIT-DICLA-035-INMETRO-Dec/2007-Rev.00. INMETRO — Rio de Janeiro. 19p.

Mavournin, K.H., Blakey, DH.; Cimino, M.C; Heddle, JA 1980 The in vivo micronucleus assay in
mammalian bone marrow and peripheral blood. A report of the LS. Environmental Protection Agency
Gene -Tox Program. Mutation Res, 238:28-80.

Miller, W.U.; Streffer, C. 1884, Micronucleus Assavs. inObe, GO (gd) Advances in mulagenesis
research. New York: Springer-Verlag. 1-134.

OECD (Organisation for Economic Co-operation and Development). 1997, Guidelines for Testing of
Chemicals. Mammalian Erythrocyte Micronucleus Test N'474.

OECD (Crganisation for Economic Co-operation and Development). 1998, OECD Serigs on Principles
of Good Laboratory Practive and Compliance Monitoring. Number 1. QECD Principles on Good
Laboratory Practics {as revised in 19971 Pans. 11-30 p

Salamone, MF & Haddle J A0 1983 The bone marrow micronucleus assay. rationale for a revised
protocol. In de Serres, F.J.; Hollaender, A (eds ). Chemicals mutagens; principles and methods for
their detection. New Yorko Plenum Press, 8111-151.

Schmid, W1875 The micronucleus test, Mutation Research |, 31:8-15.
Thompson, W R Weil, C.8.19852 Biometrics, 8:51-54.
Tomlin, CoD. 8§ 2006-2007. The e-Pesticide Manual (Fourteenth Edition} Version 4.0, Software

engingered by P. J Mann - Web Design & Consultancy. BCPC (British Crop Protection Council)
{ISBN 1801386 42 8}















RF — 3996.402.395.07 LARGRATORIOS

Appendix

Appendix 01 - Example of test substance's analyzed concentration calculation

Ctg = {;{ b4 F X E Q{}j{:g@

Cf=1952673 ng uL." or 1852673 mgml. "'
F=2

Cca = 980.0 g kg or 98%

Cu= 1952,673 x 2 x 100/98
Ce=398mgmL™

Where:

Cts = analyzed concentration of the test substance (mg mL™)

Cf = concentration of the a.i. {test substance) determined by HPLC/UV (ng pl.™)

F = dilution factor (for some concentrations of the ai. it was necessary to dilule the test
solutions prior to analysis by HPLC/UY, so that the concentration following dilution was within
the range over which the systen response varied linearly with the al concentration - Table 3)
Ceca = concentration of the ai. in the test substance (%), indicated on the Analysis Certificate

The deviation of the analyzed test substance concentration from the nominal concentrabion was
calculated using the following equation:

06‘\3 = {Grg“‘{:qgm; :3( gg}g}:f{;rmm
Dev = (3.98-4.16) % 100/4 16
Dev=4.33%

Whers:

Dev = deviation of the analyzed concentration from the nominal concentration (%)
Cie =nominal concentration of the test substance {mg mbL™)











