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1. SUMMARY

Glyphosate TC was examined in the 5 Salmonella typhimurium strains TA 98, TA
100, TA 102, TA 15635 and TA 1537 in two independent experiments, each
carried out without and with metabolic activation (a microsomal -preparation
derived from Aroclor 1254-induced rat liver}. The first experiment was carried out
as a plate incorporation test and the second as a preincubation test.

Glyphosate TC was dissolved in agua ad iniectabilia.

Preliminary test
Glyphosate TC was examined in a preliminary cytotoxicity test without metabolic

activation in test strain TA 100 employing a plate incorporation test. Ten
concentrations ranging from 0.316 to 5000 ug/plate were tested. Cytotoxicity
(scarce background lawn and/or reduction of the number of revertants by more
than 50%) was noted at concentrations of 3160 and 5000 ug/plate.

Hence, 3160 ug/plate were chosen as the top concentration for the main study.

Main study
Five concentrations ranging from 31.6 to 3160 ug/plate were employed in inde-

pendent experiments each carried out without and with metabolic activation.

Cytotoxicity
Cytotoxicity (scarce background Jawn) was noted at the top concentration of
3160 ug/plate in the plate incorporation test and the preincubation test, each

carried out without and with metabolic activation in any test strain.

Mutagenicity

No mutagenic effect (no increase in revertant colony numbers as compared with
control counts) was observed for Glyphosate TC tested up to a cytotoxic
concentration of 3160 ug/plate in any of the 5 test strains in two independent
experiments without and with metabolic activation (plate incorporation and
preincubation test, respectively).
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2.3

Rules and regulations

The study was performed in compliance with:

OPPTS Guideline 870.5100 Bacterial Reverse Mutation Test, EPA 712-C-
98-247, August 1988

Council Regulation {EC) No. 440/2008 B.13/14: Mutagenicity (Salmonelia
typhimurium - reverse mutation test using bacteria); dated May 31, 2008;

OECD Guidelines for Testing of Chemicais, No. 471, 'Bacterial Reverse
Mutation Test', adopted July 21, 1997;

ICH Guideline S2A: Genotoxicity: 'Specific Aspects of Regulatory
Genotoxicity Tests for Pharmaceuticals (CPMP/ICH/141/95)";

ICH Guideline S2B: Genotoxicity: 'A Standard Battery for Genotoxicity
Testing of Pharmaceuticals (CPMP/ICH/174/95)".

In addition, the 'Good Laboratory Practice’ Regulations were considered (see the

Statement of Compliance and the enclosed GLP Certificate of the Test Facility

LPT).

Standard Operating
Procedures (SOPs) All work was carried out according to Standard

Operating Procedures which were followed for
all stages of the study; they may be inspected
in-those divisions which were engaged in the
study and in the Quality Assurance Unit (QAU).

Staff safety The standard safety precautions operating
within the department were applied to this
study.

2.4 Archives

Archives of raw data

and specimens All specimens, raw data and other documents

generated at LPT during the course of this
study, together with a second print of the final
report, are stored in the LPT archives as
required by the German 'Chemikaliengesetz’
[Chemicals Actl:

During the course of the study:
in the depot

LPT, Redderweg 8

21147 Hamburg

Germany
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3. TEST ITEM
3.1 Identification of the test item

After receipt at LPT, the test item was inspected. Batch number, amount and
characteristics {colour, consistency and form) were determined and compared with
information given by the Sponsor. An identification sheet was then filed with the

raw data.
Test item Parameter LPT Identification Sponsor ldentification
colour white white
Glyphosate TC consistency solid solid
form powder none

No further identification was performed by LPT for this study.

3.2 Description

Name
Batch No.
Sponsor’s Sample No.

Active Ingredient(s)/Content

Formulation Type
Type

Physical State at RT
Colour

Stability {expiry date)
Date of production
Receipt No.

Date of receipt/Condition at

the receipt at the Test Facility

Storage

Safety precautions

Glyphosate TC
20080801
37/064/08

Declared: 95% {(w/w)
Analysed: 87.52% (w/w)

c.f. Manufacturer’s Certificate of Analysis
attached in Appendix 1

Authenticated: 98.8% (w/w)

c.f. Certificate of Analysis issued by Ibacon
attached in Appendix 1

Technical grade active ingredient
Herbicide

Solid

White

August 1, 2010

August 1, 2008

41639

December 22, 2008

The test item was received in proper conditions.

At room temperature

Routine laboratory hygienic procedures
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Retention sample of the

test item Stored at
LPT Laboratory of Pharmacology
and Toxicology GmbH & Co. KG
Archive 11
Redderweg 8
21147 Hamburg
Germany

4. METHODS
4.1 Principle

The Salmonella typhimurium histidine (his) reversion system is a microbial assay
which measures hiss — his* reversion induced by chemicals ‘which cause base
changes or frameshift mutations in the genome of this organism.

Upon a layer of histidine-free agar {minimum agar), a second layer containing test
organisms and test item (top agar} is placed. A trace of histidine in the top agar
allows the logarithmic division of the histidine-requiring bacteria in the presence of
the test item and any of its metabolites generated by the S9 mix. This period of
several generations of auxotrophic’ celi division is essential for the fixation of pro-
mutagenic lesions in the DNA, and results in the formation of a lawn of histidine-
requiring bacteria whose further division is prevented by exhaustion of histidine.
Only that small fraction of bacteria which has reverted to histidine-independence
{either spontaneously or by the action of the test chemical) will continue to divide
to form discrete, randomly distributed visible colonies, each one of which consists
of the progeny of a single mutant bacterium. The assay determines whether the
addition of graded concentrations of the test item to a series of such plates
induces a concentration-related increase in mutant colonies compared with plates
treated only with the appropriate volume of the solvent.

Two independent experiments were carried out each without and with metabolic
activation, each experiment consisted of 3 plates/concentration and strain.

The first experiment was carried out as the standard plate incorporation method
whereas the second was carried out as the preincubation method.
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4.3 Dose levels / Solvents / Reference items

Glyphosate TC was dissolved in agua ad iniectabilia' shortly before use. The
vehicle served as the negative control.

Preliminary to the main test a cytotoxicity test was carried out as a plate
incorporation test without metabolic activation using strain TA 100 and the
procedure described in 4.6.

Toxicity is evidenced by a reduction in the number of spontaneous revertants, a
clearing or diminution of the background lawn or by the degree of survival of the
treated cultures. Insolubility could have been assessed as precipitation in the final
mixture under the actual test conditions and: evident to the unaided eye. The
recommended maximum test concentration for soluble non-cytotoxic test items is
5 mg/plate or 5 ul/plate. Test items that are cytotoxic aiready below 5 mg/plate or
5 ul/plate were tested up to a cytotoxic concentration. The precipitate should not
interfere with the scoring.

In the main study 5 different concentrations of the test item were tested, with
half-log intervals between plates {31.6, 100, 316, 1000 and 3160 ug/plate).

! Batch no. 15810631; DeltaSelect GmbH, 63303 Dreieich, Germany
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The following chemicals served as positive control items:

a) without metabolic activation

. - 3
sodium azide® in H20 TA 1535, TA 100

{10 pg/plate)
2-nitro*(f;|,g;j;g:}z‘;aitr;)DM305 TA 98
9-amino-a((:1rigg1::l;:’Z:Z)ano!, abs.® TA 1537
methyl methane sulfonate’ (MMS) TA 102

in DMSOQS (1300 ug/plate)

b} with metabolic activation

2-amino-anthracene? in DMSQ®

(2 pg/plate) TA 98, TA 102, TA 1537

cyclophosphamide? in agua ad iniectabiiia®

(1500 pg/plate) TA 100, TA 15635

The solvent aqua ad iniectabilis was used as negative reference item ({all test
strains).

4.4  Procedure for growing cultures

Test strains in nutrient broth containing 8% dimethyl sulfoxide (DMSO) were kept
as frozen permanents in liquid nitrogen. For the mutagenicity experiments, frozen
permanent copies of the test strains were thawed at room temperature and then
used for inoculating the overnight cultures.

Overnight cultures were grown in a gyrorotary incubator {10 h/37°C) in Oxoid 2°
nutrient broth. The final cell density was approximately 108 - 10° cells/mL.

2 SIGMA-ALDRICH Chemie GmbH, 82024 Taufkirchen, Germany

3 DeltaSelect GmbH, 63303 Dreieich, Germany

4 Riedel de Haén AG, 30926 Seelze, Germany

5  DMSO, spectrometric grade; E. MERCK, 64293 Darmstadt, Germany
6 Ethanol spectrometric grade; E. MERCK, 64293 Darmstadt, Germany
7 E. MERCK, 64293 Darmstadt, Germany

g Oxoid 2, UNIPATH GmbH, 46467 Wesel, Germany
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4.5 Metabolic activation system

Post-mitochondrial fraction {S9 fraction) from rats treated with Aroclor 1254 was
prepared according to MARON and AMES (1983). S9 was collected from 20 - 30
rats.

The pooled fraction was tested for:

- protein content, according to LOWRY et al. (1951)
- P-450 content, according to MAZEL (1971)

The protein content of the S9 fraction was 31.55 mg/mL S9, cytochrome P-450:
0.41 nmol/mg protein.

The S9 fraction was stored in liquid nitrogen. The $S9 mix was freshly prepared on
the day of the test according to MARON and AMES {1983): containing 5% S9 and
the following components (per 100 mL):

- 5.0 mL rat liver S9 (Aroclor 1254-induced)

- 2.0mL 0.4 M MgClz + 1.65 M KCi-salt solution (sterile stock solution)
- 141.0 mg glucose-6-phosphate

- 306.5 mg NADP

- 50.0 mL 0.2 M phosphate buffer, pH 7.4 (sterile stock solution)

- sterile aqua ad iniectabilia ad 100 mL

Afterwards, the S2 mix was filter-sterilised by using a 0.45 um filter and then kept
on ice.
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4.6 Main test procedure

First independent experiment - Plate Incorporation Method

Sterile top agar containing 0.6% agar and 0.5% NaCl was molten on the day of
the test. 10 mL of a sterile solution of 0.5 mM L-histidine HCI/0.5 mM biotin were
added to 100 mL of molten agar. 2 ml of this top agar were distributed into
culture tubes held at 45°C in a heating block. 0.1 mL cof Salmonella cell
suspension (containing approximately 10® viable cells in_the late exponential or
early stationary phase), 0.1 mL of test item solution (or 0.1 mL solvent or 0.1 mL
positive control) and 0.5 mbL of S9 mix were added to these culture tubes. In the
assay without metabolic activation, the S9 mix was substituted with 0.5 mL
phosphate buffer mentioned above.

The test components were mixed by vortexing the soft agar for 3 sec at low
speed and then poured onto a coded 27.5 mL minimal glucose agar plate (Vogel-
Bonner medium E). To achieve a uniform distribution of the top agar on the surface
of the plate, the uncovered plate was quickly tiited and rotated and then placed on
a level surface with the cover on and finally allowed to harden.

Immediately, the plates were inverted and placed in a dark 37°C incubator for 48
to 72 hours. The revertant colonies on the test plates and on the control plates
were counted with a colony counter?, and the presence of the background lawn
on all plates was confirmed. A lawn that was thin compared with the lawn on the
negative control plate was evidence of bacterial toxicity.

Routine examination of the background lawn of bacterial growth resulting from the
trace of histidine added to the top agar can be an aid in determining the presence
of toxic effects. If massive cell death has occurred, the background lawn on the
test plates will be sparse compared with control plates.

In this case more histidine is available to the individual surviving bacteria and they
undergo more cell divisions, consequently appearing as small colonies which can
be mistaken for revertants if the absence of a normal background lawn is not
noted.

s Biocount 2000, Biosys
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Second independent experiment - Preincubation Method

The test item/test solution was preincubated with the test strain (containing
approximately 108 viable cells in the late exponential or early stationary phase) and
sterile buffer or the metabolic activation system (0.5 mL) for 20 minutes at 37°C
prior to mixing with the overlay agar and pouring onto the surface of a minimal
agar plate. 0.1 mL of the test item solution, 0.1 mL of bacteria, and 0.5 mL of S9
mix or sterile buffer, were mixed with 2 mL of overlay agar. Tubes were aerated
during preincubation by using a shaker. The remaining steps were the same as
described for the plate incorporation method.

4.7  Quality criteria

The genotypes of the test strains are regularly confirmed in the following way:

a) Histidine and biotin requirement (this) (bio’)):
Each of the five strains is streaked onto two Vogel-Bonner medium E plates
in the following way:
1} with 0.1 mM L-histidine and 0.5 mM biotin (100 uL/each)
2} with 0.5 mM biotin {100 uL/each)

After incubation at 37°C for 24 hours, none of the strains should grow on
plate 2; all strains should show excessive growth on plate 1.

b) (rfa’) deep rough character:

10 pl of 0.1% crystal violet applied with a paper disc should give zones of
inhibition in all test strains after incubation at 37°C for 24 hours.

c) UV-sensitivity (uvr B'):

Plates are covered partly with black paper and placed under germicidal UV-
irradiation. After incubation at 37°C for 24 hours, all strains except TA 102
should grow only under the covered portion of each plate. TA 102 should
atso grow under the uncovered area.

d) Ampicillin-resistance (pKM 101):

0.8 mg ampicillin/plate is placed onto plates seeded with bacteria: Absence
of zones of inhibition around the discs indicate resistance to ampicillin
(TA 98, TA 100 and TA 102), whereas strains TA 1535 and TA 1537
show zones of inhibition.
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4.8

Ampicillin- and tetracycline-resistance

The pAQ1 strain (TA 102) is tested for both ampicillin and tetracycline
resistance on ampicillin/tetracycline plates.

Evaluation

The statistical evaluation of the results of the AMES test is still under discussion.
In our laboratory, a test item is considered to show a positive response if

the number of revertants is significantly increased (p < 0.05, U-test
according to MANN and WHITNEY, see section 8, reference 3) compared
with the solvent control to at least 2-fold of the solvent control for TA 98,
TA 100 and TA 102 and 3-fold of the solvent control for TA 1535 and TA
1537 in both independent experiments;

in addition, a significant (p £ 0.05} concentration {log value)-related effect
(Spearman’s rank correlation coefficient, see section 6, reference 3) is
observed;

positive results have to be reproducible and the histidine independence of
the revertants has to be confirmed by streaking random samples on
histidine-free agar plates.

The range of spontaneous reversion frequencies in our laboratory are generally

TA 98: 20- 60
TA 100; 100 - 200
TA 102: 240 - 320
TA 1535: 10- 35
TA 15637: 3-.20

The numbers may be slightly different on plates with S9 and may vary slightly

from experiment to experiment.

Cytotoxicity is defined as a reduction in the number of colonies by more than 50%

compared with the solvent control and/or a scarce background lawn.
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5. RESULTS

Preliminary test
Glyphosate TC was examined in a preliminary cytotoxicity test without metabolic

activation in test strain TA 100 employing a plate incorporation test. Ten
concentrations ranging from 0.316 to 5000 ug/plate were tested. Cytotoxicity
(scarce background lawn and/or reduction of the number of revertants by more
than 50%) was noted at concentrations of 3160 and 5000 ug/plate.

Hence, 3160 ug/plate were chosen as the top concentration for the main study.

Main study
Five concentrations ranging from 31.6 to 3160 ug/plate were employed in inde-

pendent experiments each carried out without and with metabolic activation.

Cytotoxicity

Cytotoxicity (scarce background lawn) was noted at the top concentration of
3160 ug/plate in the plate incorporation test and the preincubation test, each
carried out without and with metabolic activation in any test strain.

Mutagenicity

No mutagenic effect (no increase in revertant colony numbers as compared with
control counts) was observed for Glyphosate TC tested up to a cytotoxic
concentration of ‘3160 ug/plate in any of the 5 test strains in two independent
experiments ~without and  with metabolic activation (plate incorporation and
preincubation test, respectively).

A summary of the results is given in table 2 and individual values are listed in
table 3.
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Mutagenicity study of
Glyphosate TC

in the Salmonella tvphimuyrium reverse mutation assay (in vitro)
TABLE 1 Preliminary cytotoxicity test

Plate incorporation tes

Test item Background lawn Revertants per plate
(ug/plate) (TA 100)
(cytotoxicity)

Glyphosate TC

plate 1 / plate 2

5000 scarce background lawn 60 / 51
3160 scarce background Tawn 95/ 106
1000 normal 106 / 144
316 normal 1771 133
100 normal 168/ 119
31.6 normal 162 / 155
10.0 normal 106/ 138
3.16 normal 149/ 104
1.0 normal 125/ 122
0.316 normal 114/ 146

Solvent control

100 pl/plate normal 156 / 123

The preliminary test was carried out without metabolic activation
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Mutagenicity study of
Glyphosate TC
in the Salmonella typhimurium reverse mutation assay (in_vitro)

TABLE 2 Summarized data

Plate incorporation test
without metabolic activation

Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537

mean values + SD
Glyphosate TC

3160 mean 36.3# 109.0 # 259.0 # 28.7 # 4.3#
SD 2.1 3.6 3.6 2.5 0.6
1000 mean 30.0 124.0 266.0 30.3 4.7
SD 1.7 13.1 7.0 0.6 1.5
316 mean 30.7 143.0 259.0 28.7 4.7
SD 1.5 4.6 3.6 3.2 0.6
100 mean 33.3 143.0 274.0 25.3 6.7
SD 0.6 12.5 4.0 4.5 1.2
31.6 mean 39.7 126.0 268.3 25.7 6.7
SD 7.6 7.0 2.5 2.5 1.2
Negative reference item
100 pL/plate
mean 42.7 138.7 269.7 30.7 6.7
sD 11.4 11.7 4.7 4.9 0.6
Positive 2-Nitro- Sodium Methyl - Sodium 9-Amino-
reference item fluorene azide methane azide acridine
sulfonate
Concentration
ug/plate 10 10 1300 10 100
mean 393.7 720.3 1045.0 366.7 364.0
SD 28.6 31.2 19.2 8.1 21.0

# scarce background Tawn
SD  standard deviation
mean (n = 3)



Report No. 23916 23 LPT Hamburg

Mutagenicity study of
Glyphosate TC
in the Salmonella typhimurium reverse mutation assay (in_vitro)

TABLE 2 Summarized data

Plate incorporation test
w i t h metabolic activation

Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537

mean values + SD

Glyphosate TC

3160 mean 26.3# 107.3 # 256.0 # 28.7# 4.0#
Sb 4.0 2.1 4.4 3.2 1.0
1000 mean 32.3 128.7 272.0 32.7 5.7
Sb 11.0 9.5 5.3 3.2 1.5
316 mean 42.0 132.7 274.7 28.3 6.0
Sb 7.0 2.1 5.5 3.8 1.0
100 mean 32.0 134.3 269.7 29.0 7.3
Sb 1.0 7.2 4.5 2.6 0.6
31.6 mean 41.7 150.7 279.3 28.7 5.0
Sb 8.3 32.7 5.7 1.5 1.0

Negative reference item
100 pt/plate

mean 42.0 158.3 274.0 30.0 6.3
SD 2.0 16.0 5.6 3.0 0.6
Positive 2-Aminoc-  Cyclophos- 2-Amino-  Cyclophos- 2-Amino-
reference item anthracene phamide anthracene phamide anthracene
Concentration
ug/plate 2 1500 2 1500 2
mean 387.0 730.7 1159.3 375.0 375.3
SD 10.5 9.3 31.4 12.5 24.6

#  scarce background Tawn
SD  standard deviation
mean (n = 3)
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Mutagenicity study of
Glyphosate TC
in the Salmonella typhimurium reverse mutation assay (in vitro)

TABLE 2 Summarized data

Preincubation test
without metabolic activation
Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537

mean values + SD

Glyphosate TC

3160 mean 36.3# 140.0# 264.3 # 19.0# 5.0#
SD 0.6 8.7 5.7 5.6 1.0
1000 mean 43.0 146.0 260.3 24.0 6.0
SD 6.1 10.6 3.2 5.6 1.0
316 mean 39.0 161.3 278.3 17.0 6.3
SD 7.0 10.1 5.0 3.6 1.5
100 mean 44.3 145.3 275.0 16.3 6.3
SD 5.7 24.6 9.0 2.3 1.2
31.6 mean 43.3 150.0 2771.7 22.0 5.7
SD 6.7 6.6 7.0 3.6 2.5
Negative reference item
100 pl/plate
mean 40.3 150.0 267.0 18.7 4.3
SD 6.8 6.2 12.5 6.1 0.6
Positive 2-Nitro- Sodium Methyl- Sodium 9-Amino-
reference item fluorene azide methane azide acridine
sulfonate
Concentration
ug/plate 10 10 1300 10 100
mean 468.7 691.7 1178.3 366.7 463.7
SD 12.6 26.6 15.3 24.9 18.0

# scarce background lawn
SD  standard deviation
mean (n = 3)
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Mutagenicity study of
Glyphosate TC
in the Salmonella typhimurium reverse mutation assay (in_vitro)

TABLE 2 Summarized data

Preincubation test
w it h metabolic activation
Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537

mean values + SD
Glyphosate TC

3160 mean 44.7# 161.0# 262.0# 18.0# 5.7#
SD 0.6 5.3 3.6 2.6 0.6
1000 mean 41.3 157.0 264.7 21.3 7.0
SD 0.6 20.1 8.6 8.1 1.0
316 mean 51.0 139.7 271.0 21.0 6.7
SD 11.5 4.0 6.1 6.1 1.2
100 mean 50.7 164.0 268.7 19.7 6.3
SD 1.5 1.0 2.5 5.5 0.6
31.6 mean 47.7 166.0 281.3 20.0 6.7
SD 3.1 13.7 8.5 2.0 2.3
Negative reference item
100 pl/plate
mean 52.0 152.3 274.3 19.7 6.7
SD 12.2 9.7 16.9 3.5 0.6
Positive 2-Amino-  Cyclophos- 2-Amino-  Cyclophos- 2-Amino-
reference item anthracene phamide anthracene phamide anthracene
Concentration
ug/plate 2 1500 2 1500 2
mean 482.3 700.7 1160.0 384.0 438.7
Sb 5.0 11.7 29.5 12.1 15.7

# scarce background lawn
SD  standard deviation
mean (n = 3)
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Mutagenicity study of
Glyphosate TC
in the Salmonella typhimurium reverse mutation assay (in vitro)

TABLE 3 Individual data

Plate incorporation test
without metabolic activation

Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537

indjvidual counts
Glyphosate TC

3160 38 # 110 # 256 # 314 5 #
34 # 105 # 258 # 29 # 4 #
37 # 112 # 263 # 26 # 4 #
1000 32 133 269 31 5
29 130 271 30 3
29 109 258 30 6
316 31 144 255 25 4
29 147 260 31 5
32 138 262 30 5
100 34 133 274 21 6
33 139 270 30 6
33 157 278 25 8
1.6 45 133 266 26 8
31 126 268 23 6
43 119 271 28 6
Negative reference item
100 pl/plate 30 126 268 33 7
46 141 266 34 7
52 149 275 25 6
Positive 2-Nitro- Sodium Methyl- Sodium 9-Amino-
reference item fluorene azide methane azide acridine
sulfonate
Concentration
ug/plate 10 10 1300 10 100
425 685 1058 368 387
387 744 1023 374 346
369 732 1054 358 359

#  scarce background Tawn
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LPT Hamburg

Mutagenicity study of

Glyphosate TC

in the Salmonella typhimurium reverse mutation assay (in vitro)

TABLE 3 Individual data
P incorporation
w i t h metabolic activation
Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537
individual counts
Glyphosate TC
3160 30# 105 # 254 # 3L # 4 4
27 # 109 # 253 # 30 # 3#
22 # 108 # 261 # 25 # 5 #
1000 25 129 266 29 7
45 138 274 35 6
27 119 276 34 4
316 50 135 269 30 7
37 131 280 24 5
39 132 275 31 6
100 31 126 274 26 8
32 138 265 31 7
33 139 270 30 7
31.6 35 113 284 27 4
51 172 281 30 6
39 167 273 29 5
Negative reference item
100 pi/plate 44 159 268 27 7
42 142 275 33 6
40 174 279 30 6
Positive 2-Amino- Cyclo- 2-Amino- Cyclo- 2-Amino-
reference item anthracene phosphamide anthracene phosphamide anthracene
Concentration
ug/plate 2 1500 2 1500 2
388 723 1147 388 388
376 741 1195 374 391
397 728 1136 363 347

# scarce background Tawn
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Mutagenicity study of

Glyphosate TC

in the Salmonella typhimurium reverse mutation assay (in vitro)

TABLE 3 Individual data
Preincubation test
without metabolic activation
Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537
individual counts
Glyphosate TC
3160 6# 146 # 258 # 24 # 5#
36 # 144 # 266 # 13 # 4 4
37 # 130 # 269 # 20 # 6 #
1000 46 134 258 19 7
47 154 259 23 6
36 150 264 30 5
316 31 172 273 16 6
42 152 283 14 8
44 160 279 21 5
100 38 161 284 15 7
49 158 275 15 5
46 117 266 19 7
31.6 51 157 277 26 6
40 144 271 21 3
39 149 285 19 8
Negative reference item
100 pL/plate 38 157 281 24 4
35 145 257 20 4
48 148 263 12 5
Positive 2-Nitro- Sodium Methyl- Sodium 9-Amino-
reference item fluorene azide methane azide acridine
sulfonate
Concentration
ug/plate 10 10 1300 10 100
482 685 1175 357 482
467 721 1195 395 463
457 669 1165 348 446

#  scarce background lawn
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Mutagenicity study of
Glyphosate TC
in the Salmonella typhimurium reverse mutation assay (in_vitro)

TABLE 3 Individual data

Preincubation test
w i t h metabolic activation
Test item Number of reverted colonies
(ug/plate)
TA 98 TA 100 TA 102 TA 1535 TA 1537

individual counts

Glyphosate TC

3160 AL # 163 # 258 # 21 # 6 #
45 # 165 # 263 % 17 # 5 #
45 # 155 # 265 # 16 # 6 #
1000 41 176 274 25 7
41 159 263 12 8
42 136 257 27 6
316 38 144 275 25 8
60 136 274 24 6
55 139 264 14 6
100 49 165 269 14 7
51 163 271 25 6
52 164 266 20 6
31.6 51 154 275 18 8
47 163 278 22 4
45 181 291 20 8
Negative reference item
100 uL/plate 38 144 255 23 7
60 163 286 16 6
58 150 282 20 7
Positive 2-Amino- Cyclo- 2-Amino- Cyclo- 2-Amino-
reference item anthracene phosphamide anthracene phosphamide anthracene
Concentration
ug/plate 2 1500 2 1500 2
477 688 1154 386 422
483 711 1192 371 445
487 703 1134 395 452

#  scarce background lawn
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APPENDIX 1

Certificates of Analysis
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APPENDIX 2

GLP Certificate of the Test Facility LPT








