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> SPL PROJECT NUMBER: 434/015
SUMMARY
STUDY SPONSOR :  MASTRA INDUSTRIES SDN. BHD.
CO-SPONSOR :  MARUZEN KAKO CO., LTD.
STUDY TYPE :  CHROMOSOME ABERRATION TEST IN

CHL CELLS IN VITRO

TEST MATERIAL : TECHNICAL GLYPHOSATE

1. Chinese hamster lung (CHL) cells were treated with the test material at six dose levels,
in duplicate, together with negative and positive controls, three dose levels were
selected for metaphase analysis. Four treatment regimens were used: 6 hours
exposure both with and without the addition of an induced rat liver homogenate
metabolising system at 50% in standard co-factors; 24 hours continuous exposure and
48-hours continuous exposure without metabolic activation.

The dose range was selected on the basis of the results of a preliminary toxicity test
and a determination of the pH of culture media after the addition of the test material
and was 39 to 1250 wg/ml for the 6-hour treatment both with and without S9 and for
the 24 and 48-hour continuous treatments. Technical Glyphosate was observed to
reduce the pH to an unacceptable level at 2500 and 5000 wg/ml.

2. The vehicle (solvent) controls gave frequencies of cells with aberrations within the

range expected for the CHL cell line.

3. All the positive control treatments except cyclophosphamide without $9 gave highly

significant increases in the frequency of cells with aberrations indicating the
satisfactory performance of the test and of the activity of the metabolising system.

4. The test material, Technical Glyphosate, did not induce any significant increases in

the frequency of cells with aberrations in any of the treatment cases. The test material
was shown to be toxic to CHL cells in vitro in the continuous treatment cases, but
only when the pH was reduced to an unacceptable level. Technical Glyphosate was

shown to be non-clastogenic to CHL cells in vitro.
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TECHNICAL GLYPHOSATE:
CHROMOSOME ABERRATION TEST IN CHL CELLS
IN VITRO

INTRODUCTION

This study was conducted according to Safepharm Standard Method Number JMOL
03A and was designed to assess the potential chromosomal mutagenicity of a test
material, on the metaphase chromosomes of the Chinese hamster lung (CHL) cell line.

Numerical and structural chromosome aberrations are implicated in the pathology of

neoplasia (Radman et al, 1982; Caims, 1981) and also occur in a high proportion of

spontaneous abortions'and abnormal live births (Chandley, 1981). Furthermore,hmost

carcinogens are capable of inducing such changes in chromosome fidelity (Ishidate

and Odashima, 1977; ishidate and Sofuni, 1985). Metaphase analysis in vitro involves

the evaluation of chromosomes of exposed cells for structural damage. Many of these -
changes are accompanied by more subtle changes (translocations, inversions, small

deletions) which are not cell lethal, and therefore represent a hazard. The ability to

induce chromosome aberrations also correlates with the induction of gene mutations

(Holistein et al, 1979).

This study was performed between 30 August 1995 and 4 January 1996.

TEST MATERIAL

Sponsor’s identification : Technical Glyphosate
Chemical name : N-(phosphonomethyl) glycine
Lot number: : H95D 161A

Purity : 95.3% wiw

Date received : 4 August 1995

Description : white powder

Storage conditions : room temperature

Data relating to the identity, purity and stability of the test material are the
responsibility of the sponsor.
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METHODS

3.1

3.2

3.3

Cell Line A

The Chinese hamster lung (CHL) cell line, isolated by Koyama et al (1970) and
cloned by Ishidate and Sofuni (1985), was used. The CHL cell fine has an
average generation time of approximately 11 hours when grown in the

following conditions:

Cell Culture

Cells were grown in Eagle’s Minimal Essential medium with Earle’s Salts
(MEM), supplemented with 10% foetal bovine serum and antibiotics, at 37°C
with 5% CO, in air.

Preparation of Test and Control Materials

The test material was accurately weighed and prepared in Minimal Essential
Media (MEM) and appropriate dilutions made. Analysis for concentration,
homogeneity and stability of the test material preparations was not a
requirement of the test guidelines and therefore was not performed.

An allowance for test material purity was not made when dosing solutions
were prepared. When the test material was dosed into media the osmolality
was within the 50 mOSM limiting range. However the test material was acidic
when dosed into media at 2500 and 5000 wg/ml when compared with the
vehicle controls. The pH shift was approximately 1 pH unit or greater (Table
2) and this was considered to be unacceptable because such changes in pH
have been shown to induce artefactual responses.

Vehicle and positive controls were used in parellel with the test material.

“Solvent treatment groups were used as the vehicle controls and the positive

control materials were as follows:

Mitomycin C (MMC, Sigma Batch No. 104H2504) 0.05 pg/ml for cultures
treated for 24 or 48 hours in the absence of metabolising enzymes.

Cyclophosphamide (CP, Sigma Batch No. 44H0486) 10 pg/ml for cultures
treated for 6 hours both with and without 59-mix.
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Preliminary Toxicity Test

A preliminary toxicity test was performed on cell cultures using 24 and 48-hour
continuous exposure times without metabolic activation and a 6-hour exposure
period both with and without metabolic activation, followed by an 18-hour
recovery period in treatment-free media. The dose range used was 19.5 to
5000 ug/ml. Growth inhibition was estimated by counting the number of cells
at the end of the culture period on an electronic cell counter (Coulter) and
expressing the cell count as a percentage of the concurrent vehicle control
value. Slides were also prepared from the cells in order to check for the
presence of cells in metaphase.

Microsomal Enzyme Fraction 4

Lot No. Aro. S$9/11/OCT/95 SPL was prepared in-house at Safepharm
Laboratories on 11/OCT/95. It was prepared from the livers of male Sprague-
Dawley rats weighing ~ 200g. These had received a single ip. injection of
Aroclor 1254 at 500 mg/kg, up to 5 days before S9 preparation. The S9 was
stored at -196°C in a liquid nitrogen freezer.

Culture Conditions

Cultures were established approximately 48 hours prior to treatment,
0.15 x 10° cells were seeded per flask for the 6-hour and 24-hour cultures and
0.075 x 10° cells were seeded per flask for the 48-hour cultures. The cells
were exposed to doses of the test material, vehicle and positive controls, both
with and without metabolic activation. All treatments were performed in
duplicate (A + B). Cultures were maintained at 37°C in a humidified
atmosphere of 5% CO, in air. The treatment regimes were as follows:

3.6.1 Without Metabolic Activation

); 24 hours continuous exposure to the test material prior to cell
harvest. The dose levels selected for assessment were 312.5, 625
and 1250 ug/ml. '

i) 48 hours continuous exposure to the test material prior to cell
harvest. The dose levels selected for assessment were 312.5, 625
and 1250 pg/ml.
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3.6.2 With Metabolic Activation

3.7

3.8

i) 6 hours exposure to the test material and $9-mix (0.5 m! per 4.5 ml
~ culture medium of 10% S9 in standard co-factors). A phosphate
buffered saline wash and then a further 18 hours in treatment-free
media prior to cell harvest. The dose levels selected for assessment

were 312.5, 625 and 1250 ug/ml.

ii) 6 hours exposure to the test material without S9-mix. A phosphate
buffered saline wash and then a further 18 hours in treatment-free
media prior to cell harvest. This group acts as a ‘control’ for group
i). The dose levels selected for assessment were 312.5, 625 and
1250 ug/ml.

Cell Harvest

Mitosis was arrested by addition of demecolcine (Colcemid 0.1 pg/ml) two
hours before the required harvest time. After incubation with demecolcine, the
cells were trypsinised to detach them from the tissue culture flask and
suspended in 5 ml of culture medium. A sample of the cell suspension from
each harvest time was counted to estimate growth inhibition at each
concentration. The cells were centrifuged, the culture medium drawn off and
discarded, and the cells resuspended in 0.075M hypotonic KCI. After fifteen
minutes (including five minutes centrifugation), all but approximately 0.5 ml
of hypotonic solution was drawn off and discarded. The cells were
resuspended and then fixed by dropping the cell suspension into fresh
methanol/glacial acetic acid (3:1 vAv). The fixati-'e was changed several times

and the cells stored at 4" C for sufficient time to ensure complete fixation.

Préparation of Metaphase Spreads, Staining and Coding

The cells were resuspended in fresh fixative before centrifugation and
suspension in a small amount of fixative. Several drops of this suspension
were dropped onto clean, wet microscope slides and left to air dry. Each slide
was permanently labelled with the appropriate identification data. When the
slides were dry they were stained in 2% Gurrs Giemsa R66 for 5 minutes,
rinsed, dried and coverslipped using mounting medium. After checking that
the slide preparations were of good quality, the slides were coded using a
computerised random number generator.
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3.9  Scoring of Chromosome Damage A
Where possible the first 100 consecutive well-spread metaphases from each
culture were counted, and if the cell had 23 to 27 chromosomes, any gaps,
breaks or rearrangements were noted according to the simplified system of

Savage (1976) recommended in the 1983 UKEMS guidelines for mutagenicity
testing (Appendix Ill).

Aberrations recorded by the slide scorer were checked by a senior
cytogeneticist. Cells with 28 to 31 chromosomes were scored as aneuploid
cells. Cells with greater than 31 chromosomes were classified as polyploid
cells and the % incidence of polyploid cells reported. The percentage of cells
showing structural chromosome aberrations (gaps, breaks and exchanges) were
calculated and reported as both indicating and excluding those with gaps.

ARCHIVES

Unless instructed otherwise by the sponsor, all original data and a copy of the final
report will be retained in the archives of Safepharm Laboratories Limited for a period
of 10 years. After this period the sponsor’s instructions will be sought.
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5. RESULTS

5.1

5.2

Preliminary Toxicity Test

The results of the cell counts of the preliminary toxicity test are presented in
Table 1. It can be seen that in all cases except 6 hours with S9, that the test
material induced some evidence of cell toxicity. Microscopic assessment of the
slides prepared from the treatment cultures showed metaphases present up to
5000 wpg/ml in the 6-hour with and without S9-mix treatment cases. The
maximum dose with metaphases present was 2500 pg/m! in the 24 and
48-hour continuous exposure treatment case. However, when a pH check was

-performed on culture media dosed with Technical Glyphosate it was observed

that the pH was reduced in a dose-related way. At the maximum two dose
levels the pH was reduced by >1 unit and this was considered to be
unacceptable because alterations in pH have been shown to cause artefactual
responses. Therefore the maximum dose level selected for the main study was
1250 pg/ml,

Chromosome Aberration Test
The results of the cell counts from the cultures after their respective treatments

- are presented in Table 3. The test material was acidic at 2500 and 5000 ug/ml

therefore the toxicity observed in the preliminary toxicity test was not relevant,
and 1250 ug/ml was selected as the maximum dose for all treatment groups.

The vehicle control cultures gave values of chromosome aberrations within the
expected range (Appendix IlI).

All the positive control cultures except cyclophosphamide without S9 gave
highly significant increases in the frequency of cells with aberrations
(Appe~dix 1) indicating that metabolic activation system was satisfactory and
thas = = test method itself was operating as expected.

The test material did not induce a statistically significant increase in the
frequency of cells with aberrations at any dose level in any treatment group
(Appendix I).

The test material did not induce a significant increase in the numbers of
polyploid cells at any dose level in any of the four treatment cases
(Appendix |).
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CONCLUSION

The test material, Technical Glyphosate, did not induce any statistically significant,
dose-related increases in the frequency of cells with chromosome aberrations eithe.r
in the presence or absence of a liver enzyme metabolising system or after various

exposure times. Technical Glyphosate is therefore considered to be non-clastogenic
to CHL cells in vitro.
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TECHNICAL GLYPHOSATE : CHROMOSOME ABERRATION TEST IN CHL CELLS IN VITRO
: TABLE 1
RESULTS OF PRELIMINARY TOXICITY TEST - CELL COUNTS

24 AND 48-HOUR TREATMENTS

24-HOUR TREATMENT 48-HOUR TREATMENT
CONCENTRATION | NUMBER OF CELLS | % OF CONTROL | NUMBER OF CELLS | % OF CONTROL
(wg/mh x 10%/ml x 10%/ml
o 2.01 100 2.41 100
19.5 2.41 120 2.06 85
39.1 2.48 123 237 98
78.13 2.34 116 241 100
156.25 2.36 117 2.42 ' 100
3125 2.53 126 2.42 100
625 2.23 111 2.17 90
1250 2.03 101 2.08 86
2500 1.51 75 1.24 51
5000 - 3.1 155NM 0.41 17NM

6-HOUR TREATMENT

6-HOUR WITHOUT 59 6-HOUR WITH $9
CONCENTRATION [ NUMBER OF CELLS | % OF CONTROL | NUMBER OF CELLS | % OF CONTROL
(ug/mi) | x 10%/ml x 10%/ml
0 2.53 100 2.00 100
19.5 2.17 86 1.88 94
39.1 1.98 78 2.07 104
78.13 2.18 86 1.96 98
156.25 : 2.34 93 2.25 113
312.5 2.27 90 2.25 13
625 1.44 57 2.26 13
1250 1.85 73 2.33 ‘ 17
2500 2.42 9 2.40 120
5000 : 1.24 49 1.94 97

NM = no scorable metaphases
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TECHNICAL GLYPHOSATE : CHROMOSOME ABERRATION TEST IN CHL CELLS IN VITRO
TABLE 2

L

P

pH CHECK ON DOSING SOLUTIONS DOSED INTO MEDIA

CONCENTRATION REQUIRED oH VALUES

IN FLASK {ug/ml) 20h -59 20h +59

0 7.10 7.00

39 7.16 7.06

78.1 7.13 7.07

156.25 7.12 7.05

3125 7.09 7.01

625 6.96 6.84

1250 6.51 6.54

2500 5.67 6.08

5000 4.64 5.52
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TECHNICAL GLYPHOSATE : CHROMOSOME ABERRATION TEST IN CHL CELLS IN VITRO
TABLE 3
RESULTS OF CHROMOSOME ABERRATION TEST - CELL COUNTS

24-HOUR TREATMENT
CULTURE A CULTURE B
CONCENTRATION | MEAN %
pg/ml NUMBER OF | % OF CONTROL| NUMBER OF | % OF CONTROL
CELLS x 10%/m} CELLS x 10%ml
0 2.31 100 2.10 100 ] 100
39 2.26 98 2.33 111 105
781 2.49 108 2555 121 115
156.25 2.44 105 257 122 114
312.5 1.88 81 2.24 106 94
625 2.48 107 2.59 123 15
1250 2.18 94 2.55 121 108
MMC 0.05 pg/ml 2.01 | 87 2.26 107 97
48-HOUR TREATMENT
CULTURE A | CULTURE B
CONCENTRATION. MEAN %
yg/mi | NUMBER OF | % OF CONTROL| NUMBER OF | % OF CONTROL
CELLS x 10%/ml CELLS x 10%/m!
0 2.56 100 1.84 100 100
39 2.61 102 2.31 126 114
78.1 2.44 95 2.24 122 109
156.25 2.49 97 2.57 140 119
3125 2.56 100 2.19 119 110
625 273 107 1.95 106 107
1250 2.69 105 1.73 94 100
MMC 0.05 pg/ml 2.21 86 1.48 81 84
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TECHNICAL GLYPHOSATE : CHROMOSOME ABERRATION TEST IN CHL CELLS IN VITRO

TABLE 3

(continued)

RESULTS OF CHROMOSOME ABERRATION TEST-- CELL COUNTS

6-HOUR TREATMENT WITHOUT $9

CULTURE A CULTURE B
CONCENTRATION ‘ MEAN %
pg/ml NUMBER OF | % OF CONTROL | NUMBER OF | % OF CONTROL
CELLS x 10%/m} CELLS x 10Ym]
0 2.40 100 2.03 100 100
39 2.23 93 2.27 112 103
78.1 2.44 102 2.46 121 112
156.25 2.27 95 2,28 112 104
3125 2.42 101 214 105 103
625 2.26 94 2.18 108 101
1250 2.56 107 2.46 121 114
CP 10 pg/ml 2.42 101 2.51 124 113
6-HOUR TREATMENT WITH $9
CULTURE A CULTURE B
CONCENTRATION MEAN %
g/ NUMBER OF | % OF CONTROL | NUMBER OF | % OF CONTROL
CELLS x 10%/ml CELLS x 10%/m!
0 2.56 100 2.22 100 100
39 2.30 90 2.54 114 102
78.1 2.51 98 2.04 92 95
156.25 2.24 88 2.36 106 97
312.5 2.27 88 2.35 106 97
625 2.38 93 2.15 97 95
1250 2.49 97 2.41 108 103
CP 10 pg/mi 1.62 63 1.54 69 66
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APPENDICES
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TECHNICAL GLYPHOSATE : METAPHASE ANALYSIS IN CHL CELLS IN VITRO
APPENDIX |

REPORT OF RESULTS OF CHROMOSOMAL ABERRATION TEST
IN CULTURED MAMMALIAN CELLS
(MITI/MHW FORMAT)

[1] GENERAL ITEMS

Name of the new
chemical substance N-(phosphonomethy}) glycine
(IUPAC nomenclature)
Other name TECHNICAL GLYPHOSATE Molecular weight 169
Appearance at White powder
Structural formula or O ordinary temperature
rational formula (or HO\ N Stability Stable for >2 years
outline of 2 P-CHyNH.CH,COOH under normal storage
manufacturing method, | HO conditions
in case both are
Melting point 230°C
unknown)
Boiling point
Vapour pressure 1.94 x 10 mmHg’7
at45°'C
Partition coefficient
Purity of the new
b Solubility
chemical substance
| tested Physicochemical | Media Insoluble at 50 mg/ml
] properties of DMSO | Insoluble at 500 mg/m!
| Name and the new chemical | Degree of
concentration of substance .. solubility | Acetone |[Insoluble at 500 mg/ml
impurities . Others
{(Ethanol)

[REMARKS] Because physicochemical properties are reference materials, fill in spaces to extent possible

"STABILITY" - Fill in the stability for water, other solvents, heat, iight, etc.
"VAPOUR PRESSURE" - Fill in the vapour pressure of the test substance at 25°C
"PARTITION COEFFICIENT" - Fill in the value, the temperature used and the name of

-solvent used for the measurement.
"SOLUBILITY" - Fill in such information as water soluble, soluble in oil.
"DEGREE OF SOLUBILITY" - Fill in the solubility at 25°C for each solvent.
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TECHNICAL GLYPHOSATE : METAPHASE ANALYSIS IN CHL CELLS IN VITRO

APPENDIX

(4) Composition of S9 Mix

I (continued)

Constituents Amount in 1 ml §9 Mix Constituents Amount in 1 ml S9 Mix
59 05 ml NADPH < mol
MgCl, 8 u mol NADP 5.0 g mol
KCl 33 u mol NADH - mol
Clucose-6-phosphate 5.0 ¥ mol Buffer (Na phaosphate) 30 u mol

Others - i mol

(5) Treatment Condition of S9 Mix (Encircle the applicable number, and fill in the
relevant entries)
@ PLATE METHOD 2. SUSPENSION METHOD

Amount of §9 5% %

(fina! concentration)

Amount of $9 Protein 1.24 mg/m! - mg/ml

(final concentration)

Culture Time 6 hr - hr

Culture Time After Treatment of the 18 hr -hr

Test Substance

Remark

[4]  CELL GROWTH INHIBITION TEST

(1) Test Condition and Preparation of the Solution of the Test Substance

Period of Experiment From: 18/9/95 To: 5/10/95
WITHOUT METABOLIC WITH METABOLIC ACTIVATION
ACTIVATION
0.1 x 10%flask (48 hr) 0.2 x 10°/flask (6 hn)
No of cells seeded 0.2 x 10%flask (24 hn)
Cell
Days after initiation of 2 DAY 2 DAY
culture
Form RECTANGULA". TC FLASK RECTANGULAR TC FLASK
Size 25cm* T 25 cm*
Plate Manufacturer NUNC NUNC
Number of plates for 1 1
each concentration
Volume of medium 5 mi/plate 5 ml/plate
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TECHNICAL GLYPHOSATE : METAPHASE ANALYSIS IN CHL CELLS IN VITRO
APPENDIX | (continued)

(1)  Test Condition and Preparation of the Solution of the Test Substance

(continued)
WITHOUT METABOLIC WITH METABOLIC ACTIVATION
‘ ACTIVATION
Kind of solvent | MINIMAL ESSENTIAL MEDIA MINIMAL ESSENTIAL MEDIA
(MEM) (MEM)
. | Concentration of the 50 mg/mi 50 mg/ml
Preparation | ioinal solution of the
of the test substance
solution of
the test Amount of the test 13123 mg 3123 mg
substance | Substance ]
Volume of the solvent 6.2 mi 6.2 ml
Condition of the solution
of the test substance dissolved ' dissolved
(encircle the applicable | Others ( Others (
one)
Time after preparation 10 minutes 10 minutes
Method of preservation None None
Method of sterilisation 1'None None
Treatment of | Added volume of the 0.05 mi/plate 0.05 ml/plate
the test prepared solution
substance  ["per o treatment (48) 24 hr 6 hr
Added volume of $9 mix 0.5 mi/plate
Method of counting cell number COULTER COUNTER, GIEMSA COULTER COUNTER, GIEMSA
Remark Cell preparation was 48 hours prior to treatment, pH measurements were made on culture media

[NOTE] "Method of counting of cell number” - fill in the method of sample preparation (method of

counting, fixation and staining)

(2)  Cell Growth Index (Fill in the value in order beginning with low concentirations of the test

substance, designating the value of the solvent-treated group as (100%)

CONCENTRATION (ug/ml) CELL GROWTH INDEX (%)
Without metabolic activation 0, 19.5, 39.1, 78.13, 156.25, 312.5, | 100, 86, 78, 86, 93, 90, 57, 73, 96,
625, 1250, 2500, 5000 49
With metabolic activation 0, 19.5, 39.1, 78.13, 156.25, 312.5, | 100, 94, 104, 98, 113, 113, 113,
625, 1250, 2500, 5000 117, 120, 97
Without metabolic activation 0, 19.5, 39.1, 78.13, 156.25, 312.5, | 100, 120, 123, 116, 117, 126, 111,
24 hours 625, 1250, 2500, 5000 101, 75, 155NM
Without metabolic activation 0, 19.5, 39.1, 78.13, 156.25, 312.5, | 100, 85, 98, 100, 100, 100, 90, 86,
48 hours 625, 1250, 2500, 5600 51, 17NM

NM = no scorable metaphases
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TECHNICAL GLYPHOSATE : METAPHASE ANALYSIS IN CHL CELLS IN VITRO

APPENDIX | (continued)

[5] CHROMOSOMAL ABERRATION TEST
(1) Test Condition and Preparation of the Solution of the Test Substance

Period of Experiment From: 16/10/95 To: 4/1/96
WITHOUT METABOLIC WITH METABOLIC
ACTIVATION ACTIVATION
No of cells seeded 0.075 x 10°/flask (48 h) 0.15 x 10%flask (6 h)
0.15 x 10%flask (24 k)
Cell Days after initiation of 2 DAY 2 DAY
culture '
Form RECTANGULAR TC FLASK RECTANGULAR TC FLASK
Size 25¢m’ 25 cm®
Plate
Manufacturer COSTAR COSTAR
Number of plates for each ' | 2 2
cencentration
Volume of medium 5 mi/plate 5 mi/plate
Kind of solvent MEM MEM
Concentration of the
original solution of the'test | 12.5 mg/m! 12.5 mg/ml
Preparation. | sybstance :
of the Amount of the test 152.4 mg 152.4 mg
solution of - | substance
the test Volume of the solvent 12.2 mi 12.2 ml
substance Condition of the solution of .
the test substance (encircle | dissolved / dissolved
| the applicable one) others ( ) others ( )
Time after preparation 1 30 minutes 30 minutes
Method of preservation None None
Method of sterilisation None None
Treatment | Added volume of the 0.05 ml/flask 0.05 ml/flask
of the test | prepared solution
substance Period of treatment (48) 24 hr 6 hr
Added volume of $9 mix 0.5 mi/plate
Mitotic Name DEMECOLCINE (COLCEMID) DEMECOLCINE (COLCEMID)
inhibitor Concentration 0.1 pg/ml 0.1 pg/ml
Period of treatment 2 hr | 2hr
Method of counting cell number COULTER COUNTER, GIEMSA | COULTER COUNTER, GIEMSA
Remark

[NOTE] "Method of counting cell number” - fill in the method of sample preparation (method of counting,

fixation and staining)







-26-

434/015

SPL PROJECT NUMBER

1S9 wexy sJaysty yum 1go'o>d = L,

-

wxellOPNT | aealf 26006 (on (€'6)g (€61 €219z (r9nsz o9 000!  ost i _ w
+ 62 8¢ 1 € 6 St 13 Z - 0 0% s60 | 8 : Dwwl
e 87 0 z s 1 Y ¥ o; oot : T0¥INOD
+eel§BIE | aual0’ODIZE 000 5o s C | (@ast o9z o] o0z i i INLISOd
* g 8 o ! i 9] z 0 - 0: oot . coo vz
67 b7 0 0 vl £l zt 1 001
069 (X2 @010 50E S0 | 00 ©°0)0 o0z o | ooz |
- S £ 0 7 { 0 0 z - ol oot oszL
t 1 0 A 0 0 0 0 1 001 m
0tie (5°2)5 00)0 oo {coi wolo 0o (5ol svel ooz i
- 1 L 0 1 ) 0 0 0 0 - 0 0ot lLM 529 8y
S v 0 £ t o 0 L €] oot
Ge) (506 000 oz s 5o o oz | woel ooz |
- z 1 0 0 ! 0 0 L - i, oot cTIE | 31VSOHAATD
_ s v 9 z 0 1 1 l t] oot : WIINHDIL
, oz (5ol ©0)0 (s0) 000 000 oo s o woe | ooz | IDNVLSENS
- 0 0 0 0 0 0 0 0 - 0, oot | oSzl 153
z 1 0 t 0 0 0 1 0 oo !
(son (501 000 (G'on oo ©00 00 ©00 ooo| ooz |
- g 0 0 o 0 0 0 0 - 0! oot 529 vz
L 1 0 | 0 0 0 0 o] ool
0z {0010 ©00 0l 000 (00l 000 o1z {son 007 i
. o 0 0 0 0 0 0 0 - { 001 gae |
z 0 0 0 0 0 0 z 0 001 ; !
RS oz 010 {50l 0010 sl 000 {s‘ot (501 00T !
1 { 0 0 0 { 0 0 o) ool 0 8r
Z 1 0 i 0 0 0 L i e 7% :
s g (5'0¢ ©0 w0z (s'on 00)o 0°0)0 oo (S0 ooz : m (W)
£ £ 0 z ) 0 0 o T R T R L INIA0S
0 0 0 0 0 0 0 0 ol oot | w ]
LNIW 8+ 3+ X it s> » qn 3 INGW | STI01dAT0d | (uyBeh
-20anf W10L SYIHLO FIAL-IWOSOWOUHD JIALOLLYWOUHD v 30ani |40 FIWAN | GIANISEO | yonpvar XINGS INIWLYIUL
_ SNOLLVYNIEY TYWOSOWONHD TVENLINYELS ONIMOHS S113D 40 (%) SIOVINIIYIM ANV JIANIIN ST13D JO ¥IWWNN__ | -NIINOD | 1NOHLIM
S1INS3y 9
6S LNOHLIM 1S31 NOILVYYIIY IWOSOWOIHD 40 S11NSIY
(pPnunuod) | XIAN3IddV
OY1IA NI STT3D THD NI 1S31 NOLLVHEIEY IWOSOWOUHD HILVSOHLATD TVOINHDIL
§ ] L] L] 4 f ] t t



434/015

SPL PROJECT NUMBER

-27-

1591 108x3 5094513 Yum 1000>d - o,

«xx0BELS | wanl0ZEIGE 000 v (€5)a (£'12)2e €Lzt (€11 oo ost |
+ [43 92 0 14 € 81 8 ol - 0 oot ot + [dD]
sz 24 0 z s 1 6 ¢ 0 0§ T0¥INOD
s g (s ug 000 {s'1)¢ 000 000 0'0)0 0010 won!  goz JAILISOd
. L z ¢ 0 z 0 0 0 o - ol oo ! o1 -
L t 0 t 0 0 0 0 of oot |
25 {5 0E © 0l 1T (s'on {00 000 o1 oo | 00z
- 5 £ 0 z | 0 0 z - 0 001 szt . _
o 0 o 0 0 o 0 0 ol oot
s © 1z ©00 (5o (son 00 ool {5 1)e oo, ooz |
- ¥ 1 0 o ! 0 0 €] - ol o001 | <79 . o9
1 L 0 { 0 0 0 0 0] oot
{s'oh (5ol {000 ol "0l ©°0)0 ©0)0 0000 ©0)0 00z
- o o} 0 0 0 0 0 0 - 0o, oot s | ILVSOHIATD
! 1 ) L 0 0 0 0 0ol ool VYINHI3L
onz s ©0k o {0010 oo {000 {sont ©nz| 007 IINVLSENS
- 0 o 0 0 o 0 0 o - LI o0 oszL 1531
z { 0 i 0 0 0 L 1 0ol i
oz o1z 000 50 {000 (5'ont @00 ©'0)0 0o 00g ,“
- t g o [ 0 0 0 0 - o oot 579 - g
1 1 0 o 0 1 0 0 o| oot
o © 1z ©'0)0 ©0)0 R ©010 00 0o oolo| ooz
- z z 0 0 z 0 o 0 - ol oot sTIE
0 0 0 0 0 0 0 0 0 001
f0°£)g oo 0o oz (5ol ©00 (5ot vz s 00z
o ) 0 0 0 0 0 0 t oot 0 +
9 v 0 z t 0 1 z o] oot
(5o (sl 0 0 0 G on 0 0 (s'1)¢ 007 (WIWi
1 t 0 0 0 1 0 0 £ 0oL 0 - INIATOS
0 0 0 0 0 0 0 0 0. 00l ]
INIW 3+ 3 X 35 i o w 3 N3 | 5a107dA104 w3 XIW6S
30anf W10L SAIHLO JdAL-IWOSOWOUHD IdAL-GILVWOHHD 4vo -39anf 130 WIIWON | GINNISEO | norivel | O 1noHm | INIWLVINL
SNOLLY¥A3EY TYWOSOWOYHD TYSNLINYLS ONIMOHS ST13D 40 (%) SIOVLNIDUIS ONY YI9WNN $T130 40 ¥IBWNN “NIDINOD | MO (+) HIIM
S1TNS3IY 9
6S LNOHLIM ANV HLIM 1S311 NOILVYdIgY IWOSOWOIHD 10 S11NSITY
(ponunued) | X1 ANIddV
QULIA NI STIID THD NI 1511 NOLLVHYIGY IWOSOWOUHD : 31LVSOHLATD TVIINHDIL
] 4 L} ¥ ' ! SN R B L I ] t m~ F L]




.28-

434/015

»
.

SPL PROJECT NUMBER

Jw 7 6
000S oose 0sclL G629 gZie S2961 1’84 6¢ 5’6l 0
{ S S A R B S B B S )
* — 02
o) 4
+ % ,
+ 09
o X
a- o
, .....+ + O
A N O, SO -08 Z
2/ 0 ¥, 70, %, e L 2
lo N * B e o, ; o
S \ B e LT r
xl \ + / - ~ v -7 llllh..l.
N / - % * SRS T et - 001
T ~S e "X Ve
o 2 -” 70 L
I~ O ORGP 29 G Ous - X s
/| yx-----c X--" R B S g o
/ * //0.\\\ ~ [ 0ZL
/ ‘ L
/ BS- UHBY < Hei--
/ 6S- YH VYT - —@— — 0kl
/ 6S+ HHO =¥ -
k 65- WHQ +
W ELEY]
-~ 091
1531 ALIDIXOL1 AYVNIWITAIC JAEND ISNOdSTY IS0a
It XIAN3ddV
Od LA NI STHID THD NI 1531 NOLLVEHIEY IWOSOWOUHD  31VSOHJATD TVDINHOIL
4 L B R f ' ! FoLr Ly L ! f 4 f L



-29.

434/015

SPL PROJECT NUMBER

jw s 6
0sci GZ9 gZie 0
. e —— X e g
s T DT Teell
Xl..ll....:..n....|||||.|..|..|..|..|..Jun...*.....|..|:|..|.. ....... u"l‘ﬂ..lll!utﬂ.” llllll . 4
+ .............................................. + ....................... - T S~
................ J.J.J*
A
v
-9
~ 8
AGIOTIATOd 6+ HH V2 - —~@——
SdvO- 89V 63- UH ¥C - -¥¢- - i
SdVYO+ SBV 6S- HHYE --ufm..:
aN=29o31
-0l
1531 NOLLYYII8V IWOSOWOIHD IAEND ISNOJSTY 3S0a
(pPnuguod) || XI1AN3IddYV
OYLIA NI ST13D THD 1531 NOLLVIYIGY IWOSOWOUHD : 11VYSOHJATD TVIINHDIL
L PR RV S 0y o Ly o a8 g L L f !

S1130 %



-30-

SPL PROJECT NUMBER: 434/015

jw 7 6d
osci G29 AR 0
L I N - _ e i_ - — — ,iwg 0
— s
IIIII \l\.\\\ .-
e~ —— e
T —————— L S e "
x lllllllllll \\\\\\I\ . - N
""""""" *llllll-l'llIl'll"lllllllX\\‘ POR
T L R e PR b e i
..................... -
R
o)
m
r~
r
w
-9
-8
AQIOTAATOd 6S- HH 8% e
SdvO- SAV 65 HHS8Y -3~ .
SdVYD+ SAV 6S- HH 87 ---wfa...
aN3o3a
_ -0l
1531 NOILVEd3IgV IWOSOWOYUHD 3AAND ISNO4STY 3S0a
(ponuuod) 1| XIAN3IdLV
OYLIA NI ST1D THD 1531 NOILYHEHIEY IWOSOWOUHD * ILVSOHJATD TVYDINHDIL
L ' ¥ LI ! L R U R R 4 L L L

-

[ ]



31-

SPL PROJECT NUMBER: 434/015

jw 7 6
osci G¢9 gzZie 0
b e i e L
X T O~ e .
BT L TS A e e e e e e *---- //./ L
//
4
-2
— §
L. w
- 8
AQIOTdAT0d 6S- m:m -
SdvO~-SaV6S- ¥H9 - -3 -
SAVO+ SEY 65 YH 9 -« -sfm---
aNzo3al
~ 0l
1531 NOLLVY¥IgVY IWOSOWOUHD JA¥ND ISNOJSIY 3S0a
(penuUnuOd) || XI1AN3IddY
OYLIA NI ST13D THD 1531 NOILLYVH¥IEY IWOSOWOYHD © 31YSOHIATD TVDINHDIL
LI L ' ! '

$T1130 %



-32-

434/015

SPL PROJECT NUMBER

jw 7 6d
062i 529 R4S
———— —— S —
||||||||l|....|*...l: T
|||||||||| H----m""7T ::r::::
Xl hdmmmme =TT e S -
PN 3
AQIOTdATOd 65+ ¥HY9 -
SdVO- SOV ES+ UH 9 - -~ -
SdVO+ SEY 6S+ UH9 - efu.
(I ELER
1531 NOLLYYY43IgVY IWOSOWOUHD :3AEND ISNOJSTY 3S0a
(penunuod) ] X1 ANIddY
OYLIA NI ST13D THD 1531 NOLLVHEIEY IWOSOWOUHD * JLVSOHJATD TVIINHDIL
4 -~ ¥ 4 ' I L ! - ¥ S ¥ L] L4 L

0

— z!o
—-¢

TTex-z
T

o

-9

- g

.- 01

ot i

ST1130 %



-33-
SPL PROJECT NUMBER: 434/015

TECHNICAL GLYPHOSATE : CHROMOSOME ABERRATION TEST IN CHL CELLS IN VITRO

APPENDIX 111

CHROMOSOME STRUCTURAL ABERRATIONS: CLASSIFICATION AND EVALUATION CRITERIA

1. CLASSIFICATION

1.1

1.2

1.3

1.4

Gaps (g

Gaps are small areas of the chromosome which are unstained. The chromatids
remain aligned as normal and the gap does not extend along the chromatid for
a distance greater than the width of @ chromatid. If the gap occurs on one
chromatid only it is a chromatid gap (g). If a gap appears in both chromatids at
the same position it is a chromosome gap (G).

Chromatid Breaks (ctb) “
Chromatid breaks (ct) vary in appearance. The chromatid may remain aligned
but show a gap which is too large to classify as a gap. Alternatively, the
chromatid may be broken so that the broken fragment is displaced. In some
cases, the fragment is not seen at all. A chromatid fragment (f) should be scored
if the chromosome of ‘origin cannot be identified. Very small fragments are
scored as minutes (m).

Chromosome Breaks (csb)

Chromosome breaks (CS) are breaks in both chromatids of the chromosome. A
fragment with two chromatids is formed and this may be displaced by varying
degrees. Breaks are distinguished from gaps by the size of the unstained region.
A chromosome break is scored if the fragment is associated with a chromosome
from which it was probably derived. However, fragments are often seen in
isolation and are then scored as chromosome fragments (F). Very small fragments
are scored as minutes (M).

Exchanges (cte and cse)

Exhanges are formed by faulty rejoining of broken chromosomes and may be of
the chromosome or chromatid type. Chromatid exchanges (c/c,r) have numerous
different forms but are generally not further classified. Where multiple exchanges
have occurred each exchange point is counted as one chromatid exchange.
Chromosome exchanges generally appear as either a dicentric (D) or a ring (R)
form, either of which can be associated with a fragment, which if possible should
be scored as part of the exchange.
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1.5

1.6

APPENDIX Il1 (continued)

Multiple Aberrations

If many aberrations are present in one metaphase, the exact details may not be
scorable. This is particularly the case when chromosome pulverisation occurs.
If the number of aberrations is 10 or more then the cell is classified as X.

Chromosome Number

If the chromosome (centromere) number is between 23 and 27 inclusive then it
is classified as a diploid cell and scored for aberrations. If less than 23
chromosomes are counted then the cell is ignored under the assumption that
some chromosomes may have been lost for technical reasons. If 28 to 31
chromosomes are scored then the count is recorded and the cell classified as an
aneuploid cell. If greater than 31 chromosomes are scored then the cell is
classified as a polyploid cells. If the chromosomes are arranged in closely
apposed ' pairs, ‘ie. 4 chromatids instead of 2, the cell is scored as
endoreduplicated (E).

2. EVALUATION CRITERIA

2.1

Historical Aberration Ranges for Vehicle and Untreated Contro! Cultures
Many experiments with the CHL cell line have established a range of aberration
frequencies acceptable for control cultures, these are commonly in the range of
0.to 3% cells with aberrations (Ishidate, 1987), Data Book of Chromosomal
Aberration Test In Vitro, (Revised Edition).

A positive response was recorded for a particular treatment if the % cells with
aberrations (gaps included) was equal to or exceeded 10%, an equivocal
response was recorded for values between 5 and 10% and a negative response
for values less than 5%. For polyploid cells, an incidence greater than 10% is
generally recorded as positive.

However, consideration is given to a number of factors, such as the frequency
of chromosome exchange events which are comparatively rare in control
cultures, and the ultimate designation must rely upon experience and sound
scientific judgement (UKEMS Guidelines for Mutagenicity Testing, 1983).
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