


Summary

Test Chemical

: CP67573 (Glyphosate)

Mutagenic activity of CP67573 was investigated in some bacterial

test systems.

The result of Rec-assay with Bacillus subtilis

H17 and M45 strain was negative. Negative results were obtained

from the reversion tests using Esherichia coli WP2 her strain

and 5 strains of Salmonella typhimurium TA, < The reversion tests

were also conducted with using the test chemical which was treated

with the microsomal fraction of rat liver and the results were .

negative.

Test Chemical

Chémical
Chemical Name
Purity

Lot Number

Test Methods

1) Rec-assay

CP67573 7 (Glyphosate)

: N-phosphonomethyl glycine
98.4% ‘
XHT-46

(1,2) _ .

Inducing activity for damaging DNA was investigated by

Rec-assay using a recombination deficient strain (M45, rec-)

and-normal strair (H17, rec +) of B. subtilis. Stock cul- -

tures of both strains were stored at -80°C and after melt-—

ing the stock cultures, both strains were streaked on a B-IT

agar plate with micropipettes. The start points of the two

streaks were placed close but not contact each other. The

test chemical was dissolved in sterilized distilled water

up to the concentration of 10 mg/ml, and the test chemical




2)

‘'was suspended in sterilized distilled water at the concent-

ration of over 10 mg/ml. A disk of filter paper (¢ 1l0mm)
soaked with 0.02 ml of test chemical solution was placsed
on the start points of the two streaks. After incubating
the plates at 37°C overnight, the length of inhibitory
zones was measured. Kanamycin was used as a negative con-

trol and Mitomycin C was used as positive control.

Reversion Test (3,4)

For the reversion test, 5 strains of S. typhimurium isolated

by Ames et al. were used. These 5 strains were S. typhimurium
TAl535, TAl537, TAl538 (3), TA98 and TAI100 «(5), and all
strains were higtidineless mutants. In addition to these

stréins, tryptophaneless mutaut of E. Coli WP2 hcr strain
was used. After melting the stock cultures of all strains
stored at -80°C, hacteria of each/ strain were washed by
centrifugation and suspended in the same wvolume of 1/15M
rhosphate buffer (PH7.0). 1/10 volume of 0.5mM biothin -
0.5mM histidine solution was added to soft agar (0.6% agar,
0.6% NaCl) for TA strains. For E. Coli strain, same volume
of 0.5mM.tryptophane solution was added to soft agar. For
preparing rat liver microsomal fractions, male rats SD

(11 weeks o©ld, mean body weight 364 g) were used. PCB
(Arocolor 1254) at the rate cf 500mg/kg was intraperitoreally
injected to those rats once. 4 days after administration
‘of PCB, rats were starved overnight, and on next day liver
was removed. Rats were sacrificed with dislocation of the
spinal column at the base of the head, and the liver was
removed as soon as possible and perfused with ccld 0.15M

KCl solution. Then the liver was mixed up with KCl solution
at the rate of 3ml/g liver, homogenized and centrifuged




“at 9000 g for 10 minutes. The supernatant was used for
this test. All steps were performed below 5°C. The
composition of 1lml reaction solution (S-% Mix) used in

this test was as follows.

0.3 ml Supernatant of liver homogenate
8mM MgC12
33mM KCl
S5mM Glucose-6—phosphate
4mM NADP+
100mM Na-phosphate buffer (PH7.4) .

2ml soft agar solution, 0.1lml bacterial suspension, 0.lml
test chemical solution and 0.5ml S5-9Mix were mixed up and
spread on the minimum medium plate (1). After 2 days
incubation at 37°C, revertant colonies were scored. As

the positive controls, 2-amincanthracene, AF-2 [2-(2-furyl) -
3 - (5-nitrcé=2-furyl) acrylamide}, B - propiolactone, 9 -
aminoacridine and 2-nitroflucrene were used. The absence

of contamination was checked for bacterial suspension, test

chemical solution and S—-9Mix.

4. Test Results . .
1) Rec—-assay

As shown in Table-1, no inhibitory zone was observed in
both strains. On the other hand, Mitomycin C, the positive
control, inhibited the growth of recombination deficient
strain (M45) as expected, and Kanamycin, the negative con-
trol, inhibited the growth of both strains at the same

degree.




2) Reversion test

As shown in Table-2, increases in revertant colonies were

observed by the positive controls, AF-2, £ - propiclactone,
9-amincacridine and 2-nitrofluorene as expected. 2-amino-
anthracene was activated by S-9Mix and caused a high score
of revertants for all strains. However, test chemical dic

not cause an increase in revertant colonies in any case.

Conclusions

The test chemical was negative in Rec=assay, reversion test
and S-9Mix reversion test. Therefore it was concluded that
test chemical is not a mutagenic substance under these ex—

perimental conditions.




7. Tables

Table - 1. The results of Rec-Assay
Chemicals Concentration Inhibitory Zone {mm) Difference
(trg/disk) M45 H17 {mm)
(rec -) (rec +)
Control 0 0 0 .
(H,C)
2
CP67573 20 0 0 0
100 0 0 0
200 0 0 0
500 0 0 0
1009 0 0 0
2000 0 0 0
Kanamycin 10 7 5 2
Mitomycin C 0.1 11 0 1




Table - 2. The results of Reversion Test

e Number of revertants R
Chemicals Congent« ST9 colony ol ate
ration M % hnce- mmn i oshi it
(1:3/ ase-cnange ramesniit
plate) WPEDC’( TATE3S ) TATOO | TATBIT|{TAT1E33 | TADE
Control - 20 6 167 9 10 24
{ HoO ) 24 14 129 10 13 23
- 10 - 22 2 130 3 17 27
CP 67573 21 5 160 7 24 28
50 - 12 5 151 5 15 33
25 5 159 6 15 40
100 - 18 4 143 8 17 20
20 5 160 8 24 20
500 - 21 3 118 1l 7 31
26 1 143 9 - 15 24
1000 - 15 9 87 i0 18 21
18 12 120 10 12 23
5000 - * 6 58 3 ) 10
* 6 87 3 7 3
+ 17 6 138 7 8 22
( HpO ) , 22 5 140 5 11 16
10 + 25 4 S 110 3 16 19
CP 67573 . 18 10 135 3 11 23
50 + 27 9 123 7 13 21
22 5 131 9 17 26
100 + 33 5 128 11 18 o]
17 7 1158 6 14 20
500 + 28 3 138 12 15 19
. 30 3 111 5 7 26
1000 + 29 11 97 11 20 15
24 4 88 7 11 23
5000 -+ 25 5 51 () 11 19
34 7 36 3 15 22
2-amino- 10 - 23 . 8 179 18 23 40
anthracene . 16 11 201 13 21 48
. 10 + 98 376 >3000 370 >3000 >3000
79 335 >3000 388 >3000 >3000
Ssiti a b c d e £
| controle | - | 1e72 315 | 1024 | >10000 | >3000 | 326
2272 358 1150 { >10000 | >3000 296
* Inhibition of bacterial growth was observed
a) O.25zg/phlate AF-2 b) SOzg/hlate g-propiclactone

c) O.05rg/plate AF-2 d) 200x«g/plate 9-azminocacridine
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Summary

The microbial mutagenicity testing was performed on CP67573
(Glyphosate). This compound was negative in the rec-assay with

Bacillus subtilis H17 (rec+) and M45 (rec ) and in the reverse

mutation tests with and without a liver metabolic activation system

employing Escherichia coli WP2 her and Salmonella typhimurium TA

strains (TAl535, TAl537, TAl538, TAl00, and TA98) as tester strains.

Test Compound
Compound name : CP67573 (Glyphosate)

Chemical name : N-phosphonomethyl glycine

Purity : 98.4%

Materials and Methods
1) Rec-assay [1,2]

The rec-assay using the recombination-wild (H17) and deficient
(M45) strains of B. subtilis was carried out to survey the DNA-
damaging capability of CP67573. Frozen cultures of the two strains
stored at -80°C were thawed and streaked with the use of small
pipettes onto the surface of a B-2 agar plate with care not to let
them touch each other. CP67573 was dissolved in sterile distille’
water up to 10:mg/ml. When the concentration was raised more than
iO mg/ml, it was suspended in the solvent. A filter paper disk,
10 mm in diameter, was soaked with O.OZAml of a solution of the
compound and was placed so as to cover the starting parts of the
bacterial streaks. The length of the inhibitory zone of each
streak was measured after overnight incubation at 37°C. Xanamycin
and mitomycin C were used as a negative and a positive control,

respectively.




2) Reverse mutation tests with and withou: a liver metabolic
activation system [3,4]

Five strains of Ames' TA series of §. typhimurium were used to

investigate the mutagenic potential of CP67573 in reverse mutation
tests. These strains were TAl1535, TAl537, Tal538 [3], Ta98 and
TA100 [5]. They are all histidine auxotrophs. In addition, E. coli
WPZ her [6] requiring tryptophan was also employed.

Frozen cultures of these six strains stored at -80°C were
suspended in tha same volume of 1/15 M phosphate buffer (pH 7).

For the S. typhimurium strains a sterile solution of 0.5 mM L-~his-

tidine-0.5 nmM D-biotin was added to molten soft agar (0.6% agar and
0.6% NaCl) at the rate of 1/10 (v/v), and for the E. coli strain

a 0.5 mM L-tryptophan solution was added at the same rate. The
prepared soft agar was named "top agar™.

For the preparation of a liver metabolic activation system
Sprague-Dawley male rats (11 weeks old, average body weight 364 g)
were ¢given a single intraperitoneal injection of a polychlorinated
biphenyl (PCB) mixture (Aroclor 1254) at a dosage of 500 mg/kg.

In the evening of the fourth day after the injection the food was
removed. Ona the fifth day the animals were sacrificed by cervical
dislocation and immediately livers were rermoved. The livers were
perfused with an ice-cold 0.15 M KCl solution and were homogenized
in three volumes of the same solution (3 ml/g wet liver). The
homogenate was centrifuged for 10 minutes at 9000xg. The 9000xg
supernatant was used in the experiment. 2All the steps were per-

formed below 5°C with cold and sterile solutions and glassware.




The components of 1 ml of the metabolic activation system (S5-9
mix) were as follows:
0.3 ml 9000xg supernatant
8 mM MgCl,
33 mM KC1
5 mM glucose-6-phosphate
4 mv nappt
100 mM sodium phosphate (pH 7.4)

To 2 ml of the molten top agar kept at 45 °C were added 0.1 ml
of a.bacterial suspension, 0.1 ml of a solution of the compound and
moreovar for metabolic activation 0.5 mloof the S~9 mix. The . _. .
contents were mixed uniformly and poured onto the surface of a
minimal agar plate (1.5% agar and 0.5% glucose) with modified Vogel-
Bonner E medium [1]. All plates were incubated at 37°C for 2 days,
after which the number of revertant colonies was counted. The
following compounds were used as positive controls: AF-2, 2-(2-furyl)
-3~ (5-nitro-2-furyl) acrylamide; B-propiolactone; 9-aminocacridine;
2-nitrofluorene; 2-amincanthracene.

All the bactexrial suspensions, solutions of the compound and
$-9 mix were checked to be free from contamination by other bacteria.
Results .
l) Rec-assay

As shown in Table 1, CP67573 did not show any inhibitory zone

in H17 and M45 at all the tested doses of 20-2000 pg/disk.

On the other hand, the positive control mitomycin C caused a
marked difference (11 mm) in the length of the inhibitory zones of
the two strains. And the negative control kanamycin induced similar

length of inhibitory zones in the two strains,




2) Reverse mutation tests with and without a liver metabolic

activation system

As shown in Table 2, CP67573 did not induce any significant
increase in the numbers of revertant colonies of any straing over
the control values, whether the $-9 mix was added or not.

In contrast, AF-2, E-propiolactone, 9-aminoacridine and 2-
nitrofluocrene used as positive contrels induced reverse mutations
in the tester strains, and 2-aminoanthracene was metabolized by

the- 5-9 mix to be strongly mutagenic for all the strains.

Conclusion
It is concluded that CP67573 was negative in the mutagenicity
tests employing the rec-assay and the reverse mutation tests with

and without a liver metabolicractivation system.
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Table 1 Rec-assay with B. subtilis M45 and H17
Compound Lg/disk Inhibition zone ({(mm) Difference
M45 H17 (mam)

Control 0 (4] a

(DMSO)

CP67573 20 0 0 0
100 0 0 0
200 0 {0 0
500 0 o 0
1000 0 0 0
2000 0 0 0

Kanamycin 10 . 7 5 2

Mitomycin C 0.1 11 0 11




Table 2 Reverse mutation tests with and without a liver metabolic

activation system

Compound ug/plate 5-9
Mix

Revertant colonies / plate

&) 2-nitrofluorene 50 ug/plate

* Toxic

£)

AF-2

0.1 ug/plate

WPZ2 hcr Tal533 TAl100 TA1537 TAl538 TA9R

Control - 20 6 167 9 10 24
(H,0) 24 14 128 10 13 23
CP67573 10 - 22 2 130 3 17 27
21 5 160 7 24 28

50 - 12 5 151 5 15 33

25 5 159 6 15 40

100 - 18 4 143 8 17 20

20 5 160 8 24 20

500 - 21 3 118 11 7 31

26 1 143 9 15 24

1000 - 15 9 a7 10 18 21

. 18 12 120 10 12 23
5000 - * 6 58 3 6 10

* 6 g7 3 7 3

Control + 17 6 139 7 8 22
(H20) 22 5 140 5 11 16
CP67573 10 + 25 4 11¢ 3 16 19
18 1 135 3 11 23

50 + 27 9 123 7 13 21

22 5 131 9 17 26

100 + 33 5 128 11 18 a

17 7 115 6 14 20

500 + 28 3 138 12 15 )

30 3 111 5 7 hEs

1000 + 29 11 87 11 20 i3I

. 24 4 88 7 11 43
] 5000 + 25 5 51 6 11 1a
34 7 36 3 15 22

2—amino- 10 - 23 8 179 18 23 40
anthracene 16 11 201 13 21 48
10 + 983 376 >3000 370 >3000 >3000

79 335 >3000 388 >3000 >3000
- 16728 3152 1024% 100009 >3000% 326%

2272 358 1150 >10000 >3000 296

a) AF-2 0.25 ug/plate b) PR-propiclactone 50 pg/plate
¢) AF-2 0.05 ug/plate d) 9-aminocacridine 200 ug/plate
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