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TITLE OF THE ASSAY

The Salmonella typhimurium reverse mutation assay by the
chemical product GLIFOS

SUMMARY

A microbial assay was carried out with the product = GLIFOS in
order to study the possible mutagenic effect of that substance on
he strains TaAS7a , TAS8 , TAl00 and TAL535 of Salmonella
vphimurium in systems with and without metabelic activator
(microsomal fraction of rat liver induced with AROCLOR 1254). The
compound was tested with five concentrations, 0.001; 0.01; 0.1; 1
and 5 mg/plate of product. The positive controls, sodium azide and
2-aminofluorene produced the anticipated increases revertants,
particularly after metabolic activation. The product GLIFOS did not
produce an increase in reversion to histidine prototropy in the
nonactivation and activation assays at any of the concentrations.
These results indicate that, under the test conditions, the product
GLIFOS did mnot exhibit genetic activity on the strains of
Salmonella typhimurium used.

SUMMARY  (PORTUGUESE)

Foi conduzido um teste microbiolégico de mutagenicidade (Teste
Ames) com o produto GLIFOS visando estudar possiveis efeitos
genéticos nas cépas TA%7a ., TA98 , TAl100 e TA1535 de Salmonella
typhimurium em sistemas com e sem ativador metabdlico (fragdo
microsomal de figado de rato induzido com AROCLOR 1254). O produto
foi testado em cinco concentracgdes, até o miximo de 0,001; 0,01;
0,1; 1 e 5 mg/placa do produto. Os controles positivos de azida de
sédio e 2-amincflucreno apresentaram os aumentos esperados nos
nimeros de revertentes, principalmente nos testes com ativador
metabdlico. O produto GLIFOS ndo produziu uma elevag¢do no nimero de
revertentes nos testes com e sem ativador metabdlico em nenhuma das
concentragdes utilizadas. Esses resultados indicam gque, nas
condlqoes do ensaio, o produto nio apresentou at1v1dade mutagénica
na cépas de Salmonella typhimurium.
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I. INTRODUCTION

The Salmonella typhimurium (his) reversion system is a
microbial assay which measures his- ----- > hig® reversion induced
by chemicals which cause base change or frameshift mutations in the
genome of this organism.

DEFINITIONS

MEC = minimal effective concentration. It is the lowest

concentration of a product (expressed as micrograms/plate or

microliter/plate) that causes reverse mutations in any one of the
._S_. typhimurium strains used.

II. MATERIAL AND METHODS

1l. Test substance

The test substance was GLIFOS. One gram of the product was
added to 3 mL of sterile distilled water and mixed with a test tube
mixer to a homogeneous solution. Appropriate dilutions were carried
out in order to have the following levels of the substance per
plate: 0.001; 0.01; 0.1; 1 and 5 mg/plate.

2. Organism

Strains TA98 ,  TA1L00 , TA97a and TA1l535 of Salmonella
typhimurium auxotroph to histidine (Ames et al.,1975) were used.
Those strains were made histidine dependent (his™) through base

.pair substitutions (TA100 and TA 1535) or frameshift mutation (TASS

and TA%S7a) in the genome of the organism.
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3. Principle of the method

The test is designed to detect mutagenic substances that may
cause his' reversion in the strains through base pair changes or
frameshift mutation in the DNA of the organisms. This reverse
mutations produce histidine independent strains that are capable of

‘growing in a minimal medium without that amino-acid.

4. Reference substances

Sodium azide (1.5 pg/plate) for TAL00 and TA1535 in the assays
with and without metabolic activator, and 2-aminofluorene (10
pg/plate) for TA98 and TA97a in the assays with metabolic activator
were used as positive controls. Negative controls were included,
with the solvent used in the test.

5. Direct plate incorporation method

The sample was mixed with 0.1 mlL of an overnight culture (8-12
hours old), that was added to 2 mL of top agar containing traces of
histidine and biotin. This mixture was homogenized with a vortex
for 2-3 seconds, and poured over the surface of a petri dish
containing 30 ml of minimal agar medium containing 2 % of glucose
(for strain TAS7a, that level was reduced to 0.2 %). The tests with
metabolic activation followed the Maron and Ames (1983) protocol
with 20 puL/plate of the microsomal fraction of rat liver activated
with AROCLOR 1254. This product was reconstituted from the freeze-
dried product obtained from MolTox (Molecular Toxicology Inc.,
Annapolis, MD, U.S.A.). Triplicate plates were poured for each
dose of the test substance. Negative controls containing the

- bacteria, 89 mix (when used) and the solvent, were prepared in

order to establish the number of colonies that arise spontaneously
for each of the tester strains. After incubation for 72 hours at
37°C, the number of colonies on the plate were counted.

6. Data management.

Data were statistically analyzed with the statistical
analysis program, Salmonel (Myers et. al., 1991). The substance is
considered mutagenic when the following criteria are attended:

1. A statistically significant dose response curve is
obtained at p= 0.05.

2. The number of revertants is at least twice the control for
straing TA100 and TA97a , or at least three fold the control for
strains TA98 and TA1535. '
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III. RESULTS

The tests of histidine requirements, rfa mutation (permeability
of the cell wall), mutation uvrB (UV sensitivity) and resistance to
25 ug/ml of Ampicillin (R-factor), confirmed that the tester
strains had the genotypes required for the mutagenicity test. The
values of gpontarieous reversion of the tester strains to histidine
independence were also within the historical values observed in our
laboratory.

The positive control with sodium azide promoted a strong
increase in the number of revertant of strain TA100 ‘and TALS35
confirming the sensitivity of these strains to that mutagen. On the
other hand the positive control with 2-AF (2-aminofluorene) only

dad mutagenic effect on strains TA97a and TA98 when the metabolic
ctivator 89 was used. This product is not mutagenic in its
original form and only its wmetabolized byproducts have genetic
activity.

The results of the assay and the statistic analysis through the
program Salmonel (appendix) indicate that the product GLIFOS did
not have mutagenic activity within the levels tested.

IV. CONCLUSION
Under the test conditions, the product GLIFOS did not have

genetic activity in the strains of Salmonella typhimurium used in
the assay.
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Salmonella Assay

Record No.: 1 Experiment Date: 12/27/96 Experiment

No.: 050/96
Test Sample Name: GLIFOS, without metabolic activator.

Tester Strain: TAL00
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Salmonella Assay

Record No.: 2 Experiment Date: 12/23/96 Experiment

No.: 050/96
Test Sample Name: GLIFOS, without metabolic activator.

Tester Strain: TALS535
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Salmeonella Assay

Record No.: 3 Experiment Date: 12/23/96 Experiment
No.: 050/96 ,
Test Sample Name: GLIFOS, without metabolic activator.
Tester Strain: TA98
0
|
|
|
|
|
|
+
O
00
C *
o)
u 14 + *
hnl *
t *
S
*
+ O
*
*
* 0
O e e e e e s Al T
0 1 3 4
Dose (mg )
O = Observed; * = Predicted.

The predicted values are based on Bernstein model.
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Salmonella Assay

Record No.: 4 Experiment Date: 12/23/96 Experiment

No.: 050/96
Test Sample Name: GLIFOS, without metabolic activator.

Tester Strain: TA97A
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The predicted values are based on Linear model.
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Salmonella Assay

Record No.: 5 Experiment Date: 12/23/96 Experiment

No.: 050/96
Test Sample Name: GLIFOS, with metabolic activator.

Tester Strain: TALl00
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Salmonella Assay

Record No.: 6 Experiment Date: 12/23/96 Experiment

No.: 050/96
Test Sample Name: GLIFOS, with metabolic activator.

Tester Strain: TA1535
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Salmonella Assay

Record No.: 7 Experiment Date: 12/23/96 Experiment
No.: 111

Test Sample Name: GLIFOS, with metabolic activator.

Tester Strain: TA98

o)
I
|
I
|
I
|
+
1
I
|
|
C o)
o *O%
u 12 +  kk%
n * % ok
t * % k
& * kK
O *khkEk*k
+ * %k *
* % Xk
* k k%
* k*
*k*()
L e e e e it ek b el
0 1 3 4
Dose (mg )

O = Observed; * = Predicted.
The predicted values are based on Linear model.

Page 25 of 37 G.1.1. - 050/96







) D@FR_{I

Salmonella Assay

Record No.: 8 Experiment Date: 12/23/96 Experiment
No.: 050/96

Test Sample Name: GLIFOS, with metabolic activator.

Tester Strain: TA97A
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