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) MﬂTAGENICITY_EVALUAIION IN SALMONELLA/TYPHIMURIUM

INTROBUCTION :

The purpose of this test is to determine whether the test sample causes
mutations in Szlmonella typhimurium geraine TA 1533, T4 1537, TA 98, and TA
160, These strains cannot produce histidine because of mutations in the genes

coding for enzymes involved in the synthesis of this eseential amino acid.

Individual pacteria acquiriung 2 specific mutation-in these genes regain the

ability to synthesize histidine. These revertants form vigible colonies in

agar. A comparison of the number of revertants observed in the presence and
‘absence of test sample indicates whether the sample indeces mutatiomns in these

gtrains of bacteria.

METHODS

Plate Incorpuration Assay - Solids and Nonvolatile Liquids
The assay uWas performed in the presence and the Aabsence of a rat—liver
nomogenate activation systen gsimilar to the method described by Ames, et ale.
(Mutation Res. 31:347-364, 1975). Treatments without activation were
conducted by adding 0.1 ml of the solvent Or a- solution ofsthe test sample and
0.1 ml of an overnight culture containing approximately 10° bacteria to 2 ml
of top agar (V.6% agar, 0.6% NaCl, 0.05 mM L-histidine, V.05 o biotin).

the surface of a plate containing 20
h activation were conducted by adding

, pouricg the mixture

These components were mixed and poured on
ml of Davis minimal agar. Treatments wit
0.5 ml of 5-Y mix to the bacteria/test sample/top agar and
imal agar plate. The $-Y wix contained per ml: U.3 ml of S-Y
diluted with 0.15 M KCL (1.6 mg or yrotein), 8 micromoles MgCl,, 33 micromoles
KCL, 5 micromoles glucose*é'phosphate, 4 micromoles NADP and %UU micromoles
sodium phosphate (from a 0.2 M stock godium phosphate solution at pH 7.4).
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The $-9 was the 9,000 x g supernatant of liver homogenate (1 gm wet liver:3 ol
0.15 M KC1). The livers were obtainr~d from 8 to Y week old male Charles River
CD rats glven 500 mg of Arocler 1254 /kg five days before sacrifice. The
revertant colonles were counted after the plates were incubated at 37°C for 4b
hours. . .

Positive (known mutagens) and negative (solvent) controls were fncluded

in all assays.
The cytotoxicity of the test sample in the presence and absence of an

activation system, as measured in strain TA 1535, was the basis for gelecting
concentrations for the mutagenesis experiments. The protocol used to

determige the cycatoxic&ty was identical to the mutagenesis protocol except
that 10° rather than 10~ bacteria were used per p.ate and excess lListidine was
present. Concentrations of test sample that were nontoxic aad, if poeaible,
sliehtly toxiec were selected fcr the mutagenesis &8&zY.

The concentrations of test sample per ol of treatment medium per plate
were calculated with the following assumptionms: liguids - the solvent and
test sample volumes were additive; solids - the addition of test sample did
not change the volume of solvent.

Spot Test in a Closed System .

The plate incorporation assay may not be the best method to test liquid
samples that vaporize appreciably when this protocel 1s followed. A spot test
in a close’ system is performed on all nonnqueous liguids to aid in
identifying samples with volatile mutagen.. components. These samples are
tested by different protocols. 8

Experiments without activation were performed by adding 10" bacteria (in
0.1 wl) te 2.0 m} of standard mutagenesis top agsr, mizing immediately, and
pouring on a Davis minimal agar plate. Experiments with activation were
performed in the same mannef except that 0.5 ml of §-9 mix was also added
before mixing. All components used for this assay were tidencical to the ones
used in the plate incorporatiocn assay. ) ’

2 sterile disk saturated with test compound was placed in the center of
one of two replicate plates. The plate with the disk was inverted and the
other plate was stacked on top of it. Both plates were sealed in a plastic

bag and incubated for 48 hours at j7°c.

Use of Data:
1) A Plaete Incorporation Assay = Solids and Nonvolstile Liguids is

performed if the spot test is negative. _

2) 1f the spot test is positive, a limited Plate ILncorporation Assay -
Solids and Nonvolatile Liquids is performed with only the strains and
conditions in which mutagenic activity was suggested in the spot
test. A complete assay 8 performed if mutagenic activity is
obsarved in the limited assay.

3) If the limited assay 1s negative, the test sample is assayed
according to the plate assay protocols for testing gases and volatile

liquids.
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Statistical Analyeis
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ABBREVIATIONS AND DEFINITIONS

244, 2-aminoanthracene (DMS0)*; 9AAc, 9-aminoacridine

Positive Controla:
2NF, Z-nitre~

(DMS0)*®; MNNG, N-methyl-ﬂ'-nitro'N'nittosoguanidine (DMS0)%;
fluorene (DM50)*., "*solvent (DMSO = dimethylsulfoxide).

Solvent. for Test Chemicalt athanol. Solvent was present where the
concentration of test chemical ia 1isted as “0“.

Symbolsg:
(T) Toxicity indicated by decrcased density of the packground lewn

RESULTS :
7 the {nitial cytotoxicity experiment with strain TA 1535, =T

tegted at ccncentrations up Lo 10,000 micrograms/plate. No toxicity was
observed. Higher concentrations were not tested in the mutagenesis
expcriments.

A spot test ia a closed system was performed and no indication of
mutagenic activity was observed.

The mutagenesis data are listed in Tables I, 1I, 111 and IV for strains
Ta 1535, Ta 1537, TA 98 and TA 100, respectively.

Statistical analysis of the revertant frequencies obtained in the
presence of test chemical showed no significant {ncreases over coatrcl

frequencies and no significant positive linesr dose responses in all strains

in elther the presencé or absence of the activation system. Theréfore, the

rest chemical was not mutagenice

CONCLUSIQNS .
as tested in Salmonella typhimurium strains TA 1535, Ta 1337, Ta Y8

and TA 10U in the presence and absence of the activation systed according to
the protoccl described in METHUDS. This test sample was not mutagenic for
these strains of bacteria. .
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TABLE 1

IMURLUM STRAIN TA 1535

MUTAGENIC ACTIVITY IN SALMONELLA TYPH

WITHOUT ACTIVATION

Concentration
Compound Oug/glate)

13,783 0
" 100
500

1000
5000
10,000

MNNG 4

"WITE ACTIVATLON

- Concentration
Compound __{ug/plate)

13,783 0
- 100
500

1000
5000
10,000

¢t 3 39 3

ZAA 10

g Per Plate (Duplicate Plates)

Revertant
Trial 1 Trial 2
30, 38 22, 21
31, 36 34, 26
19, 29 24, 20
37, 31 26, 23
40, 37 25, 26
40, 35 28, 22
2694, 3019 2243, 3094

Reverta. s Per Plate (Duplicate Plrtes)

Trial 1

Ccomp

Tvial 2
oot Rl demtte

-~
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TABLE 11,

MUTAGENIC ACTIVITY IN SALMONELLA TYPHIMURIUM STRAIN TA 1537

WITHOUT ACTIVATION

Concentration Revertants Per Plate (Duplicate Plates)

Compound (ug/plate) Trial 1 Trial 2
13,783 0 . 17, 7 10, 13

- 100 10, 7 14, 8

" 500 2, & 10,

- 1000 7, S 5, 7

" 5000 8, 11 6, 7

- 10, 000 15, 11 5, 7
9aAc 50 1081, 94é 1283, 1591

WITH ACTIVATION

Concentration Revertants Per Plate (Duplicate I'lates)
Compound (ug/plate) Trial 1 Triel 2
15,783 ¢ 1L, 4 11, 8
" 100 4, 9 8, 8
* ’ 500 .12, 5 15, 6
" 1000 16, 8 8, 5
- 5000 1, 9 9, 12
¢ 10,000 11, 8 9, 12
2AA 10 440, 728 583, 821

-
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TABLE II1

STRAIN TA 98

MUTAGENIC ACTIVITY IN SALMONELLA TYPHIMURLUM

‘WITHOUT ACTIVATION

Concentration
Compound Oug/glace)
13,783 0
* 100
. 500
" 1000
" 5000
* 10,000
2NF 125
g;gs ACTIVATION
Conceatration
Comnound ' Cugiglace)'
13,783 0
® 100
¢ 500
" 1000
- 5000
® 10,000
2AA 10

Revertants Per Piate {

Duplicate Plates)

Trial 1 Trial 2
41, 35 25, 24
- 37, 37 26, 33
32, 32 38, 20
33, 30 22, 23
28, 21 24, 26
23, 24 21, 21
2416, 2647 2895, 2820

. Revertants Per Plate (Dup

licate Plates)

Trial 1
srias =

Comp

Trial 2

51, 42
53, 50
b4, 43
41, 39
8, 37
45, 4b

1838, 2395

any ganitized. Does

not contain TSCACBI




TABLE IV

MUTAGENLC ACTIVITY IN SALMONELLA

TYPHIMURIUM STRAIN TA 100

WITHOUT ACTIVATION

Concentration Revertants Per FPlate (Huplicate Plates)
Compound (ug/plate) Tr.al 1 Trial 2
13,783 . 0 121, 116 114, 103
. : 100 146, 161 101, 170
" 500 103, 121 88, 100
" , 1000 115, 156 85, 1i7
’ ) 5000 115, 100 . g2, 90
" 10,000 120, 121 49(T), 86(T)
MNNG ) 4 2493, 2564 3982, 3501
WITH ACTIVATION
Concentration Revertants Per Plate (Duplicate Piates)
Compound {ug/plate) Trial 1 Trial 2
13,783 0 135, 158 163, 154
“ 100 144, 147 147, 168
o 500 145, 171 156, 152
" 1000 132, 157 156, 149
. 5000 140, 153 129, 132
- 10,000 143, 168 144, 131
204 5 3125, 3169 2691, 2565
0T ot contain TSC
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