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1. SUMMARY

Dodigen 4022 was tested for mutagenicity with the strains TA 100, TA 1535, TA
1537, TA 1538, TA 98 of Salmonella typhimurium and Escherichia coli WPZuvrA.

The mutagenicity studies were conducted in the absence and in the presence of a
melabelizing system derived from rat liver honogenale. A dose range of 7 diffe-
rent doses from 4 microgram/plate to 10 000 microgram/plate was used,

Control plates without mytagen showed that the number of spontanesus vevertant
calopias wWas similiar to that dascribed in the literature. A1l tha positive zon~
trol compounds gave the expected increase in the number of revertant colonies.

Toxicity: The test compound proved to be not toxic to the bacterial strains.
5 000 ordlu 000 microgram/plate was chosen as top dose level for the mutageni-
city study. .

@Eg Mutagenicity: In the absence of the metabolic activation system the test com-
pound did not show a dose dependent increase in ihe number of revertants 1n any
of the bacterial strains. Alsec in the prasence of a metabolic activatian system,
treatment of the cells with Dod1gen 4022 did not result 1n relevant increases in
the number of revertant celomies. ,

Summarizing, it can be stated that Dodigen 4022 is not mutagenic in these bac-

terial test systems either with or without axegansus metabolic activation at the

dose levels investigated.
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2. INTRODUCTIO

This report describes experiments perfoymed in a short term test using the pro-
cedure of the Salmonella / mammalian-microsome-mutagenicity test (Ames Test)
{1.2) to assess the mutagenic potential of the test-materia) in amime acid-de-
pandant strains of Salmonella typhimurium and a strain of Escherichia coli de-
scribed by Green (3). By the use of T1iver homogenate the test takes into account
the mammalian metabelism of the compound to be tested. The requirement for meta-
holie activation was investigated by incorporating into the test an activation
system by nicotinamide-adenin dinucleotide phosphate (NADP¥)-cytochreme Pg5p de-
pendent mixed function oxidase enzymes of the liver. The 9000 g supernatant of
rat liver homogenale has been shown to be very useful in metabolic activation of
foreign compounds. Thoe animals were pretreated with Aroclor 1254 as ‘an inducer
of several drug metabolizing enzymes (4).

@%g In the Ames test with Salmonella typhimurium strains the effoect of the test com-

> pound upon the number aft back mutations to histidine prototrophy using histidine

auxotrophic mutants {is investigated. Using Escherichia coli WPZuvrAd, a frypte-

phan dependent auxotroph Strain, mutagenicity is based on reversion to trypto-

phan independence. The strains TA 100 and TA 1535 were originally derived by a

substitution mutatien, the strains TA 1537, TA 1538 and TA S8 by frame shift mu-

tatiens from histidine prototrophic bacteria. A1l five Saimonella strains are

deficient in the complete structure of theiwr Tipopslysaccharide layer and in DNA

excisian repair system (2). TA 98 and TA 100 possess a modified postreplication

DNA repair system which frequently causes ap increase in the rate of mutations

{5). Strain WP2uvra carries 3 defect in one of the genes for tryptophan biesyn-

Lhesis and is deficieni in the uvrd system of DNA repair. The reversion can be
inducad by a base change (substitutien).
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2 ation and e.of a liver homogenate fraction ["S-9”

Male Spraguc Dawley rats {200 = 300 g) receive a single intraperitoneal 1njec-
tion of Araclor 1254 (500 mg/kg bodyweight) 5 days before sacrifice. Preparation
is performed at approx. 0 to 4 & Uging cold sterile solution and glassware. The
Tivers fram at least 5 - & animals are removed and pooled, washed in 150 md KC1
(approx, 1 ml/g9 wet 1ivars). The washed Vivars are cut inte small pisces and
homogenized in three volumes of KC1. The homegenate is centrifuged at approx.
3000 g for 10 minutes. The supernatant is the S-9 fraction. It 1is tivided into
small portions, rapidly frozen and storage at approx. -80 & for not ] onger than

six months.
4.3 Preparation of S-9 Mix

Sufficient S-9 fraction is thawed immediately before each test at room tempera-

tura. One volume of 5.9 fraction is mixed with 9 volumes of Lhe $-9 cofactor so-

Tution and kept on ice until used. This preparation is termad $-9 Hix, The con-
éﬁ% centrations of the diffcrent compounds in the $-9 Mix are:

8 mi MgClq
32 m K%T N
mM glycosa-6-phosphate
4 mM NADPY
100 mM phosphate buffer pH 7,4

4.4 Bacteria

Bacteria are grown uvernight n nutrient brath (25 g Oxoid Nutriant Broth No. ?
/liter) at approx, 37 @C. The suitable amount of bacteria in the cell suspension
is checked by nephelometry. Far inacilation, stock cultures which are stored at
approx. -80 2, are used, The compound is tested with the strains Salmonella
typhimurium TA 98, TA 100, TA 1835, TA 1537 and TA 1538 and E. coli WP2uvra,
ldentification of the different bacterial strains is performed periodically and
A1l eriteria for a valid assay were achieved as described (2,3).

ega 4.5 Toxicity experiments _and dose rande finding

The first experiment was performed with all tester strains using thrae plates
per dose te get information on mutagenicity and toxieity for calculation of ap
appropriate dose range. A reduced rate of spontaneously eceuring colanies as
well as vigible thinning of the bactarial lawn were used as indicator for toxi-
city. Thinning of the bacterial lawn was avaluated mieroscapically.

In_combination with the second experiment, texicity testing was performed us
follows: 0.1 ml of the different dilytions of the test compound were thoroushly
mixad with 0.1 m1 of 106 dilutien of the overnight culture of TA 100 and plate
with histidine and biotin rich top agar (3 platas per dose). The solvent contrel
is compared with the number of colonies per plate in the presence of the test
compound. Results are given as a ratip of these values {= surviving fraction),
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.6 Mutagenicity test

Top agar is pregargd for the Salmonella strains by mixing 100 ml agar (0.8 %
agar, 0.5 % NaCl) with 10 m1 of a 0.5 mM histidine-blotin solution. With E. coli
histidine is repiaced by tryptophan (2.5 ml, 0.5 mM). The following ingredients
are added (in order) to 2 ml of moiten top agar at approx. 45 <C:

8.1 ml of am overnight nutrfent broth culture of the bacterial
taster strain

0.1 ml test compound solution

0.6 m) §-9 Mix (if required) or buffer

After mixing, the liquid is poured fnto a petridish with minimal agar (1.5 %
agar, Vegel-Bonner F medium with 2 % glucose). After incubation for approximally
48 hours at approx. 37 % in the dark, colonies (hist revertants) are counted.

Two independent expariments were performed.

4.7 Positive controls

Positive control plates were included for aaeh strsin. The fellowing substances
were usad as positive contrels.

a) without matabolic activation:
Sodium-azider TA 100, TA 1535
9«Aminoacridine: TA 1537
2-Nitrofluorena: TA 98, TA 1538
N-Methyl-N-nitro-N-nitrosoguanidine (MNNG): WP2uvrp
b) with metabolic activation:

2-Aminoanthracene: TA 98, TA 100, TA 1535, TA 1537, TA 1538, WPZuvrA

&
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4.8 Criteria for a positive reponse

A ;Qst grticle is elassified mutagenic if either of the feollowing conditians is

achieved:

- & test article produces at Jeast a 2-fold increase in the mean number of re-
vertants per plate of at least one of the tester strains over the mean number
of revertants per plate of the appropriate vehicle control at complete bacte-
rial batkground lawn

- 3 test article induces a dose-related increaase in tha mean number of rever-
tants per plate of at least one of the tester strains over the mean number of
ravertants per plate of the appropriate vehicle contrel in at least twa 1o

%hree concentrations of the test article at complete bactarial batkground
awn.

- The test results must be reproducible.

@ 5. RESULTS

Dodigen 4022 was tosted for mutagenicity with Salmonella typhimurium strains TA
98, TA 100, TA 1535, TA 1537, TA 1538 and E. caii WP2uvrA in the absence and
presence of a metabolic activation system. The results obiained with the test
material and positive control compounds are presanted in table 1 to 1Ba. The
number of colonies per plale with each strain as w21l as mean values of 3 or 4
plates, corrected to the next whole number are given.

K Starility cheekes control plates
Sterifity of $-9 Mix and the test compound ware indicated by the absence of con-
Lamination on the tesl material end $-9 Mix sterility check plates. Control pla-

tes (background contrel and positive contrals) gave the cxpected number of ¢olo-
nies.

5.2 Toxicity tesl

The test compound was tested at doses of 4 to 10 000 microgram/plate (table 1 .
6) and proved to be not toxic to the bacterial strains.

For mutagenicity testing the top dose level for each bacterial strain was selec-
ted on the basiz of the preliminary test rasults.
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6. TABLES

---------

First experimeni

Table 1: Mutagenicity expariment with Dodigen 4022
---------- with and without metabolic activation

Number of ravertant colonies per plale and mean values
using saimonella typhimurium strain  TA 100

Duse Metabolic Mean Coionies par plate
ug/plate activation valye

D - 204 2l4 182 217

4 - 180 170 202 167

2o - 181 185 188 193
100 - 124 186 186 210
500 - .23 229 190 251
2500 - 242 239 252 234
10000 - 243 206 327 195
0 + 226 222 224 @3

4 + 182 171 197 208

20 + 205 224 193 198
joo 3 2l2 211 189 226
500 + £13 198 225 2le
2500 ¥ 237 217 288 237
10000 + 256 256 261 282

Compound dissolved in 100 microliter Aqua bidest.

- : absence

*+ « presence
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First experiment

Table 2: Mutagenicity experiment with Dodigen 4022
---------- with and without metabolie activatian

- w

Number of revertant colonies per plate and mean values
using Salmonella typhimurium strain TA 1535

Dose Metabolic Mean Colonias par plate
ug/plate activation valye

---------------------------------------------------------------------------------

0 : 1 8 9. 17

s . 13 12 151

20 - 11 10 13 .10

100 - 14 10 12 Ay

500 - 9 10 § 11
2500 . 10 o612 :
16000 ] ST 21 10 13 '

0 + 13 12 13 16

4 . 12 5 11 10

20 5 1 10 12 10

100 ; 10 s 1 8

500 + 15 9 18 17

2500 s 12 1112 12

10000 + 16 ¢ 12 9

Compound dissclved in 100 microliter Aqua bidest.’

- : absence
+ : presence
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TA 1837

--------

Number of revertant colonies per plate and mean values
using SaTmanella typhimurium strain TA 1537

------------------------------------------------------------------------------

Dose Metabolic Mean Colonies per plate
ug/plate activation value

) 0 . 10 100 12 7
4 - 6 & 6 &

20 - 6 8 5 6

100 - 8 § 10 12

500 - 10 12 9 10

2500 . g - 9 13 6

10000 - T 10 14 10

0 + 6 6 7 4

4 + 6 5§ 8 5

7] 20 + 6 B & 3
100 ¥ 10 & 9 18

500 + 10 s 12 8

2500 + g 8 8 12

10000 + 10 12 9 10

Compound dissolved in 100 microliter Aqua bidest.

- » absence
+ 1 presence
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First axperiment

Table 4: Hutagenicity experiment with Dodigen 4022
---------- with and without metabelic activation

Number of rsvertant colenies per plate and mean values
using Salmonalla typhimurium strain TA 1538

Dose Mctabolic Mean Colonies par plate
ug/plate activatinn value

& 0 - 18 20 13 20
4 - 18 17 13 16

20 - 15 15 14 12

100 - 17 17 gl 1¢

500 - 17 168 19 17

2500 - : 20 28 15 21

10000 - 30 30 24

0 ¥ 7 15 13 22

4 + 27 26 30 24

) 20 ¥ 18 13 24 17
100 + 18 5 24 21

500 + 20 18 26 18

2500 * 23 16 23 31

10000 + 29 28 28 31

Compound dissalved in 100 microliter Aqux bidest.

- - ¢ absence
+ : presence
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First experimant

Table 5: Mutagenieity axgerimant with Dadigen 4022
---------- with and without metabolic activation

Number of revertant colenies per plate and mean values
using Salmonella typhimurium strain  TA 98

Doza Metabolic Mean Colanias per plate
ug/plale aclivation  value

o o A A M s e ke R PR P L ML M A S B B TR ER B R M M e e e T — o o A Al AR e T TR T T A e o o e b

& o - 21 21 20 22 :
4 - 22 27 18 20 :
20 - 23 23 19 28
100 . 26 20 30 28
500 - 21 19 19 26 i
2500 . 34 3 75 38 |
10000 - Y 22 37 2 |
|
0 + 21 28 22 18 |
4 + 27 24 26 32
e 20 4 27 25 26 3l
100 * 34 24 37 4 :
500 + 3 3 3 3
2500 + 37 33 38 35 |
10000 + 43 4 48 34 :

Compound dissolved in 100 microliter Aqua bidest.

- : absence
+ : presence

vir s wARBE HOERNE

Tulta -
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Number of revertant colonies per plate and mean values
using Escherichia coli strain WPZuvrA

_---...---.-—A.-p—o---..-..-—--u.----—b—»—-..---...---------q-------------n—---— uuuuuuuuuu

Dose Metabolic Maan Colonies per plate
ug/piate activation value

------------------------------------------------------------------------------

o 0 - 34 37 31 3%
4 . 36 47 31 3

20 . 40 39 3 45

100 - 39 . 37 35 4

500 - 42 46 39 41

2500 ; ' 38 4 28 37

10000 - 32 3/ 3 3]

0 ¥ 42 38 55 34

4 + 37 38 41 3}

5 20 + 44 55 43 a3
100 + a0 44 38 38

500 + £l 71 ¢ 33

2500 + 46 48 44 45

10000 + 39 33 39 46

------------------------------------------------------------------------------

Compound dissolvad in 100 microliter Aqua bidest.

- : _absence
+ I prasence
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Sccond experiment

Table 7: Mutagenicity experiment with Dodigen 4022
Mussmsmanm with and without metabolic activation

PN R TN

Number of revertant coloniss per plate and mean vaiues
using Salmonelia typhimurium strain TA 100

Colonies per plate Surviving

R;;glate ggtgsgl::n gg?ﬁe fraction
(s 0 . 104 55 124 91 1.0
4 - 123 5 159 116 1.0
20 - 128 116 124 136 1.0
100 - 132 117 185 123 0.8
500 - 125 109 122 145 1.0
2500 135 125 141 138 0.8
5000 - 132 125 121 181 0.8
0 % 110 118 118 98 1.0
4 + 116 116 117 116 0.8
& 20 + 120 122 128 110 0.9
100 ¥ 185 112 138 154 0.9
500 + 127 113 127 142 1.0
2500 + 134 150 126 126 0.9
5000 + 13 140 123 137 1.1

-----------

Compound dissolved 1p 100 microliter Aqua bidest.

-

: absence
! presence

A LB EEEEE RN TR TR RS Em e mmmm—— e VY R EF S G L LA AAARARASTA AT
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Second experiment

Table 8: Mutagenicity axpariment with Nodigen 4022
i with and without metabolic activation

Number of revertant colonies per plate and mean valyes
using SaTmonella typhimurium strain TA 1835

-----------------------------------------------------------------------------

Dose Metabolic Mean Colonies per plate
ug/plate  activation value

© 0 - 10 7 1.1
4 . 8 1 71

20 - 10 3 1318

100 - 1 13 4 18

500 -, 14 15 120 18

2500 - 12 10 11 14

5000 - SRS & 13 13 6

0 * 1 13 13 7

4 ¢ 15 21 8 186

o 20 + 11 o 11 12
100 + 13 9 13 16

500 + 10 6 92 6

2500 + 11 1 on 1

5000 + 13 13 14 13

compound dissolved in 100 microliter Aqua hidest.

- : gbsence
+ H prcsenca
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Second experiment

Table 9: Mutagenicity cxperiment with Dodigen 4022
---------- with and withaut metabslic activation

Number of revertant colonies par plate and mean values
using Saimonelle typhimurium strain TA 1537

Dosa Metabolic Maan Colonies per plate
ug/plate activation  value
& D - 6 4 5 3
4 - 6 JRS SR |
20 - 5 5 5 5
100 - 7 6 5 9
E00 - 8 14 4 8
2500 . 10 B 12 11 g
5000 . 9 ¢ 1o '
0 + 8 ] L1 1z
A + E 7 4 7
& 20 * 7 6 & " 8
100 + 10 8 11 12
500 + 9 12 ;] 5
2500 + 6 6 7 6
5000 + 9 4 9 13

------------------------------------------------------------------------------

Cowpound dissvlved in 100 microliter Aque bidest.

- : absence
i ; presence
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Sacond experiment

Table 10 Mutagenicity experiment with Dodigen 4022
manmemmasn with and without matabaiic activatian
TA 1538

Number of revertant coionies per plate and mean values
using Salmonella typhimurium strain YA 1538

Dose Hetabolic Mean Calanies per plate
ug/plate activation value

------------------------------------------------------------------------------

& 0 - 16 17 15 15
20 - 16 22 ° 11 14

100 . 16 100 18 19

sS40 - 16 14 15 18

2500 3 24 20 18 33

5000 - 24 19 22 31

10000 - 27 27 31 24

0 + 21 20 15 24

20 " 22 19 20 26

] 100 + 20 %5 20 16
500 + 25 18 26 30

2500 + 29 37 26 28

5000 s 28 3% 27 23

10000 s 27 25 28 28

e L Ll L L L L e i ak old

tompound disseTved in 100 microliter Aqua bidest.

- : absence
+ : presence
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Second experiment

Table 11: Mutagenicity experimeni with Dodigen 4022
------- T with and without metabolic zetjvation
TA 98

Number of revertant colonies per plate and mean values
using Salmoneila typhimurium strain  TJA 98

------------------------------------------------------------------------------

Dece Metabolic Mean Colonies per plate
ug/plate activation value

& 0 - 30 29 29 3
20 . 25 23 2 27

100 - 26 21 268 30

500 - 32 28 32 . 37

2800 - 32 7 33 26

5000 - - 33 3¢ 27 38

10000 - a3 41 50 39

0 + 37 406 29 41

20 + 34 28 34 39

(23 100 4 28 34 20 29
500 + 47 44 52 45

2500 + 46 86 48 35

5000 + 54 50 55 87

10000 - 45 3 44 B2

compound dissolved in 100 microliter Agua bidest.

- : gbsence
+ ; presence
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second experiment

Table 12: Mutagenicity experiment Jith Dodigen 4022
B with and withoul metabolic activation
Wh2uvrA

--------

Number of revertant colonies per plate and mean values
using Escherichia coli strain wp2uvrA ‘

0
T e AL

Dose Matabolic Mean colonies per plate
ug/plate activation value

& 0 - 27 28 30 2
4 - 26 25 28 26

20 - 24 25 21 26

100 - 31 34 30 28

500 . 34 34 34 33

2500 © . 3 29 32 39

s00 - ! a3 30 29

0 s 35 8 4 B

& b 3 29 271 36

(35] 20 + 32 25 40 32
100 + 34 32 30 A0

" 500 & 33 g 36 29

2500 + 40 s 36 49

5000 + 35 23 41 40

Compound dissoived in 100 microliter Aqua bidest.

- + absence
* 1 prasmance
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Third experiment

Table 13: Mutagenicity experiment with Dodigen 4022
.......... with mataboli¢ activation

--------

Numbar of ravertant colonies per plate and mean values
using Salmonella typhimurium strain TA 88

MmN AL AL N N N AN AR R AR YR AN AN N AMEAE RSB RY PP m e E e T E Y RN W W T e owmww

o lata  erisaiien  veina Colonies par plate
& 0 + 28 24 30 34 @
20 + 30 21 28 37 37
100 + 32 29 35 31 32
500 + 24 25 31 42 29
2500 ; 3 26 26 3™ 3
5000 " 38 38 33 39 a2
10000 ¥ © a9 45 64 54 48

Compound dissolved in 100 microlitar fqua bidast.

+ ! presencs

e
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First expariment

Table 14 : mutability (positive conirols) and sterility test of the
-------- .. experiment with Dodigen 4022
Number of revertant colonics par plate and mean values
using Salmonella typhimurium strains and Escherichia coli
Strain  Compound Dase metab. Mean Colonies per plate
ug/plate Activ. value
@E@ TA1I00 Sodium-azide 1 - 492 568 490 478
TA1536 Sodium-azida 1 . 332 230 381 315
TA1537 D-Aminoacridine 50 - 89 85 61 60
TA1538 2-Nitrofluorene 2.6 - 662 731 . 813 847
TA98 2-NitroMluorene 2.5 - 481 K05 465 472
WPzZuvrA MNNG _ 2.5 . 229 226 215 24B
- Dodigen 4022 10000 - 0 0 ] 0
- ! absence



70: 00131169410828 FROM: TELECOH HONSNMTO OPERATOR
MSG: MO 4514912 1 ISI: Page 20 of 34

17-Nov-97 13:46

Hoechs

Pharma Development Caentral Toxicology ' Report No. 92,0487
Page 28 (32)

First experiment

Table l4a : mutability (positive controls) and sterility test of the

cememmeaces experiment with Dodigen 4022 :

Number of revertant colonies per plate and meun values
using Salmonella typhimurium strains and Escherichia coli

strain  Compound - Dose metab. Mean Colonies per plate
ug/plate Activ. value

TA100 2-Aminoanthracen 0.5 + 1559 1814 1591 1571
TA1535 2-Aminoanthracen 1 + 113 108 123 110
TA1537 2-Aminoanthracen 1 + 200 210 206 1B3
TA1528 2-Aminoanthracen U.5 + 1138 1086 1200 1129

TAOS 2-Aminoanthracen 0.5 + 1415 1304 1394 1546
WP2uvrA 2-Aminaanthracen 10 - 261 271 239 274
- $-9 mix 500 w1 + o 0 0 0
- Dodigen 4022 10000 ug + 0 0 0 o

'
‘E; .......... G S S L T PREsammEEa NS aa . ——— consvvmmrn—

1 : prasence
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Second experiment

Table 13 : mutability (positive controls) and sterility test of the

R experiment with Dodigen 4022

Number of rovertant colonies per plate and mean values
using Salmonella typhimurium strains and Escherichia coli

———————————————

Strain Compound ' Dose metab. Maan Colonies per plate
ug/plate Activ. value

------------------------------------------------------------------------------

TAL00 Sodium-azide | - 324 307 383 3})
TA1535 Sodium-s2ide 1 - 402 354 418 392
TA1537 9-~Aminoacridine 50 - 156 113 151 203
181538 2-Nitrofluocrene 2.5 - - 783 757 785 747

TABE 2-Nitrofluorans 2.6 - 588 607 5%2 566

WPZ2uvrA  MNNG . 2.5 - 233 185 243 : 272

- Dodigen 4022 5000 . ¢ 0 0 0
: absence
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Sarond and third experiment

Table 15a : mutability (pesitive controls) and sterility test of the

----- - experiment with Dodigen 4022

Number of revertant colonies per plate and mean values
using Salmonella typhimurium strains and Escherichia coli

Strain  Compound Dose metab, Mean Colonies per plate
ug/plate Activ, value

1A100 Z-Amineanthracen 0.5 + 833 783 860 8BS
TA1535 Z-Amimoanthracen | 1 91 96 80 98
TA1637 2-Aminoanthracen 1 + 121 137 120 108
TAl538 Z-Aminoanthracen 0.5 * 1014 - 1183 967 893
TAS8 2-Anincanthracen 0.5 + 1852 © 1581 1572 1522

WPZuvrA 2-Am1noanthraqen 10 + 201 204 208 195

TASB% Z-fAminpanthracen 0.5 + 1347 1394 1288 13s]
. $-9 mix 50O ul o+ 0 0 0 0
- Dodigen 4022 5000 ug + 0 0 0 0

+ : presence
* : third experiment
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B. GUIDELINES

This study followed the proceduras indicated by the fellowing internationally
sccepted guidelines and recommendations:

- QECD GQuideline for testing of chemicals 471
Genetic Toxicology : Salmonolla typhimurdum, Reverse Mutation Assay,
Adopted : May 26éth, 1983

- DECD Guideline for testing of chemicals 472
fienetic Toxicolegy : Escherichis coli, Reverse Mutation Assay,
Adopted : May 26th, 1983

- The Salmonelia typhimurium reverse mutation assay
HG-Gehe Muta-S. typhimurium, August 1382
- The Escherichia coli WP2 and WPZ uvrA reverse mutation assay
HG-Gene Muta-E. coli, August 1982
office of Toxic Substances
Offica of Pesticides and Toxie Substances
U.§. Environmental Protection Agancy
Washington, D.C. 20480

- EEC Directive 79/831 Annex ¥V, 4.3.1
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