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Document Processing Center (TS-790)
Office of Toxic Substances
Environmental Protection Agency

401 M. Street, SW

Washington, DC 20460

Attention: Section 8(e) Coordinator (CAP Agreement)
RE: 8E CAP - 0024
Dear Section 8(e) Coordinator:

Enclosed are triplicate copies of two studies CIBA-GEIGY
Corporation is submitting pursuant to the TSCA Section 8(e)
Compliance Audit Program and CAP Agreement number 8E CAP-0024.
The information being submitted is not considered Confidential
Business Information. We are submitting the following
information, as required by the CAP Agreement:

Company Name: CIBA-GEIGY Corporation
444 Saw Mill River Road
Ardsley, New York 10502-2699

Attention: Mr. Anthony Di Battista
Manager, Regulatory Affairs & Toxic Substances
Compliance
Telephone (914) 479-2776

Tested Chemical: Anthra{9,1,2-cde}benzo{rst}pentaphene-5,10-
dione, 16-nitro-; Also identified by a sample code number "DETO
0-09";

CAS No.: 128-60-9

Report Title: Mutagenicity Evaluation of DETO 0-09 (Report No.
20838, dated 1/22/78)

Summary: The test material was evaluated for genetic activity
in Salmonella typhimurium strains TA-1535, TA-1537, TA-1538, TA-
98, and TA-100 and Saccharrmyces cerevisiae strain D4 with and
without the addition of mammalian metabolic activation
preparations. In the absence of metabolic activation, the test
material was positive in all strains except TA-1535 and D4. The
results of the tests conducted on the test material with
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metabolic activation were positive in strains TA-1537, TA-1538,
and TA-98. In strain TA-98, revertant frequency exceeded the
positive controls both with and without metabolic activation.

In a corroborative study, the test material was positive
(induced reversion mutations) in all strains with and without
metabolic activation, and in most cases, exceeded the
corresponding positive controls. These studies are submitted
based on the strong positive results and the potential for human
exposure.

Category: Unit II.B.2.b
Prior Reporting: Not Applicable

Please call the undersigned at telephone number (919) 632-2889
if you have any questions about this submittal.

Very Truly Yours,

L/

J ph A. LoMenzo, Ph.D.
ppbHduct Stewardship Director
Textile Products Division

Enclosures
2 copies of this letter
3 copies of the study

cc: A. Di Battista
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SPONSOR: Dyes Environmental and Toxicology Organization, Inc.
MATERIAL: Deto 0-09
SUBJECT: FINAL REPORT MUTAGENICITY PLATE ASSAY

1.  OBJECTIVE
The objective of this study was to evaluate the test compound for-genetic

activity in microbial assays with and without the addition of mammalian
metabolic activation preparations.

2.  MATERIALS

A. Test Compound

1. Date Received: November 30, 1977

2. Description: Black powder
B. Indicator Microorganisms

Salmonella typhimurium, strains: TA-1535 TA-98
TA-1537 TA-100
TA-1538

Saccharomyces cerevisiae, strain: D4

C. Activation System (Ames et al., Mutation Research 31:347, 1975)

1. Reaction Mixture
Component . Final Concentration/ml
TPN 4 pmoles
Glucose-6-phosphate 5 pmoles
Sodium phosphate (dibasic) 100 pmoles
MgCl, 8 pmoles
KC1 33 umoles
Homogenate fraction 0.1-0.15 m? 9,000 x g

supernatant of rat liver

2. 5-9 Homogenate

A 9,000 x g supernatant was prepared from Sprague-Dawley
adult male rat liver induced by Aroclor 1254 five days
prior to kill.
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2.

MATERIALS (Continued)
D. Positive Control Chemicals
Table 1 below lists the chemicals used for positive controls in
the nonactivation and activation assays.
TABLE 1
PROBABLE
a MUTAGENIC
ASSAY CHEMICAL SOLVENT SPECIFICITY
Nonactiva-  Methylnitrosoguanidine Water or Saline BPSb
tion (MNNG)
2-Nitrofluorene (NF) Dimethy]su]fcxidec FSb
Quinacrine mustard (QM) Water or saline FSb
Activation  2-Anthramine (ANTH) Dimethy]su]foxideC BPSb
2-Acetylaminofluorene Dimethy]su]foxideC FSb
(AAF)
8-Aminoguinoline (AMQ)  DimethylsulfoxideC FsP
a
Concentrations given in Results Section
bBPS = Base~pair substitution
FS = Frameshift
CPreviously shown to be nonmutagenic
E. Solvent
Either deicnized water or dimethylsulfoxide (DMSO) was used to prepare
stock solutions of solid materials. A1l dilutions of test materials
were made in either deionized water or DMSO. The solvent empioyed
and its concentration are recorded in the Results Section.
-
BIONETICS
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3.

E

XPERIMENTAL DESIGN

A.

Plate Test (Qverlay Method*)

Approximately 108 cells from an overnight culture of each indicator
strain were added to separate test tubes containing 2.0 ml of molten

agar supplemented with biotin and a trace of histidine. For non-
activation tests, at Teast four dose Tevels of the test compound

were added to the contents of the appropriate tubes and poured
over the surfaces of selective agar plates. In activation
tests, a minimum of four different concentrations of the -
test chemical were added to the appropriate tubes with cells:
Just prior to pouring, an aliquot of reaction mixture (0.5 ml
containing the 9,000 x g liver homogenate) was added to each
of the activation overlay tubes, which were then mixed, and
the contents poured over the surface of a minimal agar plate
and allowed to solidify. The plates were incubated for 48
hours at 37C, and scored for the number of colonies growing on
each plate. The concentrations of all chemicals are given in
the Results Section. Positive and solvent controls using both
directly active positive chemicals and those that require
metabolic activation were run with each assay.

Recording and Presenting Data

The numbers of colonies on each plate were counted and recorded
on printed forms. These raw data were analyzed in a computer
program and reported on a printout. The results are presented

as revertants per plate for each indicator strain empioyed in the

assay. The positive and the solvent controls are provided as

reference points. Other relevant data are provided on the computer

printout.

*Certain classes of chemicals known to be mutagens and carcinogens do not

r&

Litton

produce detectable responses using the standard Ames overlay method.

Some

dialkyl nitrosamines and certain substituted hydrazines are mutagenic in
suspension assays, but not in the plate assay. Chemicals of these classes

should be screened in a suspension assay.

BIONETICS




a
4

&

IIVId/Y G2 OSWA  IN3ATI0S FVId/ W 0¢ 0SHO  §N3ATDS

ILVIA/SITOW0HIIN 00T  YNWO %0 ILVI/oN 61 ONNMW 4Q
UVII/ON 601 HINY  00(-Vi IIVIA/9N 01 ONNH  00T-v)
3L¥I479n 001 Jvv Bh=V] _ 31V d/9n 001 AN HE-V)
3LYd/9N 001  4YVY  BEGT-VY 31vId79n 00l AN BEST-V)
3LVIA/00 001  OWY  LEST-V) LVId/san oy WO LEGT-V)
31VI4/ON 001 HINY GEGT-V] wsne . ILVIL/ON 0T ONNW  SEST-YL an
. ALY 4 HAd SINVINIANOGD +AML
LY 0 892 0 ) 0 EIS & Ivd 90 00000°00S
vE Le2 0001< S01 0 Sg ¥IAID LYH 9N 00000°001
52 8YE 819 £v2 L1y v2 HIAIN Lvd 90 00000°01
by 612 101 (33 21 , 0€ HIAIN 1v4 9N 000001
9¢ 892 0y 62 6 al HIAIT 1v4  on gooni*o
: OGNNOARND §§71
€9 %9 199 vhg £02 691 ¥IALT Ly #aeTOMINOD IATLISOM
25 v22 9¢ 92 91 12 ¥IAI ivy TOHINGD LNIATOS
NOTLVATLDY .
2y 0 0 0 0 0 _— -~ 9N 00000°006
05 0 €9 0 0 0 ——— -=~  ON 00000°001
82 g6y 0001< 08 LEY 92 - ~~= 90 00000°01
£€ 2y 958 66€ 0e2 02 - -== 901 00000°( .
€ 181 €12 L9 95 z€ -—- ~== 901 00001°0
ONNOdWDD 1571
865 vol 21l 0001< v6b L%E --- - 80 T0YINOD IATLISOM
»2 sL1 %5 vE 52 81 _— .- T0HINOD 1N3AT0S
NOTLVAILOVHNON
2 1 z 1 2 1 2 1 2 1 2 1
Y 001~v1 B6-Y1 8€S1-v1 LEST-V] SEG1-y) INSSIL  S$3123dS 15831
31vY1d ¥H3Id SLILNVYI®IAISN _
*3IVTd M3d (ON) SWYHONUDIW MO (IN) SHILITOHIIW NI NIATO 34V SNATIVHINIINGD 30N .
LL/R0/2Y  331V0 NORIIVILINT 1531 *9
OSHO 1 INIAT0S a3
60-0 0130 .;UNNOCWOD 1S3L IHL 40 NOILVYNOISIA 3009 ¥O IHVN 'y

W e e - > > T Dy e = ™ > = . o -

[ 37Avl SEINSIH




INTERPRETATION OF RESULTS AND CONCLUSIONS

r-l

Litton

The test compound was examined for mutagenic activity in a series
of in vitro microbial assays employing Salmonella and Saccharomyces
indicator organisms. The compound was tested directly and in the
presence of liver microsomal enzyme preparations from Aroclor-
induced rats. The following results were obtajined:

A.

Toxicity Test Results

The compound was tested over a series of concentrations such
that there was either quantitative or qualitative evidence
of some chemically-induced physiological effects at the -
high dose level. The low dose in all cases was below a
concentration that demonstrated any toxic effect. The dose
range employed for the evaluation of this compound was from
0.1 pg to 500 pg per plate. The compound was toxic to all
the strains except D4 at 100 and 500 pg per plate.

Nonactijvation Test Results

The results of the tests conducted on the compound in the
absence of a metabolic system were positive with all the strains
except TA-1535 and D4. A dose-related increase in revertant
frequency was also observed with TA-1537, TA-1538, TA-98 and
TA-100. ~

Activation Test Results

"The results of the tests conducted on the compound in the

presence of the rat liver activation system were positive with
the strains TA-1537, TA-1538 and TA-98. The compound exhib-
ited genetic act1v1ty with TA-1537 at 10 pg dose level and the
next two higher doses were toxic. The strain, TA-98, exhib-
ited a dose-related increase in revertant frequency

BIONETICS




5.

INTERPRETATION OF RESULTS AND CONCLUSIONS (Continued)

Litton

D. Conclusions

The test compound, Deto 0-09, exhibited genetic activity with
TA-1537, TA-1538, and TA-98 strains in activation and nonactiva-
tion assays and with TA-100 in nonactivation assays conducted

in this evaluation and is considered as mutagenic under these
test conditions.
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D.R. Jagannath, Ph.D. Date

Section Chief

Submammalian Genetics

Department of Molecular
Toxicology

Reviewed by:
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David J. Brusick, Ph.D. Date

Director

Department of Molecular
Toxicology
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EXPLANATICN OF EVALUATION PROCEDURES FOR PLATE ASSAYS

Plate test data consist of direct revertant colony counts obtained
from a set of selective agar plates seeded with populations of mutant
cells suspended in a semisolid overlay. Because the test chemical
and the cells are incubated in the overlay for 2 to 3 days, and a few
cell divisions occur during the incubation period, the test is semi-
quantitative in nature. ATthough these features of the assay reduce
the quantitation of results, they provide certain advantages not con-
tained in a quantitative suspension test:
. The small number of cell divisions permits potential
mutagens to act on replicating DNA, which is often more
sensitive than nonreplicating DNA.

- The combined incubation of the compound and the cells in
the overlay permits constant exposure of the indicator
cells for 2 to 3 days.

A. Surviving Populations

Plate test procedures do not permit exact quantitation of the
number of cells surviving chemical treatment. At low concen-
trations of the test chemical, the surviving population on the
treatment plates is essentially the same as that on the nega-
tive control plate. At high concentrations, the surviving
population is usually reduced by some fraction. Our protoco]
normally employs several doses ranging over two or three log
concentrations, the highest of these doses being selected to
show slight toxicity as determined by subjective criteria.

B. Dose Response Phenomena

The demonstration of dose-related increases in mutant counts is
an important criterion in establishing mutagenicity. A factor
that might modify dose-response results for a mutagen would be
the selection of doses that are too low (usually mutagenicity
and toxicity are related). If the highest dose is far lower
than a toxic concentration, no increases may be observed over
the dose range selected. Conversely, if the lowest dose em-
ployed is highly cytotoxic, the test chemical may kill any
mutants that are induced, and the compound will not appear to
be mutagenic.

BIONETICS
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6. EXPLANATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS (Continued)

C.

Litton

Control Tests
Positive and negative control assays are conducted with each
experiment and consist of direct-acting mutagens for nonactiva-
tion assays and mutagens that require metabolic biotransforma-
tion in activation assays. Negative controls consist of the
test compound solvent in the overlay agar together with the
other essential components. The negative control plate for
each strain gives a reference point to which the test data are
compared. The positive control assay is conducted to demon-
strate that the test systems are functional with known mutagens.
Evaluation Criteria for Ames Assay
Because the procedures used to evaluate the mutagenicity of the
test chemical are semiquantitative, the criteria used to determine
positive effects are inherently subjective and are based primarily
or a historical data base. Most data sets are evaluated using
the following criteria:
1. Strains TA-1535, TA-1537, and TA-1538
If the solvent control value is within the normal range, a
chemical that produces a positive dose response over threé
concentrations with the lowest increase equal to twice
the solvent control value is considered to be mutagenic.
2. Strains TA-98, TA-100, and D4
If the solvent control value is within the normal range,
a chemical that produces a positive dose response over three
concentrations with the highest increase equal to twice the
solvent control value for TA-100 and two to three times the
solvent control value for strains TA-98 and D4 is considered
to be mutagenic. For these strains, the dose response
increase should start at approximately the solvent control
value.
3. Pattern
Because TA-1535 and TA-100 were both derived from the same
parental strain (G-46) and because TA-1538 and TA-98 were
both derived from the same parental strain (D3052), there
is a built-in redundancy in the microbial assay. In general
the two strains of a set respond to the same mutagen and
such a pattern is sought. It is also anticipated that if a
BIONETICS




6. EXPLANATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS (Continued)

D. Evaluation Criteria for Ames Assay

3. Pattern

given strain, e.g. TA-1537, responds to a mutagen in
nonactivation tests it will generally do so in activation
tests. (The converse of this relationship is not expected.)
While similar response patterns are not required for all
mutagens, they can be used to enhance the reliability of

an evaluation decision. :

4. Reproducibility

If a chemical produces a response in a single test that
cannot be reproduced in one or more additional runs, the
initial positive test data loses significance.

The preceding criteria are not absolute and other extenuating
factors may enter into a final evaluation decision. However,
these criteria are applied to the majority of situations and
are presented to aid those individuals not familiar with this
procedure. As the data base is increased, the criteria for
evaluation can be more firmly established.

E. Relationship Between Mutagenicity and Carcinogenicity

It must be emphasized that the Ames Salmonella/microsome test
is not a definitive test for chemical carcinogens. It is
recognized, however, that correlative and functional relation-
ships have been demonstrated between these two end points.

The results of comparative tests on 300 chemicals by McCann et
al. (Proc. Nat. Acad. Sci. USA, 72:5135-5139, 1975) show an
extremely good correlation between results of microbial muta-
genesis tests and in vivo rodent carcinogenesis assays.

A1l evaluation and interpretation of the data presented in
this report are based only on the demonstration of or lack of
mutagenic activity.

BIONETICS
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STANDARD OPERATING PROCEDURES

To ensure an accurate and reliable mutagenicity testing program, LBI
instituted the following procedures:

Litton

The test compound was registered in a bound log book recording
the date of receipt, complete client identification, physical
description and LBI code number.

Complete records of weights and dilutions associated with the

testing of
notebook.

the submitted material were entered into a bound -

Raw data information was recorded on special printed forms that

were dated
collection
were filed

All animal
were taken

and initialed by the individual performing the data
at the time the observations were made. These forms
as permanent records.

tissue S-9 preparations used in the activation tests
from dated and pretested frozen lots identified by

a unique number. The S-9 preparations were monitored for uni-
formity and the information recorded.

BIONETICS
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4) J/ 8EHQ-92-12282: Rank - high.

Chemical: 16-nitroanthra{9,1,2-cde]benzo[rst]}pentaphene-5,10-dione
(Vat Black DD cake Dbl Pst; Cibanone Black DM Dbl Pst; DETO 0-09;
CAS# 128-60-9).

Mutagenicity evaluation of DETO 0-09, Litton Bionetics, Inc.,
Kensington MD, dated January, 1978: Strongly positive for
gene mutations, with dose response, in Salmonella typhimurium
in strains TA98, TAl1537 and TAl538 both without and with
metabolic activation, in strain TA100 without but not with
activation, and negative in strain TA1535 both without and
with metabolic activation.

Negative for DNA effects (gene conversion) in Saccharomyces
cerevisiae strain D4 both without and with metabolic
activation.

NOTE

Ranked high due to strong response in the
Salmonella/Ames assay




