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August 15, 1984

ﬁm?a?m: Mo p

i
Mr. Louis Borghi
Staff Scientist
The Dynamac Corporatio

11140 Rockville Pike 84940080227
Rockville, K& 20852

g

Dear Mr. Borghi:

Your recent phone zalil to Dr. D. W. Kreh requested additional
information for the following compounds:

- 1,8-dihydroxy-4,5-dinitroanthraquinone, CAS No. 81-55~C <.
N,N-dimethylcyclohexylamine, CAS No. 98-42-2 “ T

Specifically you requested the raw data and test p:otocols £nr ue
basic toxicity studies we submitted to Mr. Martin Creif cn June 4,
1984. .

Fnclosed please find the raw data fo: these two studies. The acvtr
aquatic effects data were reorganized and typed to better preseut
the information. We are unable to provide the protocols since :ihnese
stulies were performed before we started writing formal protocels.

Wa are also encloging two additions? reports for the 1,8-dihydroxy-
4,5~dinitroanthraquinone. Taese reports are:

Mouse Lymphoma Forward Mutatior Assay, and
Unscheduled DNA Synthesis (p Hurric Wi--39 Cells Assay

Sincerely,

R L Rebegh

Robert L. Raleigh, ¥.D., Biracror
Health and Envirenment Labora:isvies
(716) 722-287%

RLR/JRH:drc
Enclosursas

EnSTMAL HODAK SON PAN Y « 342 & TATE STREEY - ROCHESTER, NEW YORK 14650




- ; -
MUTAGENICITY EVALUATION OF gl-55-0

DNC COMPOUND 78-142

IN THE
FORWARD

SUBMITTED TO:

EASTMAN KODAK
1669 LAKE AVE.
ROCHESTER, NY 14650

SUBMITTED BY:

LITTON BIONETICS, INC.
5516 NICHOLSON LANE
KENSINGTON, MARYLAND 20795

LBI PROJECT NO. 20989
REPORT DATE: DECEMBER 1978




PREFACE

This report contains a summary of the datz compiled during the
evaluation of the test compound. The report is organized to
present the results in a coacise and easily interpretable manner.
The first part contains items I-VIII. Items I-IV provide sponsor
and compound identification infcrmation, type of assav, aad

the protocol reference rumber. A1l protocol references indicate
2 standard procedure described in the Litton Bionetics, Inc.
"Screening Program for the ldentification of Pctential Mc:tagens
and Carcinogens.” Item V provides the initiation and comoletiion
dates for the study, and item VI jdentifies the tables and/cr
figures contcining the data used by the study director in inter-
preting the test results. The interpretation itself is in item
Vil. 1tem VIII provides the conclusion and evaluation.

The second part of the report, entitled PROTOCOL, describes, in
detail, the materizls and procedures employed in conducting the
assay. This part of the report also contains eveluatiorn. criieria
used by the study director, and any appendices. The evaluztion
criteria are included to acquaint the sponsor with the methods
used to develop and analyze the test results.

All test and control results presented in this repurt are supportec
by fully documented raw data which are permanently mairtained

in the files of the Department of Genetics and Cell Biolegy.

Copies of raw data will be supplied to the sponsor upon reguest.
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. SPONSOR: Eastean fodak

11. MATERIAL (TEST CONPOUND): LBI ASSAY NO. 2091
A Identiffcation: ONC Compound 78-14Z
" 'B. Date Recefved:  March 17, 1978
- C. Physical Description: Brown powder
TYPE OF ASSAY: Mouse Lymphcza Forward Mutation Assay
‘ PROTOCOL NUMBER: 431 (DMT-106)

STUDY DATES:
A. Initiatioi:: May 18, 1978
B. Completion: November 12, 1978
RESULTS:
The data are presented in Tables 1 and 2.
The data show the concentrations of the test compound employed,
surviving populaticns during the expressisn pericd, number of
wmutant clones obtained, and calculated mutaticn frequencies. Al
calculations are performed by computer program.

INTERPRETATION OF RESULTS:

The test compound, DNC Compound 78-142, was suspended in water at
a concentration of 500 to 1000 ug/ml. Upon ten-fold dilution
into culture medium, only a slight amount of material remained in
suspension.

Data from twe trials of the mutation assay form the basis Tor
evalution of the test compound. The nonactivavion assay was
performed over the dose range of 0.625 ug/m! io 35 rg/m} and
the activation assay from 0.625 ug/m! to 25 ug/ml. Preliminary
cytotoxicity and mutation assays showed severe toxicity to

cell growth within 24 hours of treatment at 40 ug/ml and higher
doses without activation. With activation, variable toxici ty
was observed such that the maximum dose without excessive
toxicity varied from 10 to 40 ug/ml. The coses chosen for the
mutation assays were within the range of cytotoxicities where
any mutagenic activity is normally observed. After the cells
were cloned for mutant selection, the percent relative growth
in the treated cultures was founo to range from 10.7% to £3.1%
(Table 1) and 2.6% to 130.6% (Table 2) withsut activation and
from 36.5% to 80.3% (Table 1) and 58.6% to 141.2% (Table 2) for
the activation assay.




VII.

INTERPRETATION OF RESULTS (continued)
The results of the mutation assays are presented in Tanles i and 2.

The assay yiven in Table 1 showed the test compound to be mutagenic
under nonactivation conditiors and to be inactive in the ;resence
of 59 metabolic activation. At four dose levels in *he nonactivation
assay, the mutant frequency exceeded the 2.5-fold minimum increase
over the average background frecuency (solvent and negative control
average) considered necessary to establizh a positive response.
Furtherrore, the mutation fraquency was dose-related, shcreasing to
14.5 times the background frequency at 3% ng/ml. With activation,
the mutant frequencies in the treated cultures were comparable

to the solvent and negative control values and none exceeded the
2.5-fola minimum increase for a positive response.

The mutation assay was repeated because the average cloning
efficiency of the sclvent and negative controls was only about
57%. With guod culturing conditions the cioning efficiency
should exceed 70%. The cells used for this assay appeared tc be
in a healthy state and no reacon is known for the low cioning
efficiency. The positive contro?! compounds yielded mutant
frequencies in tne normal range that are greatly in excess of
the background frequency, which suggests the efficiency of
mutar' detection was normal. Nevertheless, a repeat assay
with ¢ ormal cloning efficiency was considered desirabie to
confirm the results obtained.

The average cloning efficiency of the solvent and negative coutrols
in the repeat assay (Table 2) was 77.8%, which demonstraied good
culturing conditions for this trial. Without activation, the test
compound was mutagenic at two dose levels; a 5-fold increase over
the average background frequency was obtained at 20 ug/m! and a
23-Told increase occurred at 30 ug/ml. These results compare weli
with the dose-response shown in Table 1. With $9 activation. the
mutant frequencies in the treated cultures remained comparable

to the average background frequency. Although the mutant frequency
at 2.5 ug/ml was nearly 2.5 times the background, the frequency

at 5.0 ug/ml was at the background level and no dose-related
response was obtained. The test compound was excessively toxic

at 25 ug/ml and no mutant colonies were observed, presumzbly
because the cells did not survive the cloning and selection
conditions.
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TIRRETATIONOF RESATS (cotimed):

- “The EMS positive control in the nonactivation assay apparently
* . decomposed prior to exposing the cells in this trial since no
~  toxicity was observed (141.0% relative growth) and the mutant
- frequency was at the background level. The positive control
for the activation assay gave a normal mutant frequency about
fourteen times the background level. The background frequency
- was within the range of values normally obtained but was
“higher ‘than 1n the preceding trial in Table 1. The background
may vary from trial to trial, mainly because of differences in
the efficiency of removal of pre-existing mutants prior to the
use of cell cultures in the mutation assay.

CONCLUSIONS:

The test compound, DNC Compound 78-142, induced an increase in
mutations at the TK locus in L5178Y mouse lymphoma cells only
under nonactivation conditions und not in the precence of the
S9 metabglic activation system. The compound was active in the
15 to 35 ug/ml applied concentration range.

Submitted by:
Study Director

Bt
pran Vv |2-22.77
Brian r, Ph.D. Date
Section Chief

Mammalian Genetics

Department of Genetics

and Cell Biology

Reviewed by:

Dzpartment of Genetics
m and Cell Biology
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PROTICOL NO. 431

1. O0SSECTIVE

The ohjective of this study is to evaluate the test material for ite
ability to induce forward mutation in the 15178Y TK+/- mouse lymphcma
cell line, as assessed by colony growth in the presence of 5-bromo-2'-
deoxyuridine (8rdU).

RATIONALE

Thymidine kinase (TK) is a cellular enzyme that allows celis to salvage
thymidine from the surrounding medium for use in DNA synthesis. If a
thymidine anaiog such as BrdU is included in the arowth amedum, the
analog will be phosphorylated via the TK pathway anc be incorporated

ints> DNA, eventually resulting in cellular death. {(211s which are hetero-
zygous at the TK locus (TK+/-) may undergo a single step forward mutation
to tha 7K -/- genotype in which iittle or no TK activity remains. Such
mutants are as viable as the heterozygotes in norma! medium because DNA
synthesis proceeds by de novo synthetic pathways that do not iavoive
thymidine as an intermediate. The basis for selection of the TK-/-
mutants is the lack of any ability to utilize toxic analogs of thymidine,
which enablas only the TK-/- mutants to grow in the presence of BrdU.
Cellis which grov to form colonies in the presence of BrdU are therefore
assumed to have mutated, either spontaneously or hy the action of a test
substance, to the TK-/- genotype.

MATERIALS

k. Indicator Cells

The mouse lymphoma cell line, L5178Y TK+/-, used in this assay is
derived from the Fischer L5178Y line of Dr. Donald Clive. Stocks
are maintained in Yiquid nitrogen and laboratcry cultures are period-
ically checked for the absence of mycoplasma contamination by
culturing methods. To reduce the negative control frequency (spon-
taneous frequency) of TK-/- mutants to as low level as possibie, cell
cultures are exposed to conditions which select against the TK-/-
phenotype {exposure to methotrexate) and are then returned tc =ormal
growth medium for three or more days before use.

Media

The cells are maintained in Fischer's muuse leukemia medium sunple~
mented with L-glutamine, sodium pyruvate, and horse serum (10% oy
volume). Cloning medium consists of the preceding growth medium

with the addition of agar to a final concentrztion of 0.35% to achieve
a semisolid state. Selection medium is cloning medium containing

50 or 100 pyg/ml cf BrdU.

[ Fipaingy
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3. WATERIALS (continued)
C. ¢co nt’rﬂ Compounds |
} Vl“‘,r ',Vr‘i‘;fﬁfcﬁﬁtfél's' e

A negative control consisting of assay procedures performed
on untreated cells is performed in ali cases. If the tes:

~“compound is not soluble in growth medium, an crganic solvent
(normally DMSO) is used; the final coacentration of solvent
in the growth medium will be 1% or less. Cells exposed to
solvent in the medium are also assayed as the solvent negative
‘control to determine any effects on survival or mutation caused
by the solvent alone. For test substances assayed with activa-
tion, the untreated and solvent negative controls will include
the activation mixture. :

Positive Controls

Ethyimethane sulfonate (EMS) is highly mutagenic via alkylation
of cellul~r DNA and will be used at 0.5 ul/ml as a positive
control for nonactivation studies.

Dimethylnitrosamine (DMN) requires metabolic activation by
microsomal enzymes to become mutagenic and will be used at
0.31u1/ml as a positive control for assays performed with acti-
vation. .

D. Sample Forms

Solid materials are dissoived in growth medium, if possible, or in
DMSO, unless another solvent is requested. Liquids are tested by

_ direct addition to the test system at predetermined concentrations or
following dilution in a suitable solvent.

4. EXPERIMENTAL DESIGN
A. Dosage Selection (Cytotoxicity testing)

The solubility of the test chemical in growth medium and/or DMSO is
first determined. Then a wide range of chemical concentrations is
tested for cytotoxicity, starting with ~ maximum applied dose of 10
mg/ml for test chemicals scluble in media or 1 mg/ml for solutions in
organic solvents. After an exposure time of fcur hours, the cells are
washed and a viable cell count is ubtained the next day. Relative
cytotoxicities expressed as the reduction in growth compared to the
growth of untreated cells are used to select seven to ten doses that
cover the range from 0 to 50-90% reduction in 24-hour growth. These
selected doses are subsequently appliied to cell cultures prepared
for mutagenicity testing by only four or five of the doses will be
carried through the mutant selection prccess. Taic procedure compen-
sates for daily variations in cellular cytotoxicity and cnsures the
choice of four ar five doses spaced from 0 to 50-390% reduction in
cell growth.

BIONETICS




B. Mutagenicity Testing
1. Nonactivation Assay

The procedure used is based on that reported by Ciive and
Spector (1975) and is summarized as follows. Cultures ex-
posed to the test chemical for four hours at the preselected
doses are washed and placed in growth medium for two or three
days to allow recovery, growth and expression of the induced
TK-/- phenotype. Cell counts are determined daily and agpro-
priate dilutions are made to allow optimal growth rates.

At the end of the expression period, 3 x 106 cells for each
selected dose are seeded in soft agar plates with selection
medium and resistant (mutant) colonies are counted sfier 10 days
incubation. To determine the actual number of cells capable of
forming colonies, a portion of the cell suspension is also
cloned in normal medium (nonselective). The ratio of resistant
colonies to total viable cell numi>r is the mytant freguency.

A detailed flow diagram for the mutation assay is provided in
Figure 1.

Activation Assay

The activation assay can be run concurrently with the nonactiva-
tion assay. The only difference is the addition of the S9
fraction of rat liver homogenate and necessary cofactors (CORE)
during the four-hour treatment period. CORE consists of NADP
(sodium salt) and isocitric acid. The final concentrations of
the aciivation system components in the cell suspension are:

2.4 mg NADP/ml; 4.5 mg isocitric acid/ml; and 50 ul S9/ml.

Preparation of 9,000 x g Supernatant (S9)

Fischer 344 male rats are normally used as the source of hepatic
microsomes. Induction with Aroclor 1254 or other agents is performed
by injections five days prior to sacrifice. After decapitation and
bleeding, the liver is immediately dissected from the animal using
aseptic technique and placed in ice cold 0.25M sucrose buffered with
Tris at pH 7.4. When an adequate number of 1ivers is obtained, the
collection is washed twice with fresh buffered sucrose and completel:
homogenized. The homogenate is centrifuged for 10 minutes at 9,000

x g in a refrigerated centrifuge and the supernatant (S9) from this
centrifuged sample is retained and frozen at -80°C until used in

the activation system. The S9 fraction may be obtaiiied from induced
or noninduced rats or other species, as requested.

BIONETICS




B ',The scrnned doses. cel'l counts, and mutant and viable colony counts
ST i{"L,,vrl}'l b: mtend into a computer program. The results are analyzed and
© “printed.

6. REFERENCE
Clive, D. and Spector, J.F.S.: Laboratory procedure for assessing

specific locus mutations at the TK locus in cultured L5178Y mouse lym-
phoma cells. Mutation Res., 31:17-29, 1975.
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~ EVALUATION CRITERIA

. A-compound is considered mutagenic in this :3say if it meets the
- following criteria: - :

- Alhése;fﬁépoﬁsé relationship is observed over 3 of .he 5
dose levels tested.

The minimum increase at the low level of the dos2-response
curve is at least 2.5 times greater than the soivent and
negative control average value.

The solvent and negative control data are within the normal
range of the spontaneous background €ar the TK locus.

A1l evaluations of mutagenic activity are based on consideration of

. the concurrent solvent and negative control values run with the ex-
periment in question. Positive control values are not used as refer-
ence points, but are included to ensure that the current cell popula-
tion responds to direct and promutagens under the treatment conditions.

Occasionaliy, a single point within a concentration range will show
an increase 2.5 times greater than the spontaneous backoround. If
the increase is at the high dose, is reproducible, and i< an
additional higher dose level is not feasible because of toxicity.

the compound can be considered mutagenic. If the increase in internal
within the dose range and is not reproducible, the increase will
normally by considered aberrant. If the internal increase is repro-
ducible, several doses clustered around the positive concentration
wiil be examined to either confirm or reject the reliability of the
effect.

As the data base on the assay increases. the evaluation criteria
can be expected to become more firmly established.
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| PREFACE

This report contains a susmary of the data compiled during the
evaluation of the test compound. The report s organized to
present the resuits in a concise ard easily {nterpretabic manner.
The first part contains items I-VIII. Items I-IV provide sponsor
- and compound identification information, type of assay, and
the protocol reference mmber. All protocol references ind’:-ate
8 standard procedure described in the Litton Bionetics, Inc.
"Screenii:g Program for the Identification of Potential Mutagens
and Carcinogens.” Item V provides the inftiation and completion
dates for the study, and item VI {1dentifies the tables and/or
figures containing the data used by the study director fn inter-
preting the test results. The interpretation itself s in ftem
VII. Item VIII provides the conclusion and evaluation.

The second part of the report, satitled PROTOCOL, describes, in
detail, the materials and procedures emplcyed in conducting the
assay. This part of the report alsc contains evaluation criterta
used by the study director, and any appendices. The evaluztion
criteria are included ¢o acquaint the sponsor with the methods
used to develop and analyze the test recults.

A1l test and control results presentad in this report are supported
by fully documented raw data which are permanently mairtained

in the files of the Department of Genetics and Cell Biology.

Copies of raw data will be suppiied to the sponsor upon request.




1. SPONSOR: Eastman Kodak
MATERIAL (TEST COMPCUND): LBI ASSAY NO. 299
A. Jdentification: DNC Compound 78-142
B. Date Received: March 17, 1978
C. Physical Description: Brown powder
TYPE OF ASSAY: Unscheduied DNA Synthesis in Human WI-38 Cells Assay
PROTOTOL NO.: 434 (DMT-108)
STUDY DATES:
A. initiation: June 15, 1978
B. Completion: October 17, 1978
RESULTS:
The results are presented in Tables 1 through 4.
INTERPRETATION OF PESULTS:

The test compound, DNC Compound 78-142, dissolved in DMSO at a
concentration of 5.0 mg/ml to form a dark reddish solution. The
compound remained soluble in the growth medim at the highest tested
dose level of 50 ug/ml. A preliminary UDS assay showed that
concentrations of 10”7 ug/ml and above were toxic to the cells
(reduced the DNA synti -tic activity considerably below the
negative control value) under both activation and nonactivation
conditions. Severii UDS assays were performed at applied doses
ranging Trow 7 to 50 po/mi without activation and from 0.1 to

50 ug/ml with activation. Data from these trials are presented
in Tables 1-4, which are considered together in the evaluation
of this test compound.

Table 1 presents unscheduled DMA synthesis (UDS) data for the
2ppiied concentration range of 1 ug/ml to 50 ug/ml. The test
coipound was toxic at 50 ug/ml, reducing the DNA synthetic activity
below the negative controls. No evidence for UDS activity wes
wbtained under activation conditions, but since the BaP positive
control also did not cause any detectabie UDS activity, this assay
was rot definitively negative. UDS was chserved for twc dose levels
{1 ug/ml and 10 ug/ml} in the ncnactivation assay; however, no
response was obtainzd at the intermediate dose of 5§ ug/ml. This

BIONETICS




o ';71: mxmmmm OF RESULTS (continued)
EREA Jtck?""éf a clear dose-relaced response suggested the assay be

' repeated. Also, the positive conirol (WONG) apparently
decomposed and dfd not result in UDS activity.

The ngut assay shown in Table 2 yielded UDS activity (206% of
control) only at the dose level cof 10 ug/ml for the nonactivation
conditiors. The activation assay provided no evidence for UDS
~activity, although the lack of response to the positive control
‘makes it uncertain whether good activation conditions were
~established. The MNNG pusitive control was very active in the
nonactivation assay.

A repeat activation assay, using S9 from Aroclor 1254 induced

rat liver, is shomn in Table 3. The BaP positive control

gave significant UDS activity in this trial; the UDS activity
normally does not increase with BaP concentrations above 10 ug/ml,
presumably because of saturation associated with insolubility.

For the test compound, no evidence was obtained for UDS activity
over the concentration range of 0.1 ug/mi to 10 ug/ml. The

DNA synthetic activity at all tested doses was comparable to the
untreated (solvent) control.

Another trial of the nonactivation as:-y was nerformed to confirm
the positive response found in earlier uriais. Tatle 4 shows
that the test compound does cause a dose-related UDS activity.

At 25 ug/ail, the DNA synthetic activity was 234% of the untreated
(negative) control; this activity decreased to 186% at 12.5 ug/ml
and to 121% at 10.0 ug/m1. The latter value is within the normal
varfability of the UDS assay. Thus, the UDS activity observed

in earlier trials was contirmed, aithough the corcentration level
for the maximum UDS activity varies from one trial to the next.




COXCLUSIONS

The test compound, DNC Compound 78-142, induced unscheduled

DNA synthesis (UDS) in human WI-38 cells only under noractivation
conditions. Maximum UDS activity occurred i: the 1 ug/m! to

25 ug/al concentration range. Therefore, the test compound is
considered active in tre UDS assay.

Submitted by:

Study Director

{bmﬁ/n/f.ug,‘ I12-3278

Arian Myhr, Ph.O. Date
Section Chief

Mammalian Genetics
Department of Genetics

and Cell Biology

Reviewed by:

Qc'»\j Bv\@ 2lp2 175

David Brusick, Ph.D. te
Director .
Department of Genetics

and Cell Biology
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- UNSCHEDULED DWA SYNTHESIS I WUMAN WI-38 CELLS ASSAY

- cunm:_Eastan Kodak L81 ASSAY NO._2091 _DATE: August 8, 1978
~ CLISAT'S COMPOUND CODE: DNC Compound 76-142 _ SOLVENT: _DMSO
- ACTIVATION SYSTEM:_$9: Moninduced Mouse Liver

: o PERCENT
TEST CONCENTRATION  ug DNA OPM/ug DNA OF CONTROL

NONACTIVATION:

| Negative VContro'l
:zﬁi"ﬁ::::ﬂ 5 ug/ml
ONC 78-142 1 ug/ml
NC 78-142 $ ug/ml
DNC 78-142 10 ug/ml
DNC 78-142 50 ug/ml

ACTIVATION:

Negative Control ----

Positive Control 1 ug/ml
Tesékcgpound:‘

DNC 78-142 T ug/ml 8.1
iniC 78-142 S ug/ml 24.26
DNC 78-142 10 ug/ml 29.86
ONC 78-142 50 pg/mi 25.58

MNNG = N-methyl-N'-nitro-N-nitrosoguaaidine
B8aP = Benz (a)pyrene
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TABLE 2

CLIENT: _E-<tpan Kodak LBI ASSAY NO._299] JATE: Aygust 21, 1978
CLIENT'S COMPOUND CODE:__DNC Compound 78-142  SOLVENT: DMSQ
ACTIVATION SYSTEM: S9, Non-induced Mouse Liver

. PERCENT
TEST CONCENTRATION ug DNA DPM/ug DNA OF CGNTROL

NONACTIVATION:

Negative Control -——

Solvent Control ——=

Positive Control 5 pg/ml
{MNNG)

Test Compound:
DNC, 78-142 1 ug/ml
DNC, 78-142 5 pg/ml
DNC, 78-142 10 ug/m}

DNC, 78-142 50 pg/ml

ACTIVATION:

Negative Control o—-

Solvent Control e

Positive Control 1 ug/ml
(BaP)

Test Compound:
DNC, 78-142 1 ng/ml 33.82
DHC, 78-142 5 ug/ml 28.81
DNC, 78-142 10 ug/ml 35.28

DNC, 78-142 50 ug/ml 42.44

MNNG = N-methyl-N'-nitro-N-nitrosoguanidine
BaP = Benz (d)pyrene
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'I’ABLE 3

m@ m § SIN mmc WI-38 CELLS ASSAY

© CLIENT: Eastman Kodak __LBI ASSAY MO._2991 __DATE: October 17, 1978
© CLIENT'S COMPOUND CODE: _nug_mg_ 78-142 _ SOLVENT:__DMSO
 ACTIVATION SYSTEM:_S9: Araclor 1254 Induced Bat Liver

' ‘ , PERCENT
TEST CONCENTRATION  ug DNA 0PM/ug DNA OF CONTROL

NOMACTIVATION:

Negative Control

Solvent Control

Positive Control
(MNNG )

Test Compound:

ACTIVATION:

Negative Control «.--

ls;gl:e?t antrol] ceen
sitive Control 10 ug/ml

(BaP) s

Positive Control 50 ug/ml
(BaP)

Test Compound:

DNC 78-142 .
DNC 78-142
DNC 78-142
DNC 78-142
DNC 78-142

Ba? = Benz(a)pyrene

EB BIONETICS
Utton




Litton

TRC.E4
UNSCHEMULED DNA SYNTHESIS IN HUMAN WI-38 CELLS ASSAY

CLIENT: Eastman Kodak LBI ASSAY NO._295% DATE :Move “her 22, 1978

CLIENT'S COMPOUND CODF: ONC compound 78-142 SULVENT :_DMS0

ACTIVATION SYSTEM: Non-activation

PERCENT
TEST CONCENTRATION ug ORA DPM/ug BNA CF CONTRGL

NONACTIVATION:

Solvent Contro:
Positive Control 10 .g/ml

(MNNG )
Test Compound:

DNC, 78-142 0.50 wug/ml
DNC, 78-142 1.00 wug/ml
DNC, 78-142 2.50 wug/ml
DNC, 78-142 5.00 wg/ml -
DNC, 72-142 10.00 ung/ml
DNC, 78-142 12.50 wug/ml
DNC, 78-142 25.00 wuwg/ml
DNC, 75-142 50.00 ug/ml

MNNG = N-methyl-N'-nitro-N-nitrosoquanidine
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1. OBJECTIVE

- The objective of this assay is to evaluate the test material for its
ability to induce unscheduled DNA synthesis (UDS) in WI-38 human
cells as determined by the _mount ¢f radioactive thymidine incor-
porated per microgram of DNA.

. RATIONALE

WI-38 cells attach to a surface and multiply until contact inhibition
impased by a confluent monolayer causes complete growth arrest.
Cultures thus arrested are composed primariiy of cells which cre

not actively synthesizing DNA. A further block of DNA synthesis

is achieved by inclusion of hydroxyurea in the medium. If tritiated
thymidine (3H-TdR) is introduced in the medium in the presence of .
hydroxyurea, 1ittle or no label will be incorporated into DNA.
Addition of a test substance that interacts with the DNA usually
stimulates a repair response in which the altered portion of DNA is
excised and the missing region replaced by DNA synthesis. This
synthesis of DNA by nondividing cells is knowr as UDS and can be
measured by determining the amount of *H-TdR incorporated into DNA.
Exposure of WI-38 cells to varicus forms of radiation or to chemicals
knowni :ouobg mutagenic or carcinogenic has resulted in the observa-
tion o .

HMATERIALS
A. Indicator Cells

The WI-38 normai human diploid cell strain is obtained directly
from ATCC, Rockville, MD, .t the Towest passage available.
Laboratory cultures are grown in Eagle's Minimum tssential Medium
{EMEM) suonlemented with 102 fetal bovine serum. 2mM L-glutamine,
and 100 units peniciliin and 100 ug streptomycin per milliliter.

Control Compounds
1. Negative Controls

A negative control consisting of assay procedures on un-
treated cells is utilized in all cases. If the test com-
pound is not soluble in growth medium, an organic solvent
(normally DMSO) is used; the final concentration of
solvent in the growth medium will be 1% or less. Cells
exposed to solvent in the medium are also assayed as the
solvent negative control to determine cay erfects on UDS
caused by solvent alone. For test substances assayed with
activation, untreated and solvent negative controis will
include the activation mixture.




Positive Controls

N-methyl-n'-nitro-n-nitrosoguanidine (MNNG) is highly

mutagenic via alkylation of DNA and is used at & 7inal

concentration of 5 to 10 ug/ml as a positive control for

assays performed without activation. Benz(a)pyrene re-

quires metabolic activation to react witn DNA 2:d is used

:: } to 20 ug/ml as a positive control for activation con-
tions.

C. Sample Forms

Solid materials are dissolved in growth medium, if possible,
or in DMSO, unless another solvent is requested. Liquids are
tested by direct addition tc the test system at predetermined
concentrations or following dilution in a suitable solvent.

4. EXPERIMENTAL DESIGN

A. Dosage Selection

An assay is performed with at least four doses of test compound
starting generally with a stocx solution of 5 mg/ml {or 5 ul/ml
for a liquid) and diluting, alternating 5-fold and 2-fold dilu-
tions, to 0.1 mg/ml (or 0.1 ul/ml). Doses which rasuit in excess
toxicity will be recognized by UDS activities less than control
values. If necessary, the assay will be repeated with at least
four doses spaced below the excess toxicity level.

DS Assay
1. Nonactivation Assay

This assay is based on the procedure given by Stich and Laishes
(1973). WI-38 cells are seeded at 2.5 x 105 cells per 100 mm
dish and are grown to confluency. The serum concentration is
then reduced from 10% to §.5% for anothir Tive days to neip
ensure synchronizatioi of the cells into a state of no DNA
synthesis. To avoid a spurt of DNA synthesis when the medium

is changed prior to treatment, hydroxurea is added to the
medium one-half hour before the addition of test chemical.
Selaected doses of the test compound and a positive compound

are applied (twp dishas/dose). and additional dishes are truzted
with solvent, 17 appropriate. 34-TdR iy added to all the cul-
tures simultaneously with the test substance. Aiter an exposure
period of 1.5 hours at 37°C, the dishes are washed free of
chemical and label and are stored frozen until DNA extrac'icn

is performed.

BIONETICS
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" 2. ‘Activation Assay

~Tha activation assay can be run separately or concurrently
with the nonactivation assay. The only difference is the
addition of an activation mixture to the cells imnediately
before the test chemical. The activation mixture consists

" of 'S9 fraction of rat 1iver homogenate and the cofactor
‘mixture, NACPF and isocitric acid.

Extncﬂ_m of DNA

. The cells from the frozen stored dishes are removed by scraping
in 0.5% sodium lauryl sulfate (SLS) in 0.017M disodium citrate
and are placed into centrifuge tubes. The two dishes for each
dose of test substance are combined in this procedure. DNA is
precipitated by the addition of at least two volumes of 95%
ethanol. The mixture is centrifuged and the pellets are washe:
with 95% ethanc! and resuspended in absolute ethanol:ethyl ether
(2:1). The tubes are fncubated at 70°C for 3 minutes to solubilize
ronpolymeric contaminants, then are centrifuged and the peliets
washed with 95% ethanol. The pellets are next dissolved in
0.38 NaOH and incubated at 70°C for 20 minutes to hydrolyze any
RNA contaminant. The DNA is then reprecipitated by chilling and
the addition of an equal volume of 2N perchloric acid in an ice
bath. After centrifug:tion and a 0.2N perchloric acid wash, the
DMA pellet is dissolved in IN perchloric acid by heating at 70°C.
Any remaining insoluble mzierial is removed by centrifugation and
the supernatant is analyzed for DNA and radiolabel.

DNA Analysis

Samples from each tube are removed for determination of absorbance
at 260 nm, 280 nm and 320 nm. The micrograms of DNA are then
calculated from the 260 nm absorbance reading based on a standard
curve of hydrolyzed DNA. The other absorbznce values are used as
indicators of purity (280 nm) and turbidity (320 nm) in the assayed
solutions of DNA.

Samples (0.5 ml) from each tube are also placed into 15 m¥
scintillation fluid and the amount of 3H label counted by a
1iquid scintillation spectrometer. The counts are converted
into disintegrations per minute (dpm).

The results for each sampie are expressed as dpm per microgram
of DNA. These values are compared to the UDS activity of the
appropriate negative control.

[E BIONETICS
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from this centrifuged sample is retainsd and frozen at -80°C
until used in the activation systen. The S9 fraction may alsc

9,000 x g in a refrigerated centrifuge and the supernatan: (sS)
be obtainec from induced rats or from other species, as roquested.
5. REFERENCE

Stich, H.F. and Laishes, B.A.: DNA repair and chemicail carcino-

____&

E. Preparation of 9,000 x g Supernatant {S3)
Fischer 344 male rats are normally used as the source of hepatic
microsomes. After decapitation and bleeding, the liver is imme-
diately dissected from the animal using asestic techniques and
placed into {ce-celd 0.254 sucrose, buffered with Tris at pH 7.4.
When an adequate number of livers has been abtained, the <ollec-
tion is washed twice with fresh buffered sucrose and compietely
homogenized. The homogerate is centrifuged for 10 minutes at

gens. Pathobiology Annual, 3:341-376, 1973.
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. EVALUATION CRITERIA
1-criteria have been-established which, 1f met, provide a basis
for declaring a material genetically active in the UDS assay. These
criteria are derived from 2 historical data base and are helpful in
maintaining uniformity in evaluations from material to material and
~run_to run. ~While these criteria are reasorably objective, a certain
apount of flexibility may be required in making the final evaluations
‘since absolute criteria may not be applicable to all biological data.

A compound is considered active in the UDS assay if:

a. A dose-response relationship 1s observed over two consecutive ]
dose levels. .

b, - The minimum increase at the high level of the dose response is
approximately 150% of the control value. The positive control
data for a large sampling of 5 ug/ml of MNNG tests was found %o be

- 206% of the control and for 10 ug/ml of Benz(a)pyrene it was 162%
of the control.

A1l evaluations of UDS activity are based on the concurrent solvent
control value run with the experiment in question. Positive controi
values are not used as reference points to measure activity, but rather
to demonstrate that the cell population employed was responsive to
chg:c:ls known to induce repair synthesis under the appropriate test
conditions.

As the data base for the UDS assay increases, the evaluation criteria
will be more firmly established.
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The acute aquetic effects of the e1bject chemicals were determined ui.der the
following conditions.

1,8-Dihydroxy~4,S5-dinitroarthroqu:.:o6s

Test type: 96-hcur statiz rxpoes-e (~ang- finding)

Test solution preparation: 2g, G 2- zn 0.02g o test chemical each were
diseolved in 20zl of sievoue. Each a<.:one soluticn subsequently was added to
20L of diluent water to give .ominal tzst chemical cuncentrations of 100, 10
and 1 mg/L.

Control solution: diluent water

Water quality parameters: Temj:rature 17-19°C; pH, 7.6-8.1: dissolved
oxygen, 9.6~5.1 ppm

Test start dates: 12/1/75 - 100 mg/L exposure

12/15/75 - 10 mg/L exposure
1/5/76 - 1 mg/L exposure

N,N-Dimethylcyclohexylamine

Tast type: 96-hour static exposure (range finding)

Tesi sclution preparacion: 2 al of test article was dissolved in 10 mlL of

acetone and tnis acetone solution was added to 20 L of diluent water. The pH
of the resulting aqueous solution was adjuste’ “rom 9.5 to 7.0 by the addition
of 102 H3504.

Control Solution: 10 ml acetore/20 L diluent water

Water Quality Paramecers: Tempevature, 17-20°C; pH, 7.0-7.4; dissolved
oxygca 10.0-3.8 ppm.

Test start date: 11/14/77

v e A

during tha tests are presented in Tables I :zd II. In tue test with the
cyclchexylamine compound, oxygen depletion occured in both the test and
control solutions to the same extent; however, there was no mortality among
the controls.
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Table I

Dats frowm Acute Aquatic Effects Testing of
N,N-Dimethylcyclohexylamine

Normal Test
Chemical % Survival After X Hours of Exposure
kSpecies Concentration (mg/L) X0 6 24 48 72 96

N fathead ainnow 100 160 106 100 100 90 90
(timephales pro..z2las)

water flea 100 100 00 100 100 100
jl (Daplinia wagna)

flatworn 100 100 100 180 160
(Dugesia tigrina)

snail 100 100 10¢C 1Co
(Heiisoma trivol:vis)

—— ot e —

Dissolved Oxygen (ppm)
- 8.0 7.0 4.6
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Soupownd 73283

A focal wmilatera] spermstogonial degeneration with tubular
atrophy was present in 2 test (1X) and wo control (0%) rats (Table 1).

This was interpreted as & senile degeneration unrelated to treatment.

Multifocal imterstitial pneumonia, usually mild,was present in
2 test and 1 control rats These lesions were interpreted as mani-
festations of Mycoplasma pulmonis infection (Chronic Murine Pneumonia).

A uild lysphocytic interstitial nephritis was present in 1 test
and 1 control rat. These were felt to be incidental lesions common
to the rat.

Multiple clear vacuoles were present in white matter tracts of
the brains of test and control rats The exact nature of these
clear spaces was not determined, however, they have been encountered
in normsl rets {n other studies and represent a "normal” histologic
vagary for this specie.

A coagulum composed of eosinophilic amorphous material and
partially lysed erythrocytes was present in the urinary bladder of
2 control and 1 test rats. No lesions were present in the bladder
or kidaeys of these animals and the nature and source of the coagu-
lum was not determined.

No treatment-related lesions were detected with this compound,
The blue discolored tissue found grossly in the test group had mo

histopathological comterpart.
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INDUSTRIAL LABORATORY REQUEST FOR ANALYSIS
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4 ,"“‘,,F‘,"","‘ spermatogonisl degeneration with tubular
atreply was preseat im 2 test (IX) and mo control (0X) rats (Table 1).

This was interpreted as & senils degeneration wnrelated to treatsent.

Maltifocal isterstitial pnevmonia, uswally mild,was present in
2 test and 1 control rats 'l‘lnu‘ lesions were interpreted as mani-
festations of Mycoplagme pulmonis infection (Chronic Murine Pueumcuis).

A uild lymphocytic imterstitial nephritis was present in 1 test
and 1 coutrol rat. These were felt to be incidental lesions common
to the nt;

Multiple clear vacuoles were present in white matter tracts of
the brains of test and control rats The exact nature of these
clear spaces was not determined, however, they have been encountered
in normsl rats in other studies and vepresent a "pormsl™ histologic
vagary for this specie.

A coagulum composed of eosinophilic amorphous material end
partially lysed erythrocytes was present in the urinary bledder of
2 coutrol and 1 test rats. MNo lesions were present in the bladder
or kidneys of these animals and the nature and source of the coagu-
lun vas not determined.

Vo treatment-relared lesions were detected with this compound.
The blue discolored tissue found grossly in the test group had mo
histopathological coumterpart.
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