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. 'QUALTTY ASSURANCE STATEMENT

7 =§§gdyirliie: L5178y TK+/-WMcu§e,Lymphoma Mutageneéis Assay

~3tudy. Number: T1856.701006, T1866.701086, T1854.701006, T1857.701006,
s . T1852.701006, T1855.701006, T1851.701006, T1867.701006,
T1853.701006, T2253.701012, T2254.701012, T2255.701012

. and T22£56.701012

Study Dirsctor: Andrea M. Rogers-Back, Ph.D.
Initiation Date: See Page I-2

Review Completed Date:

This study has been divided into a series of phases. Using
a ranéom sampling approach, Quality Assurarce monitors each
of these phases over a series of studies. Procedures, docu-
mentation, equipment, etc. are examined in order to assure
that the study is performed in accordance with the Good Lab-
oratory Practice Regulations and %o assure that the study

is conducted according to the protocol.

The following are the inspection dates, phases inspected,
and report dates of QA inspections of this study.

DATE OF PEPORT SUBMITTEL TO
INSPECTION PHASE INSPECTED STUDY DIRECTOR MANAGEMENT

T1856.701006:

12/8/82 Protocel review 12/8/82 12/8/82

1/12/83 Initial toxicity: Test 1/13/83 1/13/83
article removal and
culture rinsing

2/21/85 Counting the plates 2/21/83 2/22/83

2/23/83 Initial toxicity: Prepara- 2/22/83 . 2/23/83
ticn of $-9 mix

3/1/83 Dilution of test article 3/1/83 3/14/83
and positive controls

3/3/83 Cloning medium preparation 3/3/83 3/14/83
4/4/83 Raw data audit 4/2/84 4/20/83
6/7/83 Draft report 6§/7/83 5/8/83

9/7/83 Preparation of cultures 9/7/83 9/7/83
Treatment of cultures

19/5/83 Preparation of cultures 10/5/83 10/5/83
10/5/85 'Preparation of S-9 mix 10/5/83 10/5/83




DATE CF
INSPECTICN

T1866.701006:

12/20/82
1/18/83

1/25/83

2/23/83

4/5/83
6/7/83

T1854.7C€1006:

12/8/82
1/11/83

1/28/82
2/10/83
3/15/83

4/15/83
6/7/83

T1857.701006:

12/8/82
1/4/83

1/26/83

i/28/83
2/10/83

3/1/83

3/14/33
4/15/83
6/7/83

QUALITY ASSURANCE STATEMENT CONTINUED

PEASE INLSECTED

REPORT SUBMITTED TO

STUDY DIRECTOR MANAGIMENT

Protcoccol review
Ipitial toxicity: Preparation
of cultures

Preparation of culturcs
Test article removal and
culture rinsing

Initial toxicity: Preparation
cf S-9 mix

Raw data audit

Draft repcrt

Protocol review

Initial toxicity: Dilution
of test article

Clorning medium preparaticn
Treatment of cultures

Daily celi counts and
readjustments

audit

Draft report

Protocol review

Initial toxicity: Dilution
of test article

Test article removal and
culture rinsing

Cloning medium preparation

Diluticn of test articie and
positive control

Initial toxicity: Test article
removal and culture rinsing

Preparation of $-% mix
Raw data audit
Draft report

12/.0/82
1/18/83

1/25/82

2/23/83

4/5/83
€/7/83

12/8/82
1/11/83

1/28/83
2/10/853
3/15/33

4/15/83
€/7/83

12/8/82
1/4/83

1/26/33

1/28/83
2/:0/83

3/i/832

3/14/83
4/15/83
6/7/83

12/20/82
1/19/383

1/25/83

2/23/83

4/20/83
6/8/83

12/8/82
1/11/83 .

1/28/83
2/10/83
3/15/33

5/2/83
6/8/8:Z

12/2/82
1/5/83

1/26/83

1/23/83
2/10/83

3/14/83

3/14/833
4/18/83
§/8/83




 QUALITY ASSURANCE STATEMENT CONTINUED

:  gV7DArE oF RE?ORT SUBMITTED TO

. . INSPECTION PHASE INCPECTED STUDY DIRECTOR MANAGEMENT

11852.701006:

12/8/82 : Protocol review 12/8/82 12/8/82

12/16/82 Initial toxicity: 12/16/82 12/17/22
. Preparation of cultures

1/18/83 Dilution of test article and 1/18/83 1/19/83
positive cuntrols

2/7/83 Initial toxicity: Preparation 2/7/83 2/7/83
of S~9 mix

2/22/83 Preparation of S-9 mix 2/23/33 2/23/83

3/22/83 Dilution of test article and 3/22/83 3/23/83 .
positive control
Treatment of cultures

4/28/83 Raw data audit 4/28/83 5/4/82
6/7/83 Draft report €/7/83 6/8/83

T1855.701006:

12/8/82 Protocol review 12/8/82 12/8/82

1/17/83 Dilution of test article and 1/17/83 1/17/83
positive control
Treatment of cultures

1/12/83 Celli dilution and TFT 1/19/83 1/20/83
addition to cloning flasks

3/22/83 Dilution of test article and 3/22/83 3/23/83
positive control

4/15/83 Raw data audit 4/15/83 4/22/83
6/7/83 Draft report 6/7/83 6/8/83

T1851.701G606:

12/8/82 Protocol review 12/8/82 12/8/82

12/16/82 Initial toxicity: Preparation 12/16/82 12/17/82
of cultures

12/17/82 Initial toxicity: Daily cell 12/17/82 12/17/82
counts and readjustments

1/11/83 Dilution of test article and 1711/83 1/11/83
positive controls

2/9/83 Test article remcval and 2/9/83 2/10/83
culture rinsing

5/4/83 Raw data audit 5/4.23 5/11/83
€/7/83 Draft report 6/7/83 6/8/83




QUALITY ASSUPANCE STATEMENT CONTINUED

DATE OF REPORT SUBMITTED TO
INSPECTION PHASL INSPECTED STUDY DIRECTOR MANAGEMENT

T1867.7031006:

12/20/82 Protccol —eview 12/20/82 12/25/82

1/27/83 Cell preparation and addition 1/28/83 1/28/83
to cloning flasks
Cell dilution and TFT addition
to cloning flasks

4/5/83 Treatiient of cultures 4/5/83 4/5/83
5/5/83 Raw data audi:t 5/5/83 3/11/83
6/7/83 Draft report 6/7/83 6/8/83

T1853.701006:

12/8/¢82 Protocol review 12/8/82 12/8/82

1/17/83 Test article removal and ) 1/17/83 1/17/83
culture rinsing

1/19/83 Cloning medium preparation 1/19/83 1/19/83

2/9/83 Initial toxicity: Test article 2/9/23 2/10/83
removal and culture rinsing

2/16/83 Preparation of £-¢ mix 2/16/83 2/16/83
4/13/83 Raw data audit 4/13/85% 4/15/83
6/7/83 Draft report 6/7/83 6/8/83

T2253.701012. T2254.701012,
T2255.701012 and T2256.701012:

1/16/84 Protocol review 1/16/84 1/16/84

T2253.70101z:

1/23/84 Initial toxicitv: Test artinle 1/24/84 1/26/84
removal ané cuiture rin ing

2/7/8¢4 Preparation of 59 mix 2/7/84 2/7/84
Preparation of cultures

3/28/84 Removal of test article and 3/29/84 3/29/84
culture rinsing

T2254.701012:

1/23/84 Initial toxicity: Test article 1/24/84 1/27/84
removal and culture rinsing

2/7/84 Preparation of 5-9 mix 2/7/84 2/7/¢4
Preparation of cultures




R QUALITY ASSURANCE STATEMENT CONTINUED
. - DATE OF o ' | REFORT SUBMITTED TO
-~ - INSPECTION ~~ PHASE INSPECTED STUDY DIRECTOR MANAGEMENT

72254.701012 cont.:

2/9/83 Cell preparation and addition 2/9/84 2/10/84
: to the clioning flasks

2/8/84 Test article removal and 2/8/84 2/9/84
cultnre rinsing

2/10/84 Cell preparation and addition 2/10/84 2/10/84
to cloning flasks
Cell Gilution and TFT addition
to the cloning flasks

T2256.701012:

1/725/84 , Initial toxicity: Cell counts 1/25/84 1/26/84
and readjustments

2/8/84 Test article removal and 2/8/84 2/9/84
culture rinsing

2/10/84 Cell preparation and addition 2/10/84 : 2/10/8{
to cloning flasks

T1€5€.701006, T2253.701012,
T2254.701012, T2355.701012 and
T2256.701012:

5/22/84 Draft report 5/24/84

T1851.701006 - T1857.701906,
T1666.701006 - T1867.701006,
T2253.701012 - T2256.7C1C12:

8/13/84 Draft to final repor: 8/13/84 8/14/8¢

This report describes the methods and procedures used in the
stuvdy and the reported results accurately reflect the raw
data of the study.

L . L,
Quality Assurance
RA/QA Department




TEST ARTICLL INFCRMATION

GROQUP 1

T1856.701C06 | T1866.701066

Study *

Tast Article]

T1854.701006E 21357.701206

1.2,

MA-102

QIn-705

MA-106

l

CMA-107

Test Article
Zescrigticn

Clear,
Slightiy 7is-
cous igquid

Yeilow,
slightly 7is-
sous Liguid

Clear,
‘7iscous
Licuid

Ziear Amber,

3l:ightly Vis-|

zsus_Licuad

Sate
Received

11/24/82

12/10/82

11/24/82

11/24/32

Jate Study
3tarted

1/12,93

1/13/83

1/11/93

1/4/83

| sewdy ¢
I ®esc Articlel
T.9.

T1352.701006 | T1855.701006 | T1331.701406 71567.7010061771353.701206‘

MA-1C8 MA-109 IMA-110 MA-111 CA-112

Cle. z, Zark
Aner, 7iz~
scus Ligquid

Jark iacer,
slightly

cous Liguid

Clear, Cark
Amber, /i3-
sous Liguid

Clear inver,
3ligntiy 7is-
csus Liquid

~ast Arzicle Light Arown
Sescripeion i
Licuid

Date
Received

]
i
i
| ‘7iscous
!
¥

11/24/82 11,24/82 11/24/32 12/18/82 11/24/92

i Zate Study !
i Started

I
12/156/32 12/20/92 | 12/15/82 L/.3/83 12/20,/82

GROUP 2

Test Article
I.0.

Zinc Lialkyl Dathio-
phosphate
{CMA-102 & CMA-102R}

Calcium Dialkyl
Dithioghosphate

Zinc Qleate

Zinc Chloride

Test Article
Lot No.

Kone Provided

ticne Prouvided

3449S-10

Study No.

T1856.701006
T2254.7010.42

12253.701012

T22556.701012

T2255.701012

‘Test Article
Desuription

IT1856: Clear,Slaightly
Vizcous Liguid
[F2254;: Yellow,Siightly
Viscous Liquid

Light Green
Viscous Liquid

Off-white Solids

Winite Granules

Storage
Conditions

Ruoom Temperatuse
Protected from Light

RoGm Tembarature
Protected from Light

Roon Temperatura
with Nesiccation
Protected from Light

Roca Temperaturs
with Desiccation
Protected from Light

Date
Received

T1856:
T2254:

11/24/82
12/12/83

12/12/83

12/12/83

12/12/83

Date Study
Started

T1856:
T2254:

3/7/e3
1/23/84

1/23/84

1/24/84

1/24/84

Note:

All test articles in Group I

are Zinc Dialkyl Dithiophosphates




Summary

- Chemical Manufacturers 2ssociation's test articles CMA-102

(MA #'s T1856 and T2254), CMA-105 (MA #T1866), CMA-106 (MA #T1854),
CMA-~107 (MA #T11857), CMa-~108 (MA #T1852), CMA-109 (MA #T1835),
CMA-110 (MA #T1851), CMA-111 (MA #T1867) and CMA-112 (MAP. #T1853)
were tested in the LS5178Y 1TK+/- Mouse Lymphoma Mutagenesis Assay
in the presence and absence of Aroclor induced rat liver S-3.

All the test articles were Zinc Dialkyl Dithiophosphates. 1In
addition, Calcium Dialkyl Dithiophosphate (MA %#T2253), Zinc Oleate,

Lot No. 34495-10 (MA #T2256) and Zinc Chloride, Lot No. KTJY

(MA #T2255) were also tested in the presence of Aroclor induced

rat liver 8-9. The results are summarized in Summary Table 1.

Detailed results for each test article are presented in
separate sections distinguished by a blue tab with the test article
I.D.




SUMMARY TABLE 1

) Threshold Toxicity Mutation Assay
CMA # Level (1l/ml) Results

- S-9 -~ $-9 + S-9

* *
~102 0.0: t (+)
102(B) nt . E4

105 0.05 S
106 +
Zinc 107

pialkyl

pithio- . | 108
phosphates

109
110
111

L112

Calcium Dialkyl
Dithiophosphate 0.1

Zinc Chloride 50 ug/ml

zinc Oleate 100 ug/ml

nt = not tested

*gacond series of experiments




Introduction

Ten Zinc Dialkyl Dithiophosphate test articles, CMA-102
(MA #T1856 and T2254), CMA-10J5 (MA #T186s5), CMA-106 (MA #T18534),
CMA-107 (MA #T1857), CMA-108 (MA #T1852), CMA-109 (MA #T1855),
CMA-110 (MA #T1851), CMA-111 (MA #01867) and CMA-112 (MA 3#T1853);
were tested in the L5178Y TK+/- Mouse Lvmphoma Mutagenesis Assay
with and without exogenous metabusli @ activation oy Aroclor induced
vat 1 ver microsomes.

(MA #72253), Zinc Oleat . Lo: No, Zi4%L. 7 iMpo ", 58 o
Chloride, Lot No. KTJY (M: #T2255) wer= o-xred in e o of 8-9.

Objective

To evaluate the mutagenic potential of the test article

using the L5178Y TX+/- Mouse Lymphoma Mutagenesis Assay.

Matefials and Methods

The experimental protocols (see Appendices) are based on that
described by Clive, D. and Spectur, J. F. S. Laboratory procedure
f~r assessing specific locus mutations at the TK locus in cultured
L5178Y Mouse Lymphoma cells. Mutation Research 31:17-29, 1975.

A. DETERMINATICN OF TOXICITY

A preliminary toxicity test with and without S-9 activation
was conducted. Tube cultures were initiated by seeding one
Corning polypropylene centrifuge tube per dose level and two per
solvent control with 6 ml of a cell suspension from a common pool
containing 1 x 10° cells per ml. The solubility of the test '
articles was determined in Acetore, DMSO, Ethanol and #,0, and
Acetone was selected as the solvent of choice. Test articles CM -102
and CMA-105 through CMA-112 were tested in the presence and absence
of S-9. In the presence of $-9, test articles T1851 through
T1867 were solubilized and diluted for testing at 10, 5.0, 1.0,
0.5, 0.1, 0.05, 0.01, 0.005 and 0.001 ul/ml. In the absence of 5-9,
test articles CMA-102, CMA-~105, CMA-106 and cMA-111 were solu-
biiized and diluted for testing at 100, 10, 5.0, 1.0, 0.5, 0.1,
6.05, 0.01, 0.005 and 0.001 ul/ml. Test articles CMA-107, CMA-108,
CMA-109, CMA-110 and CMA~112 were solubilized and diluted for

testing at 100, 10, 1.0, 0.1, 0.01 and 0.001 pl/ml.




, A preliminary toxicity test with S-9 activation was conducted
‘on test articles T2253, T2254, T2255 and T2256. Acetone was
selected as the solvent of choice for T2254, T2253 and T2256.
Water was selected as the solvent for T2255. Test articles T2254
and T2253 were solubilized and diluted for testing at 10, 5.0, 1.0,
0.5, 0.1, 0.05, 0.01, 0.005 and 0.001 ul/ml. Test article T2255
was solubilized and diluted for testing at 5,000, 1,000, 500, 100,
so, 10, 5.0, 1.0, 0.5, 0.1 and 0.05 ug/ml. Test article T2256

was solubilized and diluted for testing at 1,000, 500, 100, 50, 10,
5.0, 1.0, 0.5, 0.1 and 0.(5 ug/ml.

The test article was added to each appropriately labeled cen-
trifuge tube in amounts at which the final solvent concentration

was nontoxic to the cell suspension. Four ml of FqP or S-9 activation
mixture was added to each tube. The tube was gassed with 5%
CO; in air and placed on a Bellco roller drum apparatus at approx-

imately 25 rpm for a i-hour exposure period. The test solutions
were prepared under amber lights and kept in darkness during the
entire exposure paricd.

AZter 4 hours the test article was removed by centrifuging
the cells at 1000 rpm for 10 minutes and decanting the super-
natant. The cells were washed twice in 10 ml of 7,,2,
suspended in 20 ml of F:.P, gassed with 5% CO. in air,
replaced on the roller drum apparatus.

Test article toxicity was determined by ccmparing the cell
population growth at each dose level with that of the solvent
controls. Cell population density was determined 24 and 48
hours after the initial exposure to the test article by removing
1 ml samples frcm each centrifuge tube, making 1:10 diluticns in
0.1% £rypsin, incubating at 37° %or 10 minu=es, ané counting
the samples with an electronic cell counter.

All calculations were performed using a Texas Instruments
TI.%9 calculator and/or a Zewlet: Packard 86 Minicomputer wWith
programs labeled "Cell Culture Adjustment” and "Initial Toxicity”.




TESTING FOR MUTAGENIC ACTIVITY

1. Cell Pr-eparation

Prior to use in the assay, L317SY cells which were ac-iwvely
growing in culture were cleansed as described ty Clive, =2t al.‘
Three ml of THMG stock solution wazs added to a 10° =3l cell
suspension containinc 0.1 x 10° cells per ml. The cultuzrs w-s
gassed with 3% CO; in air «nd placed on an environmental incubaesr
shaker at 125 rpm and 37°C. After 24 hours zhe TEMG was removed
by pelletizing the cells and decanting the supernatant. The

- :

cells were rinsed in 20 ml of 7.:;2 and reiastated in cultuare
3 x 10* cells ger ml in 100 ml of F1:P plus 1 ml of THG stack

solution.

The cell population density of the prepared cultures was
determined by adding a 1 ml sample of cells to 9.0 ml of 0.1%

. . . o . . .
trypsin, incubating at 37°C for 10 minutes, and making +threse

counts per sample with an electronic cell counter. Based on

the determination of the number of cells per ml, a cell suspension
containing 1.0 x 10° cells per ml was prepared, and 6 ml aligquots
were dispensed in Corning volyvropylene centrifuges.

2. Test Compound Preparation

Based on the data derived from the toxicity test, the test
article was prepared so that the highes*“ concentration was 100%
toxic. The test article was solubilized and 15 serial eighth log
diluticns were carried cut. This produced 16 dose levels decreasing
approximately 75-fold from highest to lowest. In some experi-
ments, 8 evenly spaced dose levels, which decreased approximately
10-£0ld from highest to lowest dose were used. Tae test article
was added to duplicate culturee labelled with the T# and A or B.

For T1856 and T2253 (Trial II), the test ar*icle was sclubilized

‘Clive, D. and Spector, 5. 7. §. Laloratory procedure for
assessing specific locus mutations at the TX lc=zus in cultured
L5178Y mouse lymphoma cells. Mutation Res. 31:1.7-29, 1973.




sad 17 rerial dilutions ware carried out. Fcurteen dose levels
ware nroduced and cultures were treated in triplicate. The test

"l;articlg was added to each tube, labelled with the test article T

No., test concentration and NA or S-9, where appropriate, in amounts
at which the final solvent concentration was nontoxic tc the cells.
Four ml of S-9 activation mixture or 4 ml F,P was added to the
tubes. This yielded a final cell suspension of 0.6 x 19° cells

per nl.

' wo control tubes received solveat only and the positive con-
truis we-e treated with 7,12-DMBA (7.5 and 5.7 ug/ml) orvEMS
{1 0 and 0.5 ul/ml}. All tubes were gassed with 5% CO; in air
2'< placed on a roller druin apparatus for 4 hours at 37°C. The
rrparation and addition of the {est article was carried out under
amk or lighting and the cells were incubated in the dark during
rhe 4-hour exmosure period.

At =he end of the exposurc period, the cells were washed
esice ‘n 10 m. of F1:P by centrifuging at 1000 x g for 10 minntes
s d dezantinst the sunernatant. The cells were resuspended in 20
ml of T3, gassed v th 5% coz in air, and replaced on the
roller aram <pyeratus at 37%.

3  Exmiessiorn Time

Afvcr -he initial exg.sure to the test article, the cells
Wwer: i,cuseted for two dave vith a cell population adjustment
a- 24 7.1 48 hours. The aljustment was made by taking daily
ca.l ccunce and tien replasing a volume of cells with fresh
wed. 1u wolch yieided a cell population density of 0.3 x 1068
c:i"s per Wi,

i. Zlcning

- . the and =f the expression period, the cells were placed
ix ghoninyg redium (C.M.) containing 0.34% Noble agar. TFT at a
ti1a) ceoicau.tration of 3 ua/ml was used as the restrictive agent.

a. Geueral Preparation

™o Flcrence £flasks per culture to be cloned were labeled

-rith the compouni conceniracion and whether they received S-9




activation. For each pair of flasks one was labeled TFT and one
was labe.ed V.C. (viable count). Each flask was prewarmed to 37°%,
filled with 100 ml of C.M., and placed on an incubator shaker at

37°C until used.

Six 100 mm petri plates per culture were labeled with the
concentration, and the experiment number. Three of the six were
labeled TFT and three were labeled V.C.

b. Cell Plating

Cell counts were made for each tube ts determine the
volume of each cell zopulation which wculd vield 3 x 10% cells.
Ty

T
This volume was removed, the remainder of &

e cells wera dis-
carded, and the 3 x 10° cells were replaced in the centrifuge
tube. The cells were centrifuged at 1000 rzm for 10 minutes,
and the supernatant, excer. for 2 ml, was removed by sipetting.
The cells were resuspended in %he remaining 2 al of medium

and placed in a TFT flask labelad with the corresponding
concentration of the tast article.

A2 x 10™% dilution was carriad out by adding 1.0 ml of
the TFT £f£lask suspension to a test tube containing 4 ml of
F1,P, adding 1.0 ml of this to 9 ml of F:,?, and adding 1.0 ml
of that dilution to the appropriate V.C. £lask containing 100 =l
of C.M. After the dilution 1 ml of stock solution of TFT was
added to the TTT flask, and both this £flask and the V.C. flask
wWere nlaced cn the shaker at 125 zom and 37%¢.

After 13 ainutes the Zlasks were removed <ne at a ctime,
and 33 ml of the cell suspensicn was pipetted intso each <f three
appropriately labeled petri plates. To accelerate the gelling
process, the plates were nlaced in cold stecrage (4°C) for 20
minutes. The plates were removed and incubated at 37°C in a
humidified 5% CO,; atmosphere Zor 10~-12 davs.




;;75},'Accumu1ation of,pita'"

' -After the incubation period, both the TFT plutes and the
v.c.~p1a£es were scored for the total number of colonies per
plate. Three counts per plate were made on an automatic colony
counter, and the median count was recorded. The mutation frequency
was determined by diviAding the average number of colonies in the
three TFT plates by the average number of colo:nies x 10 in the
three corresponding V.C. plates and multiplying the quotient by
two. All mutant frequencies and toxicity data calculations were
performed using either a Texas Instruments TI-59 calculator with
programs labelled “Mutant Frequency” or "Total Compound Toxicity"
or a He.lett-Packard microcomputer with programs labelled "Final

Report Generation”.

Chemical information on control articles and solvents used

for this study:

Control Article:

7,12-Dimethylbenz (a) anthracene
CAS Registry Number

Assay (by UV-VIS)

Melting Range

Ethyl Methanesulfonate
CAS Reqistry Number
Assay (by <LC)

Sclvents:

Acetone .

CAS Regigstry Number

Assay (CH,C0CH,;)

Iscpropyl Alcohol [(CH:) :CEOH]
Tclex (A2HA)

Density (g/ml) at 25°C
Boiling Range

Soiling Point :
Residue after Zvaporation
Solubility in Water
Acidity (CH;CCOH)
Alkalinity (as NE,;)
Aldehyde (HCHO)

Methanol (CHE.OH) (by G.C.)
Subs Reducing XMnC, (Celor)
Water (H:C)

57-97-6
93% min o
2°c range including 1237C

CH;S03C:Hg

e E=A A
QL= IoUTV

98% min

CH,COCH .

67=64-1

Not less than 29.33%
0.05%

10

Not above ©.7857
Not more than 0.8°C
56.1 = 0.1°C

0.001%

Claar

0-.002%

‘0.0C01s

0.002%
0.0S%
Pass test
0.5%




DMSO (CH3) .80

CAS Registry Yumber 67-68~5

Appearance Clear, Cclorless liquid

Density (gms. /ml) at 25°C 1.09% min

Freezing Poinz 18.0°C min

Residue aZter Zvaporaticn 0.01%

Color (AP#A) 13

Zthanol C:H:CH

3rand Name Pharmco

3ot:tled v Publicker Industriss
. Linfield, 2a.

Assay . 130 Proof

Moclecular Weight 46,37

Density (gms/ml) at 20°C 0.78

Boiling Point 78.3°¢C

Melting Point -114,1%

Solidifies below -130%¢

Flash Point 9-11°%

The following criteria were used as guidelines in
significance of the activity of a tast article in =his
evaluating the results, it is ccnsidered :ha“ increases in mutant
frequencies, which occur only at highly tcxic concentrations, may

be due to ruigenatic events. Cnfortunately, it is impossible *=o
al

formulate criteria which would apoly <o all types of data which mav be

generated and therefore the scientist's evaluatlon mus: re =he inal
endpoint.

more of the three highest Zoses exhi
which is two-Zold greater than the background level.

BEquivocal - if there is no dose response but any one or
more doses exhibit a =wo-fold increase in mutant frequency
over background. ’

Necativre ~ iZ rthers iz no 4cse

respense ot 2 +=he
Trecuencies » two-3Zgld

test cultures exhibit mutant
areater than background.

1. Scxe of the numbers generated sv the test data, whether
it is Toxiciuy, Xutant Preguency, etcC., are computed usin
non-rounded numbers. This mav, in some instances, cause
what apoear to ke erxzors in =calculation iZ only the rzunded

numbers are used when checking the data,

2. All of the raw data generated by the assay and the
criginal £inal report will be maintained in Microbiclogical
Asscciates' archives located in our 3ethesda, Marvland

‘ s T 3 =

facilities.




3. The stability of the test article under the actual
experimental conditions used in this studv was not determined
by Microbiological Associates. '

4. All test article stock solutions were freshly orepared
immediately befors their use in each procedure.




rROTOCOL AMENDMENT

Date: Auyust 7, 1984
Sponsor: Chemical Manufacturers Association

Sponsor's Test Art:cle Designation: 1) CMA-110 CMA-10¢
) CMA-108 CMA-102

3) CMA-112 CMA-107

4) CMA-106 8) CMA-105

CMA~111

Study No.'s: Ti851.701006 T1855.701006
T1832.701006 T1856.701006

T1853.701006 T1857.701006

T1854.701006 T1866.701006

T1867.701006

Protoccl Bo.: SPGTT7061CC6 1082

Protocol Title: L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay

1. Section 4.4 Scudy Director, should be changed *o Andrea
Rogers~Back, Ph.D.

Reason for Amendment:

198.1, )~ . ‘.’(1?]’\( Dh. D,

aul
of Microbiological Assoc1atea.

APPROVAL:

~
,oLJ-r‘ Ve I".)a_(é (f/m/}a
Andrea M. RogerérBack Ph.D. / Dhate
Studv Director

et AT W{—/‘; {j//é/f‘;r‘
Carol R. Stack, Ph.D Date
Study Coordlnator




Date: . August 7, 1984

Sponsor: Chemical Manufacturers Association

Sponsor's Test Article Designation: 1) Calcium Dialkyl Dithiophosphate,

: 2) 2in= Dialkyl Dithiophosphate,
CMA-102B

3) 2inc Chloride
4) Zinc 0Oleate

Study No.'s: 1) T2253.791012 3) T2255.701012
2) T2252.701012 4) T2256.701012

Protocol tlo.: SPGT701012 112383

Protocol Title: 1.5178Y TK+/- Mouse Lymphoma Mutagenesis Assay
(With S§-9 Activation)

1. Section 4.4 Study Director, should be changed to Andrea M.
Rogers-Back, Ph.D.

keascn for Amendment:

After July 13, 1984, Paul E. Kirby, Ph.D. was no lenger in
the empioy of Microbiological Asscciates.

APPROVAL:

s i1 fomey. oot
: (1 fPmn. Foa ke
. Andrea M. Rogeys-Back, °h.D.
Study Director

Arnee T AR
Carol R. Stack, Ph.D
- Study Coordinator




Summary

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-102 (MA #T1854) was tected in the
L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver $-9. The nor.activated
culturee were cloned over a range of concentrations which produced
from 35% to 98% Total Crowth. The S~9 activated cultures were
cloned over a range of test article concentrations which produced
from 22% to 117% Total Growih.

The highest test article concentration cloned in the $-9
activated cultures exhibited a mutant frequa2ncy which was mcre
than twice the mean mutant frequenzy of the soclvent controls.
None of ths nonactivated cultures that were cloned exhibited mutant
frequencies which were significantly greater than the mean mutant

frequency or the solvent controls.

The results indicated that, under the conditions of this test,
test article CMA-102 produced a negative response in the absence
of exogenous metabolic activation and an equivocal response in the

presence of metabolic activation.

Three assays were conducted on the test article in the presence
£ 5-9 as follow-up studies to that reported akove. In the first
assay, the cultures that were cloned were treatedé with a range of
test article concentrations which produced frocm 3% to 71% Total
Growth. There was some contamination in this assay and complete

results were obtained for =leven of the eighteen cultures that were

cloned. However, all eleven cultures exhibited mutant frecuencies
which were significantly greater than the mean mutant frequency of
the solvent controls. The assay was repeated due to the contami-
nation and the erratic dose-response relationship in toxicitv in

the treated cultures. DPrevious studies with the tast article had
also demonstrated a precipitous teoxic respornte. In the second
experiment, the cultures that were cloned were treated with a range
of concentrations which produced from 3% to 44% Total Growth. Seven
of seven cultures that were clsned exhibited mutant frequencies




,awhich were significantly greater than the mean mutant frequency

of the solvent controls. In a third experiment, conducted con-
currently with an assay on Calcium Dialkyl Dithiophosphate (MA #T2253)
and with a second sample cf test article (T2254), tlhie cultures

that were cloned were treatad with a range of concentrations which

produced from 27% to 96% Total Growth. None of the cultures that
wera cloned exhibited mutant frequencies which were sicnificantly
greater than the mean mutant fregque..cy of the solvent controls.

However, a dose-dependent response was noted.




Results

The Initial Toxicity Test (Table 1) performed on test articile
CMA-102 (MA #T1856) in the absence of S-9 indicated a threshold
level of compiete toxicity at 0.05 ul/ml. Based on these data, the
test article was tested in a mutacenesis assay in the absence of
S5-9 over a range of ccncentrations from 0.05 ul/ml tc 0.00067 ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The Cloning Data indicated
a low cloning efficiency which was unacceptable. The data fo
this assay will not be reported here. A repeat assay was performed

over the same dose range.

After a two day expressicn period, ten cultures were cloned
based on their degree of toxicitwv. The cultures that were cloned
were treated with 0.0089, 0.0067, 0.0050, 0.06038, 0.0028, 06.0021,
0.0016, 0.0012, 0.00089 or 0.00067 :21/ml test article. These co..cen-
traticns produced a range in Suspension Grow
Cloning Data are presented in Tables 2 and

n

Toxicity Data are presented in Tables 4 a
e

¥
se..

Total Compcund Toxicityv Data are also pr
Figure 1.

None ¢f the cultur
guencies which were signifi s greater than
reguency cf the solven : ' The Total Gr

anged from 33% tc

An Initial Toxicity
-9 on test article CM3-
threshold level of comple
these cdata, the test article
2sence of $-9 over 2

r
0.00067 »1/ml.




range in Suspension Growth of 25% %o 97%. <“he Cloning Data are
'pfesented in Tables 7 and 8 and the Total Compound Toxicity Data
are presented in Tables 9 and 10. The Cloning Data and Total
cbmpound Toxicity Data are also presented graphically in Figure 2.
One culture (0.021 ul/ml) that was cloned exhibited a mutant
frequency which was 2.3 times the mean mutant frequency of the
solvent controls. The Total Growth of this culture was 22%.

None of the remaining cultures that were cloned exhibited
mutant frequencies which were significantly greater than the
mean mutant frequency of the solvent controls. The Total Growth
of these cultures ranged from 91% to 117%.

Two mutagenesis assays in the presence of S-9 were conducted

as folléw—up studies to the original assays. In the first assay,
the cultures were treated in triplicate with a range of test
article concentrations from 0.030 ul/ml to 0.017 ul/ml. After a
two day expression period, eighteen cultures were cloned basei on
their degree of toxicity. The cultures that were cloned were
treated with 0.022, 0.021, 0.020, 0.019, 0.018 or 0.017 ul/ml.
These concentrations produced a range in Suspension Growth of 7%
to 76%. The Cloning Data and Total Compound Toxicity Data for the
test article are presented in Tables 11 and 12. These data are
also presented graphically in Figure 3. The Cloning Data and
Total Compound Toxicity Cata for the positive control are presented
in Table 13.

All the cultures that were cloned for which complete results
were obtained exhibited mutant frequencies which were significantly
greater than the mean mutant frequency of the solvent controls.

The increases in mutant frequency ranged from 9.4 to 2.2 times the
mean mutant frequencv of the solvent controls. The Total Growth
of the cultures ranged from 3% to 71%.

The assay was repeated due to some contamination and an
erratic toxic response. The repeat assay was conducted over the
same dose range as described above. After a two day expression




period, seven cultures were cloned based on their degree of
toxicity. The cultures that were cloned were treated with 0.021,
0.018 or 0.017 ul/ml. These concentrations produced a range in
Suspension Growth of 7% to 47%. The Cloning Data are presented
in Tables 14 and 15 and the Total Compound Toxicity Data are
presented in Tables 16 and 17. These data are also presented

graphically in Figure 4.

All the cultures that were cloned exhibited mutant frequencies
which were significantly greater than the mean mutant frequency
of the solvent controls. The increases in mutant frequency ranged
from 11.3 to 3.1 times the mean mutant frequency cof the solvent
controls. The Total Growth of these cultures ranged from 3% to 443%.

A second sample of the test article was received. The Initial
Toxicity Test (Table 18) indicated a complete toxicity in the presence
of s-9 at 0.05 ul/ml.* Based on these data, the test article was
tested in a mutagenesis assay in the presence of S-9 cver 2 range
of concentrations from 0.05 ul/ml to (¢.00067 ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.021, 0.016, 0.012, 0.0089, 0.0067, 0.0050,
0.0038, 0.0028, 0.0021 or 0.0016 ul/ml. These concentrations
produced a range in Suspension Growth of 31% to 100%. The Cloning
Data and Total Compound Toxicity Data fcr the test article are
presented in Tables 19 and 20. These data are also presented
graphically in Figure 5. The data for the positive control are

presented in Table 21.

None of the cultures that were cloned exhibited mutant fre~
gquencies which were significantly greater than the mean mutant
freguency of the solvent controls. The Total Growth of the cultures

ranged from 27% to 96%. However, a dose-dependent increase in

mutant frequency was noted. The increase ranged from 1.0 to 1.9

times the mean mutant frequency of the sclvent controls.

*Cultures treated with 10 ul/ml and 5 ul/ml appeared te
have cell growth. Upon microscopic examination of the
cultures, there were few viable cells present and a
large quantity of compound precipitate and cell debris.

I1-5
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Study Number ' ‘Study Directo Dose Range
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Test Article Cell Concentration (x106) Suspension Growth
Concentration Day 1 = Day 2 Total % of Control

without | /00 “% 257971 35377 o0 0%
Activation /0 jﬁ/ Mff‘ X /. 129/ * R ﬂﬂ-)
S ot/ g.z0¥ 0284 | p.0 0%
' ;/.g//Z/ J.00& 2,007 | 0.0 2%
as +J 0.000 0.000 0.0 29
91*%J .000 0. 000 0.0 2%

| 205404 0002 d.00! 0.0 2%
_I;QL%/ 0.577 0. 7% Ao 30%

(22 (247 /(373 (007
,a (/27 [ 262 | /5K LA

Solvent 1 /:£¢7 / /537/5,
solvent 2 4LO¥ (2 /5/5

With s-9
Activation

+ Culture Los: !
Tanle Prcoarec By
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Conclusion

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-102 (MA #T1856) was tested in the
L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver S-9. The highest test
article concentration cloned in the S-9 activated cultures exhibited
a mutant freguency which was more than twice the mean mutant fre-
quency of the solvent controls. None of the nonactivated cultures
that were cinned exhibited mutont frequencies which were signifi~
cantly greater than the mean mutant freguencv of the solvent controls.
The results indicate that under the conditions of this test, test

article CMA~102 produced a negative response in the absence of

exogencus metabolic activation and an equivocal response in the

presence of exogenous metabolic activation.

Three follow-up assays were conducted on tast article Zinc
Dialkyl Dithiophosphate (CMA-102 & CMA-102B) (MA #'=s T1856 and
T2254). In the first assay, eleven of eighteen cultures that were
cloned exhibiced mutant fregquencies which were significantly greater
than the mean mutant freguency of the solvent controls. The assay
was repeated due to some contamination and an erratic dose-response
in toxicity in the treated cultures. All the cultures that were
cloned exhibited mutant fregquencies which were more than twice the
mean mutant frequency of the solvent contrcls. A second sample
(MA #T2254) of the test article was tested concurrently with Calcium
Dialkyl Dithiophosphate (MA #T2253). None of the cultures that
were cloned exhibited mutant frequencies which were siognificantlv
greater than the mean mutant frequency of the solvent controls.

However, a dose-related response was noted.

The results of all assays indicate that Zinc Dialkyl Dithio-
phosphate (MA #'s T1856 and T2254) produced a positive response
in the presence of exogenous metabolic activation and a negative

response in the absence of metabolic activation.
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PROTOCOL AMENDMENT

pate: October 6, 1983

Sponsor: Chemical Manufacturers Association

Test Article Designation: CMA-102

Study No.: T1856.701006

pProtocol No.: SPGT701006

Protocol Title: L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay

1. Section 6.1 Dosages, sentence 5 shoulé read, "The test article
will be solubilized and 14 doses in triplicate will be selected

for treatment"”.

Reason for Amendment:

A previous study had shown a broad range in toxicity. Fourteen
Auscs in triplicate were chosen to narrow the range.
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Paul E. Kirby, Ph.D. L/ Date

Study Director
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Study Coordinator

RECEIVED 0CT 1 Z 1983



WK ks

~ L5178Y TR*/~ MOUSE ‘LYMPHOMA MUTAGENESIS ASSAY

PURPOSE
The purpose of this study is to evaluate the muta27gic

potential of the test article using the LS178Y TK
Mouse Lymphoma Mutagenesis Assay.

TEST ARTICLE

2.1 Identification: CMA-102

2.2 Analysis:
The Sponsor will be directly responsible for deter-
mination and documentation of the analytical purity
and composition of the test article (see attached Test
Article Characterization form) and the stability and
strength of the dosing solutions. ’

SPONSOR

3.1 Name: Chemical Manufacturers Association

3.2 Address: 2501 M. Street, N.W.
Washington, D.C.

-

3.3 Authorized Representative: Carol Stack

TESTING FACILITY

4.1 Name: Division of Genetic Toxicology
Microbiological Associates

Address: 5221 River Road
Sethesda, Maryland 20816

study Location: Rockville Laboratory

study Director: Paul E. Kirby, Ph.D.

SPGT701006 1082 1 of 16.
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- TEST SYSTEM

L5178Y TK*/~ mouse lymphoma cells are used because they
are sensitive indicators of mutagenic activity of a broad
range of chemical classes.

S.1 Source
The LS178Y Tk*/~ mouse lymphoma cells Clone 2.7.2C
used in the mutagenesis assay were originally obtained
directly from Dr. Donald Clive, Burroughs Wellcome
Company, Research Triangle Park, North Cazrolina. The
cells were cryopreserved and stock culctures are pre-
pared from reconstituted cells.

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be conducted
without metabolic activation to determine optimal dose
levels. Test material will then be tested for mutagenic
activity without metabolic activation over a concentration
range yielding no more than 90% and ne less than 10% total
suspension growth; cloning data must be obtained for a
minimum of three dose levels within the above range of
growth inhibition, with at least one dose yielding less
than or equal to 30% total suspension growth., I these
test conditions produce pesitive results as defined herein,
no further testing is to be done. If these test conditions
produce negative or equivccal results as defined herein,
the Sponsor is to be contacted. Upon written instructions
from the Sponsor, the test material(s) yielding negative

or eguivocal results will be tested with metabolic acti-
vation. Cloning data with activation must be obtained

for & minimum of three dose levels within the range of 390%
to 103 total suspension growth, with at least one dose
y}eldinq total suspension growth of less than or equal

to 30%.

Total charge for assay withont metabolic activation:
$2,650

Total charge for assay with metabolic activation:
$2,650

6.1 Dosages
For the initial toxicity test, unless solubility
1imits are excesded, solid test articles will be
tested at 5,000, 1,000, 500, 100, 50, 10, 5.0, 1.0,
0.5, 0.1 and 0.05 ug/ml, and liquid test articles
will be tested at 10, 5.0, 1.0, 0.5, 0.1, 0.05,
0.01, 0.005 and 0.00! ul/ml. Test article
toxicity will be determined by comparing the cell
population growth at each dose level with that of




the solvent controls. Based on the data derived

from the toxicity test, the test article will be
prepared for the mutagenesis assay so that the
‘highest concentration is 100% toxic and the lowest
- concentration {s nontoxic. The test article will

be solubilized and, depending on the breadth of the
dose range over which 0% to 1008 toxicity is observed,
‘either 16 doses will be selected for treatment of

16 i{ndividual cultures or 8 doses will be selected

for treating 8 sets of duplicate cultures.

Route -and Frequency of Administration

Cell cultures will be treated once by way of a vehicle
compatible with the system, both in the presence and
absence of metabolic activation. This route of
administration has been demonstrated to be effective
in the detection of chemical mutagens in this system.

Exogenous Metabolic Activation
6.3.1 Uiver Microsomal Enzymes - S-9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
Liver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Aroclors will be diluted in corn oil
to a concentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with 500 mg/kg. Five
days post injection the rats will be
decapitated and the livers excised.

Bomogenate Preparation

Preparation of the microsomal enzyme
fraction will be carried out using
sterile glassware and solutions
maintained in an ice bath. Excised
livers will be placed in pre-weighed
beakers containing a 0.25 M sucrose
solution. After determining the
weight of the livers in each beaker
they will be rinsed three times in
0.25 M sucrose and then resuspended in
3 ml of 0.25 M sucrose per gram of
liver. The livers will be minced with
sterile scissors, homogenized, and
c~ntrifuged at 9000 x g for 10
minutes. -The supernatant (S5-9) will
be gollected and stored at or below
=70°. s

SPGT701006 1082 3 of 16
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$-9 Charactericzation

Each batch of 35-9 homogenate will be
characterized for its ability to
metabolize the promutagens 7,12-
dimethylbenzanti.racene, and 2-amino-
anthracene to mutagens as described by
de Serres (de Serres, et. al., Science
203:562-5A35, 1973j.

§~9 Mix .
The S-9 mix will be prepared immediately before
its use in each assay.

The following amounts of homogenate and
cofactors will be combined per ml of S-9 mix
prepared.

Isocitric acid mg
NADP ' 5
Fop .75 ml
S-9 hcmogenate . mi

The isocitric acid and NADP will be dissolved
in cold FgP and this solution will be

adjusted to a pH of approximately 7.0. Prier
to adding the S~9 homogenate, the cofactor mix
will be sterilized by passage through a (.45 um
filter.

6.4 Controls

6.4.1 Negative Control
The solvent vehicle for the test article will

be used as the negative control. Solvents

b5le with this
preference inciude, but are neot limited to,
deionized distilled B0, ethanocl, acetone,

and DMSGC.

ramsk mwusntram im AavrdAar AF
c&5ST SySwem In SrGsel Ox

Positive Controls

Two concentrations of ethylmethanesulfonate
(EMS) will be used as a positive control for
direct acting mutagens, and two concentrations
of 7,12-dimethylbenz{a) anthracene (DMBA) will
be ucsed for promutagens.

7.0 METHODS

7.1 termination of Toxicity
In order to determine the optimal dose levels at which
to assay test articles, a preliminary toxicity test
with and/or without S$-9 activation will be conducted.

SPEGT7014306
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. Cultures will be initiated by seeding Corning
. -polypropylene centrifuge tubes with 6 ml of 2 cgll
_suspension from a ¢ommon pool containing 1 x 10
cells/ml. The test article will be solubilized and
diluted in an appropriate solvent and added to each
appropriately labeled centrifuge tube in amounts at
which the final solvent concentration is nontoxic to
the cell suspension. Four ml of S-9 activation mix-
ture or 4 ml of medium will be added to the tubes
depending on whether or not they receive activation.
Each tube will be gassed with 5% CO, in air and
placed on a Bellco roller drum apparatus at 25 rpm for
a 4-hour exposure period. To avoid inactivation of
light sensitive compounds, the test solutions will be
prepared under amber lights and kept in darkness dur-~
ing the entire exposure period.

After 4 hours the test article will be removed by
centrifuging the cells at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be washed
twice in 10 ml of Fy4P, resuspended in 20 ml of

F1oP, gassed with 53 CO, in air, and replaced

on the roller drum apparatus.

Cell population density will be determined 24 and 48

hours after the initial exposure to the test article
by removing 1 ml samples from each centrifuge tube,
making 1:10 dilutions in 0.1% trypsin, incubating at
379C for 10 minutes to disperse the cells, and
counting the samples with an electronic cell counter.

Testing for Mutagenic Activity

7.2 €211 Preparatiecn

Prior to use in the assay, L5178Y TK*/~

cells which are actively growing in culture
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:17-29, 1975) to -
redyce the frequency of spontaneously occurring
TR/~ cells. Three ml of THMG stock

solution will be added to a_100 ml cell sus-
pension containing 0.1 x 10° cells/ml. The
culture will be gassed with 5% CO, in air

and placed on an environmental incubator shaker
at 125 rpm and 37°C. After 24 hours, the

THMG will be removed by pelletizing the cells
and decanting the supernatant. The cells will
be rinsed in 20 ml oi FigP and reinstated

in culture at 3 x 10 cegls per ml in 100

ml of FyoP plus 1 ml of THG stock solution.

1
oo &
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The cells will be ready for use after 72 hours
incubation. Fresh cultures will be period-
ically started from the cryopreserved stock.

The cell population density of the prepared
cultures will be determined by adding a 1 ml
sample of cells to 9.0 ml of 0.1% trypsin,
incubating at 37°C for 10 minutes, and

making three counts per sample with an
electronic cell counter. Based on the deter-
mination of the number of cells per ml, a cell
suspension containing 1.0 x 10° cells per

ml will be prepared, and 6 ml aliquots will be
dispensed into centrifuge tubes.

Test Article Preparation

The test article will be added to asach tube
labeled with the test article number, test con-
centration and NA or S-9, in amounts at which
the final solvent concentration is nontoxic ho
the cell suspension. The compound will be
tested with or without S-9 activation. Either
four ml of S-9 activation mixture or 4 ml of

F P will be added to the tubes. This wil%
yield a final cell suspension of 0.5 x 10

cells per ml.

To establish the background level of ™=/~
colonies, two control tubes will receive
solvent only. Two concentrations of EMS and
7,12-DMBA will be used as positive controls for
direct acting mutagens and promutagens,
respectively. 2ll tubes will be gassed with 5%
CO, in air and placed on a roller drum
apparatus for 4 hours at 379C. The prep-
aration and addition of the test article will
be carried out under amber lighting and the
cells will be incubated in the dark during the
4-hour exposure period.

At the end of the exposure period, the cells
will be washed twice in 10 ml of F;4P by
centrifuging at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be
resuspended in 20 ml Fy4P, gassed with

5% CO, in air, and replaced on the roller
drum apparatus at 37°C.

Expression Time

After the initial exposure to the test article,
the cells will be incubated for two days with a
cell population adjustment at 24 and 48 hours.
The adjustment will be made by raking daily

6 of 16 . II-41




vell counts and then replacing a volume of

-cells -with-fresh medium totaiing 20 ml at 24

hours and 10 ml at 4f hours which w%ll yield a
cell population density of 0.3 x 10

I cells/ml.. '
_Cloning

At the end of the expression period, the cells
will be placed in a restrictive medium which

will allow only the TK /" cells to grow.

The restrictive medium used is cloning medium
(C.M.) with Trifluorothymidine (TFT) (2-4
ug/ml) . The C.M. will contain agar (approxi-
mately 0.35%) which maintains the cells in sus-
pension and allows them to form discrete
colonies of TK™/~ cells. Those cultures
exhibiting approximately 5% to 90% growth inhi-
bition will be cloned.

Two florence flasks per culture to be cloned
and two per control tube will be labeled to
indicate the test article concentration and
whether or not they received S-9 activation.
For each pair of flasks one will be labeled TFT
and one will be labeled V.C. (viable count).
Bach flask will be prewarmed to 37°c,

filled with 100 ml of C.M. and placed on an
incubator shaker at 37°C until used.

Six 100 mm petri plates per test article
concentration will be labeled to indicate the
concentration, whether or not activation was
used, and the experiment number. Three of the
six will be labeled TFT and three will be
labeled V.C.

Cell counts will be made for each tube to
determine the volume of _each cell population .
which will yield 3 x 106 cells. This vol-

ume will be removed, th~ gemainder of the cells
discarded, and the 3 x . cells replaced

in the centrifuge tube. The cells will be cen-
trifuged at 1000 x g for 10 minutes, and the
supernatant, except for 2 ml, will be removed
by pipetting. The cells will be resuspended in
the remaining 2 ml of medium and placed in a
TFT flask labeled with the corresponding con-
centration of the test article (see Figure 1).

A 2 x 104 dilution will be carried out by

adding 1.0 ml of the TFT flask suspension to a
test tube containing 4 ml of F,,P, adding 1.0
ml of this to 9 ml FjoP, and aéging 1.0 ml of

SPGT701006 © 1082 7 of 16  II-42
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that dilution to the appropriate V.C. flask
containing 100 ml of C.M. After the dilution,
1 ml of stack solution of che restrictive agent
will be added to the TFT flask, and both this
flask and the V.C, flask will be placed on the
shaker at 125 rpm and 37%%.

After 15 minuces the flasks will be removed one
at a2 time, and 33 ml of the cell suspension
will be pipetted into each of three appropri-
ately labeled petri plates. To accelerate the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. The

plates will be removed and incubated at

37°C in a humidified 5% CO, atmosphere

for 10-12 days. )

Accumulation of Data

dfter the incubation period, both the TFT plates and
the V.C. plates will be scored for the total number of
colonies per plate. Three counts per plate will be
made on an automatic colony counter, and the median
count will be recorded. If the automatic counter can-
not be used, the piates will be counted by hand. Th=
mutation frequency will be determined by dividing the
average number of colonies in the three TEFT plates by
the average number of colonies x 10® in the three
corresponding V.C. plates and multiplying the quotient
by two. By comparing the mutation frequency of the
treated plates to that of the control plates, the
presence of a significant level of mutagenic activity
can be detected.

8.0 EVALUATION OF TEST RESULTS

The following criteria will be used as guidelines in
judging the significance of the activity of a test article
in this system. In evaluating the results, it is con-
sidered that increases in mutant frequencies, which occur
only at highly toxic concentrations, may be due to epi-
genetic events. Unfortunately, it is impossible to forau-
late criteria which would apply to all types of data which
may be generated and therefore the conclusion of the study
will be based on the scientist's evaluation.

8.1 Positive - if there is a positive dose response and
one or more of the three highest dcses exhibit a
mutant frequency which is two~fold greater than the
background level.

I1I-44
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Bquivocal ~ if there is no dose response but any one
or more doses exhibit a two-fold increase in mutant
frequency over background.

Negative - if there is no dose response and none of
the test cultures exhibit mutant freguencies which are
two-~£fold greater than backgrcund.

CRITERIA FOR DETERMINATION OF A VALID TEST

9.1

The mutation frequency of the positive controls
must be at least twice that of the appropriate
solvent control cultures.

The spontaneous mutation frequency <f the solvent
control cultures must be between 0.2 and 1.0 per
104 surviving cells.

The plating efficiency of the solvent controls must
be greater than 50%.

FINAL REPORT

19.1

10.2

§I53T701006

copies of the draft final report (with
copies of all raw data) will be sent to the Study
Monitor within one month of termination. __ copies
of the final report will be sent after the dratt
report has been reviewed by the Sponsor.

A report of the results of this study will De
prepared by the Testing Laboratory and will include

the fallowing infarmation:

The data from the toxicity test.

The data generatad by the mutagenazsis assay
which includes:

10.2.2.1 The % total growth at each dose
level which reflects test article
toxicity.

10.2.2.2 The number of TR/~ colonies
per TFT plate for the test article
and the controls.

The number of colonies per V.C.

plates for the test article and the
controls.

1082 10 of 16
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1042.2.4

Ibg;@utation'ftequency of each dose
:level of the test article and the
controls.

' 10;2.2.5 The induced mutation frequency of

each dose level of the test article
and  the positive controls.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final report, all raw data and
reports will be maintained by the Regulatory Affairs
Unit of Microbiological Associates in accordance with
the Terms and Conditions.

Test Article

A Test Article sample will be held in storage in
accordance with the Terms and Conditions.

GOOD-LABORATORY PRACTICES

This study will be conducted in accordance with FDA Good
Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
available to the Sponsor for inspection on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency?
If so, to which agency or agencies?

Does the s cnsor request that samples of the Test Article
dosing sc.utions be returned?

?Fﬁﬁkﬁ

SCHEDULE OF EVENTS
e & A/ /I/J'//ﬁ‘:

£ ‘ﬁ}/'c-/ £3

’

13.1 Test Material Received Date: o~ prs
3 afors 3

/ /') < '/3/;
13.2 Proposed Initiation DGQES4&iﬁe’q,5545:71£87f*?ﬁ;

13.3 Scheduled Completion Date: -7_93-/“_,_07 /8, 1973

13.4 Report Submission to Sponsor DaCe:;1L4L44¢a,Lﬁf‘/% 17€5
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" DMBA

EMS
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NADP
s-9
TEFT

APPENDIX I -

PY E ,

7;,  Abﬁre&i@fiong Used in the L5178Y Mouse Lymphoma Mutagenesis Assay

Cloning Medium

7,12-Dimethylbenz(a) anthracene

"‘Ethyl Methanesul fonate

Fischer's Media for Leukemic Cells of Mice
with 0.1% Pluronic

FoP with 10% heat inactivated horse serum
Nicotinimide Adenine Dinucleotide FPhosphate
1254, 1242 Aroclor-induced rat liver S-9
Trifluorothymidine

Thymidine, Hypoxanthine, Methotrexate and
Glycine

viable Count
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APPENDIX II
FORMULAS AND CALCULATIONS FOR THE

1L5178Y TY+/- #OUSE LYMPHOMA MUTAGENESIS AT3AY

Initial Toxicity Daily Counts (Form No. WL-136)

and Final Counts (Form No. WL-137).

Average Counts (corrected

No. of Cells/ml . . . .
for coincidence)

x 20

volume of Cells _ (0.3xi0° cells/ml) (20 ml)
to Retain (No. of Cells/ml)

volume of iedia

nl - ne of Cells X
to AGd 20 ml Volume of Cells =x=e

Table 1 - L5178Y TK+/- Mouse Lymphoma Mutagenesis
Initial Compoundc Toxicity Test (Form No. %WL-232).

pay 1 Cell Cay 2 Cell
Concentration Concentration
0.3x10¢ Cells/ml Day 1 Adjusted

Ccell Concentration

Total
Suscension
Growth

Total Suspension
A of Centrol - Growth (Test Culture)
Suspeasion Growth * Averacge Solvent Control

Totali Suspensicn Growth

Cultures containing less than 0.3%10° cells/ml on day 1l anc

day 2 will b= considered as having 0% Totzl Suspension Growth.

5178Y TX+/- Assay - pailv Counts {(Test Article) {Form No. 138)
and L3178Y TX+/- Assay - Daily Ccunts (Positive Controls)

(Form Neo. WL-139

ackted

No. of Cells/ml x 10° » 20

nverace Counts (co
for coincidenc

rr
2}
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"ontlﬁ;)_jlﬂ,,,w

" ‘Volume of Cells _ (0.3x10° Cells/ml) (20 ml*)
. to Retain j ‘(No. of Cells/ml)
~iv—1'— . Medi 1 'f:“ o :

o Pt:;ggd e§§a = (20 ml*) - (Volume of Cells Retained)

* The final volume is adjusted to 10 ml on the third day
of expression.

Tables 2, 3, and 4 - LS178Y TK+/- Mouse Lymphoma Mutagenesis

Assey Cloning Data (Form No. WL-41, WL-127 and WL-128).

Average No. of TFT
Mutant Frequency _ Colonies

per 10° Survivors Average No. of
V.¢. Colonies

Mutant

Induced (
Freguency °

£ Treated Cultures of Solvent Controls

Mutant rreguency ) - (Average Mucant Frequencg)

Tables S, 6, and 7 - L5178Y TK+/- Mouse Lymphoma Mutagenesis
Assay Total Compound Toxicity Data (Form No. WL-227, WL-228
and WL-229).

"Day 1 Cell Day 2 Cell Day.B Cell
Concentracion i Concenctration Concentration

0. 3x10° cells/ml = Day 1 hdjusted ~  Day 2 Adjusted
Cell Concentration Cell Concentraticn

Total
Susz-ension
Growth

Treated Culcure of

s Control - Susosnsion Growth
Suspansion Growth Average Suspension
Growth of Controls

Cultures containing less than 0.3%10° cells/ml on cay 1 ané on
day 2 will be considerecd as having 0% Total Suspension Growth.

- Z MICROBIOLOGICAL
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S. (Cont'd.)

average V.C. of

% Control Treated Cultures
Cloning Growth —~  Average V.C. of
solvent Controls

x 100

% Growth = (% Suspension Growth) (3% Cloning Growth)
i 160
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nufacturers A ation's test article Zinc
, 1; ithiophosphate, CMA- (MA #T1866) was tested in the
L5178Y. rx+/- Mouse Lymphoma Mutaqenesis Assay in the presence
'and ‘absence of Aroclor induced rat livzr S-9. The nonactivated
cultutes were cloned over a range of test article concentrations
which produced from 11% to 98% Total Growth. The S-9 activated
7cu1tures were ciohed,over a range of test article concentrations
which produced from $59% to 101% Total Growth. :

The highest test article concentration cloned in the S-9
activated cultures exhibited a mutant frequency which was twiée
the mean mutant frequency of the solvent controls. None of the
nonactivated cultures that were cloned exhibited mutant frequencies
which were significantly greater than the mean mutant frequency of
the solvent controls.

The results indicate that under the conditions of this test,
the test article CMA-105 produced a negative response in the absence
of exogenous metabolic activation and an equivocal response in the
presence of metabolic activation.




Results

The Initial Toxicity Test (Table 1) performed on test article
CMA-105 (MA #T1866) in the absence of S~9 indicated a threshold
level of complete toxicity at 0.05 ul/ml. Based on these data,
the test article was tested in a mutagenesis assay in the .:bsence
of S-9 over a range of concentrations from 0.05 pl/ml to 0.00067
ul/ml.

After a two Aay expression period, ten cultures were clcned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.0089, 0.0067, 0.0050, 0.0038, 0.0028, 0.0021,
0.0016, 0.0012, 0.00089 or 0.00067 ul/ml test article. These concen-
trations produced a range in Suspension Growth of 21% to 98%. The
Cloning Data are presented in Tables 2 and 3 and the Total Compcund
Toxicity Data are presented in Tables 4 and 5. The Cloning Data and
Total Compound Toxicit Data are also presented graphically in

Figure 1.

None of the cul“ures the:t were cloned exhibited mutant fre-
quencies which were significantly greater than the mean mutant
frequency of the solvent controls. The Total Growth of the
cultures ranged from 11% to 98%.

An Initial Toxicity Test (Table 6) was conducted in the
rresence of S-9 on test article CMA-105 (MA #T1866). The results
indicated a threshold level of complete toxicity at 0.05 pl/ml.
Based on these data, the test article was tested in a mutagenesis
assay in the presence of $-9 over a range of concentrations from
0.05 pul/ml to 0.00067 ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.021, 0.016, 0.012, 0.0089, 0.0067, 0.0050,
0.0038, 0.0028, 0.0021 or 0.0016 ul/ml. These concentrations

croduced a range in Suspension Growth of €8% to 37%. The Cloning

Data are presented in Tables 7 and 8 and the Total Compound

Toxicity Data are presen+ed in Tables 9 and 10. The Cloning




- Data and Total Compound Toxiqity D@ta are also presented graphically

_in:Figure 2. One culture (0.021 ul/ml) that was cloned exhibited

" a mutant frequency which was 2.0 times the mean mutant frequency of
the solvent cbn:rols. The Total Growth of this culture was 59%.

None of the remaining cultures that were cloned exhibited
mutant frequencies which were significantly greater than the
mean rnutant frequency of the solvent controls. The Total Grocwth
of these cultures ranged from 78% to 101s%.
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Conclusion

Chemical Manufacturers Acssouciation's test article Zinc
Dialkyl Dithiophosphate, CMA-105 (MA #T1866) was tested in the
L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver $-9. The highest con-
centration cloned in the 5-9 activated cultures exhibited a mutant

frequency which was twice the mean mutant frequency of the solvent

controls. None of the nonactivated cultures tha* were cloned
exhibited mutant frequencies which were sicnificantly greater than
the mean mutant frequency of the sclvent controls. The results
indicate that under the conditions of this test, test article
CMA-105 produced a negative response in the absance of excgenous
metabolic activation and an egquivocal response in the presence of

exogenous metabolic activation.
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$.0 TEST SYSTEM
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- LS178Y TK*/~ mouse lymﬁﬁbmafcells'ére used because they
‘ate sensitive indicators of mutagenic activity of a broad
"range of chemical classes.

5.1 Source

: The L5178Y TK*/~ mouse lymphoma cells Clone 3.7.2C
used in the mutagenesis assay were originally obtained
directly from Dr. Donald Clive, 3urroughs Wellcome
Company, Research Triangle Park, North Carolina. The
cells were cryopreserved and stock cultures are pre-
pared from reconstituted cells.

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be conducted
without metabolic activation to determine optimal dose
levels. Test material will then be tested for mutagenic
activity without metabolic activation over a concentration
range yielding no more than 90% and no less than 10% total
suspension growth; cloning data must be obtained for a
minimum of three dose levels within the zbcve range of
growth inhibition, with at least one dose yielding less
than or equal to 30% total suspension growth. If these
test conditions produce positive results as defined herein,
no further testing is to be done. If these test conditions
produce negative or equivocal results as defined herein,
the Sponsor is to be contacted. Upon written instructions
from the Sponsor, the test material(s) yielding negative
or equivocal results will be tested with metabolic acti-
vation. Cloning data with activation must be obtained

for a minimum of three dose levels within the range of 20%
to 10% total suspension growth, with at least one dose
yielding tctal suspension growth of less than or equal

to 308.

Total charge for assay without metabolic activation:
$2,650

Total charge for assay with metabolic activation:
$2,650

6.1 Dosages
For the initial toxicity test, unless solubility
limits are exceeded, solid test articles will be
tested at 5,000, 1,000, 500, 100, S0, 1.0, 5.0, 1.0,
0.5, 0.1 and 0.0S ug/ml, and liquid test articles
will be tested at 10, 5.0, 1.0, 0.5, 0.1, 0.05,
0.01, 0.005 and 0.001 ul/ml. Test article
toxicity will be determined by ccmparing the cell
population growth at each dose level with that of

I1I-19
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the solvent controls. Based on the data derived

from the toxicity test, the cest article will be
prepared. for the mutagenesis assay so that the
highest concentration is 100% toxic and the lowest
concentration is nontoxic. The test article will

be solubilized and, depending on the breadth of the
dose range over which 0% to 100% toxicity is observed,
either 16 doses will be selected for treatment of

16 individual cultures or 8 doses will be selected

for treating 8 sets of duplicate cultures.

moute and Freguency of 2dministration

Cell cultures will be treated once by way cf a vehicle
compatible with the system, both in the presence and
apsence of metabolic activation. This route of
aéministration has been demonstrated to te effactive
in the detection of chemical mutagens in this system.

Txogenous Metabolic Activation
6.3.1 Liver Microsomal Enzymes - 5-2

6.3.1.1 Species, Strain, Sex and
Liver homogenate will be
male Sprague-Dawley rats
been injected with a 2:1
Aroclor 1242 and Arcclor
Aroclors will be diluted
to a concentration of 200 mg/ml.
arimal will be inoculated intra-
peritoneally with 3500 mg/ka. Five
days post injection the rats will be
decapitated and the livers excised.

Eomogenate Preparation

Preparation of the microsomal enzyme
fraction will be carried out using
sterile glassware and solutions
maintained in an ice bath. Excised
livers will be placed in pre-weighed
beakers containing a 0.25 M sucrose
solution. After determining tne
weight of the livers in each heaker
they will be rinsed three times in
0.25 M sucrose and then resuspended in
3 ml of 0.25 M sucrose per gram of
1iver. The livers will be minced with
sterile scissors, homogenized, anu
centrifuged at 900C x g for 10
minutes. The supernatant (5-2) will
be collected and stored at or below
-70°¢C,

SPGT701006 1082 3 cof 16




S-9 Characterization

Each batch of S~2 hcmogenate will be
characterized for i:s abilicy to
metabolize the promutagens 7,12-
dimethylbenzanthracene, and 2-amino~
anthracene to mutagens as described by
de Serres (de Serres, et, al., Science
203:563-565, 1979).

5-9 Mix
The S-9 mix will be prepared immediately before
its use in each assay.

The following amounts of homcgenate and
cofactors will be combined per ml of S-9 mix
prepared.

Isocitric acid 11.25 mg
NADP 6.0 mg
FgP 0.75 ml
S$-9 homogenate 0.25 mi

The isocitric acid and NADP will be dissolved
in cold FyP and this solution will be |
adjusted to a pH of approximately 7.0. Prior
to adding the S-2 homogenate, tae cofactor mix
will be sterilized by passage through a 0.45 um
filter.

6.4 Controls

6.4.1 Negative Control
The solvent vehicle for the test article wiil
be used as the negative control. Solvents
compatible with this test system in order oi
preference include, but are not limited to,
deionized distilled Hy0, ethanol, acetone,
and DMSO.

Positive Controls

Two concentrations of ethylmethanesulfonate
(E¥iS) will be used as a pesitive couirel for
direct acting mutagens, and two concentrations
of 7,12-dimethyvlbenz(a) anthracene (DMBA) will
be used for promutagens.

7.0 METHODS

7.1 Determination of Toxicity
In créer to determina the optimal dose levels at which
to assay test articlass, a pra2liminacy tovicity test
with and/or without S-9 activation will! be conducted.

SPGT701006 1082 4 of 16
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Cultures will be initiated by :zeding Corning
polypropylene centrifuge tubes wit: 6 ml of a cgll
suspension from a ccmmon pool containing 1 x 10
cells/ml. The test article will be solubilized and
diluted in an appropriate solvent and added to each
appropriately labeled centrifuge tube in amounts at
which the final solvent concentration is nontoxic to
the cell suspension. Four ml of S-§ activation mix—
ture or ¢ ml of medium will be added to the tubes
depending on whether or not they receive activation.
Each tube will be gassed with 5% €05 in air and
placed on a Bellco roller drum apparatus at 25 rom for
a 4-hour exposure pericd. To avoid inactivarion of
light sensitive compounds, the tesz soluticns will be
precared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the 't article will be removed by

centrifuging the ¢ at 1000 x g for 10 mirutes and
ant. The cells will be washed

resuspencded in 20 ml of

5 in air. and replaced

ra2tus.

t in 10 ml of ,
Fi9P, gassed with o
on the roller drum a

Cell populstion density will be & T and 43
hours after the initi-  exposure ¢ ! t article
by ramoving 1 ml sam. .= from each i £ tube,
making 1:10 dilutions in 0.1% tryesin, incubating at
37°C for 10 minutes to disperse the cel s, and
counting the samples with an electronic cell counter.

Testing for Mutagenic Activiey

7.2.1 Cell Preparation )
Prior to use in the assay, LS178Y Tx+/~
cells which are actively growing in cultur=
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:17-29, 19753) to
redyce the frequency of spontaneously occurring
TK™/7 cells. Three ml of THMG stock
solution will be added to a_100 ml cell sus-
pension containing 0.1 % 10° cells/ml. The
culture will be gassed with 5% CO5 in air
and placed on an environmental incubator shaxker
at 125 rom and 37°C. After 24 hours, the
THMG will be removed by pelletizing the celils
and decanting the supernatant. The cells will
be rinsed in 20 ml of FigP and reinstated
in culture at 3 x 10% cells per ml in 140
ml of Fy4P plus 1 ml of THG stock solution.

1082
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The cells will be ready for nse after 77 !ours
incubation. Fre:h cultures will be period-
fically started “-ou the cryopresarved stonh .

The cell population density of the prenared
cultures will be determined by adding a 1 m%
sample of cells to 9.0 ml of 0.1% trypsin,
incubating at 37°C for 10 minutes, and

making three counts per sample with an
electronic cell counter. Based on the dete
mination of the number of cellg per ml, a Cu i
suspension containing 1.0 x 10° cells per

ml will be prepared, and § ml aliguots will b:
dispensed into centrifuge tubes.

Test Article Preparation

The test article will be added to each tube
labeled with the test article number, test con-
centration and NA or s-9, in amounts at wnich
the final solvent concentraticn is nontoxis to
the cell suspension. The compound will be
tested with or without §-9 activation. Eitcher
four ml of S~-9 activation mixture ot 4 m. of
P.P will be added to the tubes. This wil%
yield a final cell suspension of 0.6 X 10

cells per ml.

To establish the background level of =/~
colonies, two control tubes will receive
solvent only. Two concentrations of EMS 2n1d
7,12-DMBA will be used as positive controls for
direct acting mutagens and promutagens,
recpectivelyv. All tubes will be gassed with 5%
CO, in air and placed on a roller drum
apparatus for 4 hours at 37°%. The prep-
aration and addition of the Lest article will
be carried out under amber lighting and the
cells will be incubated in the dark during the
4-hour exposure period.

At the end of the exposure period, the cells
will be washed twice in 10 ml of FjgoP bY
centrifuging at 1000 x g for 10 minutes aa
decanting the supernatant. The cells will b-
resuspended in 20 ml FyqoP, gassed with

5% CO, in air, and tepiaced on the roller

drum spparatus at 37°C.

Expression Time . '
After the initial exposure to the test art c.ec,

the cells will be incubated for two days w:t. &
cell population adjustment at 24 and 48 hours.
The adjustment will be made by taking daily

I1I-23
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cell counts and than replacing a2 volume of
cells with fresh medium tataling 22 ml at 24 -
hours ar. .0 ml at 4£ hours which will yield a
cell pomvleation density of 0.2 x 5.0

calls/mi.

7.2.4 oning
At the end of the axpress 1 the cells
will be placed in a roes which
will a2llow only the TK =7-
The restrictive medium
(C.M.) with T*‘fl'orcthymLaxne
ug/ml) . The C.M. will centain
matel, 0.35%) which maintainv
pensisn ard allows them &to
coloni=s of TK™/~ cells. Those
exhibiting aupr0311u;v1y 5% to 903
bitisn will be clonad.
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that diiutior to the appropriate V.C. {lask
containing 10 ml o7 T.M. After the dilucion,
1 rl of steck sol.cion of the restrictive ajent
will be added to the TFT £lack, and btoth this
flask and *he V.C., flask will be placed on the
shaker a% 125 .pm and 37°c,

After 15 ‘nutes the flasks will be remcved cne
at a tiwe, and 33 ml of the cell suspensiocn
will be ripetted into each of three appropri-
ately laveled petri plates. To accelerate the
Gelling process, the plates will be glaced in
zold storage (4°C) for 20 minuces. The

plates will be removed 2..d incubated at

37°C in a humidified S% .0, acmosphere

for 16-12 days.

Accumuvlatior of Data

Airter the incubzation peri.d, both the TFT nla

the Vv.C. plates will .- scored for th~e total

colonies per plate. Thres counts per plate wi

made on an automatic coluiy counter, and the med.a
count will be recorded. T° the aurumatic counrer

not be used, the plates will te counted by haad.
mutation rregquency will be de* :rmined by dividing the
average number of colonies in tLhe three TFT plates by
the average number of colonies x 10% in the tr.ee
corresponding V.C. rlites and multiplying t.e gu~ti
by two. By comparing %he .utatic.. frequency of the
treated .plates t- cthzt of the contrcl plates, Lhe=
presence of a significant level of mutagenic accivity

can be detectead.

ent

EVALUATICON OF TSST RESULTS

The following ~riteria will b2 :sed as guidelines in
judging tne significance of th~ activity of a test article
in this systsem. In evaluating the rasults, it is con-
sidered that increases in mutant frequencies, which occur
onlv at highly toxic concentraticas, may be due tc epi-
genetic events. Unfertunately, it is impossible to farmu-
late criteria which wouid apply t> 211 types of data which
may be generated and -~ :reforz the co
will be based on the scientist's eval

1
nclusion of the study
uation.

8.1 Positive -~ if there is a positive dose : and
one or more of the three highest doses =x
mutant frequency which is two-£fold grea than the
background level.

SPGT701075 1082 9 of 16




- '8.2 Bquivocal -~ if there is no dose response but any one

- or more doses exhibit a two-fold increaze in mutant
frequency over background.

8 3 Negative - if there is no dose response and none of
the test cultures exhibit mutant freguencies which are
twvo-foid gceater than background.

9.0 CRITFRIA FOR DETERMINAYION OF A VALIL TEST

10.0

9.1 the mutacion frequency of the positive controls
must Se at least twice thav of the appropriate
solven* control cultures,

The spontaneous mutation frequency of the solvent
control cultures riust be between 0.2 and 1.0 per

i0® surviving zel:s.

The plating efiiciency of the solvent controls must
be greater than 5u%.

FINAL REPORT

1001 _  copies of the 4rait final report (with
copies of all raw data) will be sent to the Study
Monitor within ocne non'h of termination. copies
of the final report will be sent after the drait
report has been reriewed by the Soonsor.

10.2 A report of the results of chis study will be
prepared by the Testing Laboratory anu will include
the following informatiun:

10.2.1 The data “rom the torxicity test.

10.2.2 The data generated by the mutagenesis assay
which includes:

10.2.2.1 Th2 & totali growth at each dose
level which reflects test article
toxicity,

The number of TR™/~ colonies
per TFT plate for the test article
and the controls.

The number of colonies per V.C.
plate for the test article and the
controls.

SPGT701006 1082 10 of 16
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nancy of each dose
t article and the

induced mutation frequency »f
leve . of the test article
the poysitive cantrols.

RECORD AN TEST ARTICLE ARCHIVES

11.1 Records
Upon comzletion of the final all raw
reports will be maintained by ulatory
Unit of Microbiological Associ in #ccorda
the Terms and Conditions.

Tast Article

A Test Article sample will e held in storage
accordance with the Terms and Conditicns.

CCOD LABCRATORY PRACTICES

FDA Good
copies of

y
[&1)

This study will be conauctad i
Laboratory Practice Rugulations.
relevant Srtandard Cpera;lna Proced
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18% of the in—frocnss shases of
monitored by the Quality Assurance
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AFPENDIX I
»~

Abbreviations Used in the LS5178Y Mouse Lymphom. Mutagenesis Assa

Cloning Medium
7,12-Cime~hylbenz(a) anthracene
Methanesulfonate

or Leukemic Cells of Mice
c

-
i

nactivated horse serua
Dinucleotide Phasphrate
induced rat

iver S-9

Hyooxanthine, Methotre

=
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, . ... APPENDIX II
'FORMULAS AND CALCULATIONS FOR_THE

CL5178Y TK+/- MOUSE LYMPHOMA MUTAGEWESIS ASSAY

1 Toxicity Daily Counts (Form No. WL-136)
{(Form No. WL-137).
¢ x 20

Average Covnts (corrected
for coincidence)

‘Initia
and Final Counts

of Cells/ml
120 ml)

No.
(0.3x10° cells/ml)

[No. of Cells,/ml)

Volume of Cells
to Retain
Volume of re~ained

20 ml -

Cells

Voiume of iedia
to Add

TK+/- Mouse Lymphoma Mutageresis RAssay

Table )1 - L5178Y
Toxicitv Test (Form No. WL-232).
Day 1 Cell Day 2 Cell Day 3 Cell
Concentration Concentr:tion Ccncentration
0.23%10% Cells/ml Day 1 Adivsi-l
Cell Conczntr wicn

x
Day 2 Adjusted

Initial Compound
C=211 Concentrztion

Total
Suscension
Growth

Total Susgension
s of Centrol Growth (Test Culture)
Susgension Growth Average Scivent Control
Total Suspension Growth
ing less then 0.3x10° cells/m} on day 1 andé

x

ni

Cultures containi;
day 2 will be considered eas having 0% Total Suspension Growth.

1L5178Y TX+/- hssay - Daily Counts (Test Article) (Form No. 132}
ané L5178Y TX+/- aAssay - Daily Counts (Positive Controls)

(Form No. WL-139).
- ¢ cells/ml 10° ; rerace Counts (correéteé’ v 20
No. oI Le- mLox or coincidence) oo
£ MICROBIOLOGICAL

= ASSOCIATES
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{Cont'd.)

Volume of Cells _ (0.3%10° Cells/ml) (20
to Retain {No. of Celils/ml}

Volume of Media .
bl - (20 =" *y - (Yo

volume is adjusted to 10 m
ssion.

3, and 4 - L5173Y .X+/-

ing 23zta (Form YNo. WL-41,

Iinduced
Mucinti
rraguency

Teblies 5, 5, - : Mcuse Lympncma

Assay Tutal Compound t ) (Form No. ¥

and WL-229).

Concz:ntracion
0.3x10° Calls/mi
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Sl ee ot

: 5-; (ContFﬂ,)

e Average V.C. of
% Control Treated Cultures

Cloning Growth fverage V.C. of

' ' ' Solvent Controls

x 100

% Growth = (% Suspension Grewth) (3 Cloning Growth)
i 1750
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Summary

Chemical Manufactur rs Asscciation's test article Zinc
Dialkyl Dithiovhosphats, CMA-106 (MA #T1854) was tested in the
LS178Y TK+/- Mouse Lymphoma Mutagenesis Asray in the presence
and absence of Aroclor induced rat liver S-9. The nonactivated
cultures (Experiment 1854B2) were c¢loned over a range of test
article concentrations which produced from 6% to 101% Total
Growth. The S-9 activated cultures were cloned over a range
of test article concentrations which produced from 1% to 88%
Total Growth.

The highest test article concentration cloned in the non-

activated cultures exhihited a mutant frequency which was more
than twice thr mean mutant freguency of the solvent contrcls.
The Total Growth of this culture was 6%. The result is not
considered sigaificant since mutant frequencies okserved at
such highly toxic levels may be due to epicenetic events.

S-9 activated cultures exhibited mutant frequencies wnich
significantly different from the mean mutant freguency of

sclvent controls.

The results indicate that urder the conditions of this test,
the test article CMA-106 produced a negative response in the
znsence of exogenous metabolic activatlion and a positive response

in the presznce of exogenous metabclic activation.




Results

The Tnitial Toxicity Test (Table 1) performed on test article
CMA-106 (MA #T1854) in the absence of $-9 indicated a threshold
level of complete toxicity at 0.05 ul/ml. Based on these date,
the test article was tested in a mutagenesis assay in the absence
of S-9 over a range of concentrations from 0.0l ul/ml to 0.00013
ul/ml.

After a two day expression pericd, ten cultuires were cloned
based on their degree of toxicity. Tt culiures that were cloned
were tr . -~ted with 0.01, 0.0075, 0.0056, 0.0042, 0.0032, :.50z4,

0.00. .,0010, 0.00075 or 0.00056 ul/ml test article. These concen-
trations produced a range in Suspension Growth of 2/% to 109%. The
Cloning Data are presented in Takies 2 and 2 and the Total Compound
Toxicity Data are presented in Tables 4 and 5. The Cloning Data and

Total Ccmpound Toxicity Data are also presented gréphically in

Figure 1.

None of the cultures that were cloned exhibited mutant fre-
quencies which were significantly greater than the mean wmutant
frequency of the solvent controls. The Totzl Growth of the
cultures ranged from 17% to 120%.
at the higher doses was erratic and an acceptable range in toxicity
was not achieved. Therefore the assay was repeated over a range
of concentrations from 0.05 ul/ml to 0.00067 ul/ml.

After a two day expression period, nine cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.0067, 0.)050, 0.0038, 0.0028, 0.0021, 0.0016,
0.0012, 0.00089 or 0.00067 ul/ml test article. These concen-
trations produced a range in Suspension Growth of 13% to 100%. The
Clnning Data are presented in Tables 6 and 7 and the Total Compound
Toxicity Data are presented in Tables 8 and 9. The Cloning Data
and Total Compound Toxicity Data are also presented grazphically in

Figure 2.




One culture that was cloned exhibited a mutant frequency which
was 2.3 times the mean mutant freguency of the solvent controls.
The Total Growth of this culture was 63%. None of the remaining
cultures that were cloned exhibited mutant frequencies which were

P

significantly greater than the mean mutant .requency of the solvent
controls. The Total Growth of these cultures ranged from 22% to 101%.

An Initial Toxicity Test (Table 10) was conducted in the
presence of S-9 on test article CMA-106 {(MA #T1854). The results
indicated a threshold level of complete toxicity at 0.05 pl/ml.
s~ G -~ _“ase - La, the test article was tested in a mutagenesis
assa, . tae pye .znce of S-9 over a range of concentrations from
0.05 pi/mi to 0.005 pl/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.031, 0.024, 0.018, 0.01l or 0.005 ul/ml. These
concentrations produced a range in Suspension Growth of 6% to 99%.
The Cloning Data are presented in Tables 11 2ad 12 and the Total
Compound Toxicity Data are presented in Tables 13 and 14. The
Cloning Data and Total Compound Toxicity Data are also presented
graphically in Figure 3. Cultures treated with 0.031, 0.024, or
0.018 pl/ml test article exhibited mutant frequencies which

ranged from 16.3 to 2.0 times the mean mutant freguency of the

solvent controls. The Total Growth of these cultures ranged from
1% tc 72%.

None of the remaining cultures that were cloned exhibited
mutant freguencies which were significantly greater than the
mexzn mutant frequency of the solvent controls. The Tctal Growth

of these cultures ranged from 78% to 88%.
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Conclusion

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-106 (MA $#T1854) was tested in the
L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver S-9. The highest
concentration clcned in the nonactivated cultures exhibited a
mutant frequency which was more than twice the mean mutant fre-
quency of the solvent centrols. The Total Growth of this culture
was 6%. The result is not considered significant since mutant
frequencies observed at such highly toxic doses may be due to
epigenetic events. Four S-9 activated cultures that were cloned
exhibited mutant frequencies which were significantly greater than
the mean mutant frequency of the solvent controls. The rezults
indicate that under the conditions of this test, test articile
CMA-106 produced a negative response in the absence of exogenous
metabolic activation and a positive response in the presence of
exogenous metabolic activation.
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LS178Y TR*/~ MOUSE LYMPHOMA MUTAGENESIS ASSAY

1.0 PURPOSE
The purpose of this study is to evaluate the mutag,gic

potential of the test article using the L5178Y TK
Mouse Lymphoma Mutagenesis Assay.

TEST ARTICLE

2.1 1Identification: CMA-106

2.2 Analysis:
The Sponsor will be directly responsible for deter-
mination and documentation of the analytical purity
and composition of the test article (ses attached Test

Article Characterization form) and the stability and
strength of the dosing solutions.

SPONSOR

3.1 Name: Chemical Manufacturers Association

3.2 2Address: 2501 M. Streat, N.W.
Washington, D.C.

3.3 Authorized Representative: (.rol Stack

TESTING FACILITY

4.1 Name: Divieion of Gene:ic Toxicolegy
Micrabiological izscniates

AMdress: 5221 River ozd
Betkasda, Harviand 20816

Study Location: Rockvilile Labeoratory

study Director: Paul E. Rirby, ph.D.

Iv-23
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. s.o gmst system

LS178Y TX*/~ mouse lymphoma cells are used because they
are ssnsitive indicators of mutagenic activity of a broad
range of chemical classes.

S.1 Source
The LS178Y TK*/~ mouse lymphoms cells Clone 3.7.3C
used in the mutagenesis dssay were originally obtained
directly from Dr. Donald Clive, Burroughs Wellcome
Company, Research Triangle Park, North Carolina. The
cells were cryopreserved and stock cultures are pre~-
pared from reconstitnted cells. ’

EXPERIMENTAL DESIGM

Preliminary cytotoxicity experiments will be conducted
without metabolic activation to determine optimal dose
levels. Test material will then be tested for mutagenic
activity without metabolic activation over a concentration
range yielding no more than 90% and no less than 10% total
suspension growth; cloning data must be obtained for a
mininum of three dose levels within the above range of
growth inhibition, with at least one dose yielding less
than or equal to 30% total suspension growth. 1If these
test conditions produce positive results as defined herein,
ro further testing is to be done. If these test conditions
produce negative or equivocal results as defined herein,
the Sponsor i{s to be contacted. Upon written instructions
from the Sponsor, the test material(s) yielding negative
oF equivocal results will be tested with metabolic acti-
vation. Cloning data with activation must be obtained

for a minimum of three dose levels within the range of 90%
to 10% total suspension growth, with at least one dose
yielding total suspension growth of less than or equal

to 30%.

Total charge for assay without metabolic activation:
$2,650

Total charge for assay with metabolic activation:
$2,650

6.1 Dosages
Por the initial coxicity test, unless solubility
limits are exceeded, solid test articles will be
tested at 3,000, 1,000, 500, 100, SO, 10, S.0, 1.0,
0.5, 0.1 and 0.05 ug/ml, and liquid test articles
will be tested at 10, S.0, 1.0, 0.5, 0.1, 0.0S,
0.01, 0.005 and 0.001 ul/ml. Test article
toxicity will be determined by comparing the cell
population growth a. each dose level with that of

SPGT701006 1082 2 of 16 Iv-24
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the solvent controls. Based on the data derived

from the toxicity test, the test article will be
prepared for the mutagenesis assay so that the
highest concentration is 100% toxic and the lowest
concentration is nontoxic. The test article will

be solubilized and, depending on the breadth of the
dose range over which 0% to 100t toxicity is observed,
either 16 doses will be selectad for treatment of

1€ individual cultures or 8 dcses will be selected

for treating 8 sets of duplicate cultures,

Route and Frequency of Administration

Call cultures will be treated once by way of a vehicle
. compatible with the system, both in the presence and
absence of metabolic activation. This route of
administration has been demonstrated to be effective
in the detection of chemical mutagens in this syztem.

Exogenous Metabolic Activation
6.3.1 Liver Microsomal EInzymes -~ S--9 Homogenate

6.3.1.1 Spe~.es, Strain, Sex and Inducer
Liver homcgenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Arcclors will be diluted in corn oil
to a concentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with 500 mg/kg. Five
days post injection the rats will bDe
decapitated and the livers excised.

Homogenate Preparation

Prejaration of the microsomal enzyme
fraction will be carried out using
sterile glassware and soluticons
maintained in an ice bath. Excised
livers will he placed in pre-weighed
beakers containing a 0.25 M sucrose
solution. After determining the
weight of the livers in each baaker
they will be rinsed three times in
0.25 M sucrose and then resuspended in
3 ml of 0,25 ¥ sucrose per gram of
liver, The livers will be minced with
sterile scissors, homogenized, and
centrifuged at 9060 x g f~r 10
minutes. The supernatant (S-9) will
be gollected and stored at or beliow
.-’70 C-
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6.3.1.3 8-9 Characterization:
Each batch of $S-9 homogenate will be
characterized for its ability %o
metadbolize the promutagens 7,12-
dimethylbenzanthracene, and 2-amino-~
anthracene to mutagens as described by
de Serres (de Serres, et. al., Science
203:563-565, 1979).

S-9 Mix
The S-9 mix will be prepared immediately before
its use in each assay.

The following amounts of homogenate and
cofactors will be combined per ml of S-9 mix
prepared.

Isocitric acid 11.25 mg
NADP 6.0 mg
FPoP 0.75 ml
$-9 homogenate 0.25 ml

The isocitric acid and NADP will be dissolved

in cold FyP and this solution will be

adjusted %o a pH of approximately 7.0. Prior

to adding the S-9 homogenate, the cofactor mix

:iil be sterilized by passage through a 0.45 um
ter.

6.4 Controls

6.4.1 VNegative Control
The solvent vehicle for the test article will
be used as the negative control. Solvents
compatible with this test system in order of
preference include, but are not limited to,
deionized distilled H,0, ethanol, acetone,
and DMSO.

Positive Controls

Two concentrations of ethylmethanesul fonate
(EMS) will be used as a positive control for
direct acting mutagens, and two concentrations
of 7,12-dimethylbenz(a) anthracene (DMBA) will
be used for promutagens.

7.0 METHODS

7.1 DCatermination of Toxicity .
In 2rder to determine the optimal dose levels at which
to assay test articles, a preliminary toxicity test
with and/or without S-9 activation will be conducted.

SPGT701006 1082 4 of 16 Iv-26
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Cultures will be initiated by seeding Co.ning
polypropylene centrifuge tubes with 6 mli of a cgll
suspension from a common pool containing 1 x 10
cells/ml. The test article will be solubilized and
diluted in an appropriate solvent and added to each
appropriately labeled centrifuge tube in anounts at
which the final solvent concentration is nontoxic to
the cell suspension. Pour ml of S-9 activation mix-
ture or 4 ml of medium will be added to the tubes
depending on whether or not they raceive activation.
Each tube will be gassed with 5% CO, in air and
placed on a Bellco roller drum apparatus at 25 rpm for
a 4-hocur exposure period. To avoid inactivation of
light sensitive compounds, the test solutions will be
prepared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the test article will be removed by
centrifuging the celils at 1000 x g for 10 minutes =2nd
decanting the supernatant. The cells wiil be washed
twice in 10 ml of F oP, resuspended in 20 ml of

P1oP, gassed with § CO,; in air, and replaced

on the roller drum apparatus.

Cell population density will be determined 24 and 48
hours after the initial exposure to the test article
by removing 1 ml samples from sach centrifuge tube,
making 1:10 dilutions in 0.1% trypsin, incubating at
37°C for 10 minutes to disperse the cells, and
counting the samples with an electronic cell counter.

Testing for Mutagenic Activity

7.2.1 Cell Preparation
Prior to use in the assay, L5178Y Tx*/~
cells which are actively growing in culture
will be cleansed as describad by Clive (Clive,
et al., Mutation Research 31:17-29, 197S) to
rcdyce the frequency of spontaneously occurring
TK~ /T cells. Three ml of THMG stock
solution wili he added to a_100 ml cell sus-
pension contuining 0.1 x 10° cells/ml. The
culture will be gassed with 5% CC, in air
and placed on an environmental incubator shaker
at 125 rpm and 379C. After 24 hours, the
THMG will be removed by pelletizing the cells
and decanting the supernatant. The cells will
be rinsed in 20 ml °§ FioP and reinstated
in culture at 3 x 10 cegls per ml in 100
ml of FigP plus 1 ml of THG stock solutien.
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The cells will be teady for use after 72 hours
- incubation. PFresh cultures will be period-
fcally started from the cryopreserved stock.

The cell population density of the prepared
cultures will be determined by adding a 1 ml
sample of cells to 9.0 ml of 0.1% trypsin,
incubating at 379C for 10 minutes, and

naking three counts per sample with an
electronic cell counter. Based on the deter-
mination of the number of cellg per ml, a cell
suspension containing 1.0 x 10° cells per

ml will be prepared, and 6 ml aliquots will be
dispensed into centrifuge tubes.

Test Article Preparation

The test article will be added tc each tube
labeled with the test article number, test con-
ceatration and NA or S-9, in amounts at which
the final 3olvent concentration is nontoxic to
the cell suspension. The compound will be
tested with or without S-9 activation. Either
four ml of S-5 activation mixture or 4 ml of
PaP will be added %o the tubes. This wil

ygold a final cell susvension of 0.6 x 10

cells per ml.

To establish the background level of TX~/~
colonies, two control tutes will receive
solvent only. Two concentrations of EMS and
7,12=-DMBA will De used as positive controls ifor
direct acting mutagens and promutagens,
respectively. All tubes will be gassed with 5%
CO, in air and placed on a roller drum
apparatus for 4 hours at 37°C. The prep
aration and addition of the test article will
be carried out under amber lighting and the
cells will be incubated in the dark during the
4-hour exposure period.

At the end of the exposure period, the cells
will be washed twice in 10 ml of F,P by
centrifuging at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be
resuspended in 20 ml P,P, gassed with

S8 COp in air, and replaced on the roller
drum apparatus at 37°C.

Expression Time

After the initial exposure to the test article,
the cells will be incubated for two days with a
cell population adjustment at 24 and 48 hours.
The adjustment will be made by trking daily

SPGT701006 1082 6 of 16 IV-28
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cell counts and then replacing a volume of
cells with fre-4 medium totaling 20 ml at 24
hours ard 10 ml at 48 hours which wgll yield a
cell population density of 0.3 x 10

cells/ml.

CQloning

At the end of the expression period, the cells
will be placed in a tes;rictive medium which
will allow only the TK™/~ cells to grow.

The restrictive medium used {s cloning medium
(C.M.) with Trifluorothymidine (TFT) (2-4
ug/mi) . The C.M. will contain agar (approxi-~
mately 0.35%; which maintains the cells in sus-
pension and allcws them to form discrete
colonies of TK~/~ cells. Those cultures
exhibiting approximately S% to 90% growth inhi-
bition will be cloned.

Two florence flasks per culture to be cloned
and two per control tube will be labecled to
indicate the test article concentration and
whether or not thay received S-9 activation.
For each pair of flasks one will be labeiasd TFT
and one will be labeled V.C. (viable count).
Each flask will be prewarmed to 37°C,

filled with 100 ml of C.M. and placed an an
incubator shakar at 37°C until used.

Six 100 mm petri plates per test article
concentration will be labeled to indicate the
concentration, whether or not activation was
used, and the experiment number. Three of the
six will be labeled TFT and three will be
labeled Vv.C.

Call counts will be made for each tube to
determine the vo’ume 5f_each cell population
which will yield 3 x 105 cells. This vol-

ume will be removed, the gemainde: of the cells
discarded, and the 3 x 10° cells replaced

in the centrifuge tube. The cells will be cen-
trifuged at 1000 x g for 10 minutes, and the
Supernatant, except for 2 ml, will be zemaved
by pipetting. The cells will be resuspended in
the remaining 2 ml of medium and placed in a
TET flask labeled with the corrasponding con-
centration of the test article (see Figure 1).

A 2 x 104 gilution will be carriad out by
addine 1.0 m! of the TFT flask suspension to a
tast db¢ containing 4 ml of FégP, adding 1.0

i 2f thig te 9 ml ¥ 4P, and adding 1.0 ml of
10
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that dilution to the appropriate V.C. flask
containing 100 ml of C.M. After the dilution,
1 ml of stock solution of the restrictive agent
will be added to the TFT flask, and both this
flask aad the V.C. flask will be placed on the
shaker at 125 rpm and 37°C.

After 15 minutes the flasks will be removed one
at a time, and 33 ml of the cell suspension
wiil be pipetted into each of three appropri-
ately labeled petri plates. To accelerate the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. The -
plates will be removed and incubated at

379C in a humidified 5% CO, atmosphere

for 10-12 days.

Accumulation of Data

After the incubation period, both the TFT plates and
the V.C. plates will be scored for the total number of
colonies pe: plate. Three counts per plate will be
made on an automatic colony counter, and the median
count will be recorded. 1If the automatic counter can-
not be used, the plates will be counted by hand. The
mutation frequency will be determined by dividing the
average number of colonies in the t&ree TFT plates by
the average number of colonies x 10% in the three
corresponding V.C. plates and multiplying the quotient
by two. By comparing the mutation freguency of the
treated plates to that of the centrol plates, the
presence of a significant jevel of mutagenic activity
can be detected.

8.0 EVALUATION OF TEST RESULTS

The following criteria will be used as guidelines in
judging the significance of the activity of a test article
in this system. In evaluating the results, it is con-
sidered that ‘ncreases in mutant frequencies, which occur
only at highly toxic concentrations, may be due to epi-
genetic events. Unfortunately, it is impossible to formu-
jate criteria which would apply to all types cf data which
may be generated and therefore the conclusion of the study
will be based on the scientist's evaluation.

8.1 rositive ~ if there is 1 positive dose response and
one or more of the three highest doses exhibit a
mutant frequency which is two~fold greater than the
background level.
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!Quivoca; - t:,tho?o i3 no dose response but any one
‘or more doses exhibit a two~-fold increase in mutant
frequency over background.

Negative - if there is no dose response and none of
‘the test cultures exhibit mutant frequencies which are
two-fold greater than background.

CRITERIA FOR DETERMINATION OF A VALID TEST

9.1 The mutation frequency of the positive controls
nust be at least twice that of the appropriate
solvent eontrol cultures.

The spontaneous mutation frequency of the solvent
cozt:ol cultures must be between 0.2 and 1.0 per
10® surviving cells.

The plating efficiency of the solvent controls must
be greater than 50%.

FINAL REPORT

10.1 copies of the draft final report (with
coples of all raw data) willi be sent to the study
Monitor within one month of termination. copies
of the final report will be sent after the draft
ceport has been reviewed by the Sponsor.

A remart of the rasults of this study will be
prepared by the Testing Laboratory and will include
the following information:

10.2.1 The data from the toxicity test.

10.2.2 The data generated by the mutagenesis assay
which includes:

10.2.2.1 The § total growth at each dose
level which reflects test article
toxicity.

10.2.2.2 The number of ™=~/ colonies
per TFT plate for the test article
and the controls.

10;3.2.3 The number of colcnies per V.C.
plate for the test article and the
controls.

SPGT701006 1082 10 of 16
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10.2.2.4 The mutation frequency of each dose
level of the test article and the
controls.

10.2.2.5 The induced mutation frequency of

each dose lesvel of the test article
and the positive controls.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final report, all raw data and
reports will be maintained by the Regulatory Af fairs
Unit of Microbiclogical Associates in accordance with
the Terms and Conditions.

Test Article

A Test Article sample will be held in storage in
accordance with the Terms and Conditions.

GOODALABORATORY PRACTICES

This study will be conducted in accordance with FDA Good
Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
available to the Sponsor fo: inspection on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this s=udy be submitted to a requlatory agency?
If so, to w.ich agency or agencies?

Does the sponsor request that samples of the Test article
dosing sclutions be returned?

7K oo
40W¢’ :
13.1 Test Material Received late: ’7774?¢*9§?

13.2 Proposed Initiation Date: BucuB2r 20, /972~

13.3 Scheduled Completion Date: -74,4-4«% 7 /783
13.4 Report Submission to Sponsor Date: zM,b, ~” /783

SCHEDULZ JF EVENTS
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Clive, D. and Spector, J.P.$. Laboratory procedure for
assessing specific locus mutations at the 7K locus in
“ecultured L5178Y mouse lymphoma cells. Mutation Res.
'}_1_311-72” 1978, o

de Sercres, nt al., The Salmonella Mutagenicity Assay:
Recommendations, Science 203:3563-565, 1979.
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APPENDIX I

>
Abbreviations Used in the LS178Y Mouse Lymphoma Mutagenesis Assay

C.M. Cloning Medium
DMBA 7,12-Dimethylbenz(a) anthracene
EMS Ethyl Methanesulfonate

PoP Pischer's Media for Laukemic Cells of Mice
with 0.1% Pluronic

Pi10P FoP with 10% heat inactivated horse serum
NADP Nicotinimide Adenine Dinucleotide FPhosphate
s-9 1254, 1242 Aroclocr-induced rat liver 5-9
T Trifluorothymidine

Thymidine, Hypoxanthine, Methotrexate and
Glycine

viable Count
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Summary

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-107 (MA $71857) was tested in the
15178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver $-9. The nonactivated
cultures were cloned over a range of test article concentrations
which produced from 47% to 123% Total Growth in one assay and from
2% to 97% Total Growth in a second assay. The §-9 activated
cultures were cloned over a range of test article ccncentrations
which produced from 8% to 95% Total Growth.

One nonactivated culture having less than 10% Total Growth
exhibited a mutant frequency which was more than twice the mean
mutant frequency of the solvent controls. 1Tais result is not
considered significant due to the high toxicity observed. Five
S-9 activated cultures that were cloned exhibited mutant freqguencies
which were significantly greater than the mean mutant frequency of
the solvent controls.

The results indicate tbat under the conditions of this test,
test article CMA-107 produced a negative response in the absence
of exogenous metabolic activation and a positive response in the

presence of metabolic activation.




The Initial Toxicity Test (Table 1) performed on test article
CMA-107 (MA #T1857) in the absence of S-9 indicated a threshold
level of complete toxicity at 0.1 ml/ml. Based on these data, the
test article was tested in a mutagenesis assay in the absence of
S-9 over a range of concentrations from 0.01 ul/ml to 0.00013 ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.010, 0.0075, 0.0056, 0.0042, 0.0032, 0.0024,
0.0018, 0.0013, 0.0010 or 0.00075 ul/ml test article. These
concentrations produced a range in Suspension Growth of 47% to
1058. The Cloning Data are presented in Tables 2 and 3 and ths
Total Compound Toxicity Data are presented in Tables 4 and 5. The
Cloning Data and Total Compound Toxicity Data are also presented
graphically in Figure 1.

None of the cultures that were cloned exhibited mutant
frequencies which were significantly greater than the mean mutant
frequency of the solvent controls. The Total Growth of the cultures
ranged from 47% to 123%. However, the toxicity observed in the
treated cultures 4id not cover the optimum rangs {108 +c 208 Total

Growth) . The assay was repeated over a concentration range of 0.1
ul/ml to 0.0013 ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.024, 0.018, 0.013, 0.010, 0.0075, 0.0056, 0.0042,
0.0032, 0.0024 or 0.0018 pl/ml test article. These concentrations
produced a range in Suspension Growth of 8% to 96%. The Cloning
Data are presented in Tables 6 and 7 and the Total Compound Toxicity
Data are presented in Tables 8 and 9. The Cloning Data and Total
Compound Toxicity Data are also presented graphically in Figurs 2.

One of the cultures that were cloned (0.024 ul/ml) exhibited
a mutant frequency which was 2.8 times the mean mutant frequency of
the solvent controls. The Total Growth of this culture was 2%.




None of the remaining cultures that were cloned exhibited mutant
frequencies that were significantly greater than the mean mutant
frequency of the solvent controls. The Total Growth of these
cultures ranged from 19% to 97%.

An Initial Toxicity Test (Table 10) was conducted in the presence
of S-9 on test article CMA-107 (MA #T1857). The results indicated
a threshold level of complete toxicity at 0.1 ul/ml. Based on these
data, the test article was tested in a mutagenesis assay in the
presence of S-9 over a range of concentrations from 0.1 ui/ml to 0.01

ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.061, 0.049, 0.036, 0.023 or 0.01 ul/ml. These
concentrations produced a range in Suspension Growth of 17% to 94%.
The Cloning Data are presented in Tables 11 and 12 and the Total
Compound Toxicity Data are presented in Tables 13 and 14. The
Cloning Data and Total Compound Toxicity Data are also presented
graphically in Figure 3.

Five of the cultures that were cloned (0.061, C.049, 0.036,
0.022 ul/ml) axhihited mutant frequenciea which were 13.2 to 2.0
times the mean mutant frequency of the sclvent controls. The Total
Growth of these cultures ranged from 8% to 84%. None of the remaining
cultures that were cloned ekhibited mutant frequencies which were
significantly greater than the mean mutant frequency of the solvent
controls. The Total Growth of these cultures ranged from 86% to 95%.
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Conclusion

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-107 (MA $T71857) was tested in the
L5i78Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver S-9. One nonactivated
culture having less than 10% Total Growth exhibited a mutant
frequency which was more than twice the mean mutant frequency cof
the solvent controls. This result is not considered significant
due to the high toxicity observed. Five S-9 activated cultures
that were cloned exhibited mutant frequencies which were signifi-
cantly greater than the mean mutant frequency of the solvent
controls. The results indicate that under the conditions of this
test, test article CM2-107 produced a negative response in the
absence of exogenous metabolic activation and a positive response
in the presence of metabolic activation.
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L5178Y TK*/~ MOUSE LYMPHOMA MUTAGENESIS ASuaY

PURPOSE
The purpose of this study is to evaluate the mutag’aic

pctential of the test article using the [5178Y TK
Mouse Lymphoma Mutagenesis Assay.

‘TEST ARTICLE

2.1 Identification: CMA~107

2.2 Analysis: ' :
The Sponsor will be dicectly responsible for deter-
mination and documentation of tha analytical purity
and composition of the test article (see attached Test
Article Characterization form) and the stability and
strength of the dosing sclutions.

SPONSOR

3.1 Name: Chemical Manufacturers Association

3.2 Address: 2501 M. Street, N.W.
Washington, D.C.

3.3 Authorized Representative: Carol Stack

TESTING FACILITY

4.1 Name: Division of Genetic Toxicology
Microbiological Associates

Mdress: 5221 River Road
Bethesda, Maryland 10814

Study location: Rockville Lakoratory

Study Director: Paul E. Kirby, Pn.D.




1 L8178Y TX*/~ mouse lymphoma cells are used because they
are sensitive indicators of mutagenic activity of a broad
range of chemical classes.

5.1 Source i
The LS178Y TK*/~ mouse lymphoma cells Clone 3.7.2C
used i{n the mutagenesis assay were originally obtained
‘¢irectly from Dr. Donald Clive, Burroughs Wellcome
Company, Research Triangle Park, North Caroclina. The
cells were cryopreserved and stock cultures are pre-
pared from reconstituted cells. C

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be conducted
without metabolic activation to determine optimal dose
levels. Test material will chen be tested for amutagenic
activity without metaboli. activation over a concentration
range yielding no mor- cthan 90% and no less than 10% total
suspension growth: cloning data must be obtained for e
ninimum of three dose levels within the above range of
growth inhibition, with at leaast one dose yielding less
than or equal to 30% total suspension growth. If these
test conditions produce positive results as defined herein,
no further testing :s to be done. If these test conditions
produce negative or equivocal results as defined herein,
tLe Sponsor is to be contacted. Upon written instructions
from the Sponsor, the test material(s) yielding negative
or equivocal results will be tested with metabelic acti-
vation. - Cloning data with activation must be obtained

for a minimum of three dose levels within the range of 90%
to 10% total suspension growth, with at least one dose
yi.;dinq total suspension growth of less than or equal

to 30%.

Total charge for assay without metabolic activation:
$2,650

Total charge for assay with metabolic activation:
$2,650

6.1 Dosages
Por the initial toxicity test, unless solubility
limits are excesded, solid test articles will be
tested at 5,000' 1.00:' 500. 100, 50, 10, S.O, 1.00
0.5, 0.1 and 0.0%5 ug/ml, and liquid test articles
will be tested at 10, S.0, 1.0, 0.5, 0.1, 0.05,
0.01, 0.005 and 0,001 ul/ml. Test article
toxicity will be destermined by comparing the cell
population growth at each dose level with that of

y=24
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the sclvent controls. Based on the data derived

from the toxicity test, the test article will be
prepared . for the mutagenesis assay so that the
highest concentration is 107% toxic and the lowest
concentration is nontovxiz. The test article will

be solubilized and, depending on the breadth oi the
dose range ovaez which 0% to 100% toxicity is observed,
either 16 doses will be selected for treatment of

16 individuzl cultures or 8 doses will be selected

for treating 8 sets of duplicate cultures.

Route and Prequency of Administration

cell cultures will be treated once by way of a veéhicle
compatible with the system, both in the presence and
absence of metabolic activation. This route of
administration has been demonstrated to be effective
in the detectzion of chemical mutagens in this system.

Exogenous Metabolic Activation
6.3.1 Liver Microsomal Enzymes - S-9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
Liver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Aroclors will be diluted in corn oil
to a concentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with 500 mg/kg. Five
days post injection the rats will be

decapitated and the livess sxcissd.

6.3.1.2 Honogenate Preparation
Preparation of the microsomal enzyme
fraction will be carried out using
sterile glassware and sclutions
raintained in an ice bath. Excised
livers will bes placed in pre-weighed
beakers containing a 0.25 M sucrose
solution. After determining the
weight of the livers in each beaker
thay will be rinsad three times in
0.25 M sucrose and then resuspendad in
3 ml of 0.25 M sucross per gram oi
liver. The livars will be minced with

_ -sterile scissors, homogenizsd, and

centrifuged at 9000 x g for 10
minutes. The supernataat {3-9) will
be zollected and stored at or below
~78¢¢,

SPGT701006 1082 3 of 16
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6.3.1.3 8-0 Characterization

‘Bach batch of 8-9 homogenate will be

”'chnrlceuetzcd for its ability to
metabolisze the promutagens 7,12-
dimethylbenzanthracene, and 2-amino-
anthracene to mutagens as described by
de Serres (de Serres, et. al., Science
203:563-565, 1979).

S~9 Mix
The S-9 mix will be prepared immediately before
its use in each assay.

The following amounts of homogenate and
cofactors will be combined per ml of S-9 mix
prepared. .

Isocitric acid 11.25 mg
NADP 6.0 mg
BoP 0.75 ml’
8-9 homogenate 0.25 ml

The isocitric acid and NADP will be dissolved
in coid PP and this solution will be
adjusted a pH of approximately 7.0. Prior
to adding the S-9 homugenate, the cofactor mix
) :}il be sterilized by passage through 2 0.45 um
ter.

6.4 Controls
6.4.1 Negative Control
wed Y1

The soivent vebicls for the test articls #ill
be used as the negative control. Solvents
compatible with this test system in order of
preference include, but are not limited to,
deionized distilled H,0, ethanol, acetone,
and DMSO.

Positive Controls

Two concentrations of ethylmethanesulfonate
(EMS) will be used as a positive control for
direct scting mutagens, and two concentrations
of 7,12-dimethylbenz(a) anthracene (DMBA) will
be used for promutagens.

7.0 METHODS
7.1 Determination of Toxicity —
In order to determine the optimal dose lcvcls at which

to assay test articles, a preliminary toxicity test
with and/or vtthcue 8$-9 activation will b= conduetod.

V=26
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Cultures will be initiated by seeding Corning
polypropylene centrifuge tubes with 6 ml of a cgll
suspension from a common pool containing 1 x 10
cells/ml. The test article will be solubilized and
diluted in an appropriate solvent and added to each
appropriately labeled centrifuge tube in amounts at
which the final solvent concentration is nontoxic to
the cell suspension. Pour ml of S-9 activation mix-
ture or 4 ml of medium will be added to the tubes
depending on whether or not they receive activation.
Bach tube will be gassed with 5% CO, in air and
placed on a Bellco roller drum apparatus at 25 rpm for
a 4-hour et¢posure period. To avoid inactivation of
light sensitive compounds, the test solutions will be
prepared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the test article will be removed by
centrifuging the cells at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be washed
twice in 10 ml of Py,P, resuspended in 20 ml of
P, 4P, gassed with 5% CO, in air, and replaced

10 2
on the roller drum apparatus.

Cell population density will be determined 24 and 48
hours after the initial exposure to the test article
by removing 1 ml samples from each cantrifuge tube,
making 1:10 dilutions in 0.1% trypsin, incubating at
37°C for 10 minutes to disperse the cells, and
counting the samples with an electronic cell counter.

Testing for Mutagenic Activity

7.2.1 Call Preparation ’

i Prior to use in the assay, L5178Y TR*/~
cells which are actively growing in culture
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:17-29, 1975) to -
rcd?so the freguency of spontaneously occurring

)™
solution will be added to a_100 ml cell sus-
pension containing 0.1 x 108 cells/ml. The
culture will be gassed with 5% CO, in air

and placed on an environmental incubator shaker
at 125 rpm and 37°9C. After 24 hours, the

THMG will be removed by pelletizing the cells
and decanting the supernatant. The cells will
be rinsed in 20 ml of Fy,P and reinstated

in culture at 3 x 10 cogls per ml in 100

ml of FjoP plus 1 ml of THG stock solutien.

cells. Three ml of THMG stock

SPGT701006 1082
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The ¢ells will be tildy for use after 72 hours
“incubation. Presh cultures will be perioed-
fcally started from the cryopreserved stock.

The cell population density of the prepared
cultures will be Jdetermined by adding a ' ml
sample of cells to 9.0 ml of 0.1% trypsin,
incubating at 37°C for 10 minutes, and

. making three counts per sample with an
electronic cell counter. Based on the deter-
mination of the number of collg per ml, a cell
suspension containing 1.0 x 10° cells per

a1l will be prepared, and 6 ml aligquots wiil be
dispensed into centrifuge tubes.

Test Acticle Preparation

The test article will be added to each tube
labeled with the test article number, test con-
centration and NA oc S-9, in amounts at which
the final solvent concentration is nontoxic to
the cell suspension. The compound will be
tested with or without S-9 activation. Either
four ml of S~9 activation mixture or 4 ml of
P.P will be added to the tubes. This wil
y?cld a final cell suspension of 0.6 x 10

cells per ml.

To establish the background level of =/
colonies, two control tubes will receive
solvent only. Two concentrations of EMS and
7,12-DMBA will be used as positive controls for
direct acting mutagens and promutagens,
respectively. All tubes will be gassed with 5%
CO, in air and placed on a roller drum
apparatus for 4 hours at 37°C. The prep-
aration and addition of the test article will
be carried out under amber lighting and the
cells will be incubated in the dark during the
4~hour exposure period.

At the end of the exposure period, the cells
will be washed twice in 10 ml of F,,P by
centrifuging at 1000 x ¢ for 10 minutes and
decanting the supernatant. The cells will be
resuspended in 20 ml F),P, gassed with

S§ CO, in air, and replaced on the roller
drun 3pparatus at 37°C.

Ixpression Time ‘

After the initial exposure to the test article,
the cells will be incubated for two days with a
cell population adjustment at 24 and 48 hours.
The adjustment will be made by taking dally

6 of 7137 v.zg -




cell counts and then replacing a volume of
cells with fresh medium totaling 20 ml at 24
hours and 10 ml at 48 hours which wéll yield a
cell population density of 0.3 x 10

cells/ml.

Cloning

At the end of the expression period, the cells
will be placed in a tes}rlctive medium which
will allow only the TK™ /" cells to grow.

The restrictive medium used is cloning medium
(C.M.) with Trifluorothymidine (TFT) (2-4
ug/ml) . The C.M. will contain agar (approxi-
mately 0.35%) which maintains the cells in sus-~
pension and allows them to form discrete
colonies of TX™/~ cells. Those cultures
exhibiting approximately 5% to 30% growth inhi-
bition will be cloned.

T™™wo florence flasks per culture to be cloned
and two per control tube will be labeled to
indicate the test article concentration and
whether or not they received S-9 activation.
Por each pair of flasks one will be labeled TFT
and one will be labeled V.C., (viable count).
Bach flask will be prewarmed te 37°C,

filled with 106 ml of C.M. and placed on an
incubator shaker at 37°C until used.

Six 100 mm petri plates per test article
concentration will be labeled to indicate the
cuticentration, whether or not activation was
4sed, and the experimant numbesr. Thrae of tha
six will be labeled TFT and three will be
labeled V.C.

Cell counts will be made for each tube to
determine the volume of_each cell population
which will yield 3 x 105 cells. This vel-

ume will be removed, the gcmaindot of the cells
discarded, and the 3 x 10° cells replaced

in the centrifuge tube. The Celils will be cen-
trifuged at 1000 x g for 10 minutes, and the
supernatant, except for 2 ml, will be removed
by pipetting. The cells will be resuspended in
the remaining 2 ml of medium and placed in a
TPT flask labeled with the corresponding con-
centration of the test article (sse Figure 1).

A 2 x 104 dilution will be carried cut by
adding 1.0 ml of the TPT flask suspension to a
test tubs containing 4 ml of Pé P, adding 1.0

ml of this to 9 ml ?;4P, and a ing 1.0 ml of

SPGT701006 1082 7 of 16 v-25
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that dilution to the appropriate V.C. flask
containing 100 ml of C.M. After the dilution,
1 ml of stock soluticn of the restrictive agent
will be added to the TPFT fla2sk, and both this
flask and the V.C. flask will be placed on the
shaker at 125 r~m and 37°.

After 15 minutes the flasks will be removed one
at a time, and 33 ml of the cell suspension
will be pipetted into each of three appropri-
ately labeled petri plates. To accelerats the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. The

plates will be removed and incubated at

379C in a humidified 5% CO, atmosphere

for 10-12 days.

Accumulation of Data

After the incubation period, both the TFT plates and
the V.C. plates will be scored for the total number of
colonies per plate. Three counts per plate will be
mzde on an automatic colony counter, and the median
count will be recorded. 1If the automatic counter can-~
not be used, the plates will be counted by hand. The
mutation frequency will be determined by dividing the
average number of colonies in the tgree TFT plates by
the average number of colonlies x 10® in the three
corresponding V.C. plates and multiplying the gquotient
by two. By comparing the mutation frequency of the
treated plates to that of the control plates, the
presence -~ a significant level of mutagenic activity
can be d. ..cted.

EVALUATION OF TEST RESULTS

The following criteria will he used as guidelines in
judging the significance of the activity of a test article
in this system. In evaluating the results, it is con-
sidered that increases in mutant frequencies, which occur
only at highly toxic concentrations, may be due to epi-
genetic events. Unfortunately, it is impossible to formu-
late criteria which would apply to all types of data which
may be generated and therefore the conclusion of the study
will be based on the scientist’'s evaluation.

8.1 Positive - if there is a positive dose response and
one or more of the three highest doses exhibit a
mutant frequency which is two-£fold greater than the
background level.

V=31
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Buivocal - if there is no dose response but any one
...or more Jdoses exhibit a two-fold {ncrease in mutant
frequency over background.

Negative - if there is no dose response and none of
‘the test cultures exhibit mutant frequencies which are
two=-fold greater than dackground.

CRITERIA FOR DETERMINATION OF A VALID TEST

9.1 The mutation frequency of the positive controls
must be at least twice that of the appropriate
solwvent coatrol cultures.

9.2 The spontanecus mutation frequency of the solvent
coztrol cultures must be between 0.2 and 1.0 per
10* surviving cells.

9.3 The plating efficiency of the solvent controls must
be greater than 508.

PINAL REPORT R

10.1 copies of the draft final report (with
coples of all raw data) will be sent to the Study
Monitor within one month of termination. copies
of the final report will be seat after the draft
report has been reviewed by the Sponsor.

10.2 A report of the results of this study will be
mmememad lhes Ahe Beabkhlice Pfabhocamabhoans amd 811 $matida
PLEEPELEUY WY IV IS LviNlY WBWJLES LWL T SHWE Wisda SHwhWSW

the following information:
10.2.1 The Jdata from the toxicity test.

10.2.2 The data generated by the mutagenesis assay
which includes:

10.2.2.1 The § total growth at each dose
level which reflects test arcticle
toxicity.

10.2.2.2 The number of TX~/~ colonies
per TFT plate for the test article
and the controls.

10.2.2.3 The number of colonies per V.C.

plate for the test article and the
controls.

SPGT701006 1082 10 of 16
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10.2.2.4 The mutation frequency of each dose
level of the test article and the
controls.

16.2.2.5 The induced mutation frequency of

each dose level of the test article
and the nositive controls.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final report, 2ll raw data and
reports will be maintained by the Regulatory Affairs
Unit of Microbiological Assoclates in accordance with
the Terms and Conditions.

Test Article

A Test Article sample will be held in storage in
accordance with the Terms and Conditions.

GOOD LABORATORY PRACTICES

This study will be conducted in accordance with FDA Good
Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
available to the Sponsor for inspection on site. At least
108 of the in~process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency?
o ?

R o adda t i
if ss, tc wnich agsacy or agencles

Does the sponsor reguest that samples of the Test Article
dosing solutions be returued?

SCHEDULE OF EVENTS

13.1 Test Material Received Date: ///,24///2,

13.2 Proposed Initiation Date: M 7, /783
5 /57=

13.3 Scheduled Completion Date: JM«Y-?%

‘;:rxiﬁt?
13.4 Resport Submission to Sponsor Date: 54LJL¢“"ﬁ§ 4

SPGT701006 1082 11 of 16

. e AT s e M AR e e e A S—— ALY e - g Sh M o - o a -




14.0 REFERENCES

Clive, D. and Spector, J.P.S. Laboratory proceduras for
assessing specific locus mutations at the TK locus in
cultured LS178Y mouse lymphoma cells. Mutation Res.
31:17-29, 1975.

de Serres, et al., The Salmonella Mutagenicity Assay:
Recommendations, Scisnce 203:3563-565, 1979.

Lot -"“=i"7

SPONSOR'S AUTHORIZED RECPRESENTATIVE T
7”7 ¢ A

BDATE PROTOCOL APPROVED BY SPONSOR
¢522=¢=§Z 4.141;_Zi;N ,qé;%4ﬁ>——
) STUDY DIRECTOR U DATE

SPGT701C606 1082 12 of 16




APPENDIX I

[

Abbreviations Used in the L5178Y Mouse Lymphoma Mutagenesis Assay

C.M. Cloning Medium
DMBA 7,12-Dimethylbenz(a) anthracene
EMS Ethyl Methanesulfonate

Pop Fischar's Media for Leukemic Cells of Mice
+ith 0.1% Pluronic

Pyo? FyP with 10% heat inactivated horse serum

NADP Nicotinimide Adenine Dinucleotide Phosphate

s-9 1254, 1242 Arcclor-induced rat liver S-9
Trifluorothymidine

Thymidine, Hypoxanthine, Methotrexate and
Glycine

viable ‘oun.
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. aeegNDIX II
.  FORMULAS AND CALCULATIONS FOR THE

LS178Y TK+/~ MOUSE LYMPHOMA MUTAGENESIS ASSAY

Initial Toxicity Daily Counts (Form No. WL-136)

and Final Councs (Form No. WL-137).

Average Counts {worrrcted
No. of Cells/ml for <ol ldznce) x 20

Volume of Cells _ (0.3x10° zeils/ml) (20 ml)
to Retain (No. of Cells/ml)

v°lu$: :gaé‘di‘ 20 ml - Volume of Cells Retained

Table 1 - L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay
Initial Compound Toxicitf Test (Form No. WL-232).

Day 1 Ceil Day 2 Cell Day 3 Cell
Concentration Concentration x Concentration
0.3x10° Cells/ml Day 1 Adjusted Day 2 Adjusted
Cell Concentration Cell Concentraticn

Total
Suspension
srowth

Total Suspension
s of Control - Growth (Test Culture)
guenansion Crowth Average Solvent Control
Total Suspension Growth

x 100

Cultures containing less than ¢..x:0% _ells/ml on day 1l and

day 2 will be considered as haviag 0% Total Suspension Growth.

L5178Y TK+/- hssay - Daily Counts (Test Article) (Form No. 138)
and LS178Y TK+/- Assay - Daily Counts (Positive Controls)

(Form No. ¥WL-139).

Average Counts (corrected v 20

.
No. of Cells/ml x 10° = for coincicdence)

PGT701006 1082 14 1 2 MICROBIQLOGICAL
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(Cont'a.)

Volume of Cells _ (0.3x10° Cells/ml) (20 ml1*)
to Retain (No. of Cells/ml)

Vblu:: :gdﬂeéla = (20 ml*) - (Volume of Cells Retained)

+ The final volume is adjusted to 10 ml on the third day
of expression.

Tables 2, 3, and 4 - L5178Y TK+/- House Lymphoma Mutagenesis

Assay Cloning Data (Form No. WL-41, WL-127 and WL-128).

Average No. of TFT
Mutant Frequency _ Colonies

per 10% Survivors Averaga No. of
V.C. Colonies

atant
=Juency

f Treated Cultures cf Solvent Controls

Induced = (_Mutznt frequency ) _ (Average Mutant Frequencé)
o

Bla=z S, &, 2nd 7 - L5178Y TK+/- Mouse Lymphoma Mutagenesis

-y -

Assay Total Compound Toxicity Dat: (Form No. WL-227, WL-228

and WL-229).

Day 1 Cell Day 2 Cell Day 3 Cell
Total . i .
" . Concentracion Concantration Concentration
Suszension = = x - — 2 -
G}autb 0.3x10°% Cells/ml Day 1 hdjusted Day 2 Adjusted
y Cell Concentration Cell Concentration

Treated Culcture of

s Control Susgension Growtn
Suspension .xowih hverage Suspension
Growth of Controls

Cultures containing less than 0.3%10° cells/ml on cay 1 and on
dzv 2 will be considered as naving 0% Total Suspension Crowth.
~ MICROBIOLOGICAL
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R N Average V.C. of
Ssq control - Treated Cultures *loo
- Cloning Growth - verage V.C. © x

Sl ST T 0 Solvent Controls

) erth - (s Sus'gcnsién Growth) (A Cloning Growth)
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Summary

Chemical Manufacturers Association's test article 2inc
Dialkyl Dithiophosphate, CMA-108 (MA #T1852) was tested in the
15178Y TK+/- Mouse Lymphoma Mutager.:sis Assay in the presence
and absence of Aroclor induced rat liver S-9. The nonactivated
cultures were cloned over a range of test article concentrations
which produced from 6% to 105% Total Growth. The S-9 activated
cultures were cloned over a range of test article concentrations
which produced from 12% to 103% Total Growch (Experiment 1852B4}.

The highest test articie concentration cloned in the non-
activated cultures exhibited a mutant frequency which was more
than twice the mean mutant frequency of the solvent controls.

The Total Growth of this culture was 6%. The result is not
considered significant since mutant frequencies observed at such
highly toxic levels may be due to epigenetic events. Ane S§-9
activated culture having yreater than 0% Total Growih exhibited

a mutant frequency which was ~ignificantly differer: f:om the mean
mutanc frequency of the solvent controls.

The results indicate that under the ~<onditions of this test,
the test article CMA-108 produced a negative response in the absence

of exogenous matabolic activation and an equivocal response in the

presence of metabolic activation.




: The Initial Toxicity Tent (Tablo 1) performed on test article
‘ im—xoo (MA #T1852) in the absence of S-9 indicated a threshold

R lcvllrot co-plotn toxicity at 0.1 pl/ml. Based on these data,

thiAtq;t'akelclo was tysted in a mutagenesis asaay in the absence
of S-9 over a range of concentrations from 0.1 ul/ml to 0.0013
ul/ml.

After a two day expression period, seven cultures were cloned
based on their degroe of toxicity. The cultures that were cloned
‘were treated with 0.0075, 0.0056, 0.0042, 0.0032, 0.0024, 0.0018
or 0.0013 ul/ml test article. These concentrations produced a
range in Suspension Growth of 12% to 100%. The Cloning Data are
presented in Tables 2 and 3 and the Total cCompound Toxicity Data
are presented in Tables 4 and 5. “he Cloning Data and Tctal Com-
pound Toxicity Data are 2lso presented graphically in Figure 1.

One of the cultures that was cloned (0.0075 ul/ml) exhibited
a mutant frequency which was 3.8 times the mean mutant frequency
of the solvent controls. The Total Growth of this culture was 6%.
None of the remaining cultures that were cloned exhibited mutant
frequencies which were significantly greater than the mean mutant
fTsgusnsy of the solvent controls. The Total Growth of these
' cultures rangsd from 30% to 105%.

An Initial Toxicity Test (Table &) was conducted in the pre-
sence of S-9 on test article CMA-108 (MA #T1852). The results
indicated a threshold level of complete toxicity at 0.05 ul/ml.
Based on these data, the test article was tested in a mutagenesis
assay in the presence of $-9 over a range of concentrations from

0.05 ul/ml to 0.00067 ul/ml.

After a two day expression pericd, ten cultures were cloned
based on their degree of toxicity. The cultures that were c.ioned
were treated with 0.016, 0.012, 0.0089, 0.0067, 0.0050, 6.0038,
0.0028, 0.0021, 0.0016 or 0.0012 ul/ml. These concentrations




produced a range in Suspension Growth of 67% to 100%. The
Cloning Data are presented in Tables 7 and 8 and the Total
Compound Toxicity Data are presented in Tables 9 and 10. The
Cloning Data and Total Compound Toxicity Data are also pre-
se.ted graphically in Figure 2.

None of the cultures that were cloned exhibited mutant
frequencies which were significantly greater than the mean mutant
frequency of the solvent controls. The Total Growth of the
cultures ranged frcm 70% to 109%.

The positive control cultures of the assay described above
were lost to contamination. Therefore, the assay was repeated
in the presence of S-9 over a range of concentrations from 0.05
pl/ml to 0.00067 ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. These cultures were treated
with 0.012, 0.0089, 0.0067, 0.0050, 0.0038, 0.0028, 0.00z1, 0.0016,
0.0012 or 0.00089 ul/ml. These concentrations produced a range
in Suspension Growth of 17% to 106%. The Cloning Data are pre-
sented in Tables 11 and 12 and the Total Compound Toxicity Data
are presented in Tables 13 and 14. The Cloning Data and Total

Compound Toxicity Data are also presented graphically in Figure 3.

One culture (0.012 ul/ml) that was cloned exhibited a mutant
frequency tha+ was 3.4 times the mean mutant frequency of the
solvent controls. The Total Growth of this culture was 12%.

None of the remaining cultures that were cloned exhibited mutant
frequencies that were significantly greater than the mean mutant
frequency of the solvent controls. The Total Growth of these
cultures ranged from 69% to 103%.
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Conciugion

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophoschate, CMA-108 (MA #T1852) was tested in the
L5178Y TK+/-~ Mouse Lymphoma Mutajenesis Assay in the preseuce
and absence of Aroclcor induced rat liver S-9. The highest con-
centration cloned in *he nonactivated cultures exhibitad a
mutant frequency which was more than twice the mean mutant fre-
guency of the solvent controls. The Total Growth of this culture
was 63. The result is not concsidered significant since mutant
frequencies observed at such highly toxic doses may be due to
epigenetic events. One S-9 activated culture that was cloned
exhibited a mutant frequency which was significantly greater than
the mean mutant frecueacy cf the solvent zontrols. The resuits
indicate that under the conditions of this test, test article
CME-138 produced a negative response in the absence of exogenous
metaboliz activation and an equivocal response in the presence

of exogenoucs matabolic activation.




(Fe 2. ”
SBp 1RIFSIR.
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L5178Y TK*/~ MOUSE LYMPHOMA XUTAGENESIS ASSAY

1.0 PURPOSE

The purpose of this study is to evaluate tne muta$7n1c
potential of the test article usi - the Ls178Y T/
Mouse Lymphoma Mutagenesis Assa:

-~

TEST ARTICLE

2.1 Identification: CMaA-108

2.2 Analysis: . : :
The Sponsor will be directly responsible for deter-
mination and documentation of the analytical purity
and compositiorn of the test article (see attached Test
Article (haracterizacion form) and the stabilicy and
strength of the dosing solutions.

SPONSOR

3.1 Name: Chemical Manufacturers Association

3.2 Address: 2501 M. Street, N.W.
Washington, D.C.

-

2.1 Antherized Representative: Carol Stack

TESTING FACILITY

4.1 Name: Division of Genetic Toxicology
Microbiological Assoclates

4.2 Address: 5221 River Road
Bethesda, Maryland 20816

4.3 Study locatioan: Rockville Laboratory
4.4 Study Director: Paul E. Kirhy, Ph.D.

VI-22
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5.0 TEST SYSTEM

15178¢ ™/~ - use lymphoma cells are used becaise they
are scasiigive indicatgrz of mutagenic activity of a broad
range of chemical slasres,

S.% Favige .
s LR R . wsn iynphoma cells Cloac 2.7.2C
usad i, ths mutaze~ .3 assay vwere orfyinally obtained
directly from Or. Donald Clive, Burroughs Wellcome
Company, “esearch Triangle Park, North Carolina. The
zells were cryopreserved and stock cultures are p:e-
pared from reconstituted cells. )

EXPERIMENTAL DESIGN

Przliminary cytotoxicity experiments wiil be conducted
withcut metabolic activation to determine optimal dose
levels. Teast material will then be tested for mutagenic
activity without metabolic activation over a concentration
range yielding no mcre than 90% and no less than 10% total
suspension growth; cloning data must be obtained for a
minimum of three dose levels within the abc—2 range of
growth inhibition, with at least one dose y.:2lding less
than or equal to 30% total susp2nsion growth. If these
test conditions produce positive results as defined herein,
no further testing is to be done. If these test conditions
produce negative or equivecal results as defined herein,
the Sponsor is to be contacted. Upon written instructions
from the Sponsor, the test material(s) yielding negative
sr squiveocal resultes will ba tastad with metaholic acti-
vation. Cloning data with activation must be obtained

for a minimum of three dose levels within the range of 90%
to 194 total suspension growth, with at least sne dose
yielding total suspension growth of less than or equal

to 30%.

Total charge for assay without metabolic activation:
$2,650

Total charge for assay with metabelic activation:
$2,650

6.1 Dosages
For the initial toxicity test, unless solubility
limits are a2xceeded, solid test articles will be
tested at 3,000, 1,008, 500, l00, SC, 10, 5.0, 1.0,
0.5, 0.1 and 0.05 ug/ml, and liquid test articles
will be tasted 4= 10, 5.0, 1.0, 0.5, 0.1, 0.0S,
0.01, 0.005 and G.001 ul/ml. Test article
toxicity will be determined by comparing the cell
populaticn growth at each dose leval with that of

SPGT701006 1082 2 of 16 vI-23




the solvent controls, dased on the data derived

from the toxicity tes:t, the test article will be
prepared . for the mutagenesis assay sc that the
highest concentration is 100% toxic and che lowest
concentration is nontoric. The test article will

be solubilized and, depending on the breadth of the
dose range over which 0% to 1208 toxicity is observed,
efther 16 dosas w'll be selected for treatment of

16 individual cultures or 8 doses will e selected

for treating § sats of dupliicate cultures. .

Route and Frequency of Administration

Cell cultures will be treated once by way of a vehicle
compatible with the system, both in the presence and
absence of metabolic activation. This route of
administration has been demonstrated to be effective
in the detection of chemical mutagens in this system.

Exogenous Metabolic Activation
6.3.1 Liver Microsomal Enzymes ~ S-9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
tiver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Aroclocs will be diluted in corn oil
to a concentratinn of 200 mg/ml. Each
animal will be inoculated intra-
peritcneally with 500 mg/kg. Five
dave nost injection the rats will be
- decapitated and the livers excised.

6.3.1.2 Gdomogenate Preparation

. Preparation of the microsomal enzyme
fraction will be carried out using
sterile glassware and solutions
maintained in an ice bath. Excised
1ivers will be placed in pre-weighed
beakers containing a 0.25 M sucrose
solnurion. After determining the
weight of the livars in each beaker
they will be rinsed three times in
0.25 4 sucrose and then resuspended in
3 ol of 0.25 M sucrose per gram of
1iver. The livers will be minced with
sterile scissors, homogenized, and
centrifuged at 9000 x g for 10
minuteas. The supe-natant (S-9) will
be gollectad-and stored at or below
~709C.

- D v - S B W @S e an e W ¢ o
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6.3.1.2 S-% Chrracterization
2ach ba*ch af S-% homogerats will b2
chaca:t~rized for lts ability to
metatolize ths2 proa =acanc 7,12-
dimethylbxznzarthracasne, and 2-amino-
anthracene to mu:agens as described by
de Serres (de Se_.1e2s, gt. al., Science
203:563-565, 1379).

S-9 Mix
The 5-9 miy will be pre.arid ‘mm2diztaly befors
its use in each assay.

The following amounts <f hom.yenat. and
cofactors will be combined rp2r ml c¢f 5-9 mix
prepared. -

Isocitric acid 11.25 ug
NADP 6.0 g
PP I. 7T LA
S~-9 homogenate 2.25 ml

The isocitric acid and NADP will be disgolvae?d
in cold PyP and this solution will be

adjusted o a pB of approximately 7.0. Prier
to adding the S$-9 homogenate, the cofactor aix
will be sterilized by passage tbhraugh a 0.45 um
filter.

6.4 Crntrols

Magarive Caontral

The solvent vshicle for the test article will
be used &3 the negatlive control. Solvents
compatible with this test system In ord=r of
preference include, but are not limited to,
deionized distilled H,0, ethanol, aceZzone,
aiid DMSC.

Pogsitive Controls

Two concentrations of ethylmethanesulfcnate
(EMS) will be used as a positive control for
direct acting mutagens, and twoe concentraticns
of 7,12-dimethylbenz(a) ant>racene (DMBA) will
be used for proiutagens.

7.0 METHODS

7.1 Determination of Toxicity
In order to detsrmine the cptimal dose Levels at which
to assay test a-tizles, 2 preliminary toxicity tesc
with and/or without S$-9 activaticn will be conducted.

SPGT701006 1082 4 of 16 VI-25
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Cultures will be initiated by seeding Corning
polypropyslene centrifuge tubes with 6 ml of a cgll
‘sugpension from a common Pool containing 1 = 107
cells/ml. The test article will be solubilized and
diluted in an appropriate solvent and added to esach
appropriately labeled ceatrifugs tube in amounts at
which the final solvent conceintration is nontoxic to
ths cell suspension. PFPour ml of S-9 activation mix-
ture or 4 ml of medium wiil be added to the tubes
depending on whethsr or not thay receive activation.
EZach tube will be gassed with 5% CO, in air and
placed on a Bellco ro.iler drum apparatus at 25 rpm for
a 4-hour exposure period. To avoid inactivation of
light sensitive coupoinds, the test sclutions will be
prepared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the test article will be removed by
centrifuging the cells at 1000 x g fo. .0 aminutes and
decanting the supernatant. The cells will be washed
twice in 10 ml of F;4P, resuspended in 20 ml of

P, 0P, gassed with 5* CO, in air, and replaced

10 2
on the roller drum apparatus.

Cell populaticn density will be dstermined 24 and 48
hours after the initial exposure to the test article
by removing 1 ml samples from each centrifuge tube,
making 1:10 dilutions in 0.1% trypsin, incubating at
379C for 10 minutes to disperse the cells, and
counting tie samples with aa electronic cell counter.

Testing for Mutagenic Activity

7.2.1 Call Preparation
Prior to use in the assay, LS178Y TX*/~
cells which are actively growing in culture
will be cleansed as described by Clivs (Cliva,
et al., Mutation Research 31:17-29, 137S) to -
:cd,co the frequency of spontanecusly occurring
X"/~ cells. Thrae ml of THMG stock
soluticn will be added to asloo ml cell sus-
pension containing 0.1 x 10° cells/ml. The
sulture will be gassed with 5% CO, in air
and placed on an environmental incubator shaker
at 125 rpm and 37°C. After 24 hours, the
THEMG will be removed by pelletizing the cells
and decanting the supernatant. The cells will
be rinsed in 20 ml oi P,oP and rainstated ~
in culture at 3 x 10° cells per m1 in 100
Bl of Fjo? plus 1 ml of THG stock solution.

SPGT701006 ;002
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The cells will be ready for usa aftar 72 hLours
incubation. Presh cultures will be period-
icaliy started from the cryopreserved stock.

The cell population density of the prepared
cultures will pe determinad by adding a 1 ml
sample of cells to 9.0 ml of 0.1% trypsia,
{ncubating at 379C for 10 minutes, and

makirg three counts per sample with an
electrcnic cell counter. Based on the deter-
mination of the number of cellg per ml, a call
suspension centaining 1.0 x 107 cells per

ml will be preparad, and 6 ml aliguots will be
dispensed inte centrifuge tubes.

Test Article Preparation )

The test article will be added to each tube
labeled with tre test arzicle number, test con-
centration and NA or S-9, in amounts at which
ths final solvent concentration iz nantoxic to
the cell suspension. The compound will be
rested «ith or withont S§-9 activacion. Eizher
four ml 3f $-9 activation mizture or 4 ml of
P~P will be adéed to the tubes. This wilg
yield a finai cell suspension of 0.6 x 10

cells per ml.

To establish the background level of ™=/~
colanies, two control tubeg will receive
solvent only. Two concentrations of EMS and
7,12-DMEA will be used 25 positive controls for
direct acting mutagens and promutagens,
re3pectively. All tubes will be gassed with 3%
€0, i air and placed on 1 roller drum
apparatus for 4 heurs at 37°C. The prep-
aration and addition of the test article will
be carried out under amber lighting and the
cells will be incubatad in the dark duriag the
4-hovr exposure peariod.

At the end of the exposure periocd, the cells
will b2 washed twice in 10 ml of P;4P by
centrifuging at 1000 x 1 for 10 minutes and
decanting the supernataat. The cells will be
resuspendsd in 20 ml Fy4P, gassed with

5% 20, in air, and rep aced on the rolier
drum apparacus at 37°Z.

Exprassisn Time

After the inftial expesure ta the test articie,
the cells will be inzubated for two days with &
cell population adjustmart at 24 and 48 bhours.
The adjustmeat will be made by taking daily

vI-2
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cell zounts and then replacing « volume of
ce'ls with frush medium totaling 20 ml at 24
hours and 10 =l at 48 hours which will yield a
cell popuvlation dansity of 0.3 x 10

cells/ml.

Cloning

At the end of the expressicn period, the cells
«1l]l be piaced in a restrictive medium which
will allow only the TK™’" cells to grow.

The restrictive medium used is cloning medium
(C.M.) with Trifluorothymidine (TPFT) (2-4
ug/ml) . The C.M. will contain agar (approxi-
matsly 0.358) which maintains the cells in sus-
pension and allows them to form discrete
colonies of TK"/~ c¢ells. Those cultures
exhibiting approximez~ely S% to 90% growth {nnj-
bition will be cloned.

Two florence flasks per cultura to be cloned
and two per control tube will be labeled o
indicate the test article concentration and
whether or not they received S-9 activation.
Por each pair of flaske cnc will be labeled TPT
and one will be labeled V.C. (viable count).
Bach flask will be prewarmed to 379,

filled with 100 ml of C.M. and placed on an
incubator sharer at 379 untili used.

Six 100 mm petri platecs per test article
concentration wil) be labeled to indicate the
concentration, whether or not activation was
used, and the experiment number. Three of the
six will be labeled TFT and three will be
labeled V.C.

Cell counts will be made for each tube to
determine the volume oﬁsclch cell population.
whicih will yield 3 x 10° cails. This vol-

une will be reroved, the Eanaindot of the cells
discarded, and the 3 x 10° cells replaced

in the centrifuge tube. The cells will be cen-
trifuged at 1000 x g for 10 minutes, and the
supernatant, except for 2 ml, will be removed
by pipetting. The cells will be re3uspended in
the remaining 2 ml of medium and placed in a
TFT flask labeled with the corresponding con-
certration ¢f the test article (see Figure l).

A 2 x 104 gilution will bDe carried ocut by
adding 1.0 ml of tkha TPT flask suspension to a
test tube ¢o.caining 4 ml of !é P, adding 1.0

sl of this to 9 mi PFi45P, and adding 1.0 ml of

SPGT7010606 1082 7 of 16 vi-28

v e e aa o .. - . " . - ———— SO e - S -




§53004d ONINOTO AHL NI ONIILVId GNY NOILNTIA TTdD J0 NOXLVULSNTTI

-

T sanbid

MICROBIOLOGICAL

/
> ASSOCIATES

a3ed/sT1ed 002 23u1d/sT182 0T % 1

™ €€ ™ €C ™ €¢

. 1 .

\ |
‘W'D Tw 00T vy ‘W'D Tw Q0T u¥ deta w ¢ uy
/81192 9 uogINTYA 0517 /61109 ,01 X € 6YT23 0T X g

FLAK @n—h
™ ¢ ™ 6

@ - o
.M\ \ A |

©

i6

|
t
_.
'
i
|

8 of

®

SPGT701006 1082




that dilution to the appropriate V.C. fiask
containing 100 ml of C.M. After the dilution,
1 =l of stock solution of the restrictive agent
will be added to the TPFT flask, and both this
flask and the V.C. flask will be placed on the
shaker at 125 crpm and 37°c.

After 13 minutes the flasks will be removad one
at a time, and 33 ml of the cell suspension
will be pipetted into each of three appropri-
ately labeled petri plates. To accelerate the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. The -
plates will be removed and incubated at

379C in a humidified 5% CO, atmosphere

for 10-12 days.

7.3 Accumulation of Data
After the incubation period, both the TFT plates and
the V.C. plates will be scored for the total number of
colonies per plate. Three counts per plate will be
made on an automatic colony counter, and the median
count will be recorded. 1If the automatic counter can-~
not be used, the plates will be counte¢ by hand. The
N mutation frequency will be determined by dividing the
L average number of colonies in the t&rec TFT plates oy
the average number of colonies x 10® in the three
corresponding V.C. plates and multiplying the guotient
by two. By comparing the mutation frequency cf the
treated plates to that of the control plates, the
presence of a significant level of mutagenic activity
can be detected.

8.0 EVALUATION OF TEST RESULTS

The following criteria will be used as guidelines in
judging the significance of the activity of a test article
in this system. In evaluating the results, it is con-
sidered that increases in amutant frequencies, which occur
only at highly toxic concentrations, may be due to epi-
gsnetic events. Unfortunately, it is impossible to fcrmu-
iate criteria wnich would apply to all types of data which
may be generatz? and therefors the conclusicn of the study
will be based on the scientist's evaluation.

8.1 Positive - if there is a positive dose response and
one or more of the three highest doses exhibit a
mutant .frequency which is two-fold greater than the
background level. :

SPGT701006 1082 9 of 16
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Bquivocal - if there it no dose response but any one
or mcre dosces exhibit 2 twe-fecld increase in mutant
frequency cver background.

Negative - if there is no dose response and none of

the test cultures ~xhiblit mutant fraguencies which are
two-fold greater than background.

CRITERIA FPOR DETERMINATION OF A VALID TEST

9.1 The mutation frequency of the positive controls
must be at least twice that of the appropriate
solvent control cultures.

The spontaneous mutation frequency of the solvent
cogttol culturas must be between 0.2 and 1.GC per

10® surviving cells.

The plating efficiency of the sslvent controls must
be greater than S0%.

PINAL REPORT

10.1 copies of the draft final report (with
coples of all raw data) will be sent to the Study
Monitor within one month of termination. copies
of the final report wilil be sent after the draft
report has been reviewad by the Sponsor.

A report ¢f the results of this study will be
prepared by the Testing Laboratory and will include
the following information:

10.2.1 Th= data from the toxicity test.

10.2.2 The data gererated by the muragenesis assay
which inciudes:

10.2.2.1 The & total growth a: aach dose
level which reflacts test article
toxicity.

10.2.2.2 The number of TR~/~ colonies
per TFT plate for the test z2iticle
and the contrcls.

10.2.2.2 The number of coicnies per V.C.
rlate for the test artici> and the
controls.

SPGT70100€ 1082 10 of 16
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10.2. 2.4 The mutation frequency of each dose
level of the test article and the
controls.

10.2.2.5 The inducad mutation frequency of
each dose level of the tesc article
and the positive controls.

11.0 RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final report, all raw data and
ceports will be maintained by the Regulatory Affairs
Unit of Micrebiological Associates in accordance with
the Terms and Conditions.

Test Article

A Test Article sample will be held in storage in
accordance with the Terms and Conditions.

GOOD LABORATORY PRACTICES

This study will be conducted {n accordance with FDA Good
Laboratory Practice Regulations. If reJuestad, copies of
relevant Standard Operating Procedures will ba made
avallable to the Spoasor for inspection on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency?
If so, to which agency or agencies?

foes the sponsor request chat samplas of the Test Article
dosing sclutions be returned?

SCHEDULE OF EVENTS

13.1 Test Material Received Data: //,/2v/F%

13.2 Proposed Initiation Date: B pecartitrs 16,0783~

13.3 Schoduleé Completion late: 94-—-—«‘” 23 153

13.4 Report Submission tc Sponsor Date: Py 29, 1993
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. Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-109 (MA #T1855) was tested in the
L5178Y TX+/~ Mouse Lymphona Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver $-9. The nonactivated
cultures wctckclcned over a range of test articla concentrations
which produced from 2% to 92% Total Growth. The S-9 activated
cultures were cloned over a range of test article concentrations

which produced from 6% to 1258 Total Growth.

The highest test article concentration cloned in the S-9
activated cuitures exhibited a mutant frequency which was more
than twice the mean mutant frequency of the solvent controls.
™0 of the nonactivated cultures that were cloned exhibited
mutant fregquencies which were significantly greater than the mean
mutant freguency of the solvent controls. These results are not
considered significant as the Total Growth of these cultures
was less than 10%. TFR resistance observed at these highly toxic
levels may be due to epigenetic events.

The results indicate that under the conditions of this test,
test article CMA-109 produced a negative response in the presence
and absence of exogenous metabolic activation. In the presence of
metabolic activation, the Total Growth of the treated cultures
that were cloned did not cover the critical range of survival (10-
40%). A precipitous toxic response was induced by the test article.
The cultures treated with the two highest concentrations of test
article had 6% and 77% Total Growth. It was felt that a repeat
assay would not provide any additional information since the
difference in concentration between the cultures having 6% and 77%
Total Growth was only 0.006 ul/ml.




Results

The Initial Toxicity Test {Table 1) performed on test article
CMA-109 (MA #T1855) in the absence of S-9 indicated a threshold
level of complete tciicity at 0.1 ul/ml. Based on these data,
the test article was tested in a mutag:znesis assay in the abserce
of S-9 over a range of concentrations from 0.1 uyl/ml to 0.0013
pl/ml.

After a twe day expression period, nine cultures were cioned
based on their degree of toxicity. The cultures that were clonad
were treated with 0.013, ©.610, 0.0075, 0.0056, 0.0042, 0.0032,
0.0024, 0.0018 or 0.0013 ul/ml tes% article. These concentrations
produced a range in Suspension Growth of 11% to 96%. The Cloning
Data are presented in Tables 2 and 3 and the Total Compound Toxi-
city Data are presented in Tables 4 and 5. The Cloning Data aad
Total Compound Toxicity Data are also presentec graphically in
Figure 1.

Two of the cultures (0.013 and 0.010 yl/mi) that were cloned
exhibited mutant frequencies which were 10.8 and 2.5 times, res-
pectively, the mean mutant frequency of the solvent controls. The
Total Growth of these cultures were 2% and 4%. None of the remaining

A At — o —emmn amTamad melmilad el Ay 5
cultiures thar were clonsd sxhibited mutant £regusncies

significantly different from the mean mutant frequency of the solvent
controls. The Total Growth of these cultures ranged from 20% to 928%.

An Initial Toxicity Test (Table 6) was conducted in the pre-
sence of $~9 on test article CMA-109 (MA #T1855). The resuits
indicated a threshold level of complete toxicity at 0.05 ul/ml.
Based on these data, the test article was tested in a mutagenesis
assay in the presence of S-9 over a range of concentrations from
0.1 yl/ml to 0.0013 yl/ml.*

*Three S-9 activated assays were performed. Two of the assays
were lost to contamination. ~The results of the third assay are

reported here.




_ ',,Afgor & two day expression period, ten cultures were cloned
: ;bup.d,qn'thoir degree¢ of toxicity. The cultures that were cloned

- were treated with 0.024, 0.018, 0.013, 0.010, 0.0075, 0.0056,
0.0042, 0.0032, 0.0024 or 0.0018 pl/ml. These concentrations
p:odﬁccd a range in Susponsion Growth of 11% to 828. The Cloning
Data are presented in Tables 7 and 8 and the Total Compound Toxicity
Data are presented in Tables 9 and 10. The Cloning Data and Total
Compound Toxicity Data are also presented graphically in Figure 2.
One culture (0.024 ul/ml) that was cloned exhibited a muytant fre-

quency which was 7.2 times the nmean mutant frequency of the solvent
controls. The Total Growth of this culture was 6%.

None of the remaining cultures that were cloned exhibited
nutant frequencies which were significantly greater than the mean
mutant frequency of the solvent controls. The Total Growth of
these cultures ranged from 77% to 125%,
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Conclusion

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-109 (MA #T1855) was tested in the
L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver $-9. The highest test
article concentration cloned in the S~9 activated cultures and
the two highest test article concentrations cloned in the non-
activated cultures exhibited mutant frequencies which were more
than twice the mean mutant frequency of the solvent controls.
These results are not considered significant as the Total Growth
of these cultures was less than 10%. Mutations observed at these
highly toxic levels may be due to epigenetic events. The results
indicate that under the conditions of this test, test article
CMA-109 produced a negative response in the presence and absence
of exogenous metabolic activation. In the presence of metabolic
activation, the Total Growth of the treated cultures that were
cloried did not cover the critical range of survival (10-40%).

A precipitous toxic response was induced by the test article.

The cultures treated with the two highest concentrations of test
article had 6% and 77% Total Growth. It was felt that a repeat
‘agsay would not provide any additional information since the
difference in concentration between the cultures having €% and 77%
Total Growth was only 0.006 ul/ml. Thus the results obtained for
treatment in the presence of metaboclic activation do not permit

an accurate assessment of the compound's mutagenic potential.
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r.srln u"/" nouu LYMPHOMA MUTAGENESIS ASSAY

The purpose of this study is to evaluate the .utag,nic
potential of the test article using the LS178Y TK'/~
Mouse Lymiphoma Mutagenesis Assay.

TEST ARTICLE

2.1 1dentification: CMA-109

2.2 Analysis:
The Sponsor will be directly responsible for deter-
ajination and documentation of the analytical purity
.and composition of the test article (see attached Test

Artiele Characterization form) and the stability and
strength of the dosing solutions.

-

SPONSOR
3.1 Nasme: Chemical Manufacturers Association

3.2 Address: 2501 M. Street, N.W.
Washington, D.C.

3.3 AMthorized Representative: Carol Stack

TESTING FACILITY

4.1 Name: Division of Genetic Toxicology
Microbiological Associates

4.2 AMdress: 5221 River Road
Bethesda, Marylaad 20816

4.2 Study Location: Rockville Laboratory
4.4 Study Director: Paul E. Kirby, Ph.D.
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5.0 TEST SYSTEM

LS178Y TX*/~ mouse lymphoma cells are used because they
are sensitive indicators of mutagenic activity of a broad
range of chemical classes.

$.1 Source
The L5178Y TX*/~ mouse lymphoma cells Clone 3.7.2C
used in the mutagenesis assay were originally obtained
directly from Dr. Donald Clive, Burroughs Wellcome
Company, Research Triangle Park, North Carolina. The
cells were cryopreserved and stock cultures are pre-
pared from reconstituted cells. :

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments wiil be conducted
without metabolic activation zo determine optimal dose
levels. Test material will :hen be tested for mutagenic
activity without metabolic activation over a concentratlion
range yielding no more than 90% and no less than 10% total
suspension growth; cloning data must be obtained for a
minimum of three Ansz: levels within the above range of
growth inhibiticn, with at least one dose yielding less
than or equal to 30% total suspension growth. If these
test conditions produce positive results as definad hers=in,
no further testing is to be done. If these test conditions
produce negative or equivocal results as defined herein,
tha Sponesor is to be cantacted. Upon written instructions
from the Sponsor, the test material(s) yielding negative
or equivocal results will be tasted with metabolic acti-
vation. Cloning data with activation must Dbe obtained

for a minimum of three dose levels within the range of 90%
to 10% total suspension growth, with at least on=2 dose
yielding total suspension growth of less than or equal

to 30%.

Total charge for assay without metabolic activation:
$2,650

Total charge for assay with metabolic activation:
$2,650

6.1 Dosages
For the initial toxicity test, unless golubility
limits are exceeded, solid tast articles will be
tested at 5,000, 1,000, %06, 100, S0, 10, 5.0, 1.0,
0.5, 0.1 and 0.05 ug/ml, and liquid test articles
will be tested at 10, 5.0, 1.0, 0.5, 0.1, 0.0S,
0.01, 0.005 and G.001 ul/ml. Test articie
toxicity will be detarmined by comparing the cell
population growth at each dose leval with that of

vVii-~1isg
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-~ the solvent controls. Based on the data derived

- fzom the toxicity test, the test article will be

- prepared for the mutagenesis assay so that the
highest concentration is 100% toxic and the lowest
concentration is nontoxic. The test article will
be solubilized and, depending on the breadth of the
dose range over which 0% to 100% toxicity is observed,
either 16 doses will be selected for treatment of
16 individual cultures or 8 doses will be selected
for treating 8 sats of duplicate cultures.

Rout. und Frequency of Administration

Cell cultures will be treated once by way of a vehicle
compatible with the system, both in the presence and
absence of metabolic activation. This route of
administration has been demonstrated to be effective
in the detection of chemical mutagens in this system.

Exogenous Metabolic Activation

6.3.1 Liver Microsomal Enzymes - S-9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
Liver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Aroclors will be diluted in corn ¢l
to a concentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with S00 mg/kg. Pive
days post injection the rats will De
decapitated and the livers excised.

6.3.1.2 Homogenate Preparation
Preparation of the microsomal enzyme
fraction will ke carried out using
sterile glassvare and solutions
maintained in an ice bath. Excised
livers will be placed in pre-weighed
beakers containing a 0.25 M sucrose
solution. After determining the
weight of the livers in each beaker
they will be ~insed three times in
6.2% M sucrcs. and then resuspended in
3 ml of 0.25 M 3ucrose per gram of
liver., The livers will be minced with
sterile scissors, homogenizad, and
centrifuged at 9000 x g for 10
minutes. The supernatant (S-9) will
be gollcctod and stored at or below
.~70°,

SPGT701006 1082 3 of 16

- — . e . oiman o




S-9 Characterization

Each batch of $-9 homogenate will he
characterized for its ability to
metabolize the promutagens 7,12-
dimethylbenzanthracene, and 2~amino-
anthracene to mutagens as described by
de Serres (de Serres, et. al., Science
203:563-565, 1979).

S-9 Mix
The S-9 mix will be prepared immediately before
its use in each assay.

The following amounts of homogenate and
cofactors will be combined per ml of S-9 mix
. prepared.

Isocitric acid 11.25 mg
NADP 6.0 mg
FqP 0.75 ml
S~9 homogenate 0.25 ml

The isocitric acid and NADP will be dissolved
in cold FoP and this solution will be

adjusted to a pH of approximately 7.0. Prior
to adding the S-9 homogenate, the cofactor mix
will be sterilized by passage through a 0.45 um
filter.

6.4 Controls

6.4.1 Negative Control
The solvent vehicle for the test article will
be used as the negative control. Solvents
compatible with this test system in order of
preference include, but are not limited to,
deionized distilled azo, ethanol, acetone,
and DMSO.

Positive Controls

Two concentrations of ethylmethanesulfonate
(EMS) wiil be used as a positive control for
direct acting mutagens, and two concentrations
of 7,12-dimethylbenz(a) anthracene (DMBA) will
be used for promutagens.

7.0 METERODS

7.1 Determination of Toxicity
In order to determine the optimal dose levels at which
to assay test articles, a preliminary toxicity test
with and/or without S-9 activstion will be conducted.

SPGT701006 1082 4 of 16 vii-20
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" Cul.:res will be initiated by seeding Corning

polypropylene centrifuge tubes with 6 ml of a cgll
suspecsion from a common pool containing 1 x 10
cells/ml. The test article will be sclubilized and
diluted in an appropriate solvent and added to each
appropriately labeled centrifuge tube in amounts at
which the final solvent concentration is nontoxic to
the cell suspension. PFour ml of S-9 activation mix-
ture or £ ml of medium will be added to the tubes
depending on whether or not they receive activation.
Bach tube will be gassed with 5% CO, in air and
placed on a Bellco roller drum apparatus at 25 rgm for
a 4-hour exposure period. To avoid inactivation of
light sensitive cumpounds, the test solutions will be
prepared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the test article will be removed by
centrifuging the cells at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be washed
twvice in 10 ml of Py4P, resuspended in 20 ml of

210P, gassed with S% CO, in air, and replaced

on the roller drum apparatus.

Cell population density will be determined 24 and 48
hours after the initial exposure to the test article
by removing 1 ml samples from each centrifuge tube,
mak{ng 1:10 dilutions in 0.1% trypsin, incubating at
379C for 10 minutes to disperza the cells, and
counting the samples with an electronic cell counter.

Testing for Mutagenic Activity

7.2.1 Call Preparation

Prior to use in the assay, LS178Y TX*/~
cells which are actively growing in culture
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:17-29, 1975) to
redyce the frequency of spontaneously occurring
TK"/~ cells. Three ml of THMG stock
solution will be added to 06100 ml cell sus-
pensica containing 0.1 x 10° cells/ml. The
culture will be gassed with S8 CO, in air
and placed on an environmental incubator shaker
at 125 cpm and 379C. After 24 hours, the
THMG will De removed by pelletizing the cells
and decanting the supernatant. The cells will

._be rinsed in 20 =l os F1oP and reinstated

“".in eulture at 3 x 10° cells per =l in 100
ml of FjoP plus 1 ml of THG stock selution.
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The cells will be ready for use after 72 hours
incubation. Presh cultures will be period-
ically started from the cryopreserved stock.

The cell population density of the prepared
cultures will be determined by adding a 1 ml
sample of cells to 9.0 ml of O0.1l% trypsin,
incubating at 379C for 10 minutes, and

making three counts per sample with an
electronic cell counter. Based on the deter-
mination of the number of cellg per ml, a cell
suspension containing 1.0 x 10° cells per

ml will be prepared, and 6 ml aliquots will be
dispensed into centrifuge tubes.

Test Azticle Preparation

The test article will be addeéd to each tube
labeled with the test article® number, test con-
centration and NA or S-9, in amounts at which
the final solvent concentration is nontoxic teo
the cell suspension. The compound will be
tested with or without S-2 activation. gither
four ml of S-9 activation mixture or 4 ml of
PoP will be added to the tubes. This wil

y?eld a final cell suspension of 0.6 x 10

cells per ml.

To establish the background level of ™=/~
colonies, two control tubes will receive
solvent only. Two concentrations of EMS and
7.12-DMBA will be used as posaitive contrals for
direct acting mutagens and promutagens,
respectively. All tubes will be gassed with 5%
CO, in air and placed on a roller drum
apparatus for 4 hours at 37°C. The prep-
aration and addition of the test article will
be carried cut under amber lighting and the
cells will be incubated in the dark during the
4-hour exposure period.

At the end of the exposure period, the cells
will be washed twice in 10 ml of F;4P by
centrifuging at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be
resuspended in 20 ml Fy4P, gassed with

S% CO, in air, and replaced on the roller
drum apparatus at 37°C.

Expression Time

After <he initizl exposure to the test article,
the cells will be incubated for two days with 2
cell population adjustment at 24 and 48 hours.
The adjustment will be made by taking daily

SPGT70100€ 1082 6 of 16 vii-z2
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cell counts and then replacing a volume of
cells with fresh medium totaling 20 ml at 24
“hours and 10 ml at 48 hours which w&ll yield a
cell population density of 0.3 x 10

cells/ml. -

CQoning

At the eud of the expression period, the cells
will be placed in a restrictive medium which
will allow only the TX™/~ cells to grow.

The restrictive medium used i{s cloning medium
{C.M.) with Trifluorothymidine (TFT) (2-4
ug/ml) . The C.M. will contain agar (approxi-
mately 0.35%) which maintains the cells in sus-
pension and allows theam to form discrete
colonies of TK™/~ cells. Those cultures
exhibiting approximately S% to 90% growth inhi-
bition will be cloned.

Two florence flasks per culture to be cloned
ard two per control tube will be labeled to
indicate the test article concentration and
whether or not they received $-9 activation.
Por each pair of flasks one will be labeled TPFT
and one will be labeled V.C. (viable count).
Bach flask will be prewarmed to 379,

£illed with 100 ml of C.M. and placed on an
fncubator shaker at 37°C until used.

Six 100 mm petri plates per test article
concentration will be labeled to indicate the
concentration, whether or not activation was
used, and the experiment number. Three of the
six will be labeled TPFT and .three will be
labeled V.C.

Call counts will be made for each tube to
determine the volume of _each cell population
which will yield 3 x 10° cells. This vol-

ume will be removed, the Ecnaindet of the cells
discarded, and the 3 x 10° cells repliced

in the centrifuge tube. The cells will be cen-
trifuged at 1000 x g for 10 minutes, and the
supernatant, except for 2 ml, will be removed
by pipetting. The cells will be .resuspended in
the remaining 2 al of medium and placed in a
TIT flask labeled with the corresponding con-
centration of the test article (see Figure l).

A 2 x 10~¢ atlution will be carried out by

adding 1.0 ml of the TFT flask suspension to a
test tube containing 4 wl of P ,P, adding 1.0
sl of this to 9 ml PP, and adding 1.0 a1 of

$)0T701006 1082. 7 of 16 VII-23
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that dilution to the appropriate V.C. flask
containing 100 ml »>f C.M. After the dil:.:zion,
1 ul of stock solution of the restrictive agent
will be added to the TPFT flask, and both this
flask and the V.C. flask will be placed on the
shaker at 125 rpm and 37°C.

After 15 minutes the flasks will be removed one
at a time, and 33 ml of the cell suspension
will be pipetted into each of three appropri-
ately labeled petri plates. To accelerate the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. The .
plates will be removed and incubated at

379C in a humidified St CO, atmosphere

for 10-12 days.

7.3 Accumulation of Data
After the incubation perioed, both the TPFT plates and
the V.C. plates will be scored for the total number of
colonies per plate. Three counts per plate will be
sade on an automatic colony counter, and the median
count will be recorded. If the automatic counter can-
not be used, the plates will be counted by hand. The
putation frequency will be determined by dividing the
average number of colonies in the t?tuo TFT plates by
the average number of colonies x 10% in the three
corresponding V.C. plates and multiplying the quotient
by two. By comparing the mutation frequency of the
treated plates to that of the control plates, the
presence of a significant level of mutagenic activity

S e a_a_ ta a
GCEIl U¥ USLEGCLEU »

EVALUATION OF TEST RESULTS

The following criteria will de used as guidelines in
{udginq the significance of the activity of a test article
n this system. In evaluating the results, fc is con-
sidered that increases in mutant frequencies, which cccur
only at highly toxic concentrations, may be due to epi-
genetic events. Unfortunately, it is impossible to fZormu-
iata criteria which would apply to all types of data which
may be generated and therefore the conclusion of the study
will be based on the scientist's evaluation.

8.1 positive - if there is a positive dose response and
one or more of the three highest doses exhibit a
sutant frequency which is two-fold greater than the

background level.




8.2 Bguivocal - if there is no dose response but any one
or more dosas exhibit a two-fold increase in mutant
frequency over background.

8.3 Negative - {f there is ric dose response and none of

the tesr cultures exhibit mutant frequencies which are
two--fold greater than background.

9.0 CRITERIA FOF DETERMINATION OF A VALID TEST

9.1 The mutation frequency of the positive corntrols
must be at least twice that of the appropriate
solvant control cultures.

9.2 The spontaneous mutation frequency of the solvent
control cultures must be between 0.2 and 1.0 per
10® surviving cells.

9.3 The plating efficiency of the solvent controls must
be greater than 50%. ’

10.0 FINAL REPORT

10.1 copies of the draft final report (with
Coples of all raw data) will be sent to the Study
Monitor within one month of terminatien. copies

of the final report will be sent after the draft
report has been reviewed by the Sponsor.
10.2 A repart of the results af this study will he
preparad by the Testing Laboratory and will include
the following information:

16.2.1 The data from the toxicity test.

10.2.2 The data generated by the mutagenesis assay
which includes: ’

- 10.2.2.1 The % total growth at each dcse
level which reflects test article
toxicity.

19.2.2.2 The number of TK~/~ colonies
per TFT plate for the test article
and the controls.

16.2.2.3 The number cof colonies per V.C.
plate for the test article and the
controll.
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10.2.2.4 The mutation frequency of each dose
: level of the test article and the
vontrols.

'10.2.2.5 The induced mutation frequency of
each dose level of the test article
and the positive controls.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Rescords
Upon completion of the final report, all raw data and
reports will be maintained by the Regulatory Affairs
Unit of Microbiological Associates in accordance with
the Terms and Conditions.

11.2 Test Article
. A Test Article sample will be held in storage in
accordance with the Terms and Conditions.

GOOD LABORATORY PRACTICES

This study will be conducted in accordance with FDA Good
Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
available to the Sponsor for inspection on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency?
If so, 20 which agency or agencies?

S ————p—————ree———————— e R g
Doe% Ch® SpoOnsot rteguesc caat sampiss oL tha Tase Article

dosing solutions be returned?

SCHEDULEZ OF EVENTS

13.1 Test Material Received Date: ///?4/f,2,

13.2 Proposed Initiation Date: .SM..@PA.. &g, 1772

13.3 Scheduled Completion Date: Folrewn- /8, 1983

13.4 Report Submission to Sponsor Date: .7 /%/73.3
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'~ Chemical Manufacturers Assc.iation's test article Zinc
Dialkyl Dithiophosphate, CMA~110 (MA #T1851) was tested in the
LS178Y TK+/~ Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver S-9. The nonactivated
cultures were cloned over a range of test article concentrations -
which produced from 1% to 1148 Total Growth. The S-9 activated
cultures were cloned over a range of test article concentrations
which produced from 34% to 110% Total Growth in one experiment
and from 11% to 86% Total Growth in a gecond experiment.

The highest test article concentration cloned in the non-
activated cultures exhibited a mutant frequency which was more
than twice the mean mutant frequency of the solvent controls.
This result is not considered significant since the Total Growth
of this culture was less than 10%. TFT resistance observed at

these highly toxic levels may be due to epigenetic events. In
the first experiment with $-9 activation, one culture exhibited
a mutant frequency which was twice the mean mutant frequency of
the solvent controls. There were some technical difficulties
associated with the second experiment with S-9 activation.
However, the fesults cbtainsd correlated waell with the results

of the first experiment.

The results indicate that under the conditions of this test,
the test article CMA-110 produced a negative response in the
absence of exogencus metabolic activation and an equivocal
response in the presence of metabolic activation.




Results

The Initial Toxicity Test {Table 1) performed on test article
CMA-]110 (MA #T1851) in the absence of S-9 indicated a threshold
level of complete toxicity at 0.1 ul/ml. Based on these data,
the test article was tested in a mutagenesis assay in the absence
of §-9 over a range of concentrations from 0.1 ul/ml to 0.0013 ul/ml.'

After a two Jay expression period, nine cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.013, 0.010, 0.0075, 0.0056, 0.0042, 0.0632,
0.0024, 0.0018 or ¢.0013 ul/ml test article. These concentrations
produced a range in Suspension Growth of 10% to 99%. The Cloning
Data are presented in Tables 2 and 3 and the Total Compound Toxicity
Data are presented in Tables 4 and 5. ' he Cloning Data and Total
Compound Toxicity Data are also presented graphically in Figure 1.

One of the cultures that was cloned (0.013 ul/ml) exhibited a
mutant frequency which was 5.0 times the mean mutant frequency cf
the solvent controls. The Total Growth of this culture was 1%.
None of the remaining nonactivated cultures exhibited mutant fre-
quencies which were significantly greater than the mean mutant
frequency of the solvent controls.** The Total Growth of these
cultures ranged from 6% to 1J.4%.

An Initial Toxicity Test (Table 6) was conducted in the
presence of S-9 on test article CMA-110 (MA #T1851). The results
indicated a threshold level of complete toxicity at 0.05 ul/ml.
Based on these data, the test article was tested in a mutagenesis
assay in the presence of S-9 over a ranj2 of concentrations from
0.05 ul/ml to 0.00067 ul/ml.

After a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were clc. :d

*

Two nonactivated assays were performed. 1In the first assay
the cloning efficiencYy was not optimum and the assay was

repeated. Only the results of the second. nonactivated assay

fias

will ke presented here.

Culture 0.0056 ul/ml exhibited a mutant frequency which was
4.0 times the mean mutant freguency of the solvent contirols.
This elevated mutant frequency is prohably due o the iov VO
counts since there is no significant increase in the TFT counts
for this culture. The suspension growth of the culture was
56%. Thus the increase in mutant frequency is not signif{icant.

**
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' were treated with 0.038, 0.028, 0.021, 0.016, 0.012, 0.0089,
'~'03Qb§7.70.0050. 0.0038 -or 0.0028 ul/ml. These concentrations
;pgpdngjd a range in Suspension Growth of 37% to 99%. The Cloning
Data are presented in Tables 7 and 8 and the Total Compound
Toxicity Data are presented in Tables 9 and 10. The Cloning
pnta and Total Compound Toxicity Data are also presented graphically
in Figure 2. One culture (0.038 ul/ml) that was cloned exhibited
‘a mutant frequency which was 2.0 times the mean mutant frequency of
the solvent controls. The Total Growth of this culture was 34%.

None of the remaining cultures that were cloned exhibited
mutant frequencies which were significantly greater than the mean
mutant frequency of the solvent controls. The Total Growth of
these cultures ranged from 78% .to 110%.

In an attempt to obtain cultures having Total Growth in
the range 11l% to 30%, a repeat experiment was performed over a
narrowver dose range from 0.055 ul/ml to 0.019 ul/ml.***

After a two day expression period, elaven cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.055, 0.050, 0.045, 0.039, 0.035 or 0.029 ul/ml.
These concentrations produced a range in Suspension Growth of 15% to
83s%. The Cloning Data are presented in Tables 11 and 12 and the
Total Compound Toxicity Data are presented in Tables 13 and 14.

The data ars alsc presented graphically in Figure 3.

Due to contamination, no solvent control mutant frequencies were
obtained from the assay. However, the solvent control mutant
frequenciss for the positive control compound were obtained.

The solvent used for the test article and the positive control
compound were the same (Acetone). Applying these solvent control
mutants, ithe induced mutant fregquencies for the test article can
be calculated (shown on Table ll in parenthesis). Six cultures

.'.Two repeat experiments wers performed. In the first assay
there was considerable contamination. However, the results
are presented in this report as a comparison with the results
of the initial experiment in the presence of S-9. 1In the
second repaat assay, some difficulty was experienced in the
toxic response of the test article and only two doses were
cloned. The results will not be presented here.
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exhibited mutant frequencies which were significantly greater than
the mean mutant frequency of the solvent controls. The Total
Growth of there cultures ranged from 11% to 83%. None of the
remaining cultures exhibited mutant frequencies which were
significantly greater than the mean mutant frequency of the solvent
controls. The Total Growth of these cultures ranged from 57% to

86%.
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Conclusion

Chemical Manufacturers Association's test article Zinc
Dialkyl Dithiophosphate, CMA-110 (MA #T1851) was tested in the
L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
and absence of Aroclor induced rat liver S-9. The highest
concentration cloned in the nonactivatad cultures exhibited a
mutant frequency which was more than twice the mean mutant fre-
quency of the solvent controls. This result is not considered
significant since the Total Growth of this culture was less than
10%. TFT resistance observed at these highly toxic levels may be
due tc epigenetic events. In the first experiment with S$S-% acti-
vation, one culture exhibited a mutant fregquency which was twice
the mean mutant frequency of the solvent controls. There were
some technical difficulties associated with the second aexperiment
with S-2 activation. However, the results obtained correlated
well with the results of the first experiment. The results
indicate that under the conditions of this test, test article
CMA-110 produced a negative response in the absence of exogenous
metabolic activation and an equivocal response in the presence of
exogenous metabolic activation.
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L5178Y TK*/~ MOUSE LYMPHOMA MUTAGENESIS ASSAY

PURPOSE
The purpose of this study is to evaluate the mutaginic

potential of the test article using the LS5178Y TK
Mouse Lymphoma Mutagenesis Assay.

TEST ARTICLE

2.1 Ildentification: CMA~110

2.2 Analysis: )
The Sponscr will bes directly responsible for deter-
mination and documentation of the analytical purity
and composition of the test article (see attached Test
Article Characterization form) and t.ue stability and
strength of the dosing solutions.

SPONSOR

3.1 Name: Chemical Manufacturers Association

3.2 Address: 2501 M. Street, N.W.

Washington, D.C.

3.3 Authorized Representative: C(Czrol Stack

TESTING FACILITY

4.1 Name: Division of Genetic Toricolegy
Microbiological Assoc.iites

Address: 5221 River Road
Bethesda, Maryiand 29816

study Location: Rockville Lzboratory

Study Director: Paul E. Kirby, Ph.D.

VIII~-24
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| JEST SYSTEM B

"'Ttsiflf;Tk*/‘ mouse lymphoma cells are used because tlasy
are sensitive indicators of mutagenic activity of a broad
range of chemical classes. ‘

S.1 Source »

" The-L5178Y TK*/~ mouse lymphoma cells Clone 3.7.2C
used in the mutagenesis assay were originally obtained
directly from Dr. Donald Clive, Burroughs Wellcome
Company, Research Triangle Park, North Carolina. The
cells were cryopreserved and stock cultures are pre-
pared from reconstituted cells. ’

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be ccnducted
without metabolic activation to determine optimal dose

_ levels. Test material will then be tested for mutagenic
activity without metabolic activation over a concentration
range yielding no more than 90% and no less than 1l0% total
suspensior. growth; cloning data must be obtained for a
minimum of three dose levels within the above range of
growth inhibition, with at least one dose yielding less
than or equal to 30% total suspension growth. If these

. test conditions produce positive results as defined herein,
ne fucther testing is to be done. Ii these test condi“'.ns
produce negative or equivocal results as defined hersin,
the Sponsor {s tc be contacted. Upon written instructiors
from the Sponsor, the test material(s) yielding negauivs
or equivocal resuits will be testsd with metabslic agti-
vation. Cloning data with activation must be obtained
for a minimum o¢f three dosa levels within the range of 90%
5 108 total suspension growth, with at least one dose
yielding total suspension growth of less than or equal
to 308%.

Totzl charge for assay without metabdolic activation:
$2,650

Totsl charge for assay with metabolic activation:
$2,650

6.1 Dosages
For the initial toxicity test, unless solubility
1im.ts are exceeded, solid test articles will be
tes.ed at 5,000, 1,000, 500, l00, SO, 10, 5.0, 1.0,
0.5, 0.1 and 0.05 ug/ml, and liquid test articles
9111 b' ﬁ.!t‘d at 10, 5.0' 1.0' 0.5' 0-1' OeO'S'
0.01, 0.005 and 0.001 ul/ml. Test article
toxicity will be determined by comparing the cell
population growth at each dose level with that of

vVIiII-25
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the solvent controls. Based on the data derived

from the toxicity test, the test article will be
prepared for the mutagenesis assay so that the
highest concentration is 100% toxic ani the lowest
concentration is nontoxic. The test article will

be solubilized and, depending on the breadth of the
dose range over which 0% to 100% toxicity is observed,
either 16 doses will be selected for treatment of

16 individual cultures or 8 doses will be selected

for treating 8 sets of duplicate cultures.

Route and Frequency of Administration

Cell cultures will be treated once by way of a vehicle
compatible with the system, both in the presence and
absence of metabolic activation. This route of
administration has been demonstrated to be 2ffective
in the detecticn of ~hemical mutagens in this system.

Exogenous Metab-“ic Activation
6.3.1 Liver M. crosomal Enzymes - S-9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
Liver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Arcclor 1242 and Aroclor 1254. The
Aroclors will be diluted in corn oil
to a concentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with 500 mg/kg. Five

decapitated and the livers excised.

Homogenate Preparation

Preparation of the microsomal enzyme
fraction will be carried out using
sterile glassware and solutions
maintain:d in an ice bath. Excised
livers will be placed in pre-weighed
beakers containing a 0.25 M sucrose
solution. After determining the
weight of the livers in each beaker
they will be rinsed three times in
0.2% M sucrose and then resuspended in
3 ml of 0.25 M sucrose per gram of
liver. The livers will be minced with
sterile scissors, homogenized, and
centrifuged at 900C x g for 10
minutes. The supernatant (5-9) will
be collected and stored at or below
~-70°c.

VIII-2Z6
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6.3.1.3 - S-9 Characterization
-Each batch of 8-9 homogenate will be
characterized for its adbility to
metabolize the promutagens 7,12~
dimethylbenzanthracene, and 2-amino-
anthracene to mutagens as described by
de Serres (de Serres, et. al., Science
203:563-565, 1979).

S-9 Mix
The S-9 mix will be prepared immediately before
fts use in each assay.

The following amounts of homogenate and
cofactors will be combined per ml of S-9 mix
prepared.

Isocitric acid 11.25 mg
NADP 6.0 mg
FoP 0.75 ml
$~-9 homogenate 0.25 ml

The isocitric acid and NADP will be dissolved
in cold FyP and this solution will be

sdjusted %o a pH of approximately 7.0. FPrior
to adding the S-9 homcgenate, the cotactor mix
wiil be sterilized by passage through a 0.45 um
filter.

6.4 Controls

6.4.1 Negative Control
The solvent vehicle for the test article will
be used as the negative control. Solvents
cor 11tible with this test system in order of
pt..erence include, but are not limited to,
deionized distilled H,0, ethanol, acetore,
and DMSO.

Positive Controls

Two concentrations of ethylmethanesulfonate
(EMS) will be used as a positive control for
direct acting mutagens, and two concentrations
of 7,12-dimethylbenz(a) anthracene (DMBA) will
be used for promutagens.

7.0 METHODS
7.1 Determination of Toxicity
In order to determine the optimal dose levels at which

to assay test articles, a preliminary toxicity test
with and/or without S-9 activation will be conducted.

VIII-27
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Cultures will be initiates by seeding Corning
polypropylene centrifuge tubes with 6 ml of a cgll
suspension from a common pool containing 1 x 10
cells/ml. The test article will be solubilized 2ond
diluced in an appropriate solvent and added to eack:
appropriately labeled centrifuge tube in amounts at
which the final solvent concentration is nontoxic to
the_cell suspension. Four ml of S-9 zctivation mix-
ture or 4 ml of medium will be added to the tubes
depending on whether or not they receive activation.
Each tube will be gassed with 5% CO, in air and
placed on a Bellco roller drum apparatus at 25 rpm for
a 4~-hour exposure period. To avoid inactivation of
light sensitive compounds, the test solutions will be
prepared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the test article wiil be removed by
centrifuging the cells at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be washed
twice in 1¢ ml of F,,P, resuspended in 20 ml of

FyoP, gassed with 5% CO, in air, and replaced

10 2
on the roller drum apparatus.

Cell population density will te detazrmined 24 and 48
hours after the initial exposure toc the test article
by removing 1 ml samples from each centrifuge tube,
making 1:10 diluticns in 9.1% trypsin, incubating at
37°C for 10 minutes to disperse the cells, and
counting the samples with &n ele: tronic cell counter.

Tackina far
g =<°T

Cell Preparation

Prior to use in the assay, L5178Y TR/~

cells which are actively growing in culture
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:i7-29, 1975) to-
redyce the frequency of spontaneously occurring
TK™/~ cells. Three ml of THMG stock

solution will be added to a_100 ml cell sus-
pension containing 0.1 x 108 cells/ml. The
culture will be gassed with 5% CO, in air

and placed cn an environmental incubator shaker
at 125 rpm and 37°C. After 24 hours, the

THMG will be removed by pelletizing the cells
and decanting the supernatant. The cells will
be rinsed in 20 ml o FIQP and reinstated

in culture at 3 x 10% cells per ml in 100

ml of FjoP plus 1 ml o THG stock solution,
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~Tho,¢tliigﬁiflhbig:§ady for use after 72 hours
"incubation, ‘Presh cultures will be period-

fcally started from the cryopreserved stock. .

The cell population density of the prepared
cultures will be determined by adding a 1 ml
sample of cells to 9.0 ml of 0.1% trypsin,
incubating at 37°C for 10 minutes, and

making three counts per sample with an
electronic cell counter. Based on the deter-
mination of the number of collg per ml, a cell
suspension containing 1.0 x 10° cells per

ml will be prepared, and 6 ml aliquots will be
dispensed into centrifuge tubes.

Test Article Preparation

The test article will be added to each tube
labeled with the test article number, test con-
centration and NA or S-9, in amounts at which
the f£inal solvent concentration is nontoxic to
the cell suspension. The compound will be
tested with or without S-9 activation. Either
four ml of S-9 activation mixture or 4 ml of
PaP will be added to the tubes. This wil

y?olﬂ a final cell suspension of 0.6 x 10
cells per ml.

To establish the background level of TK 7"
colonies, two control tubes will receive
solvent only. Two concentrat}ons of EMS and
he 4 TA_MuBs aad 11 e sl o~ wmaandilicsa mnmbhaala
T 9 ASTWIIWDIN Wialdkd WE UITY G FUHLBIV‘ wVIlWLVLD
direct acting mutagens and promutagens,
respectively. All tubes will be gassed with 5%
CO, in air 2nd placed on a roller drum
apparatus for 4 hours at 37°C. The prep-
aration and addition of the test article will
be carried out under amdber lighting and the .
cells will be incubated in the dark during the
4-hour exposure period.

B -
AVE

At the end of the exposure period, the cells
will be washad twice in 10 ml of F,,P by
centrifuging at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be
resuspended in 20 =1 Fy,P, gassed with

5% CO, in alr, and replaced on the roller
drum apparatus at 37°C.

Expression Time

After the infitial exposure to the test article,
the cells will be incubated for two days with a
cell population adjustment at 24 and 48 hours.
The adjustuent will be made by taking daily




cell counts and then replacing a volume of
cells with fresh medium totaling 20 ml at 24
hours and 10 ml at 48 hours which wgll yield a
cell population density of 0.3 x 10 ’
cells/ml.

Cloning

At the end of the expression perind, the cells
will be placed in a res}tictive medium which
will allow only the TK™/~ cells to grow.

The restrictive medium used is cloning medium
{C.M.) with Trifluorothymidine (TFT)} (2-4
ug/ml) . The C.M. will contain agar (approxi-
mately 0.35%) which maintains tha cells in sus-
pension and allows them to form discrete
colonies of TK™/" cells. Those cultures
exhibiting approximately 5% to 90% growth inhi-
bition will be cloned.

Two florence flasks per culture to be cloned
and two per control tube will be labeled to
{ndicate the test article concentration and
whether or not they received S-9 activation.
For each pair of flasks one will be labeled TFT
and one will be labeled V.C. (viable count).
Each flask will be prewarmed to 37°C,

filled with 100 ml of C.M. and placed on an
incubator shaker at 37°C until used.

Six 100 mm petri plates per test article
concentration will be labeled to indicate the
concentration, whether or not activation was
used, and the experiment number. Three of the
gix will be labeled TFT and three will be
labeled V.C.

Cell counts will be made for each tube %o
determine the volume of_each cell population
which will yield 3 x 105 cells. This vol-

ume will be removed, the remainder of the cells
discarded, and the 3 x 107 cells replaced

in the centrifuge tute, The cells will be cen-
trifuged at 1600 x g for 10 minutes, and the
supernatant, erxcept for 2 ml, will be removed
by pipetting. The cells will be resuspended in
the remaining 2 ml of medium and placed in a
TFT flask labeled with the correspending con-
centration of the test article (see Figure 1).

A 2 x 10-% dilution will be carried out by

adding 1.0 ml of the TFT flask suspension to a
test tube containing 4 ml of Fy,P, addiny 1.0
ml of this to 9 ml F;4P, and aéging 1.0 ml of

VIii-390
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that dilution to the appropriate V.C. flask
containing 100 ml of C.M, After the dilution,
1 ml of stock snlution of the restrictive agent
will be added to the TPT flask, and both this -
flask and the V.C. flask will be placed on the
shaker at 125 rpm and 37°C.

After 15 minutes the flasks will be removed one
at a time, and 33 ml of the cell suspension
will be pipetted into each of three appropri-
ately labeled petri plates. To acceleraie the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. The

plates will be remcved and incubated at

37°C in a humidified 5% CO, atmosphere

for 10-12 days.

Accumulaticn of Data

After the incubation period, both the TFT plates and
the V.C. plates will be scored for the total number of
colonies per plate., Three counts per plate will be
made on an automatic colony counter, and the median
count will be recorded. If the automatic counter can-
not be used, the plates will be counted by hand. The
mutation frequency will be determined by dividing the
average number of colonies in the t?ree TFT plates by
the average number of colonies x 10® in the three
corresponding V.C. plates and multiplying the gquotient
by two. By comparing the mutation frequency of the
treated plates to that of the control plates, the
presence of a significant level of mutagenic activity
can be detected.

EVALUATION OF TEST RESULTS

The following criteria will be used as guidalines in
judging the significance of the activity of a test article
in this system. In evaluating the results, it is con-
sidered that increases in mutant frequencies, which occur

only

at highly toxic concentrations, may be due to epi-

genetic events. Unfortunately, it is impossible to formu-

late

criteria which would apply to all types of data which

may be generated and therefore the conclusion of the study

will
8.1

SPGT701004

be based on the scientist's evaluation.

Positive - if there is a positive dose response and
one or more of the three highest doses exhibi: a
mutant freguencv which is two-fold greater than the
background = .

VIIr-32
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8,2 "Byuivocal - ll'thi:c'lnrné,déi. response but any one
- or wmote doses exhibit a two~fold increase in mutant
frequecy over background.

/8.3 Negative - if there is no dose response and none of
s the test cultures exhibit mutant frequencies which are
two-fold greater than background.

CRITERIA FOR DETERMINATION OF A VALID TEST

9.1 The mutation frequency of the rysitive controls
must be at least twice that of the appropriate.
solvent control cultures.

The spontaneous mutation frequency of the solvent
control cultures must be between 0.2 and 1.0 per
10® surviving cells.

. The plating efficiency of the solvent controls must
be greater than 50%.

FINAL REPORT

10.1 copies of the draft final report (with
coples of all raw data) will be sent to the Study
Monitor within one month of termination. copies
of the final report will be sent after the draft
report has been reviewed by the Sponsor.

10.2 A report of the results of this study will bc
prepared by the Testing Labcratory and will include
the following information:

10.2.1 The data from the toxicity test.

10.2.2 The data generated by the mutagenesis assay
which includes:

10.2.2.1 The % total growth at each dose
level which reflects test article
toxicity.

10.2.2.2 The number of TX~/~ colonies

per TFT plate for the test article
and the controls.

10.2.2.3 The number of colonies per V.C.
plate for the test article and the
controls.

SPGT701006 1082 10 of 16 VIII-33
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10.2.2.4 The mutation frequency of each dose
level of the test article and the
controls.

10.2.2.5 The induced mutation frequency of
each dose level of the test article
and the positive controls.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final report, all raw data and
reports will be maintained by the Regulatory Affairs
Unit of Microbiological Associates in accordance with
the Terms and Conditions.

Test Article

A Test Article sample will be held in storage in
accordance with the Terms and Conditions.

GOOD LABORATCRY PRACTICES

This study will be conducted in accordance with FDA Good
Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
availab.e to the Sporsor for inspection on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency?
If so, to which agency or agencies?

Does tha sponsor request that samples of the Test Article
dosing solutions be returned?

SCHEDULE OF EVENTS

i3.1 Test Material Received Date: /44?77‘“&5
13.2 Proposed Initiation Date: i}l4ubvu3¢‘//éa/?32“

13.3 Scheduled Completion Date: W‘/ﬁ "'9; /7‘?3

-
13.4 Report Submission to Sponsor Date: Ma?, 1752

) - e
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[ 2

Abbraviations Used in the L5178Y Mouse Lympuoma Mutagenesis Assay

C.M. Cloning Medium
DMBA 7,12-Dimethylbenz{a) anthracene
EM3 Ethyl Methanesulfonate

Fop Fischer's Media for Leukemic Cells of Mice
with 0.1% Pluronic

F1oP . FyP with 10% heat inactivated horse serum
Nicotinimide Adenine Dinucleotide Phosphate
1254, 1242 Aroclor~-induced rat liver S-9
rifiuvcrothymidine

Thymidine, Hypoxanthine, Methotrexate and
Glycine

Viable Count

SPGT701006 1082 13 of 16 YIII-36
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Summary

Chemical Manufacturers Asscciation’'s test article Zinc
Dialkyl Dithicphosphate, CMA-.11 (MA #T1867) was tested in the
L5178Y TK+4/- Mc.ve Lymphoma Mutagenegis Assay in the presence
and absence of Arocloer induced rat liver S-9. The nonactivated
cultures that were cloned were treated with a range of test article
concentrations which produced from 2% to 116% Total Growth. The
S-9 activated cultures that were cloned were treated with a range
cf test article concentrations which prcduced from 27% to 111%
Totai Growth.

One nonactivated culture that was cloned exhibited a mutant

frequency which was more than twice the mean mutant frequency of

the solvent controis. This result is not considered significant
since the Total Growth of this culture was 23%. TFT resistance
cbserved at these highly toxic levels may be due to epigenetic
events. One S-9 activated culture :“hat was cloned exhibited

a mutant frequency which was significantly greater than the mean
mutant frequency of the solvent controls.

The results indicate that, under the conditions of this test,
test article CMA-~11ll produced a negative response in the absence
of exogenous metabolic activation and an equivocal respcnse in
the presence of metabolic activaticr..




~The Initial Toxicity Test (Table 1) conducted cn test article
CMA~-11l (MA #T18¢7) in the absence of S~9 indicated a threshold
level of complete toxicity at 0.05 ul/ml. Based on thuse data,
the test article was tested in the uutzagenesis assay in the absence .
of S-9 ovar a range of concentracions from 0.05 ul/ml to 0.00067 ul/ml. f—lf

After a two day expression period, ten cultures were cloned
based on their deqree of toxicity. The culiuras that were cloned o T
were treated with 0.016, 0.012, v.0089, 0.007, 0.9050, -0.0038, S
0.0028, 0.0021, 0.0016, or 0.0012 ul/ml. These.concentrations ’:’:i
produced a range in Suspension Growth of 11% to 100%. The Cloning S
Data are presented in Tables 2 and 3 and the Total Compound Toxicity S
Data are presented in Tables 4 and 5. These data are also presented -
graphically in Figure 1.

One nonactivated culture that wes cloned (0.015 ul/ml) exhibitad
a mutant frequency which was 3.4 times the mean mutant frequency ) “»i
of the solvent controls. The Total Growth of this culture was 2%. .
None of the remaining cultures that were cloned exhibited mutant
frequencies which were significantly greater than the mean mutant
frequency of the solvent controls. The Total Growth of these cul-
tures ranged from 8% to 116%.

The Initial Toxicity Test (Table 6) conducted an test arcticle
CMA~-111 (M%\ #T1867) in the presence of S-9 indicated a threshold
level of complete toxicity at 0.1 pl/ml. DSased on these data, the
test article was tested in the mutagenesis assay over a range of
concentrations from 0.1 ul/ml to 0.0013 nl/ml.*

Afte- a two day expression period, ten cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 0.024, 0.018, 0.013, 0.010, 0.0075, 0.005€, 0.0042,

-

'Three S-9 activated as3ays were performed. Consideralkle
contamination was experianced in twc assays and the rzegults
of these assays will not be reported. The results cf the

third zssay are discussed in this report.



0.0032, 0.0924 or 0.001i8 ul/ml. These concentrations produced a
range in Suspension Growth of 22% to 93%. The Cloning Data are
presented in Tables 7 and § and the Total Compound Toxicity Data
are presented in Tabhles 9 z1 L0. Thesa data are alsc presentad
graphicalily in Figure 2.

One culture that was cloned (0.024 ui/ml} exhibited a mutant
frequeicy wiich was 2.C timea the mzan mucant frequency of the
solvent control. The Total Growth of this culture was 27%. None
of the remaining cultures that were cioned exhihitad mutant fre-
quencies uhich were significantly different from the mean mutant
frequency of the solvenc controls. The Total Growth «f these

cuirures ranged from 42% to 1113.




'1;60nc1ulion

S Chemical uanufacturor- Association's test article Zinc

" pialkyl Dithiophosphate, CMA-111 ‘MA #71867) was tested in the
B L5178Y TK+/= Mouse Lyrphoma Mutagenesis Assay in the presence

and absence of Aroclor induced rat liver $-9. One nonactivated
culture that was cloned exhibited a mutant frajuancy which was
more than twice the mean mutant frequency of the solvent controls.
This rcsult is not considered significant since the Total Growth
of this culture was less than 108. 7TFT rasistance observed at
these highly toxic levels may be due to epigenetic events. One
S§~9 activated culture that was cloned exhibited a mutant frequency
which was significantly greater than the mean mutant frecuency of
the solvent controls. The results indicate that, under the
conditions of this test, test article CMA-111 produced a negative
response in the absence of exogenous metabolic activation and an
equivocal response in the presence of metabolic activation.
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: nsnu n*/° naus: mmwaon MUTAGENESIS ASSAY

PuRPOSE ,
‘The purpose of this study is to evaluate the mutagenic
potential of the test article using the LS178Y TK'/~
" Mouse Lymphoms mtaqenosls Assay.
ST ARTICLE
2.1 Identification: cMma-111
2.2 Analysis:
The Sponsor will be directly responsible Zor deter-
mination and documentation of the analytical purity
and compositiocn of the test article (see attached Test
Acrticle Charac-srizacion form) and the stability and
strength of the cosing solutions.
SPONSOR
3.1 Name: Chemical Manufacturers Association

3.2 Mdress: 2501 M. Street, N.W.
Washington, D.C.

TESTING PACILOTY

4.1 MName: Division of Genetic Toxicology
Microbliological Assoclates

AMdress: 5221 River Road
Bethesda, Maryland 20816

Study focation: Rockville Labcratory
Study Dicector: Paul B. Kizby, 2h.D.




5.0 TEST SYSTZIM

LS178Y TX*/~ mouse lymphoma cells are used because they
are sensitive indicators of mutagenic activity af a broad
range of chemical classes.

5.1 Source
The L5178Y TX*/~ mouse lymphoma cells Clone 3.7.2C
used in the mutagenesis assay were originally obtained
directly from Dr. Donald Clive, Burroughs Wellcome
Company, Research Triangle Park, Horth Carclina., The
cells were cryorreserved and stcﬂk cultures are pte-
pared from reconstituted cells.

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be conducted
without metabolic activation to determine optimal doce
lavels. Test material will then be tested for mutasgenic
activity without mestabolic activation over a concentraticn
range yielding no more than 30% and no less than 10% total

suspension growth; cloning data must be obtained for a
minimum of three dose levels within the above range of
growth inhibition, with at least one dose yielding lLass
than or equal to 30t total suspension growth. If thase
test conditions produce positive results as defined herein,
no further testing is to be done. If these ta2st conuitions
produce negative or squivocal results as dafined herein,
the Sponsor is to be contacted. Upon written instructions
from the Sponsor., the test material(s) yielding nagative
or ¢quivocal results will be tested with metabolic acti-
vaticn. Clonine data with activation must be obtainad

for a minimum of three dose Levels within the range of 30%
to 1¢% total suspension growth, with at least one dosse
yielding tctal suspension growth of less than ar egual

to 30%.

Total charge for assay without metabolic activation:
$2,650

Total charge for assay with uatabolic activatien:
$2,650

6.1 Dosages
Por the initial taxicity test, unless solubility
limits are sxceedud, 30lid xest articlies will be
tested ac 5,000, 1,000, 300, 1060, S0; 10, 5.0, 1.4,
0.5, 0.1 and 0.05 ug/ml, and liquid zest articles
will be tested at 10, 5.0, 1.2, 0.5, 4.1, 0.9%,
0.01, 0.00% &4 0.001 ul/ml. Tesz article
toxicity will ba determinad by comparing the oell
population growzh 2t each duss lavel with :that of

SPGT701006 1082 2 of 16

S - & A W W W o n on K s e




the solvent controls. Based on the data derived
from the toxicity test, the test article will be
prepared for the mutagenesis assay so that the

- highest concentration is 100% toxic and the lowest
concentration is nontoxic. The test article will
be solubilized and, depending on the breadth of the
dose range over which 0% to 1008 toxici:y is observed,
either 16 doses will be salected for treatment of
16 individual cultures or 8 doses will be selected
for treating 8 sets of duplicate cultures.

Route and Frequency of Mainistration

Cell cultures will be treated once by way of a vehicle
compatible with the system, both in the presence and
sbsenca of metabolic activation. This route of
administration has been demonstrated to be effective
in the detecticn of chemical mutagens in this system.

Exogenous Metabolic Activation
6.3.1 Liver Microsomal Inzymes - S~9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
Liver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Arocler 1242 and Aroclor 12%4. The
Aroclors will be diluted in corr oil
te a councentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with 500 mg/kg. Five
days post injection the rats will be
decapitaced and the livers excised.

6.3.1.2 FHomogenate Preparation
Preparation of the microsomal enzyme
fraction will be carried out using
sterile glassware and solutions
maintained in an ice bath. BExcisaed
livers will be placed in pre-weighaed
beakers containing a 0.25 M sucroze
solution. After determining the
waight of the Iivers in each beakear
they will be rinzed three times in
0.25 M sucrase and ther resuzpended in
3 ml of 0.25 M sucrose per gram of
liver.: The livers will be minced with
sterile scissors, homogenized, and
centrifusaed at 9000 2 g for 10
uinutes. The supernacant ($-9) will
be,gollcctcd«and storad at or below

- =709,
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6.3.1.3 S-9 Characterization
Each bat~h of S$-9 homogenate will Le
characterized for its ability to
metabciize the promutagens 7,12«
dimatnylbenzanthracene, and 2-amino-
anthracene to mvtagens as described by
de Sarres /de Sarres, et. 2l., Science
203:563-565, 1979). '

S$-9 Mix
The $~9 mix will be prapared immediately before
its use in each assay.

The follewing amounts of homogenate and
cofactors will be combined per ml of S$-2 mix
prepared.

Isccitric acid 11.25 mg
NADP §.9 mg
Po? - 0.75 ml
$-9 homoger.:ze 0.25 ml

The isocitric acid and NADP will be dissolved
{n cold FgP and this soiution will be

ddjusted to 3 pH of approximately 7.0. Prior
to adding the 5~% hcmogenate, the cofactor mix
will be sterilized by passage through a 0.45 um
£ilter.

6.4 Cornitrols

6.4.1 Negative Control
The solvent vehi~le for the test article will
be used as the asgarive control. Solvents
compatible wi ., this test system in order of
preference include. but are not iimited tao,
deionized distilled H,0, ethanol, acetone,
and DMSQ.

Positive Cortrois

Two concentrations of ethylmethanesulfonate
(EMS) will be used as a positive contrcl for
direct acting mutagens, and twe concentrations
of 7,12-dimethyltenz(a) anthracer. (DMBA) will
be used for promutagens.

7.0 METRODS

7.1 Determination of Toxicisy
In crder te detarmine the optimal dousz levsls at whizh
to assay tesd articies, a praliminecry texicity tast
with and/or witheut S-9 activation will be conducted.
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Cultures will be initiated by seeding Corning
polypropylene centrifuge tubes with 6 ml of a cgll
suspensgion from a common pool contaiaing ! x 10
cells/ml. The test article will be solubilized and
diluted in an appropriate solvent and added to each
appropriately labeled centrifuge tube in amounts at
which the final solvent concentration is nontoxic to
the cell suspension. Pour ml of S-9 activation mix-
ture or 4 al of medium will ke added to the tubes
depending on whether or not they receive activaticn.
Each tube will be gassed with S% CO5 in air and
Placed on a Bellco roiler drum apparatus at 25 rpm for
a 4-hour exposure period. Tu aveid inactivation of
light sensitive compounds, the test soluticns will be
prepared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the test article will be :emoved by
centrifuging the calls at 1000 x g for 10 minutes and
gecanting the supernatant. The celis will be washed
twice in 10 ml of P oP, resuspended in 20 ml of
F10P, gassed with S% CO, in air, and replaced

10 2
on the roller drum apparatus.

Cell population density will be determined 24 and 48
hours after the initial exposure to the test article
by removing 1L =l samples from each centrifuge tube.
making 1:10 dilutions in 0.1% trypsia, incubatiag at
37°C for 10 minutes o disperse the cells, and
counting the samples with an elasctronic cell counter.

Testing for Mutagenic activity

7.2.1 Call Preparation
Prior o use in the assay, L5178Y Tx*/~
cells which are actively growing ia cultvre
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:17-29, 157S§) to .
tedyce the frequency of spontaneously occurring
TX™/T cells. Three ml of THMG stoack
solution will be added to asloo ml cell sus-
pension containing 9.1 =2 16 cells/al. the
culture will be gassed with 5% CO, in air
and placed on an environmentil incubator shaker
&t 125 rpm and 379C. AZter 24 hours. the
TEMG will be remcved by pelletizing the cills
and decanting the supernatant. The =ells will
be rinsed in 20 ml of F;4P and ‘reinstated
in culture at 3 x 10 cqgls per al in 100
ml of F14? plus 1 ml of THG stock solution.
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The calls will be ready for us2 after 72 hours
tacubation. Presh cultures will be period-
ically started from the cryoprecervad stozk.

The cell population density of the prepared
cultures will be determined by adding a 1 ml
sampie of cells to 9.C ml of 0.1% trypsein,
incubating at 379C fcr 1C minutes, and

making three counts per samsis with an
electronic call counter. Based on the deter-
mination of the number of ccllg per ml, a cell
suspensicn containing 1.0 x 107 cells per

ml will be prepared, end 6 ml aliquots will be
diszensed into cantrifuge tubes,

Test Article Preparation

The test article will be acdded to each tube
labeled with the test article number, test con-
centration and MA or S-%, in amounts at which
the final solvent concentration is nontoxic to
the cell suspensicn. The compound will be
‘tested with or without S-9 acxzivation. Either
four ml of S-9 activation mixture or 4 ml of
P.P wiil be added to the tubes. This wil

yleld a final cell suspension of 9.6 x 10

celis per ml.

To establish the background ievel of ==/~
colonies, two contrnai tubes will receive
solvent only. Two concentrations of EMS and
7,12-DMBA will b2 used as pcsitive controls for
direct acting mutagens and promutagens,
reanactively. All ruhes will he gagsaed with 5%
CO, in air and placad on a roller drum
apparatus for 4 hours at 37°C. The prep-
acvation and additisn of the test article will
be carriad out under amber lighting and the
cells will be incubated in the dark during the
4-hour exposure period.

At the end of the aoxzosure pericd, the cells
will he wasiied twice in 10 ai of Py4P DY
centrifuging at 1000 2 5 for 10 minutes and
decanting the supernatant. The cells will e
resuspended in 20 al #,4P, gassed with

5% COy in ai-, and tepiaced on the roller
drum apparatus at 37°C.

Expression Time

After the initial axposure to the test article,
the cells will be incubated for two days with 2
cell population adjustment at 24 and 48 heurk.
The zdjustment will bz made by taking daily
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cell counts and then replacing a volume of
cells with fresh medium totaling 20 ml at 24
hours and 10 ml at 48 hours which wéll yield a
cell population density of 0.3 x 10

cells/ml.

Cloning

At the end of the expression period, the cells
will be placed in a tcs;:ictive medium which
will allow only the TK™/" cells to grow.

The restrictive medium used is cloning medium
{C.M.) with Trifluorothymidine (TFT) (2-4
ug/ml) . The C.M. will contain agar (approxi-
mately 0.35%) which maintains the cells in sus-
pension and allows them to form discrete
colonies of TK™/ cells. Those cultures
exhibiting approximately 5% to 90% growtha inhi-
bition will be cloned.

Two florence flasks per culture to be cloned
and two per control tube will be labeled to
indicate the test article concentration and
whether or not they received S$-9 activation.
For each pair of flasks one will be labeled TFT
and one will be labeled V.C. (viable count).
Bach flask will be prewarmed to 37°C,

filled with 100 ml of C.M. and placed on an
incubator shaker at 37°C until used.

8ix 100 mm petri plates per test article
cencentration will be labeled to indicate the
concentration, whether or not activation was
used. and the exveriment number. Three of the
six will be labeled TFT and three will be
labeled V.C.

Cell counts will be made for each tube to
determine the volume of _each cell population
which will yield 3 x 106 cells. This vol-

ume will be removed, the gcmaindet of the cells
discarded, and the 3 x 10° cells replaced

in the centrifuge tube., The cells will ke cen-
trifuged at 1000 x g for 10 minutes, and the
supernatant, except for 2 al, will be removed
by pipetting. The cells will be resuspended in
the remaining 2 ml of medium and placed in a
TFT fiask labeled with the corresponding con-
centration of the test article (see Figure 1l).

A 2 x10~4 2i1ution will be carried out by

adding 1.0 ml of the TFT flask suspansion to =z
test tube containing 4 ml of Py,P, adding 1.0
ml of this to 9 ml Fy4P, and aéging 1.0 ml of
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that dilution to the appropriate V.C. flask
containing 100 ml of C.M. After the dilution,
1 =l of stock solution of the restrictive ageat
will be added to the TIFT flask, and both this
flask and the V.C. flask will be placed on the
shaker at 125 rpm and 37°C,

After 15 minutes the flasks will be removed one

at & time, and 33 ml of the cell suspension

will be pipetted intc each of thrae appropri-~

ately labeled petri plates. To accelerate the
- gelling process, the plates will be placed in

cold storage (4°C) for 20 minutes. The

plates will be removed and incubated at

379C in a humidified 5% CO, atmosphere

for 10-12 days.

7.3 Accumulation of Data _
After the incubation period, both the TFT plates and
the V.C. plates will be scored for the total number of
colonies per plate. Three counts per plate will be
made on an automatic colony counter, and the median
count will be recorded. If the automatic counter can-
not be used, the plates will be counted by hand. The
mutation frequency will be determined by dividing the
average number of colonies in the tgtoc TFT plates by
the average number of colonias x 10® in the three
corresponding V.C. plates and multiplying the gquotient
by two. By comparing the mutation frequency of the
treated plates to that of the control plates, the
presence of a significant level of mutagenic activity
can be datected.

8.0 EVALUATION OF TEST RESULTS

The following criteria will be used as guidelines in
judging the significance of the activity of a test article
in this system. 1In evaluating the results, it is con-
sidered that in:reases in mutant frequencies, which occur
only at highly toxic concentrations, may be due to epi-
genetic events. Unfortunately, it is impossible to formu-
late criteria which would apply to all types of data which
may be generated and therefore the conclusion of the study
will be based on the scientist's evaluation.

8.1 Positive - if there i3 a positive dose response and
one or more of the three highest doses exiibit a
autant frequency which is two-fold greater than the
background level.




8.2 Byuivocz] - if there is no duse rosporse but any one

or more doses sxhibit a two “‘cid ‘ncrease in mutant
frequency over background.

Negative - if there is nn dose resporsa and none of

the test cultures exhibit mutant frequencies which are
two-fold greater than background.

9.0 CRITERIA FOR DETFRMINATION OF A VALID TES?T
9.1

The mutation fregquency of the positive controls

must be at least twice that of the appropriate
solvent control cultures.

9.2 The spontaneous mutation frequency of the solvent
cogttol cultures must be between 0.2 and 1.0 per
surviving cells.

9.3 The plating efficiency of the salvent controls must
be greater than 50%.

B

10.0 PFINAL REPORT

10.1 copies of the draft final report (with
coples of all raw data) will be sent to the Study
Monitor within one month of termination.

copies
of the final report will be sent after the draft
report has been reviewed by the Sponsor.

14

LT ‘:«\ﬂ ad Yy v

10.2 A report of the results of this study wiil be
prepared by the Testing Laboratory and will include

e ___2___ 2 _ & _ ¥ __ _
Qe LoLi0wWing iarormaLiuns

10.2.1 The

data from the toxicity test.

10.2.2 The Zata generai:ed by the mutagenesis assay
which includes:

10.2.2.1 The 3 total growth at each dose

level which reflects test article
toxicity.

The number of TR™/~ coionies

per TPT plate for the test article
and thea contzols,

10.2.%.3 Tae nunber of colonies per V.C.

plaze for the test article and the
controls.
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10.2.2.4 1ho lueatlcn frequency of each dose
- .-level of the test article and the
controls.,ﬂ

10.2.2.5 The 1nduccd nutation frequency of
each dose level of the test article
- and the positive controls.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon co-plotlon of the final report, all raw data and
reports will be maintained by the Regulatory Affairs
Unit of Microbioclogical Associates in accordance with
the Terms and Conditions.

Test Article
A Test Article sample will be held in storage in
accordan;o with the Terms and Cunditions.

GOOD LABORATORY PRACTICES

This study will be conducted in accordance with FDA Good
Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
available to the Sponsor for inspection on site. At least
10% of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency?
If sa. to which aaency or agencies?

Does the sponsor request that samples of the Test Articlie
dosing solutions be returned?

SCHEDULE OF EVENTS

13.1 Test Material Received Date: /J?OCf’quzb
AR § sis
13.2 Proposed Initiation Date: //4r~73

13.3 Scheduled Completion Date: q%%7<?3

7

13.4 Report Submission to Sponsor Date: Jb4475{3
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- X ieal nanutnctuz-rs Aslociation's test article Zinc

B Dillkyl Dithiophésphatc. CHl-lII (MA #Ti853) was tested in the
n511a! TR+/- Mouze Lymphoma Mutagenssis Assay in the presenca

and absence of Aroclor induced rat liver $-9. The nonactivated

~ cultures were cloned over a range of test article concentrations
" which produced from 4% tc 93% Total Growth. The S-9 activated

cultures were cloned over a range of test article concentrations

which produced from 223 to 103% Total Growth.

" ‘One nonactivated culture having less than 10% Total Growth
exhibited a mutant frequency which was more than twice the mean
mgtant frequency of the solvent controls. This result is not
considered significant due to the high toxicity observed. None of
the S=9 activatad cultures that were cloned exhibited mutant
fragquencies which were significantly greater than the mean mutant
frequency of thes solvent controls.

The results indicate that under the conditions of this test,
test article CMA-112 produced a negative response in the presence
and absence of exogenous metabolic activation.




Resuits

The Initial Toxicity Test {Table 1) performed on test article
CMA-112 (MA #Ti853) in the absence 2f S$-9 indicated a thresheld level
of complete toxicity at 0.1 ul/mi. Based on these data. the test
article wag tested in a mutagenesis assay in the absence of $-9
over a range of concentrations from 0.1 ul/ml tc 0.6013 ui/ml.

After a two day expressionn period, eight cultures were cloned
based on their degree of toxicity. The cultures that were clcned
were treated with €.01¢, 0.0G75, 0.0056, 0.0042, 0.0032, ©.0024,
0.0018 or 0.0013 ul/ml test articie. These concentrations produced
a range in Suspension Growth of i8% to 98%. The Cloning Data are
presented in Tables 2 and 3 and the Total Compound Toxicity Data
are presented in Tables 4 and 5. The Cloning Data and Total
Compound Toxicity Data are also preserted graphically in Figure 1.

One culture that was clconed exhibited a mutant freguency which

was 2.7 times the mean mutant frequency of the solvent controls.
The Tctal Growth of this culture was 4%. None of the remaininag

cultures exhibited mutant frecuencies which were significantly
greater than the mean mutant frequency of :he sclvent controls.
~"he Total Growth of these cultures ranged frem 24% tc 23%.

An Initial Toxicity Test (Tasble 6) was conducted in the presence
of S~9 on test article CMA-112 {MA #T1853). The results indicated
A threshold level of complete toxicity at 9.65 L1/ml. Based on
these 3ata, the test srticle was tested in a mutagenesis assay in
the presence of S~-9 over a range of concertrations from 0.05 ul/ml
to 0.02067 ul/ml.

After a two day expression period, tan cultures were cloned
based on their degree of toxicity. The unltures that were cloned
were treated with 0.016, 0.0089, 0.0067, 0.0050, 0.0038, 0.0028, 0.0021,
0.0016, n.6012 or 0.G0059 ul/ml. These concentrations produced a
range in Suspension Growth of 43% to 108%. The Cloning Data are
presented in Tables 7 and 8 and the Total Compound Toxicity Tata




' in Tables 9 and mv The . Cloning Data and Total
Ca-po\md "roxicity Data are aho p:uented graphically in Pigure 2.

- uonc*’efrtm culturu that weu cloned exhilited utant fre-

o quncin which ware aiqni!i-antly greater than the mean mutant

!:tquoncy of the ‘solvent control:. The Total Growth of the cultures
nnch trom 22! to 103s.
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701 L5178Y TK+/- MOUSE LYMPHOMA MUTACENESIS ASSAY
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Conclusion

Chemical Manufacturers Association’'s test article Zinc
Dialkyl Dithiophosphate, CMA-112 (MA #T1853) was testsd in the
15178Y TK+/- Mouse Lymphoma Mutagenesis Assay in the presence
ard abaencz of Arcclcr induced rat liver S~3. One nonactivated
culture having less thar: 10% Total Growth exhibited a mutant
frequency which was more than twice the mean mutant frequency
of the solvent controls. This result is not considered significant
due to the high toxicity cbserved. MNone of the S-9 activated
cultures that were cloned exhibited mutant frequencies which
were significantly greater than the mean mutant frequency of the
sclvent controls. The results indicate that under the conditions
of this test, test article CMA-112 produced a negative respcnse
in the presence and absence of exogenous netabolic activation.
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LS178Y TK*/~ MOUSE LYMPHOMA MUTAGENESIS ASSAY

N
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1.0 PURPOSE
The purpose of this study is co evaluate the muta$7gic

pocential of the test article using the L5178Y TK
Mouse Lymphoma Mutagenesis Assay.

TEST ARTICLE

2.1 Identification: CMa-112

2.2 Analysis:
The Sponsor will be directly responsible for deter-
mination and documentation of the analytical purity
and composition of the test article (ses attached Test
Articie Characterization form) and the stability and
strength of the dosing solutions.

SPONSOR

3.1 Name: Chemical Manufacturers Assocciacion

3.2 MAddress: 2501 M. street, N.W.
Washington, D.C.

3.3 Authorized Represencative: Carcl Stack

TESTING FACILITY

4.1 Name: Division of Genetic Toxicology
Microbiological Associates

4.2 Address: 5221 Rivar Road
Bethesda, Maryland 20818

4.3 Study .-.cation: Rockville lLaboratory

4.4 Study Director: Paul E. Rirby, Ph.D.

X-28
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8.0 _TEST SYSTEM

 LS178Y TR*/~ gouse lymphoma cells are used because they
are sensitive indicators of mutagenic activity of a broad
cange cZ chemical classes.

5.1 Source
The L5178Y TK*/~ mouse lymphoma cells Clone 3.7.2C
used in the mutagenesis assay were originally obtained
directly from Dr. Donald Clive, Burroughs Wellcome
Company, Research Triangle Park, North Carolina. The
cells were cryopreserved and stock cultures are pre-
pared from reconstituted cells.

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be conducted
without metabolic activation to determine optimal dose
levels. Test material will then be taested for mutzgenic
asctivity without metabolic activation over a concentration
range yielding no more than 90% and no less than 10% total
suspension growth; cloning data must be obtained for a
minimum of three dose levels within the above range of
growth inhibition, with at least one dose yielding less
than or equal to 30% total suspension growth. If these
test conditions produce positive results as defined hersisn,
no further testing is to be done. 1If these test conditions
produce negative or equivocal results as defined herein,
the Sponsor is to be contacted. Upon written instructions
from the Sponsor, the test material(s) yielding negative
er aguivacal resulte will he tested with metabolic acti-
vation. Cloning data with activation must be obtained

for a minimum of three dose levels within the range of 90%
to 10% total suspension growth, with at least one dose
yic%ding total suspension growth of less than or equal

to 308%.

Total charge for assay without metabolic activation:
$2,650 ‘

Total charge for assay with metabolic activation:
$2,650

6.1 Dosages :
Por the initial toxicity test, unless solubility
limits are exceeded, solid test articles will be
tested at 5,000, 1,000, So0, 100, So, 10, S.0, 1.0,
0.5, 0.1 and 0.05 ug/ml, and liquid test acticles
will be tested at 10, S.0, 1.0, 0.5, 0.1, 0.0S,
0.01, 0.005 and 0.001 ul/ml. Test article
toxicity will be determined by comparing the cell
population growth at each dose 1eval with that of

. x~19
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the solvent controls. Based on the data derived

from the toxicity test, the tes: article will be
prepared for the mutagenesis assay so that the
highest concentration is 100% toxic and the lowest
concentration is nontoxic. The test article wil?

be solubi.ized and, depending on the breadth of tha
dose range over which 0% to 100% toxicity is observed,
either 16 doses will be selected for treatment of

16 individual cultures or 8 doses will be selected

for treating 8 sets of Quplicate cultures.

Route and Frequency of Administration

Cell cultures will be treated cnce by way of a vehicle
compatible with the system, both in the presence and
absence of metabolic activacion. This route of
administration has been damonstrated to be effechive
in the detection of chemical mutagens ia this system.

Exogenous Metabolic Activation
6.3.1 Liver Microsomal Enzymes - S-9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
Liver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Aroclors will be diluted in corn oil
to a concentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with 500 mg/kg. Five
days post injection the rats will be
decapitated snd the livers evcized.
Homogenate Preparation
Preparation of the microsc al enzyme
fraction will be carried out using
sterile glassware and soliutions
maintained in an ice bath. Excised
livers will be placed in pre-weighed
beakers containing a 0.25 M sucrose
sclution. After determining the
weight of the livers in each beaker
they will be rinsed three times in
0.25 M sucrose and then resuspended in
3 ml of 0.25 M sucrose per gram of
liver. The livers will be minced with
sterile scissors, homogenized, and
centrifuged ac 9000 x g for 10
minutes. The supernatant (S-9) will
be collected ard stored at or below
~70%.

- X=-20
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"643.1.3 8=9 Characterization
T Each batch of $-9 homogenate will be

characterized for its ability to

. metabolize the promutagens 7,12-
‘dimethylbenzanthracene, and 2-amino-
anthcacene to mutagens as described by
~de Serres (de Serres, et. al., Science
203:563-565, 1979).

S-9 Mix
The S~9 mix will be prepared immediately before
{ts use in each assay.

The following amounts of homogenate and
cofactors will be combined per ml of S-9 mix
prepared. .

Isocitric acid 11.25 mg
NADP 6.0 mg
FoP 0.75 ml
S=9 homogenate 0.25 ml

The isocitric acid and NADP will be dissolved

{n cold FaP and this solution will be

adjusted go a pH of approximately 7.0. Prior

to adding the S-9 homogenates, the cofactor mix

:iil be sterilized by passage through a 0.45 um
ter.

6.4 Controls

6.4.1 Negative Control
The solvenc vehicle for the test article will
be used as the negative control. Solvents
compatible with this test system in order of
preference include, but ave not limited to,
deionized distilled Ej0, ethanol, acetone,
and DMSO.

pzsitive Controls

Two concentrations of ethLylmethanesulfonate
(EMS) will be used as a positive control for
direct acting mutagens, and two concentrations
of 7,12-dimethylbenz(a)anthracene (DMBA) will
be used for promutagens.

7.0 meTHODS

7.1 Determination of Toxicity
In order to determine the optimal dose levels at which
to assay test articles, a preliaminary toxicity test
with and/or without S-9 activation will be conducted.

§FGT701006 1082 4 of 16 x-21
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Cultures will be initiated by seeding Corning
polyprepylene centrifuge tubes with 6 ml of a cgll
suspension from a common pool ccntaining 1 x 10
cells/ml. The test article will be solubilized and
diluted in an appropriate solvent and added tc eacn
appropriately labeled centzifuge tube in amounts at
which the final solvent concentration is nontoxic to
the cell suspension. Pour ml of S$-9 activation mix-
ture or 4 ml of medium will be added to the tubes
depending on whether or not they receive activation.
Each tube will be gassed with 5% CO, in air and
placed on a Bellco roller drum apparatus at 25 rpm for
a 4-hour exposure period. To avoid inactivation of
light sensitive compounds, the test solutions will be
prepared under amber lights and kept in darkness dur-
ing the entire exposure period.

After 4 hours the test article will be removed by
centrifuging the cells at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be washed
twice in 10 ml of F,4P, resuspended in 20 ml of

F,qP, gassed with 5% CO, in air, and replaced

10 2
on the roller drum apparatus.

Cell population density will be determined 24 and 48
hours after the initial exposure to the test article
by removing 1 ml samples from each centrifuge tube,
making 1:10 dilutions in 0.1% trypsin, incubating at
379C for 10 minutes to disperse the cells, and
counting the samples with an electronic cell counter.

Testing for Mutagenic Activicy

7.2.1 Call Preparation
Prior to use in the assay, L5178Y TK*/~
cells which are actively growing in culture
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:17-29, 1975) to .
redyce the frequency of spontaneously occurring
TK™/~ cells. Three ml of THMG stock
solution will be added to a_100 ml cell sus-
pension containing 0.1 x 105 cells/ml. The
culturs will be gassed with 5% CO, in air
and placed on an environmental incubator shaker
at 125 rpm and 37°C. After 24 hours, the
THMG will be removed by pelletizing the cells
and decanting the supernatant. The cells will
be rinsad in 2¢ ml os F;gP and reinstated
in culture at 3 x 10 cnils per ml in 100

ml of FyqP plus 1 ml of THG stock solution.

SPGT701006 1082 S of 16
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eady for use after 72 hours
‘eultures will be period-
m the cryopreserved stock.

:,,j,fihofé§11'§opd1;t£¢§ density of the prepared
. cultures will be determined by adding a 1 ml
- sample of cells to 9.0 ml of 0.1% trypsin,

incubating at 37°C for 10 minutes, and

- ‘making three counts per sample with an
‘slectronic cell counter. Based on the deter-~

mination of the number ot'ccllg per ml, a cell
suspension containing 1.0 x 10° cells per
ml will be prepared, and 6 ml aliquots will be

- dispensed into centrifuge tubes.

Test Article Preparation .

The test article will be added to each tube
labeled with the test article number, test con-
centration and NA or S-9, in amounts at which
the final solvent ccncentration is nontoxic to
the cell suspension. 7The compound will be
tested with or without S-9 activation. Either
four ml of §-9 activation mixture or 4 ml of
PoP will be added to the tubes. This wllé
ygeld a final cell suspension of 0.6 x 10

cells per ml.

To establish the background level of ™=/~
colonies, two control tubes will recelive
solvent only. Two concentrations of EMS and
7,12-DMBA will be used as positive controls for

DR i ool - - Yy 3
ailssct acting mutsgans and promutagens,

respectively. All tubes will be gassed with S%
CO, in air and placed on a roller drum
apparatus for 4 hours at 37°C. The prep-
aration and addition of the test article will
be carried out under amber lighting and the
cells will be incubated in the dark during the
4-hour exposure period.

. At the end of the exposure period, the cells
"~ will be washed twice in 10 ml of Pi4P by

centrifuging at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be
resuspended in 20 ml PoP, gassed with

$3 CO3 in alr, and-replaced on the roller

drum Spparatus at 37°C. : ,
Expression Time ‘ ,

After the initial exposure to the tast article,

- uhe cells will be incubated for two days with a
- eell population adjustment at 24 and 48 hours.

“adjustment will be made by taking daily
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cell counts and then replacing a volume of
cells with fresh medium totaling 20 ml at 24
hours and 10 ml at 48 hours which véll yield a
cell population density of 0.3 x 10

cells/ml.

CQloning

At the end of the expression period, the cells
will be placed in a rcs}riccivc medium which
will allow only the TK™/~ cells to grow.

The restrictive medium used is cloning medium
(C.M.) with Trifluorothymidine (TFT) (2-4
ug/ml) . The C.M. will contain agar (approxi-
mately 0.35%) which maintains the cells in sug-
pension and allows them to form discrete
colonies of TK™"~ cells. Those cultures
exhibiting approximately 5% to 90% growth inhi-
bition will be cloned.

Two floren-» flasks per culture to be cloned
and two per control tube will be labeled to
indicate the test article concentration and
whether or not they received S-9 activation.
Por each pair of flasks one will be lsbeled TPT
and one will be labeled V.C. (viable count).
Bach flask will be prewarmed to 379%,

filled with 100 ml of C.M. and placed an an
incubator shaker at 37°C until used.

Six 100 mm petri plates per test article
concentration will be labeled to indicate the

used, and the experiment number. Three of the
six will be labeled TFT and three will be
labeled V.C.

Cell counts will be made for each tube to
determine the volume of _each cell population -
which will yield 3 x 105 cells. This vol-

ume will be removed, the gemainder of the cells
discarded, and the 3 x 10° cells reaplaced

in the centrifuge tube. The cells will be cen-
trifuged at 1000 x g for 10 minutei, and the
supernatant, except for 2 ml, will be ramoved
by pipetting. The cells will Le resuspended in
the remaining 2 ml of medium and placed in a
TET flask labeled with the corvesponding con-
centration of the taest article (gee Pigure 1l).

A 2 x 104 dilution will be carried out by

adding 1.0 ml of the TPT flask suspension £o a
test tube containing 4 =l of P,,P, adding 1.0
ml of this to 9 ml Fi4P, and aéginq 1.0 ml af
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that dilution to the appropriate V.C. flask
containing 100 ml of C.M. After the dilution,
1 ml of stock solution of the restrictive agent
will be added to the TFT flask, and both this
flask and the V.C. flask will be placed on the
shaker at 125 rpm and 37°%.

After 15 minutes the flasks will be removed one
at a time, and 23 ml of the cell suspeansion
will be pipetted intc each of three appropri-
ately labeled petri plates. To accelerate the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. The -
plates will be removed and incubated at

37°C in a humidified 5% CO, atmosphere

for 10-12 days.

Accumulation of Data

After the incubation period, both the TFT plates and
the V.C. plates will be scored for the total number of
colonies per plate. Three counts per plate will be
made on an autoratic colony counter, and the median
count will be recorded. If the automatic counter can-
not be vsed, the plates will be counted by hand. The
mutation frequericy will be determined by dividing the
average number of colunies in the t?rcc TFT plates by
the average number of colonies x 10™ in the three
corresponding V.C. plates and multiplying the quotient
by two. By comparing the mutation frequency of the
treated plates to that of the control plates, the
presence of a significant level of mutagenic activity
can be detected.

8.0 EVALUATION OF TEST RZSULTS

The following crite: _a will be used as guidelines in
judging the significance of the activity of a test article
in this system. In evaluating the results, it is con~-
siderad that increases in mutant frequencies, which occur
only at highly toxic concentrations, may be due to epi-
genetic eveats. Un’ortunately, it is impossible to formu-
late criteria which would apply to all types of data which
may be generated and therefore the conclusion of the study
will be based or. the scientist's evaluation.

8.1 Positive -~ if there is a positive dose response and
one or v3re cf the three highest doses exhibit a
mutant fre.uency which is two-fold greater than the
background level.

SPGT701006 1082 9 of 18
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“7,nbglt£vo - i there is no‘doso response and none of
© the test cultures exhibit mutant frequencies which are
a3 tuu-!bld grcatct than baehgraund.

'cltxmn m nmnmuron or A VALID TEST

'9.1 tho autation !rnqucncy of the positive controls
must be at least twice that of the appropriate
solvent control cultures.

. 9.2 The sponeannéus mutation frequency of the solvent
: coatrol cultures must be between 0.2 and 1.0 per
surviving cells.

9.3 The platinqrctticicncy of the solvent controls must
be greater than 508%. ,

PINAL REPORT

10.1 copies of the draft final report (with
coples of 211 raw data) will be sent to the S tudy
Monitor within one month of termination. copies
of the final report will be sent after the draft
ceport has been reviewed by the Sponsor.

A report of the rosults of this study will be
prepared by the Testing Laboratory and will include
- the following information: -

10.2.1 The data from the toxicity teit.

10.2.2 The data generated by the amutagenesis assay
which includes:

10.2.2.1 The & total growth at each dose
level which reflects test article
toxieity.

 10.2.2.2 The number of TK™/~ colonies
, per TFT plate for the test article
,lnd the controls.

10.2.2.3 The number of colonies per V.C.
plate for the test article and the
~x,centrola.,, , ,
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10.2.2.4 The mutation frequency of each dose
level of the test article anc the
controls.

10.2.2.5 The induced mutation frequency of
each dose level of the test article
and the positive controls.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final renorsz, all raw data and
reports will be maintained by the Regulatory Affairs
Unit of Microblological Associates in accordance with
the Terms and Conditions.

Test Article

A Test Article sample will be held in storage in
accordance with the Terms and Conditions.

GOOD LABORATORY PRACTICES

This study will be conducted in accordance with FDA Good
Laboratory Practice Requlations. If requested, copies of
relevant Standard Operating Procedures will be made
available to the Spoasor for inspection on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit perscnnel.

Will this study he suhmitsad ¢ 2

-amae
S -BwE W W LWy

If so, to which agency or agencies?

Does the sponsor request that samples of the Test Article
dosing solutions be returned?

SCHEDULE OF EVENTS

13.1 Test Material Received Date: ,//L7v//2

13.2 Proposed Initfation Date: Dreatrer 30, 1992

13.3 Scheduled Completicn Date: -;M—\/ s, 1783

13.4 Report Submission to Sponsor Date: Fedriceatas w /743
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APPENDIX Y
[ ]
Abbreviations Used in the LS178Y Mouse Lymphoma Mutagenesis Assay

C.M. Cloning Medium
DMBA 7,12-Dimethylbenz(a) anthracene
EMS Ethyl !~‘hanesulfonate

Fop Fischer's Media for Leukemic Calls of Mice
with 0.1% Pluronic

PP PoP with 10% heat inactivated horse serum
NADP Nicotinimide 2denine Dinuclzotide Phosphate
s-9 1254, 1242 Aroclor-induced rat liver S-3
TPFT Trifluorothymidine

Thynidine, Bypoxanthine, Methotrexate and
Glycine

Vviable Count

SPGT701006 1082 13 of 1§
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Summary

Two mutagenesis assays in the presence of $-9 were conducted
on test article Calcium Diaikyl Dithiophosphate (MA #T2253). 1In
the first assay, the cultures that were cloned were treated with
a range of test article concentrations which produced from 43% to
119% Total Growth. None of the cultures that were cloned exhibited
mutant frequencies which were significantly greater than the mean
mitant frequency of the solvent controls. A repeat study was

conducted to generate cultures having between 10% and 40% Total

Growth. 1In the repeat study, conducted over a narrower dose range
and with triplicate cultures per dose, the cultures that were
cloned exhibited 178 to 74% Total Growth. None of the cultures
that were cloned exhibited mutant freguencies which were signifi-
cantly greater than the mean mutant frequency of the solvent
contrels.

The results indicate that, under the condicions of these

tests, test article Calcium Dialkyl Dithiophosphate produced a
negative response in the presence of exogenous metabolic activation.




: - . n;tial Toxicityrr -tV(Tabln 1) conducted on test article
e Cul ium Dialkyl Dithiophosphate (MA #T2253) in the presence of
75—9. indicated complete tozicity at 0.1 ul/ml. Based on these

".dlta, the tolt -article was tested in a mutagenesis assay over a

range of concentrationl from 0.2 ul/ml to 0.0013 ul/mi.

Aftgrraftwo day—oxpreslion period, ten cultures were cloned
based on their degree of;toxicity. Th:e cultures that were cloned
~ were treated with 0.018, 0.013, 0.010, 6.0075, 0.0056, 0.0042,
0.0032, 0.0024, 0.0018 or 0.0013 ul/ml. These concentrations pro-
duced a range in Suspension Growth of 36% to 968. The Cloning
Data and Total Compound Toxicity Data for the test article are
presented in Tables 2 and 3. These data are also presented
graphically in Figure 1. The Cloning Data and Total Compound
Toxicity Data for the positive control are presentesd in Table 4.

None of the cultures that were cloned exhibited mutant fre-
quencies which were significantly greater than the mean mutant
frequency of the solvent controls. The Total Growth of the cultures
ranged from 43% to 119%. ot

A repeat assay was conducted in an attempt to generate cultures
having hetwaen 108 and 40%t Total Growth. The cultures were treated

in triplicate in the presence of 5-9 with a range of concentrations
from 0.025 ul/ml to 0.012 ul/ml. After a two day expression period,
twventy-one cultures were cloned based on their degree of toxicity.
The cultures that were cloned were treated with 0.025, 0.024, 0.023,
0.022, 0.021, 0.020 or 0.019 ul/ml. These concentrations produced
a range in Suspension Growth of 19% to 79%. The Cloning Data and
Total Compound Toxicity Data for the test article are presented

in Tables 5 and 6. These data are also presented graphically in
Figure 2. The Cloning Data and Totai Compound Toxicity Data for
the positive control are presented in Table 7.

*The culture treated with 10 ul/ml appeared to have cell
growth. Upon microscopic examination of the culture,
there were few viable cells present and a large quantity
of eonpound ptecipttatc and ccll dcbri:. ‘ ,
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\ Pone of the cultur.s that were cloned exhibited mutart
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frequencies which were signilicantly greater than the mean mutant
frequency of the solvent controls.

The Total Growth of these
cultures ranged from 17% to 74%.
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Conclusion

Two mutagenesis assays were conducted on test article Calcium
Dialkyl Dithiophosphate (MA #T2253); None of the cultures that
were cloned in the first assay exhibited mutant frequencies which
were more than twice the mean mutant Zrequency of the solvent
controls. A repeat assay was conducted in an attempt to produce
cultures having between 10% and 40% Total Growth. Cultures were
treated in triplicate and none of the cultures that were cloned
exhibited mtant frequencies which were significantly greater than
the mean mutant frequency of the solvent controls. '

The results indicate that, under the conditions of these
tests, test article Calcium Dialkyl Dithiophosphate produced a
negative response in the presence of exogenous metabolic activation.
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L5178Y TK / HOUSB LYMPHOMA MUTAGENESIS ASSAY
(with §-9 activation)

PURPOSE

The purpose of this study is to evaluate the mutaggyic
potential of the test articles using the L5178Y TK
Mouse Lymphoma nutagenesis Assay.

TEST ARTICLE

2.1 1Identification: Zirc Dialkyl Dithiorhesphate (CMA 102B)
and Calcium Dialkyl Ditkiophosphate
2.2 Analysis:
The Spoiisor will be directly rezponsible for deter-
mination and documentation of the analytical purity
and composition of the test articles (see attached
Test Article Characterization form) and the stabil-
ity and strength of the dosing solutions.

SPONSOR

3.1 Name: Chemical Manufacturers Asscciation

3.2 Address: 2501 M Sftreet, .1V,
lashington, D.C. 20037

TESTING FACILITY

4.1 Name: Division of Genatic Toxicology '
Microbiological Associates

4.2 Address: 5221 River Road
Bethesda, Maryland 20816

4.3 Study location: Rockville Labozatory
4.4 Study Director: Paul E. Kirby, Ph.D.

MICROBICLOGICAL
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TEST SYSTEM

L5178Y ®*/" mouse lymphoma cells are used because they
are sensitive indicators of mutagenic activity of a broad
range of chemical classes.

$S.1 Source +/-
‘The L5178Y TK mouse lymphoma cells Clone 3.7.2C
used in the mutagenesis assay were originally obtained
directly from Dr. Donald Clive, Burioughs Wellcome
Company, Research Triangle Park, North Carolina. The
cells were cryopreserved and stock cultures are pre-
pared from reconstituted cells.

EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be conducted with
metabolic activation to determine optimal dose levels.

Test material will then be tested for mutagenic activity
with metabolic activation over a concentration range
yielding no more than 90% and no less than 10% total sus-
pension growth; cloning data must be obtained for a minimum
of three dose levels within the above range of growth
inhibition, with at least one dose yielding less than or
equal to 30% total suspension growth.

Total charge for assay with metabolic activation:
$2,950 per test article

6.1 Dosages
Por the initial toxicity test, unless solubility
limits are exceeded, or additional information cn-
cerning the test article indicates siternative doses
would be better, solid test articles will r tested at
5,000, 1,000, 500, 100, 50, 10, 5.0, 1.0, G.5, 7.1 and
0.05 ug/ml, and liquid test articles will be tested at
10, 5.0, 1.0, 0.5, 0.1, 0.05, 0.01, 0.005 and 0.001
ul/ml. Test article toxicity will be determined by
comparing the cell population growth at eacn dose
level with that of the solvent controls. Based on tha
data derived from the toxicity test, the taest article
will be prepared for the mutagenesis assay so that the
highest concentration is 100% toxic and the lowest
concentration is nontoxic. The test article will be
solubilized and, depending on the breadth of the dose
range over which 0% to 100% toxicity is observed,
either 16 doses will be selected for treatmernt of 16
individual cultures or 8 deses will be selected fer
treating 8 sets of duplicate cultures.

4. MICROBIOLOGICAL
7. A8SOCIATES
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Route 3nd Frequeacy of Administration

Cel: culiures will be treated once by vay of a vehicle
- compstitia #ith the system, in the presence of meta-

‘bolie 2=civation.  This route of administration has

eer A:zi.astrated to be effective in the detection of

25+ lesl mutagens in this system.

Ixcgencus Metabolic Aciivation
6.3.1 Liver Microsomal Enzymes ~ S-9 Homogenate

- 6.3.1.1 Specivs, Strain, Sex and Inducer
) Liver homogenate will be prepared from

male Sprague-Dawley rats that -have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Aroclors will be uiluted in corn oil
to a concentration of 200 mg/ml. Each
animal will be inoculated intre-
peritonezlly with 500 mg/kg. Five
days post injection the rats will be
decapitated and the livers excised.

Homogenate Preparation

Preparation of the microsomal enzyme
fraction will be carried out using
sterile glassware and sclutions
maintained in an ice bath. Excised
livers will be placed in pre-weighed
beakers containing a 0.25 M sucrose
solution. After determining the
wveight of the livers in each beaker
they will be rinsed three times in
0.25 M sucrosc and then reguspended in
3 ml of 0.25 M sucrose per gram of
liver. The livers will be minced with
sterile scissors, homogenized, and
centrifuged at 90C0 x g for 10 .
minutes. The supernatant (S-9) will
be 8ollected and stored at or below
-70 C.

6.3.1.3 S-9 Characterjization
Each batch of S-9 homogenate will be
characterized for its ability to
metabolize the promutagens 7,12~
dimethylbenzanthracene, and 2-amino-
anthracene to mutagens as described by
de SBerres (de Serres, et. al., Science
203:563-565, 1979).

5 MICRGBIOLOGICAL
© ASSOCIATES
L
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€-9 Mix _
The 5-9 mix will be prepared immediately before
its use in each assay.

The following amounts of nomogenate ard
cofactors will be combined per ml of 5-9 mix
prepared.

Isocitric aciad 11.25 mng
NADP €.0 mg
Fa? 0.75 ml
$-9 homogenate 0.25 ml

The isocitric acid and NADP will be dissolved
in cold F,P ard this solution will be adjusted
tc a gH og approximately 7.0. Prior to adding
the S-9 horieogenate, the ceofactor mix will be
sterilized by passage through a 0.45 ur filter.

€.4 Controls

6.4.1 Negative Cortrol
The solvent vehicle for the test article will
be used as the negative control. Seclvents
cormpatible with this test system in order of
preference include, but are not limited to,
deionized distilled Hzo, ethanol, acetone,
and DMSO.

Positive Controls

Two concentrations of ethylmei:nunesulfonate
(EMS) will be used as a positive control for
ambina mubamans mem.d brre meammamb oot ioens
ﬂwl-.ll” -‘ubag‘llﬂl SEiNd e WS Wil SH LG =i WVIID
of 7,12-dimethylbenz({a)anthracene (DMBA) will
be used for promutagens.

Aivanme
warwve

7.0 METHODS

7.1 Determination of Toxicity
In order to d=termine the optimal dose levels at which
to assay test articles, a preliminary tozicity test
with S~9 activation will be conducted. Cultures will
be initjiated by seeding Corning polypropylene centri-
fuge tubes with 6 ml of a cel% suspension from a
common pool containing 1 x 10° ceils/ml. The test
article will be solubilized and diluted in an appro-
priate solvent and added to each appropriately labeled
centrifuge tube in anounts at which the f£inal solvent
concentration is nontoxic to the cell suspension.
Four ml of £~9 activation mixture will be added to the
tubes. Each tubse will be gassed with 5% co, in air
and placed on a roller drum apparatus at 25°rpm for a

&, MICROBIOLOGICAL

SPGT701012 112383 4 of 15 . ASSOCIATES




. 4=houtr exposure period. To avoid inactivation of

.. .1ight sensitive compounds, the test solutions will be

_prepared under amber lights and kept in darkness
~during the entire exposure period.

After 4 hours the test article will be removed by
centrifuging the cells at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be washed
twice in 10 m) of F, P, resuspended in 20 ml of ¥, P,
gag sed vithkﬁﬁktoz'*g air, and replaced on the roi er
drum apparatus.

Cell population density will be determined 24 and 48
‘hours after the initial exposure to the test article
by removing 1 ml samples from each centrifuge tube,
-aglng 1:3i6 dilutions in 0.18% trypsin, incubating at
37YC for 10 minutes to disperse the cells, and
counting the samples with an electronic cell counter.

Testiing :ét Mutagenic Activity

7.2.1 Cell Preparation .
Prior to use in the assay, L5178Y TK*/~
cells which are actively growing in culture
will be cleansed as described by Clive (Clive,
et al., Mutaticn Research 31:17-29, 1975) to
rog’gc the frequency of spontaneously occurring
TK celis. Three ml of THMG stock solution
wiil be added to_a 100 ml cell suspension con-
taining 0.1 x 10 cells/ml. The culture will
be gaszed with 5% CO, in air and placed on an
cngironnental incuba@or shaker at 125 rpm and
37 C. After %4 hours, the THAG will bs removed
by pelletizing the cells and decanting the
supernatant. The cells will be rinsed in 22 nl
and reinstated in culture at 3 x 10

of F,,P
celld per al in 100 m1 of F,,P plus 1 ml of THG
stock solution.

The cells will be ready for use after 72 nours
incubation. PFresh cultures will be period-
ically started from the cryopreserved stock.

The cell population density of the prepared
cultures will be determined by adding a 1 nl
sanple of cells §° 9.0 ml of 0.18% trypsin,
incubating at 37°C for i0 minutes, and making
three counts per sample with an electronic cell
counter. Based on the determination of the
number of cells per ml, a cell asuspension
containing 1.0 x 10" cells per =1 will be
prepared, and 6 ml aliquots will be dispensed
‘into centrifuge tubes.

, . H!OR%?AIOLgGICAL
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Test Article Preparztion

The test article will Le added to each tube
labeled witl e test article number, test con-
centration and 5-9, ir amounts at which the
final solvent concentration is nontoxic to the
cell suspension. The compound will be tested
with S-9 activation. Four ml of S~9 activation
mixture will be added to the tubes. ‘Thisswill
yield a final cell suspension of 0.6 x 10

cells per ml.

To establish the background level of </~
colonies, two csntrol tubes will receive
solvent only. Two concentrations of 7,12-DMBA
will be used as a positive control. All tubes
will be gassed with 5% CO, in air and placed c¢cn
a roller drum apparatus for 4 hours at 37%c.
The preparation and addition of the test
article will be carried out under amber light-
ing and the cells will be incubated in the dark
during tha 4-hour exposure period.

At the end of the exposure period, the celis
will ve washed twice in 10 ml of F oP by
~entrifuging at 1000 x g for 10 mi%utes and
decanting the supernatant. The cells will be
resuspended in 20 ml F 0¥ gassed with 5% CO,
in air, and replaced o% the roller drum
apparatus at 37°%¢.

Expression Time

After the initial exposure to the test article,
the 2ells will e incubared for twe daye with a
cell population ad3ustment at 24 and 48 hours.
The adjustment will be made by taking daily
cell counts and then replacing a volume of
cells with fresh medium totaling 20 ml at 24
hours and 10 ml at 48 hours which will yield a

cell population density of 0.3 x 106 cells/ml.

Cloning

At the end of thes expression period, thz celils
will be placed in a re§;51ctive medium which
will allow only the 7K cells to grow.

The rastrictive medium used is cloning medium
(C.™,) with Trifluorothymidine (TFT) (2-4
ug/ml). The C.M. will contain agar (approxi-
mately 0.34%) which maintains the cells in
suspension and_’;lows them to form discrete
colonies of TK cells. Those cultures
exhibiting approximately 5% to 90% growth
inhibjition will be cloned.

4%, MICROBIOLOGICAL
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Two florence flasks per culture to be cloned
and- two -per control tube will be labeled to
indicate the test article concentzation and
that they received 5-9 activation. Por each
pair of flasks one will be labeled TFT and one
will be labeled V.C. (viable gount) . Each
flask will be prewarmed to 37°C, filled with
100 ml of c.g. and placed on an incubator
"sha*er at 37°C until used.

-Six 100 mm petri plates per test article
concentration will be labeled to indicate the
concentration, whether or not activation was
used, and the experiment number. Three of the
six will be labeled TFT and three will be
labeled V.C.

Cell counts will be made for each tube to
Jetermine the volume of _each cell population
which will yield 3 x 10 cells. This volume
will be removed, the remaénder of the cells
discarded, and the 3 x 10" cells replaced

in the centrifuge tube. The cells will be cen-
trifuged at 1000 x g for 10 minutes, and the
supernatant, except for 2 ml, will be removed
by pipetting. The cells will be resuspended in
the remaining 2 ml of medium and placed in a
TFT flask labeled with the corresponding con-
centration of the test article (see Figure 1).

A 2 x 1079 dilution will be carried out by
adding 1.0 ml of the TFT flask suspension to a
test tube containing 4 ml of F,,P, adding 1.0
ml of this to 9 ml Pl P, and aaging 1.0 ml of
‘that dilution to the gpptoptiaie V.C. flask
containing 100 ml of C.M. After the dilution,
1 ml1 of stock solution of the restrictive agent
wiil be added to the TFT flask, and both this
flask and the V.C. flask will be placed on’'the
shaker at 125 rpm and 37°C.

After 15 minutes the flasks will &z removed one
at a time, and 33 ml of the cell suspension
will be pipetted into each of three appropri-
ately labeled petri plates. To accelerate the
gelling process, the plates will be placed in
cold storage (4 C) for 20 minutes. °The plates
will be removed and incubated at 37 C in a
hunmidified S8 CO, atmosphere for 10-12 days.

7.3 Accumulation of Date

After the incubation period, both the TFT plates and
the V.C. plates will be scored for the totsl number of
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" made on an aut ¢
eount will bc ‘ If the sutometic counter can-
: ‘plates vill be counted by hand. The

‘mutation tr.qucney will be determined by dividing the

“average number of colonies in the t’tce TFT plates by
the average nhumber of colonies x 10" in the three
corresponding V.C. plates and multiplying the quotient
by two. By comparing the mutation fregquency of the
treated plates to that of the control plate , the
presence of a significant level of mutagenic activity
cen be detectd. ,

7 )
8.0 EVALUATION OF TEST RESULTS

The following criteria will be used as guidelines in
judging the sigrificance of the activity of a test article
{n this system. In evaluating the results, it is con-
sidered that increases in mutant frequericies, which occur

~only at highly toxic concentrations, may be due to epi-
gunstic avents. ‘Unfortunately, it is impossible to formu-
late criteria which would apply to all types of data which
way “e generatad and therefore the conclusion of the study
will be based on the scientist's evaluation.

8.1 Positive - if there is a positive dose response and
one or moz» of the three highest doses exhibit a
mutant freg.ency which is two-fold greater than the
hackground level.

tquivocal - if there is no dose response but any one

oy mara dasaas avhinis a tun_fald incrassa in mutant
-5 A TN X 4 .

fxequency over background.

Negative - if there is no dcse response and none of
the test cultures exhibit mutant frequencies which are
two-fold greater than background.

CRITERIA POR DETERMINATION OF A VALID TEST

9.1 The mutation freguency of the positive controls
must be at least twice that of the appropriate.
sclvent control cultures.

Thc gpontaneous mutation frcquoncy of the solvent
gtrol cultures must be between 0.2 and 1.0 per
surviving cells.

The plating efficisncy of the sclvent controls nust
be greater than 508%.

SPGT701012 112383 9 of 15




PINAL REPORT

10.12 copies of the draft iinal report (with
coples of all raw data) will be sent to the Study
Monitor within one month of termination. coples
of the final report will be sent after the draft
report has been reviewed by the Sponsor.

A report of the results of this study will be
prepared by the Testing Laboratory and will inciude
the following information:

10.2.1 The data f:om the toxicity test.

10.2.2 The data generated by the mutagenesis assay
which includes:

10.2.2.1 The 8§ total growth at each dose
level which reflects test article
toxicity.

10.2.2.2 The number of 1=/~ colonies
per TFT plate for the test articles
and the controls.

The number of colonies per V.C.
plate for the test articles and the
contrelc.

10.2.2.4 The mutation frequency of each dose
level of the test articles and the
controls.

10.2.2.5 The induced mucation frequency of

each dose level of the test
articles and the positive controls.

11.0 RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final report, ail raw data and
reports will be maintained by the Regulaztery Affairs
Unit of Microbiological Associates in accordance with
the Terms and Conditions.

Test Article
Test Article samples will be held in storage in
accordance with the Terms and Conditions.

< MILnIBIOLOGICAL
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SPGT701012 112383 10 of 15
| A WSS




12.0 GOOD LABORATORY PRACTICES

. This study will be conducted in accordance with FDA Good
- . Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
- available to the Sp-nsor for inspaction on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency? YES
If so, to wvhich agency or agencies? _OSHA, EPA, NIOSH,

FDA
Does the gonnor request Lhat samples of the Test Article

dosing solutions be returned? NO

SCHEDULE OF EVENTS

13.1 Test Material Received Date: December 12, lega*\qt\
4
13.2 Proposed Initiation Dute: Py 2 )‘C‘H

13.3 Scheduled Completion Date: 4. a4 \a\g.q
\
13.4 Report Submission to Sponsor Date: paa._ . 0 a, \As4

REFERENCES

Clive, D. and Spector, J.F.S. Laboratory procedure for
assessing specific locus mutations at the 7K locus in
cultured L5178Y mouse lymphoma cells. Mutation Res.
31:17-29, 197s.

de Serres, et al., The Salmonella Mutagenicity Assay:
Fecommendations, Science 203:563~565, 1979.
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Abbreviations Used in the L5178Y Mouse Lymphoma Mutagenesis Assay

C.M. Cloning Medium
DMBA 7.,12-Dimethylbenz(a) anthracenc

EMS Ethyl Methaznesulfonate

Pischer's Media for Leukemic Cells of Mice
with 0.1% Pluronic

POP with 10% heat inactivated horse serum

Nicotinimide Adenine Dinuclectide Phosphate

1254, 1242 Aroclor-induced rat liver S$-9

Trifluorothymidine

Thymidine, Hypoxanthine, Methotrexate and
Glycine

Viable Count
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£nmmary

Chemical Manufacturers Association's test article Zinc
O eate, Lot No. 34495-i0 (MA #T2256) was tested in the L5178Y
TK-/~ Mouse Lymphoma M.tagenesis Assay in the presence of
Rrclox induced rat liver S-9. Due to solubility problems
wiu. the test article, the cultures that were cloned exhibited
a ra je in Total Growth of 74% to 107%. None of the cultures
that were cloned exhibite”® mutant frequencies which werec signifi-~
ca..tly greater than the mean mutant frequency of the solvent
controls. ’

Th< results indicate that, under the conditions of this

test, test arcicle Zinc Oleate produéed a negative response in
the presance of exogenous metabolic activation.




~~ The Initial Toxicity Test (Table 1) conducted on test
.. article Sinc Oleate, Lot No. 34495~10 (MA #12256) in the presesce
" of 8=9, indicated complete toxicity at 100 ug/ml. Based on these
_ -data, the test acticle was tested in the mutagenesis assay over
a range of concentraticns from 100 ug/ml to 1.3 ug/ml,

After a tﬁbwdiy expression period, the first ten cultures
were cloned. Due to solubility problems with the test article,
the toxic response demonstrated in the Initizl Toxicity Test was
not reproduced. The cultures that were cloned were treated with
100, 75, 56, 42, 32, 24, 18, 13, 10 or 7.5 ug/ml test article.
These concertrations produced a renge in Suspension Growth of 85%
“to 1098. The Clcniny Data and Total Compound Toxicity Data for
~the test article are presented in Tables 2 and 3. These data
are also presented graphically in Figure 1. The data for the
positive controls a:z preserted in Table 4.

None of tne cuitures that were cloned exhibited mutant fre-
quencies which were significantly greater than the mean mutant
frequency of the solvent contrcls. The Total Growth of the
cultures ranged from 74% to 107%.




TABLE 1

R ————

L3170Y TX+/- MOUSE LYMPHOMA MUTASENESIS ASSAY
INITIAL COMPOUND TOXICITY TEST
Stuzdy Number T2286.701012
Test frticle ZINC OLEATE
fctivation

Inducad Rat Liver -9
Triai Nusber 1

s
]
2
3
Dose Range $ 1000 UB/M. TO 0.0Z ue/Mm.
Sol vent 3 Acetone
Operator 3 Terrence R. O’Keefe
Study Directaor s Paul E. Kirby, Ph.D.
Date & Tise s 01/27/84 3:40 pu

Test Article Cell Concentration Suspension Grow:h
Concentration (X 10« Z a4
(ug/ml) Day 1 Day 2 Total Contral

WITH 8-9 ACTIVATION
1000
500
100

10

Soiveni 1
Solvent 2

Table Prepared ay:ﬂvu-w:.g {églzfi/l

Signa

Workbcok No.[i__ Report Page No. XII-3




Conclusion - - *”’ e

~_ Chemical Manufacturers Association's test article Zinc

~_ Oleate, Lot No. 34495-10 (MA #T2256) was tested in the L5178Y
TR+/- Mouse Lymphoma Mutagenesis Assay in the presence of Aroclor
induced rat liver $-9. SOIubilify difficulties were experienced
with the test article a1 1 a Total .Growth range between 10% and
S0% was not achieved ir che assay. None of the cultures that
were cloned exhibited mutant frequencies which were significantly
greater than the mean mutant frequency of the solvent controls.
The results indicate that, under the conditions of this test,
test article Zinc Oleate produced a negative response in the
presence of exogenous metabolic activation.




Swmary

Chemical Manufacturers Association's test article Zinc
Chloride, Lot No. KTJY (MA #T2255) was tested in the L5178Y
TK+/- Mouse Lymphoma Mutagenesis Assay in the presence of Aroclor
induced rat liver S$-9. The cultures that were cloned were treated
with a range of test article concentrations which produced from
2% to 77% Total Growth. Seven of ten cultures that were cloned
ezhibited mutant frequencies which were significantly greater

than the mean mutant frequency of the solvent contrecls.

The results indicate that, under the conditions of this test,
test article 2inc Chloride produced a positive response in the
presence of exogenous metabolic activation.




o “The Inivial Toxieity rost lrahle 1) conducted on test
’t:tielo Zinc Chloride, Lot No. KTJY (MA #T2255) indicated complete
toxieity at 50 ug/ml.  Th: cultures were treated in the presence

~of 8-5. Based on these data, the test article was tested in the
-utagenesis assay over a range of concentrations from 75 ug/ml %o
1.0 ug/ml.

After a two day expression period, ter cultures were cloned
based on their degree of toxicity. The cultures that were cloned
were treated with 56, 42, 32, 24, 18, 13, 10, 7.5, 5.6 or 4.2 ug/ml.
These concentrations produced a range in Suspension Growth of 10%
to 958. The Cloning Data and Total Compound Toxicity Data for the
test article are presented in Tables 2 and 3. These data are
also presented graphically in Figure 1. The Cloning Data and
Total Compound Toxicity Data for the positive cor:irol are presented
ir Table 4.

Seven cultures that were cloned exhibited mutant frequencies
which ranged from 19.2 to 2.0 times the mean mutant frequency of
the solvent controls. The Total Growth of these cultares ranged
from 28 to 618. The three remaining cultures that were cloned
(7.5, 5.6 and 4.2 ug/ml) exhibited mutant freguenciss which were
not significantly greater than the mean mutant frequency of the
solvent controls. The Total Growth of these cultures was 62%, 77%
and 57%, respectively.




TABLE )

LS178Y Tr+/- MOUSE LYMPHOMA MUTAGENESiS ASSAY
INITIAL COMPOUND TOXICITY TEST

T22%55.701012

ZINT CHLORICE

Induced Rat Liver $-9

1

S000 UG/M. YO 0.0%5 UG/ML.
Deionized,Distilled Water
Geri Breidenthal

Paul E. Kirdby, Ph.D.
05/25/64 9:45 am

Study Numbe:-
Test Artizie
Activation
Trial Number
Dose Range

Sol vent
Operator
Study Director
Date & Tiae

Test Article Ce!l Concertraticr
Concentration (X 10%)
(ig/ml? Day 1 Day 2

..::.8:8::'=838=3=.3’8-?==8==3::83-“==========3:==828‘_‘2:—‘: ===

WITH S-9 ACTIVATION

FDOO 0. 253 0,242
1000 = L 07T
0. 18¢
0.4
0. 194

Sclvert
Szlvent

IREANDEA RS

mm-or.

+ Culture Lost




‘l.'x#l-'llo\.n l’.mhm mugonuh Aany in’ ‘the presence of Aroclor
, 'mﬂucod rat nver 8=9. Seven: ‘of ten cultures that were cloned

. uhib:lted mtant fzoqucnc:lc- which were significantly greater than
. the mean mutent frequency of the solvent controls. The results

' ”,":lnd:lcne that, under the conditions of this test, test article Zinc
Chloride produced a positive response :i.n the presence of _exogenous
"netabolic activation,




fieceived by RA/QA _ L34+
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15175Y TK*’/" MOUSE LYMPHOMA MUTAGENESIS ASSAY
{(with 5-9 activation)

PURPOSE
The purpose of this study is to svaluate the nutaggylc

potential of the test articles using the L5178Y TK
Mouse Lymphoma Mutagenesis Assay.

TEST ARTICLE

2.1 1Identification: Zinc Chloride ard 7Zinc Oleate

2.2 MAnalysis:
The Sponsor will be directly responsible for deter-
mination and documentation of the analytical purity
and composition of the test articles (see attached

Test Article Characterization form) and the stabil-
ity an? strength of the dosing solutions.

SPONSOR

3.1 Name: Cherical Manufacturers Associaticr

3.2 Address: 2501 M Street, N.W.
Vashington, D.C. 20037

3.3 Authorized Representative: Dr. Carci ftack

TESTING ZACILITY

4.1 Name: Division of Genetic Toxicology
Microbiological Associates

4.2 MAddress: 5221 River Road
Bethesda, Maryland 20816

4.3 Study Llocation: Rockville Laboratory

4.4 Study Director: Paul E. Kirby, Ph.L.
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homa cells are used because they
‘ dai -0f mutagenic activity of a broad
[ chemical classes.

5.1 ‘source

“The L5178Y- TX*/" ‘mouss lymphoma cells Clone 3.7.2¢

"~ used in the mutagenesis assay were originally obtained

- directly from Dr. Donald Ciive, Burroughs Wellcome

- Company, Research Triangle Park. North Caroiina. The
cells were cryopreserved and stock cultures are pre-
pared from reconstituted cells.

 EXPERIMENTAL DESIGN

Preliminary cytotoxicity experiments will be conducted with
metabolic asctivation to determine optimal dose levels.
Test material will then be tested for mutagenic activity
with metabolic activation over a concentration range
yielding no more than 90% and no less than 10% total sus-
- pension growth; cloning data must be obtained for a minimum
of three dose levels within the above range of growth
inhibition, with at least one dose yielding less than or
equal to 30% total suspension growth.

Total charge for assay with metabolic activation:
$2,950 per test articie

6.1 Dosages
Por the initial toxicity test, unless solubility
limits are exceeded, or additional information con-
cerning the test article indicates alternative doses
would be better, solid test articles will be tested at
s,000, 1,000, 500, 100, S0, 10, -5.0, 1.0, 0.5, 0.1 and
0.05 ug/ml, and liquid test articles will be tested at
10, S.0, 1.0, 0.5, 0.1, 0.05, 0.01, 0.005 and 0.001
ul/ml. Test article toxicity will be determined by
comparing the cell population growth at each dose
level with that of the solvent controls. Based on the
data derived from the toxicity test, the test article
will be prepared for the mutagenesis assay so that the
highest concentration is 1008 toxic and the lowest
concentration is nonteoxic. The test article will be
solubilized and, depending on the breadth of the dose
range over which 08 to 1008 toxicity is observed,
either 16 doscus will be selected for treatment of 16
‘Individual - cultures or 8 doses will be selected for
treating 8 sets of duplicate cultures.




6.2 Route and Frequency of Administration
Cell cultures will be treated once by way of s vehicle
compatible with the system, in the prezence of meta-~
bolic activation. This route of administration has
been demonstrated to be effective in the detection of
chemical mutagens in this system.

Exogenous Metabolic Activation
6.3.1 Liver Microsomal Enzymes - S-9 Homogenate

6.3.1.1 Species, Strain, Sex and Inducer
*iver homogenate will be prepared from
male Sprague-Dawley rats that have
been injected with a 2:1 mixture of
Aroclor 1242 and Aroclor 1254. The
Arcclors will be diluted in corn oil
to a concentration of 200 mg/ml. Each
animal will be inoculated intra-
peritoneally with 500 mg/kg. Five
days post injection the rats will be
decapitated and the livers excised.

6.3.1.2 Homogenate Preparation
Prepa:ation of the microsomal enzyme
fraction will be carried out using
sterilie glassware and solutions
taintainesd in -~ ice bath. BExcised
livers will Le placed in pre~weighed
beakers containing a 0.25 M sucrose
solution. After determining the
weight of the iivers in each beaker
they will be rinsed three times in
0.25 M sucrose and then resuspended in
3 ml of 0.25 M sucrose per gram of
liver. The livers will be minced with
sterile scissors, homogenized, ai:¢
centrifuged at 9000 x g for 10
minutes. The supernatant (5-9) will
be 5ollected and stored at or below
-70 C.

65-9 Characterization

Each batch of S-9 homogenate will be
characterized for its ability to
metabolize the promutagens 7,12-
dimethylbenzanthracene, and 2-amino-
anthracene to mutagens as described by
de BSerres {de Serres, et. al., Science
203:563-5865, 1979).

WCBONOLOGlCM.
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ix ;;fifs;wiii;i§iaiiiﬁiéiitoiy before
q>£nf.gch;a§;ay.

: fﬁi}!ﬁliﬁﬁiﬂg‘dﬁbnﬁtsrot homogenate and
_cofactors will be combined per m) of S§-9 mix
. prepared. ‘ : o

Isocitric acid ° 11.25 mg
NADP 6.0 mg

IOP, 0.75 mi
8

%9 homogenate  0.25 ml

The isocitric acid and NADP will be dissolved
in cold PP and this solution will be adjusted
_to a pH og approximately 7.0. Prior to adding
the §-9 homogenate, the cofactcr mix will be
sterilized by passage through a 0.45 um filter.

6.4 Controls

6.4.1 Negative Control
The solvent vehicle for the test article will
be used as the negative control. Solvents
compatible with this test system in order of
preference include, but are not limited to,
deionized distilled nzo, ethanol, acetone,:
and DMSO.

Positive Controls

Two concentrations of ethylmethanesulfonate
(EMS) will be used as a positive control for
direct acting mutagens, and two concentrations
of 7,12-dimethylbenz(a) anthracene (DMBA) will
be used for promutagens.

7.0 METHODS

7.1 Determination of Toxicity
In order to determine the optimal dose levels at which
to assay test articles, a preliminary toxicity test
with §-9 activation will be conducted. Cultures will
be initiated by seeding Corning polypropylene centri-~
fuge tubes with 6 nl of a cel]l suspension from a
common pool containing 1 x 10  celis/ml. The test
article will be solubilized and diluted in an appro-
priate solvent and .added to each appropriately labeled
centrifuge tube in amounts at which the final solvent
concentration is nortoxic to the cell suspension.
Pour ml of 8-9 activation mixture will be added to the
tubes. Each tube will be gassed with 58 CO, in air
and placed on » roller drum apparatus at 257 pm for a




4-hour exposure period. To avoid inactivation of
1iaht sensitive cor nound- . the test solutions will be
prepared under amber lights and kept in darkness
during the entire exposure period.

After 4 hours the test article will be removed by
centrit :ging the cells at 1000 x g for 10 minutes and
decanting the supernatant. The cells will be washed
twice in 10 ml of F,.P, resuspended in 20 ml of F, P,
gassed with 5% CO2 }g air, and replaced on the toi?er
drum apparatus.

Cell population density will be determined 24 and 48
hours after the initial exposure to the test article
by removing 1 ml samples from each centrifuge tube.
making 1:10 dilutions in 0.1% trypsin, incubating at
37°C for 10 minutes to disperse the cells, and
counting the samples with an electronic cell counter.

Testing for Mutagenic Activity

7.2.1 Cell Preparation +/-
Prior to use in the assay, L5178Y TK
ceils which are actively growing in culture
will be cleansed as described by Clive (Clive,
et al., Mutation Research 31:17-29, 1975) to
regyge the frequency of spontaneously occurring
TK cells. Three ml of THMG stock solution
will be added to.a 100 ml cell suspension con-
taining 0.1 x 10" cells/ml. The culture will
be gassed with 5% CO., in afir and placed on an
cnxitonmental 1ncuba€or shaker at 125 rpm and
37°C. After 24 hours, tae THMG will be removed

supernatant. The cells will be rinsed in 22 ml
of F oP and reinstated in culture at 3 x 10
ce11d per ml in 100 ml of F,, P plus 1 ml of THG
stock solution.

The cells will be ready for use after 72 hours
incubation. Fresh cultures will be periocd-
ically started from the crycpreserved stock.

The cell population density of the prepared
cultures will be determined by adding a 1 mi
sample of cells 8& 9.0 m1 of 0.1% trypsin,
incubating at 37 C for 10 minutes, and making
three counts per sample with an electronic cell
counter. Based on the determination of the
number of cells petsml, 2 cell suspension
containing 1.0 x 10 cells per nl will he
prepared, and 6 ml aliquots will be dispensed
into centrifuge tubes,.

% MICROBIOLOGICAL
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.- Te2e2 Test Article Preparation = -
oo The test article will be added to each tube
labeled with the test article number, test con-
oo centration and 8<9, in amounts at which the
-~ final wolvent concentration is nontoxic to the
cell suspension. The compound will be tested
with 8-9 sctivation. PFour ml of §-9 activation
- ®ixture will be added to the tubes. Th136w111
‘yield a final cell suspension of 0.6 x 10
‘cells per ml.

To establish the background level of TK /-
colonies, two control tubes will receive
solvent only. Two concentrations of 7,12-DMBA
will be used as a positive control. All tubes
vwill be gassed with 5% CO, in air and placed on
a roller drum apparatus £8r 4 hours at 37°C.
The preparation and addition of .the test
article will be carried out under amber light-
-ing and the cells will be incubated in the dark
during the 4-hour exposure period.

At the end of the exposure peric2, the cells
will be washed twice in 10 ml of F,.P by
centrifuging at 1006 ¥ g for 10 mifiutes and
decanting the supernatant. The cellg will be
resuspended in 20 ml F oP gassed with 5% co2
in air, and repjaced oA the roller drum
apparatus at 37°C.

Expression Time

After the initial exposure to the test article,
the calls wiil he incuhated for twa dave with a
cell population adjustment at 24 and 48 hours.
The adjustuent will be made by taking dajily
cell counts and then replacing a volume of
cells with fresh medium totaling 20 ml at 24
hours and 10 ml at 48 hours which will yield a
cell population density of 0.3 x 10 cells/ml.

Cloning
At the end of the expression period, the cells
will be placed in a restrictive medium which
will allow only the TK cells to grow.
The restrictive medium used is cloning medium
(C.M.) with Trifluorothymidine (TFT) (2-4
ug/ml). The C.M. will contain agar (aspproxi-
mately 0.34%) which maintains the cells in
suspension and_,;lowl them to form discrete
colonies of TX cells. Those cultures

- exhibiting approximately 5% to %0% growth
inhibition will be cloned. ‘

SPGT701012 112383 6 of 15




Two florence flasks per culture to be claned
&nd two per control tube will be labeled to
indicate the test article concentration and
that they received 5-9 activation. Por each
pair of flasks o.e will he labeled TFT and one
will be labeled V.C. (viable sount). Each
flask will be prewarmed to 37°C, filled with
100 ml1 of C.M. and placed on an incubator
shaker ot 37°C until used.

«.X 100 mm petri plates per test article
concentration will be labeled to indicate the
concentration, whether or not activation was
used, and the experiment number. Three of the
six will be labeled TFT and three will be
labeled Vv.C.

Cell counts will be made for each tube to
determine the volume of_each cell population
which will yield 3 x 10 cells. This volume
will be removed, the xemaéndet of the cells
discarded, and@ the 3 x 10~ cells replaced

in the centrifuge tube. The cells will be cen-
trifuged at 1000 x g for 10 minutes, and the
supernatant, except for 2 ml, will be removed
by pipetting. The cells will be resuspended in
the remaining 2 ml of medium and placed in a
TFT flask labeled with the corresponding con-
centration of the test article (see Figure 1j.

A 2 x 1074 gilution wili be carried out by
adding 1.0 ml cf the TFT flask suspension toc 2
test tube containing & ml of Fy,F, adding 1.0
ml of this to 9 ml F, P, and adding 1.0 ml of
that dilution to the gppropriate v.C. flas:
containing 100 ml of C.M. After the dilution,
1 »l of stock solution of the restrictive agent
will be added to the TFT flask, and both this
flask and the V.C. flaskowill be placed on the
shaker at 125 rpm and 37 C.

After 15 minutes the flasks will be removed one
at a time, and 33 ml of the cell s spension
will be pipetted intec each of three appropri-
ately labeled petri plates. To accelerate the
gelling process, the plates will be placed in
cold storage (4°C) for 20 minutes. _The plates
will be removed and incubated at 37 C in a
humidified 5% CO, atmosphere for 10-12 days.

7.3 Accumulaticn of Data
After the incubation period, both the TFT plates and
the V.C. plates will be scored for the to.a2al number of

& MICROBIOLOGICAL
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colonies per plate. Three counts per piate will be
made on sn automatic colony counter, and the median
count will be recorded. If the automatic cournter can-
not be used, the plates will be counted by hand. The
mutation frequency will be determined by dividing the
average number of colonies in the tgtce TFT plates by
the average number of colonies x 10" in the three
corresponding V.C. plates and multiplying the quotient
by two. By comparing the mutation frequency of the
treated plates to that of the contrsol plates, the
presence of a significant level of mutagenic activity
car be detected.

8.0 EVALUATION OF TEST RESULTS

The following criteria will be used 2s guidelines in
judging the significance of the activity of a test articie
in this system. In evaluating the results, it is con-
sidered that increases in mutant frequencies, which occur
.only at highly toxic concentrations, may be due to epi-
genetic events. Unfortunately, it is impossibie to formu-
late criteria which would apply to all type:s of data which
may be generated and therefore the conclusion of the stuay
will be based on the scientist's evaluation.

8.1 Positive - if there s a positive dose response and
one or more of the three highest doses exhibit a
mutant frequency which is two-fold greater than the
background level.

-~ a B snde
ST STIPUHNSE wuL @iy onw

fold increase in mutant

Panluvamnal . £2£f thava ¢
ey - - B RIS S -

or more doses exhibit a
frequency over backgroun

A
-~
-

no
two
d.

Negative - if there is no dose response arnd none of
the test cultures exhibit mutant frequencies which are
two-fold greater than background.

CRITERIA FOR DETERMINATION OF A VALID TEST

9.1 The muzation frequency of the pesitive controls
must be at least twice that o¢f the appropriate
solvant control cultures.

Th2 spontaneous mutation frequency of the solvent
cogtrol cultures must be between 0.2 2nd 1.0 per
10" surviving colls.

9.3 The plating efficiency of the soivent coutrols must
be greater than 50%.

2% MICROBRIGLDIGICAL
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e 10;1: ebpies'oflthc draft final zoPOit (with
... Goples of all raw data) will be sent to the Study

"~ Monitor within one month of termination. copies
- of the final report will be sent after the draft
report has been reviewed by the Sponsor.

A report of the results of this study will be
prepared by the Testing Laboratory and will include
the following information:

10.2.1 The data from the toxicity test.

10.2.2 The data generated by the mutagenesis assay
~which includes: i
10.2.2.1 The & total growth at each dose
level which reflects test article
toxicity.

10.2.2.2 The number of "/~ colonies
per TFT plate for the test articles
and the contrcls.

10.2.2.3 The number of c¢olenies per V.C,
plate for i test articles end the
controls.

10.2.2.4 The mutation frequency of each dose
level of the test articles and the
controls.

10.2.2.5 The induced mutation frequency of

each dose level of the test
articles and the positive controls.

11.0 RECORD AND TEST ARTICLE ARCHIVES

11.1 Records
Upon completion of the final report, all raw data and
reports will be maintained by the Regulatory Affairs
Unit of Microbiological Associates in accordance with
the Terms and Conditions.

Test Article
Test Article samples will be held in storage in
sccordance with tha Terms and Cbnditiqns.

_ ’ - 5' MICROE!OLOGICAL
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12,0 GOOD LABORATORY PRACTICES

14.0

SPGT701012 112383 11 of 15 XIII-19

This study will be conducted in accordance with FDA Good
Laboratory Practice Regulations. If requested, copies of
relevant Standard Operating Procedures will be made
available to the Sponsor for inspection on site. At least
108 of the in-process phases of this study are to be
monitored by the Quality Assurance Unit personnel.

Will this study be submitted to a regulatory agency? YES

1f so, to which agency or agencies? OSEA, EPA, NIOSE,
NCI, NIFHE, CPSC, FDA

Does the Sponsor request that samples of the Test Article

dosing solutions be returned?_ NO

SCHEDULE OF EVENTS

13.1 Test Material Received Date: December 12, 1983 . ,/&
PR

/
13.2 Proposed Initiation Date: M ‘;{;’ /?ff

13.3 Scheduled Completion Date: -~ ,‘2‘/‘/?5:%
13.4 Report Submission to Sponsor Date: n\oa_~,1‘~a‘\ng
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assessing specific locus mutations at the TK locus in
cultured L5178Y mouse iymphoma ceiis. HMutation Res.
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de Serres, et al., The Salmonella Mutagenicity Assay:
Recommendations, Science :203:563-565, 1979.
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ﬂitd'tﬁ.épéﬁi§15§fiiéViiflq;bﬁéiirnutagoncsis Assay

Cloning mesiwm
,7,12;niiithy1§§nz(i)inthracenc
Ethyl Methanesulfonate

Fischer's Media for leukemic Cells of Mice
with 0.18% Pluronic

rop with 10% heat inactivated horse serum
Nicotinimide Adenine Dinucleotide Phosphate
1254, 1242 Aroclor-induced rat liver §-9

 Trifluorothymidine

Thymidine, Hypoxanthine, Methotrexate and
Glycine

Viable Count
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FORMULAS AND CALCULATIONS FOR THE
L5178Y TK MOUSE LYMPHOMA MUTAGENESIS ASSAY

Initial Toxicity Daily Counts and Final Counts

Average Counts 20

No. of Cells/ml = (corrected for coincidence)

Volume of Cells « (0-3x10% cells/ml) (20 m1)

to Retain (No. of Cells/ml)

Volume of Media = 20 ml -~ Volume of Cells Retained
to Add :

Table 1 - L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay
Initial Compound Toxicity Test

Total Suspension Growth =

Day 1 Cell Conc. D2y 2 Cell Conc.

0.3x10° Cells/ml * Day 1 Adjusted
Cell Conc.

Suspension Growth =

Total Suspension
Growth (Test Culture)
Average Solvent Control
Total Suspension Growth

x 100

Cultures containing less than 0.3x106 cells/ml on
day 1 and day 2 will be considered as having 0% Total
Suspension Growth.

L5178y TK' ;say - Daily Counts (Test Article)
and L517SY TK Assay -~ Daily Counts (Positive Controls)

No. of Cells/ml x 196 = Average Counts x 20
{corrected for coincidence)

: HICROBIOLOGICAL'
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(0.3510° Cells/ml) ‘”
>, of Cells/nl)

DR Volun: @ﬁagtdil - (20 ll*) - (Volu-c of 0011: Retained)
'f'j' o i

mle)

| e The tlnal voluno is tdjnst.d to 10 m1 on the second
- day of oxprosslon. '

4. Tables 2, 4, 6 and 7 - L5178Y TX*/~ Mouse Lymphoma-
Hutlgenclis Assay cxonlng Data

Average No. of TFT .
Mutant troquency . Colonies x 2
pcr 10 Survivotl Average No. of

, V.C. Colonies

Induced
Motant Mutant Frequency Average Mutant Frequency
Frequency \of Treated Cultures of Solvent Controls

5. Fabies 3, 5, & and 7 -~ L5178Y 7K'/~ Wouse Lymphoma
: Nutagenesis Assay Total Compound Toxicity Data

Total Suspension Growth =

Day 1 Cell Conc. Day 2 Cell Conc.

0. 3x10° Cells/ml * Day 1 Adjusted
Cell Conc.

S Control Suspension Growth =

Treated euiﬁurc of
_Suspension. Growth

x 100
Aversge Suspension
Growth ot Oontrols , ~

Cultures containing less than 0. 3:10‘ cells/ml on day
1 and on day 2 will be conaldorcd as having 0% Tbtal
Suspension Growth.

& MICROBIOLOGICAL
& TES s




(Cont'd.)

Average V.C. of
% Control Treated Cultures x 100
Cloning Growth Average V.C. of
Solverit Controls

S Growth = (8 Suspension Growth) (Cloning Growth)

100

o MICROBIOLOGICAL
SPGT701012 112383 15 of 15 XIII~23 . AS”CIATFS




