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INTRODUCTION

The EALB/3T3 transformation assay was designed to aiicw t1e
expression of transformed foci of high cell density and aberrant
cell morphology on a confluent monolayer of nontransformed,
contact-inhibited 3T3 cells. This system has Lieern demonstrated
to be sensitive to the transforming activity of a variety of

chemicals {..3).

The BALB/3T3 Clone A31l-1 cell line was derived by Or. T.
Kakunaga, Natioral Cancer Institute, Bethesda, MD from the
aneuploid. nontumorigenic BALB/3T3 Clone A2l cell lize (1).

This subclcne is characterized by postconfluence inhibition of
proliferation and the ability to form distinct quantifiable foci
of aberrant cell morphology following Axposure to chemiczl

carcinogens.

The non-activated assay was performeg by exposing BALB/3T3
cells, in monolayer, to three concentrations <f the rest article
as well as positive and negative ccontrols for 24 hours in the
absence of a1 supplemental exogenous mammalian metabolic
activation s:'stem, after which the cells were cultured for
estimation of the cytotoxic effects of treatmert and the
induction of phenotypic transformation (3).

If a negative result was obtained and/or upen authorization
by the Sponsor, an activation assay was performed by exposing
BALB/3T3 cells, in suspensiosn, to three to five concentraticns
of the test article as well as positive and negative controls
for 2 hours in the presence of an S-9 activation system, after
which the cells were cultured for estimation of the eytorexic
effects of treatment and the induction of phenotvypic
tzransformation (3).

If a negative rasult was obtained and upon autlicorizaticn of
the Sponsor, an activation assay was performed by azvosing
BALB/3T2 cells, in monolayer, to three conceatrations of *he
test articie as well as positive and negative controis for <4
hours in the presence of an S-9 activation syste1, after which
the cells were cultured for estimation of the cytotoxic effects
of treatment unld “lie indu-ti~n 51 phenctypic transfarmation (13).

PURPOSE

The purpose of this study is to agssess tihe meiphological
Ltrzusforming potentiai of the test article in “he BALS/3T3 mouse
embryo cell line.
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Mate:rials
Mammalian Cellg:

Biologicai
Reagents:

Supplies:

Chemicals:

MATERIALS AND METHODS
M

BALB/3T3 Clone A31-1 nouse embryc cells (Dr.
Kakunaga, National Cancer Institute, Bethesda
Marylaad).

Eagle's minimal essential mediur {EMEN) suppl
mented with 10% fetal bovine serum. 1% L-gl
tamine and 2% pPenicillin-streptcmycin
(complete EMEM)

Hanks' balanced salt solution (HBSS)

HBSS, Calcium and Magnesium-free (CMF-aBSS)

Dulbecco's phosphate buffered saline (PBS)

Trypsin, 0.25% in CMP-mBSS

Methanol, 95%

Giemsa stain

Cofactor Pool: 3.8 mM nicotinamide adenine
dinucleotide phosphate, terasodium sa't,
Type III (NADPZ), 3.8 mM nicoti~amide
adesnine dinucleotide phosphate, sodiucx salt
(NADP), 2.8 mM nicotinamide adenin=
dinucleotide phosphate, disodium salt,
Grade III (NADH), 14.8 mM glucose-6-
phosphate in Duibeccc's PBS, pH 7.6

$-9, 9000 x g supernatant of Aroclor 1254~
induced Fischer 344 rac liver homogenate

Glass tubes with screw caps
Conical centrifuge tubes with caps., S0 cc
Pipets, assorted sizes

Plastic tissue culture flaska and Afishas

Solvent for test a-ticle
N—mothyl-n‘-nitro—N-nitrosoquanldxno {MNNG)
Benzo(a)pyrene (BaP)




Methods

The S~$ was prepared accocsding *o esiablijished procedures.
Adul: mal2a Pischer 344 rats, 200-250 gm, were induced by a
singie intraperitoneal injecticr «f Aroclor 1254 at a dose of
500 mg/Xg body waighz two days =-in: to sscrifice. The animals
were sacrificed snd the liver: agepticaliy ramoved. The excised
Lissue was rinsed three times in cold steri’ec 0.15M KCl and cthen
husogenized la a Polviron Tiscuemizer at a concentration of 1:32
w/v in 2,154 X 1. The supernatant fractisn (8-9) was ccllected
following centrifugation in the cold at 9000 x g for 20 min.
porticned invo aliquots for daily use, and stored frozen at
~70°C until used. PEach batch zf S$-9 was characterized vy its
ability to metiboiize Z-amincanthracens s = denzol(a)pyreone te

forms mutagenic to S. typhouorium.

For the assay without exogencus metah--ljic activation,
e:ponentially growing 3T3 clcne A3l-l cells were seeded for each
treatment condition at 250 c211s8/60 nm dish. in triplicate fcr
determination of cytotoxicity and at 1 x 10 cells/60 mm dish in
12-15 replicates for detsrmination of phenotypic transformazicn
and were incubated at 36 C in a humidified stmesphere of 5% CO.
in air for 20-24 hour: : *

The time of initiation of chemical treatment was designated
as day 0. Ccncentrations of the test article were prepared
immediately prior to use. The test article was dissoived in the
appropriate solvent, after which working d°'vtions (2¥X final
concentratiors) were Prepared in complete EMEM. Cells were
exposed to three concentratiosns of test articl: as well as
solvent and positive controls for 24 hours at 36%:, Treatment
was carried ou. _y adding 2X concentrations of test article,
solvent, cr rositive control to an equal volume of complete Ld4iM
in the 2gish. Following the 2xcosu-e period, alli treatment media
ware withdravn. the cells wase wsilad cnce wiih HBSS and refed
with 5 ®1 corplets yrowth redium. Usiag a perranent marking
psn, cytotoxicity and transtorma*iun plates were jdentifiec by
the study nusber .nd a code. systsm to desigqnate the treatment
conditior, test pha: ., ind replizate nlite number.

After 7-10 days incubutior,, “he concurrent cytotoxicity
diches were fixed with methanol, stained with 104 aguecus
Giemsa, and scorsd for ~olony ferration. After 4-6 weeks
incubaticn with twice weekly medium cringss, the rraasformation
dishes wero fixed with methanal, a*ainad with 10% aqueous
Giemsa, and ecored for morphaiogically transformed Tyre II and
TYpelII; foci according to the criteria establisned bv Reznikoff
et al. (2).

F2r the assay in rhe preserce of exogenous wetabolic
activazing, Axponentiaily growing BALB/3T3 clone 431-1 cells
were suspanded ip conical tTasiziant tubes at a denzity of
Apprcgim&t@iy 2 3 107 cells in 2 ml PBS containing vhe 2-9
¥sactior alxture. Two ml ~I tha test article, positive controi
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or sclvent contrcl dosing solution (2X final concentration) were
edded to the cell suspension. _Ths resulting treatment medium
contained approzimately 2 x 10 cells in 4 ml PBS cocntaining
100 ul S‘gp 1.9 M NADP, l.4 mM NAPH, 1.9 mM NADPH, 7.4 mM
glucosa-6-phosphate and the appreprizte concantration of test
article or coautroi. Treatment vas car-ied out an a rocking
gl:tforn at 36¢°C in a humidified atmospliere of 5% co2 in air for
ours.

Using a permanent marking pen: the treatment vessals were
identified vith the study numder, treatment and dcse level.
Cytotoxicity and transformation plates were identifisd by the
Jtudy number and a code system to des.gnate the treai-mat
condition, test phase, and replicate plate number.

PFor evaluation of cytotoxicity, cells from each treatment
condition were seeded in complete medium, in triplicate. at a
dossity of 250 cells/60 mm dish. After 7-10 days incubation at
36°C, the colonies were fixed with methanol, stained with 10%
agueous Giemsa, and counted.

For expression of the transformed phenotyps. cells from
each treatment condition were seeded in completes mgdiUQ. 12-15
dishes per treciment, at a density of approximately 10
cells/60 mm dish. After 4-6 weeks lLncubation at 36°C with twice
weskly medium changes, the transformation plates were fixed with
25% methaiiel, stained with 108 aqueous Giemsa, and scored for
morphologically transformed Type II and Type III foci according
to the criteria establishel by Reznikoff et al. (3).

Controls

N-methyl«N'-nitro=N-nitrosoguanidine (MNNG, CAS 70-25-7),
97% purity, lot 111247, was obtained frxca Aldrich Chemica:l
Company., Milwaukee, WI and was used »2 the positive control in
the ncn-activated study. Benzo(a)pyrene (BzP, CAS 50-32-2},
practical grade, lots 61C~1350 and 102F-0319, was oh:iained frum
Sigma Chemical Company, Sxaint Ilouis, MO and wa: used as the
pocitive control in the activatica study.

Evaluation ¢f Test Results

Tha cytotoxic effects of each treatment condition are
expressed relative to the solvent-treated control (relative
cloning effiziency). The transformation frequency for each
treatment condition is expressad as the number of transformed
focl per surviving cell. The confidence level assoclated with
tha numker of surviving cells employed in the selaction process
requires that the assumption be made that were mo: ~ cells
utilized for the selection of transformants, the pcssibility
exists that at least one Type III focus could be ottained.
Therefore, for test conditions in which no Type III foci were
observed, transformation frequeiicies are expressed as lesa than
the frequancy cbtained with one Type III focus. The number of
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Type 1I and Type III foci per *c.3l dishee scorad are also
prasented.

The transforming pcterntial of each traztment condition was
compared to that of the sciven: centrol using a special
application of tha Poisson distribution as foli~s:

The pronortion (P) of all cells not subject to
induced transiormation is equal ts the number of
surviving cells ia the solven® control group div. .ed
by the :total ul the surviving ceiis in the sclvent
control and trzaitinent Jroup. 3ignificznce is
determined hy:

p(2n, /o) = pt el
- nll ‘n-nyjl

where p is che prcobability, n is the number of
induced Type III foci, ., is the numker of
spontaneous Type III foa%, 2nd P is defined above.
If p is very small (p<C.05) the hypothesis that the
probability of a transformation event is the same
for both the treated and control groups is rejected
and the induced transformation freque-cy is
corsidered significant at the p<0.05 _.avel.

Criteria for Determination of a valid Tact

The cloning efficiency of the solvent coatrol musc be equal
%o or greater than 25%. The relative su.vival of ¢cells exposed
to the test article muast fall within 30-60% for one dos - leve:
and 60-9C% for another do.« level. This regquirement ms tre
waivaed in positive vesult, or if solubi. Y
limite preclude testing in a toxic range. The number ¢. Tyrpe
III feci in the negative control must not exceed . focus per
total replicate dishes. Th~ positive comtrol me % induce a
significar: (p<0.05) number of TYre II1 foci relative to the
negativa control.
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SUMMARY

Nine coded zinc dialkyldithiophosphates, zinc chloride and
calcium dialkyldithicphosphate were tested in the BALB/3T3
worphological transfcrmation assay. Where possible, dose levels
were selectsd to yield a relative survival of 30-60% and 60-90%
for two of “he three to five dose levels tested. All aine zinc
dialkyldithiophosphates were testad by exposure for 24 hours in
the abserce of an exogenocus mammalian metabolic activation
system. Those found negative in the non-activated assay were
retested by exposing celle. in suspension for 2 hours, in *he
presence of an arvclor-induced Fischer rat S-9 activation
system. Based upon the findings of thesas scudies, the test
articles could be placed into two general categories: highly
suspect or positive. CMA-107, CMA-103 and CMA-1G9 were
concluded to be highly auspsct because the induced
transformation frequencies were cither statistically significant
at highly toxic doses only or were not statistically significant
but substantially incresswd at moderate to non-toric dose
levels. CMA~102, CMA-10S5, CMA-106, CMA-110, CMA-11l and CMA-112
were positive because the induced transformation frequencies
wers eithe. 3*atistically significant at moderate to non-toxic
doss levels o1 were statistically significant at highly toxic
doses v ith sv_stantial aon-statistical increases at moderate to
non=i.0%xic 4osa levels. PFor CMA-102, CMA-106, CMA-108 and :
CMA=110, activity was found only in the presence of an exogenous i
nsource of metabolic activation. Zinc chloride and calcium !
dialkyldithiophosphate were tested in the S-9 activated assay
only, with zinc chloride being positive and calcium dialkyl-~-
dithiophosphate negative:
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BALB/3T3 TRANSFORMATION ASSAY

Test Article I.D.: Zinc dialkyldithiophosphate (Code CMA-102)
Test Article Lot No.: Not Pcovided

MA Study No.: T1056.302002

Test Article Description: Clear Viscous Liquid

Storage Conditions: Room Temperature;
Protect from Light

Date Sample Received: 11/24/62
Initiation Date: 11/24/82
Completion Date: 9/24/84
Report Date: 9/25/84
Sponsor: CHEMICAL MANUFACTURERS ASSOCIATION
. 25G1 M Street, N.W.
Washingten, D.C. 20037
Authorized Reprssentative: Carol R. Stack, Ph.D.
Test.ing Pacility: MICROBIOLOGICAL ASSOCIATES. INC.

5221 River Road
Bethesda, Maryland 20816

Study Directcr: ~ .éﬁ"%& Ld.x:._;
: tman, Ph.D.

Lead Technician:

{ﬁ*mcaome
ASSOCIAT
Ay e “




RESULTS AND DISCUSSION

The test article CMA-102 was recajved by Microtiological
Agsociates on 11-24-82 and was as- gned the code -umber T1856.
Storage requirements and expirat’ . date ware not specified.

The test article was stored at r..,m temperatures. The test
article was dissolved in acetone {CAS 67-64-1), lots 132200 and
110844, ohtained from J.T. Baker Chemicai Company, Phillipsburg,
N.J. At the time of testing, T1856 was Sharacterized as a clear
viscous liquiad.

T1856 was tested in the absence of an «xogenous metabolic
activation system at doses of 30, 15 and 8 vg/ml which were
selected following a preliminary dose range-finding clonal
tozxicity assay. Dosing solutions were pr~pared in acetone znd
ther dilutsd %o the appropriate (2X) conc ntration with comrlete
EMEM. The solvent control dishes were treated wich acetone at a
final ccacentration of 2 ul/ml. The cytotoxic effects of a
24 hour treatment cof BALS/3T3 clone A3l-1l cells with
3C, 15 and 8 ug/ml in the absence of an exog2nous metabolic
activation system are presented in Tabla 1. Relative to the
acetone control, tha cell survival was 2pproximately 498, 66%
and 95% at 30, 15 and 8 ug/m, respectively. The activi:y of
T1856 in the BALB/3T3 transformation system after a 24 hour
treatment in the absence of an exogencus metabolic astivaticn

system is pressented in Table 2. One spontaneous Typ2 III focus
was observed in the solvent control fgi a bacixground
o

transformation frequency of 0.12 x 1 No J{oci were observed
in the test article-treated groups. MNNG induced 6 Type II agg
17 Type III foci for a transformaticn frequency cf 28.33 x 1¢C
(p<0.01, Modifiad Poisson Distribution).

T1856 was tested in the presence of an S$-9 activation
system at doses of 6, 5 and 4 ug,/ml which were salecied
following a preliminary dose range-finding clonal! toxicity
asmay. A repeat assay was performed at 8, 7 and 6 ug/ml in an
effort to obtain higher leveis of toxicizy. Dosing solations
were prepared in acetone and then diluted to the appropriate
(2X) concentration with PBS. The solvent control dishes were
trested with acetone at a final concentration of 2 ul/ml. The
cytotoxic effects of a 2 hour treatment cof BALB/3T3 clcne A3l-l
cells with 8, 7, 6, 5 and 4 ug/ml in the presence of an
éxogenous metabolic activation system are presentad in Table 3.
Relative to tha acetone control, the cell survival was
approximately 658, 798 and 95% at 6, 5 and 4 ug/ml, respectively
(Experiment 1) and 0%, 0% and 55% at 8, 7 and 6 ug/ml .
respectively (Zxveriment 2). The activity of T1856 in the
transformation system after a 2 hour treatment in the vresence
of an S-9 activation system is presanted in Table 4. No
spontaneous Type III foci were observed in the solvent ggntrel
for background ﬁran:formatigg frequencies of <0.17 x 10™ " in
Experiment 1 and <0.15 x 10 ' in Experiment 2. 1In Eaperiment 1.
tw> Type II and on Type III foci were observed at & ug/ml, five
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Type II and four Type III were observed -t % = g/w , ~n 1 Inw
Typa II and three Trpe III foci were ~lswgvad gt . wI/mbl.  a
induced transformation frequency of .78 x i0 ® was
statisticaily increased (p<l.0:z, Modifiad Poisson Diatrigutiop!
relative to the acetone control. In Experiment 2, 8 znd 7 ug;/ml
were toxic. Two Type III foci were cbserved at 6 ug/mi. BaP
induced 9 Typs II and 6 Type III foci {Experimen: 1) and

6 Type II and 7 Type II£4foci (Exporimeat 2) for transformation
frequencies of 2.4 x 10~ and 3.3 x 10™ ', respectively (v<0.0l1,
Modified Poisscon Distribution).

CONCLUSIONS

The negative contrcl and the positive control fulfilled the
requirements for determinaticn of a valid test.

Under the conditions of the assay described in this ceport,
the data indicate that the test article T1856 (CMA-102) does
induce morphological transformation in BALB/3T3 cione A31-1
cells in the presence of an exogenous source of metabolic

activation.




CYTOTOXIC EFFECTS OF T1856 IN BALB/3T3 CLONE A3l-l
CELLS EXPOSED IN TH® ABSENCE OF EXOGENOUS
METABOLYC ACTIVATION

a Cloning b Relative Cloning
Treatment Efficiency ) Efficisncy

(8)

Acetone
2 ul/ml

MNNG
0.5 ug/ml

T1856
30 ug/ml

1% ug/ml
8 ug/ml

2 Celis seeded at 250 cc%ls/dish vere treated the following
day for 24 hours at 36 C. The treatment medium was
washed off and the cells were cultured in complets EMEM for
7-10 days. Cells were fived. stained with Giemsa, and socred
for colony formation. :

Cloning efficiency is reported as the number of colon.es
per number of cells seeded.

Relative cloning efficiency is reported as tha number of

colonies per treatment condition relative to 100% survival in
the solvent control.
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TRANSPORMATION POTENTIAL OF T1856 IN
BALB/3T3 CLONE A31-1 CELLS EXPOSED IN THE
ASSENCE OF EXOGENOUS METABOLIC ACTIVATION

P T

-

3

Total Poci/Total Dishas T.ansformatjor

Type II Type III Frequegiy
(x 107)

1

IO (O 1/ v A A A > oo -

B
i

!

d

:

| !
!

1

:

:

!

Acetone
2 ul/ml 0/15 1/1%

MNNG
.5 uag/ml 6/18 17/1¢

T1856
3¢ ug/ml . 0/15 0/15

15 ug/ml 0/14 0/14

8 ug/ml 0/14 0/14

Cells seeded at w0t cells/dish were treated the :iollowing aday
for 24 hours at 36°7. The treatment medium was washed off
and tha callas wars enltured in complete EMEM foi 4-6 weeks.
Cells were fixed, stained with Giemsa, and scored for morpho-
logically transformed foci. :

T ansformation frequency is repcrted as the number of Type
iIl foci per surviving cell.

p<0.0l, Modified Poisson Distribution
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TABLE 3 7 .
CYTOTCXIC EF'ECTS OF T1856 IN BALB/373 CLONE a31-1 S
CELLS EXPOSED TN THE PRISENCE OF EXOGENOUS .
MYTABOLIC ACTIVATICN .
Cloning b Relative Cloning ‘
— rqn trcie ™ Bfficiency Efficiency
ugﬁcn (‘) )
.q — :
e BYPskL MEBNT 3

raating
3 2 ul/m .42 100.0
B2k =
3¢ 12.5 ag/mi 0.:8 41.9
T18%6
3 6 ue/n. - C.28 65.1
5 ug/mi G.3¢ 79.1
b} 4 uy/ml 0.41 95.3
34 EXPETIMNYNT 2
Acutone
—— 2 ul/m: 0.44 100.0
da
£ Y BaP
3. 12-5 t:!-;,'?'lﬂ.' 0.14 31.8
o= -18%6 -
3 ug/»: 0.00 0.0
) 7 na/ni 0.00 0.0

6 ug/m 0.24 S54.5

" eITs v.p treated tér 2 hours In suspension at a density
of 2 . S8lié/4 i treacment medium containing 100 ul s-9,
1.% w¥ nDP, 1.4 nM NadH, 1.9 mM NADPH, 7.4 mM glucose-5-
Phoephats and the apvpropriate concentration of <*3% article
7T QONtrol. The treatment medium was removed aixd the cells
Lere cultured we densisy of 250 cells/60 mm dish. After

7-1" days incubaticn, the cells were fixed, stained and scored
fe . colony formation.

Cioning o!!iciency is reported ac the number of colonies
' Per numbe. of cells sawded.

::{;;}vc Cioning efficuncy was reported as the number of

s 88 par trercment rondicion relative (normalized) to
0s survival . ke ralven. control.
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TABLE 4
TRANSPCRMATION POTENTIAL OF T1856 IN

BALB/273 CLOJE AZi-1 CELLS EXPOsXD IN THE
PRESENCE OF FXOGZNCUS METABOLIC ACTIVATION

Treatment? Total Foci/Total Dishes Transformatj
e II vpe 11 Prequegsy
)

(x 10

EXPERIMENT 1

Acetone
2 ul/ml

BaP
12.5 ug/mi

T185¢
6 ug/ml
5 ug/ml -
4+ ug/mi

EXPERIMENT 2
Acetone
2 ul/m} 1/158
6/15

- TOXIC -
- TOXIC -
0/15 2/15

& Cellis werg treated for 2 hours in suspension a: & density
of 2 x 10° cells/4 ml treatment nedium containing 100 ul §-9,
109 lI'IH m?, 1-4 M NADH, .‘1_39 m EMPH: 704 M QIUCOOG-S'-
phosphate and the appropriate concentration of test article o
control. The treacrent medium was removed and the cells wers
cultured at a densitv of 10 cells/60 mm disin. After 4-6 we
incubation, the cells wsre fixed, stained an< scored for
morphological transformation.

Transformation frequency is repcrted as tha number of Type
III foci per surviving cell.

P<d.21, Modified Poisson Distribution

P<0.05, Modified Puisson Distribution
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QUALITY ASSURANCE STATEMENT

Study Title: BALB/313 TRANSFORMATION ASSAY

Study Number: T1856.302002

Study Director: D. PUTMAN, PH.D.
Initiation Date: NOVEMBER 24, 1982

Review Compieted Date: SEPTEMBER 24, 1984

This seudy has baocn divided iGtO a series of phases. Using a
random sampling approach, Quality Assurance monitors each of
thase phases over a series of studies. Procedures, docussnta-
tion, equipment, etc., are examined in order to assure ciat the
study is performed in accordance with the Good Labor-atory
Practice regulations and co assure that the study is conducted
according to th: protocel.

The following are the inspection dates, phases inspected. anc
report dates of QA inspections of this stud-.
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—_ DATES /PHASES

\ .spsc~ on 32/22/29 - 32/11/29, TC STTOY DIR 32/11/29,
PROTCCOL REVIZW

o 23/02/04 - 33/02/04, 2IR E3/02/04,
SCORING TRAMSFORMATION 27ATZI3

ON 33/04/14 = 83/04/14, T STTDY DIR 83/94/14, TC MGMT

TREITMENT OF TUST SYSTEM WITHE TEST AND CUNTRCL ARTICLES

ON 83/03/°.% - 82/05/19, TQ STUCDY OIR 33/53/.3, TO MGHT 32/°3%/28

SEASES: “RTATMENT OF ITST SYSTL4 WITH TNST A4SINIE AND JCIITITT SONTIOLE -

INS2?ECT ON 33/03/13 - 33/08/1l6, TO STTLY LiR 34/.8/15, TC ¥eMT 33/
TZASES: CSRAFT IESICRT

(

INSFECT CN 84/09/24 - 84/09/24,T0 STUDY DiR 84/09,/24, TO MGMT 84,09/24

PBASES: DRAFT TO FINAL REPORT

This repoic describes the metheds and procedures used in Tne
scudy and the zeported results accurately reflect the raw itz
of the study.

e
%a—; “ ,"ﬂ / %/m 7/ ;r/?ef

Quality Assurance Taca
RA/CQA Department
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BALE/3T3 TRANSFORMATICN ASSAY

Test Article I.D.:
Test Article Lot HO.:
MA Study No.s
Test Article Description:

Storage Conditions:

T1866.302002

Zine dialkyldi:hiophrosphate (Code CMA-105)

Not Provided

Pale Yellow, Viscous liquid

Room Temparature;

Protect from Light

Date Sample Received:
Initiation Date: 12/21/€2
Completion Date:

9/25/84

9/24/84
Report Data:

Sponsor:

Authorized Representative:

Testing Pacility:

Study Director:

Lead Technician:

12/10/82

CHEMICAL MANUFACTURERS ASSOCIATION
2501 M Street, MN.W.

washington, D.C. 20037

Carol R.

Stack, Ph.D.

MICROBIOLOGICAL ASSOCIATES, INC.
5221 River Road
Bethesda, Maryland 20816
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RESULTS AND DISCLiSSION

The test article CMA-105 was rece. ved by Microbjiological
Associztes on 12-1C-82 and was assigned the <od2 number T1866.
Storage requirements and expiration date were nc: specified.
The test article was stored at room temperature. The test
article was dissolved in acetons (CAs €7-64-1), 1ot 110844,
obtained from .7.7. Baker Chemical Company, Pnhiilipsbucg, N.J.
at the time of testing, T1366 was characterized as a pale
yYellow, viscous liquid.

T1866 was tssted in the absence of an exczenous metabolic
activation system at doses of 40, 30, and 20 mg/ul which were
selected following a Es2liminary dcse range-findiiug clonal
*owicicy assay. Dosing sslutions were prepared in acetone ang
then diluted to the appropriate (2¥) ccucentration with ~omplety
EMEM. The solvent control dishes were treated with acetrmra ac »
final concentration of 2 ul/ml. The cytotoxic efiects of a 24
hour treatment of BALB/3T3 clone A3l-1l cells with 40, 30 znd
20 ug/ml T1866 in the absence of an axcgenous metabolic
act_.vation system are Presented in Taple i. Relative to the
acatone control. the <=el) survival was approximately 2%, 43%,
and 83% at 40, 30 and 20 ug/ml, respectively. The activity of
T1866 in the BAIB/3T3 transformation system 2°5ter a 24 hour
treatrient in the absence of an excgenous .wetabolic activation
2ystem is presented in Table 2. One spontaneocus Type III focus
was observed in the solvent control fgi a background
transformation frequency of 0.12 x 10-2 three Type II and two
Type I1I foci were observec at 40 ua/ml, five Type II and four
Type III foci were observed at 30 ug/ml, and one Type III focus
was observgg at 20 ug/ml. The transformation frequency of
14.29 x 10 at 40 ug/ml was statistically increased (p<0.0%)
when compared to that of the acetone concrol. MNNG irdicad
thrss Type II and 15 nge III foe. for a transformaticn
freguency of 5.64 x 10 (p<C.01}.

CONCLUS IONS

The negative control and the positive control fulfilled :=%e
requiremerts for determination of a valid test.

-~

Under the conditions of “he assay described in this repact,
the data suggest that the test article TiB66 {CMA-105) does
induce morphological transformation in BALE/3T3 clone A3l-l
cells.
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TABLE 1

CYTOTOXIC EFFECTS OF T186% IN BALR/3T3 CLONE A21-1
CELLS EXPOSED IN THE ABSENCE OF FXOGENOUS
METABCLIC ACTIVATION

a Cloaing Relative Cloning
Treatment Efficiency” Efficigney
. (%)

Acetone
2 ul/ml

MNNG
0.5 ug-ml

T186€
40 ug/mi . 0.01 1.9
30 ug/ml 0.23 43.4
20 ug/ml 0.44 83.0

Cells seeded at 250 ce&ls/dish were treated the following

day for 24 hours at 36°C. The treatment medium was

washed off and the cells were cultured in complete EMEM for
7-10 days. Cells were fixed, atained with Giemsa, and scored
for colony formaiion.

Cloning efficiency was reported as the number of colonies
per number of cells seedad.

fslative clioning efficiency was repor:ed as the number of
colonies per treatment condition relative {normalized) to
100% survival in the solvent control.




TABLE 2

TRANSPORMATION POTENTIAL oF T1866 IN
SALR/3T3 CLONE A31-1 czLLs EXPOSED (N THE
ABSENC= OF EXOGENOUS METABOLIZ ACTIVATIOY

Total Poci/Tota: Di shes Transformatjon
Ty e IT Type III Frequeggy’
)

(x 10

Acetone
? ul/m1 0/15 1715

MNNG
0.5 ug/m1 3/14 15/14

T1866 4
40 ug/mi1 . 3/14 2/14 14.29
3¢ ug/ml 5/15 4/15 1.16
20 ag/ml 0/15 1/15 0.13

Cells seeded at 104 Cells/dish were treated the following day

for 24 hours at 36%%, The treatment medium was washed off

and the cells weres cultured in complete EMEM for 4-6 weeks.

Cells were £ stained with Giewzs, angd Score.. for morpho-
*nsformed focji.

Transformation frequaency is reported as the numbhar ~¢ TYpe
III foci per surviving ceii.

p<0.01, Mod:ified Poisson Distribution
P<C.0S. Modified Poisson Distributicn




Study Title: BALB/3T3 TRAINSPORAMTION ASSAY

Study Number: T1866.302002

Study Director: D. PUTMAN, PH.D.
Initiation Date: DECEMBEP 21, 1982
Review Completed Date: SEPTEMBER 24, 1984

This study has been divided into a series of phases. Using a
random sampling approach, Quality Assurance monitors each of
these phase- over a series of studies. Procedures, documenta-
tion, equipment, etc., are examined in corder to assure hat the
etudy is performed in accordance with the Good Laboratory
Practice regulations and to assure that the study is coaducted
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BALB/3T3 TRANSPORMATION ASSAY

Test Article I.D.: 2Zina> dialkyldithiophosphate (Code CMa-106)

Test Article Lot No.i Not Provided

MA Study No.: T1854.302002
Test Article Description: Clear Viscous Liquid

Storage Conditions: Room Temperature;
Protect from Light

Date Sample Received: 11/24/82
Initiation Date: 12/06/82
Completion Date: 9/24/84
Repcrt Date: 9/725/84
Sponsor: CHEMICAL MANUPACTURERS ASSOCIATION
- 2501 M Street, N.W.
Washington, B.C. 20037
Authorized Representative: Carol R. Stack, Ph.D.
Testing Facility: MICROBIOLOGICAL ASSCGCIATES, INC.

5221 River Road
Bethesda, Maryland 20816

Study Director:

Lead Technician:
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- control, the cell survival was approximately 158, 468 and 95%,

RESULTS AND DISCUSSION

The test article CMA~-106 was recesived by Microbiological
Associates on 11-24-82 and was assigned the code number T1854.
Storage requirements and sxpiration date were not specified.

The test article was storsd at room tcmoerature. Taie test
article was dissclved in acstone (CAS ¢7-64-1), lots 132200 and
110844, obtained from J.T. Baker Chemical Company, Phillipsturg,
N.J. At the time of testing, T1854 was characterized as a clear
viscous liquid.

T1854 was tested in the absence of an exogenous metabolic
activation system at doses of 32, 24 and 16 ug/ml which were
selected following a preliminary dose range-finding clonal
toxicity assay. Dosing solutions were prepared in acetone and
then diluted tc the appropriate (2X) concentration with complete
EMEM. The solvent control dishes were treated with acetone at a
final concentration of 2 ul/ml. The cytotozxic effects of a 24
hour treatment of BALB/3T3 clone A3l-1l cells with 32, 24 and
16 ug/ml in the absence of an exogenous metabolic activation
system are presented in Table 1. Relative to the acetone

respectively. The activity of T1854 in the BALB/3T3
transformation system after a 24 hour treatment in the absence
of an exogenous metabolic system is presented in Table 2. One
spontanecus Type III focus was observed in the aolvcnt_iontrol
for a background transformation frequency of 0.17 x 10 . One
Type III focus was observec a2t 32 ug/ml, two Type IIi foci were
observed at 24 ug/ml, and one Type II and three Type III foci
were observed at 16 ug/ml. The transformation frequencies of
the test article-treated groups wers no:i statistically increased
(p>0.05) when compared to that of the solvent control. MNNG
induced 20 Type II and_zl Type III foci for a transformation
frequency of 35.0 x 10 (p<0.01).

T1854 was tested in the presence of an exogencus metabolic
activation system at doses of 20, 18, 16 and 14 ug/ml which were
selected following a preliminary dose range-finding clonal
toxicity assay. Dosing solutions were prepared in zcetone and
then diluted to the appropriate (2X) concentration with
Dulbecco's PBS. The solvent control dishes were treated with
acetone at a final concentration of 2 ul/ml. The cytotoxic
effects of a 2 hour treatment of BALB/3T3 clone Aldl-l cells in
suspension culture with 20, 18, 16 and 14 ug/ml in the presence
of an S-9 activation system are presented in Table 3. Relative
to the acetone control, the cell survival was 13%, 198, 47% and
91%, respectively. The activity of T1854 in the BALB/IT)
transformation system after a 2 hour treatment, in suspensioa,
in the presence of an S-9 metabolic activation system te
presented in Table 4. Two Type II and one Type III foci were
observed in the acetone ,control for a background transformation
frequency of C.24 x 10 . Two Type II and five Type I[II foci
were observed at 20 ug/ml, three Type II and six Type Il foci

oo
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were observed at 18 ug/ml, four Type III foci were observed at
16 ug/ml, and two Type II and one Type III foci were obzerved at
14 ug/ml. The transfoszation frequencies of 8.93 x 1077 at

20 ug/ml and 7.14 x 10~% at: 18 ug/ml were statistically
increased (p<0.01) when compared to that of the solvent control.
BaP induced five Type II and 14 Type Eil foci for a
transformation frequency of 5.83 x 10 (p<0.01).

CONCLUS IONS
—_—e

The negative control and the positive control fulfilled the
requirements for determination of a valid test,

Under the conditions of the assay described in this report,
the data indicate that T1854 (CMA-106) induces morphological
i Clone A31-1 cells but only when

tested in the presence of = exogenocus source of metabolic
activation.
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CYTOTOXIC EFFECTS OF T1854 IN BALB/3T3 CLONE A3l-1
CELLS EXPOSED IN THE ABSENCE OF EXOGENOUS
METABOLIC ACTIVATION

a Cloning b Relative Cloning
Treatnment Bfficiency Bfficisncy

(%)

Acetone
2 ul/ml

MNNG
0.5 ug/ml

T1854
32 ug/ml
24 ug/ml
16 ug/ml

Cells seeded at 250 cells/dish were treated the following
day for 24 hours at 36 C. The treatment medium was

washed off and the cells were cultured in complete EMEM for
7-10 days. Cells were fixed, stained with Giemsa, and scored
for colony formation.

Cioning efficiency was reported as the number of colonies
per number of cells seeded.

Relative cloning efficiency was reported as the number of
colonies per treatment condition relative (normalized) to
1008 survival in the solvent control.
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TABLE 2

TRANSPFORMATION POTENTIAL OF T1854 IN
BALB/3T3 CLONE A31-1 CELLS EXPOSED IN THE
ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

Total Poci/Total Dishes Transformatﬁon
'ce I e I Frequegiy
(x 107%)

Acetone
2 ul/ml 0/14 1/14 .17

MNNG
0.5 ug/ml 20/15 21/is3 35.00°

T1854
32 ug/m1 . 0/15 1/15 1.11
24 ug/m1 0/14 2/14 0.75%
16 ug/ml 1/14 3/14 0.5%

Cells seeded at 104 cells/dish were treated the following day
for 24 hours at 3¢°c. The treatment medium was washed of¢
and the cells wer= cultured in complete EMEM for 4-6 weeks.
Cells were fixed, stained with Giemsa, and scored for morgho-
logically transformed foci.

Transformation frequency is reported as the number of Type
III foci per surviving cell.

P<0.01, Modified Poisson Distribution




20 ug/ml _ 0.04 12.5
16 ug/ml 0.15 46.9
( 14 ug/ml 0.29 90.6

Cells warg treated for 2 hours in suspension at a density

of 2 x 10° cells/4 ml treatment medium containing 100 ul S-9,
rhosphate and the appropriate concentration of test article
¢ control. The treatment medium was removed and the cells
wsre cultured at a density of 280 o£clla/£0 mm dizh, After
7-10 days incubation, the cells were fixed, stained and scored
for colony formation.

S , . ,
TADLE 3
' CYTOTOXIC EFFECTS OF T1854 IN BALB/3T3 CLONE A21-1
CELLS :XPOSEL IN THE PRESENCE CF ZXOGENOUS
METABCI.IC ACTIVATION
a Cloning Reslative Cloning
Treatment !fficioncyb !tficicgcy
' (%)
Acetone
2 ul/m1 0.32 106.0
BaP
12.5 ug/ml .15 50.0
T1854

Cloning efficiency was reporied as the uumber of colonies
per number of cells seeded.

Relative cloning efficiency was rerorted as the number of
colonies per treatment condition relative (normalized) to
1008 survival in the solvent control.
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TABLE 4

TRANSPORHATION POTENTIAL oF T1854 1IN
FALB/373 CLONE A31-) CELLS EXPOSED 1N THE
¥RESENCE cp EXOGENOUS METABOLIC ACTIVATION

—

Total Fbci(Tbtal Dishes Transforma jon
Type II Type III Frequen

(x 1079

of test article or
control. reatmans the cells were
Cultured at a dcnsity of 10 After 4-¢ veekg
incubation, the cells were fixed, Stained ang 8cored for
morphological transformation.

Trang formation trcqucncy wa
III foeci per sSurviving celj].

P<0.01, Modifieq Poisson Diatribution
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QUALITY ASSURANCE STATEMENT

Study Title: BALB/3T3 TRANSPORMATION ASSAY

Study Number: T1854.202002

Study Director: D. PUTMAN, PH.D.
Initiation Date: DECEMBER 6, 1982

Review Completed Date: SEPTEMBER 24, 1384

This study has been divided into a series of phases. Using a
random sampling approach, Quality Assurance monitors each cf
these phases over a series of studies. Procedures, documenta-
tion, equipment, etc.. are examined in order to assure that the
study is performed ia accordance with the Good Laboratory
Practice regulations and to assure that the study is conductad
according to the protocol.

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

ON 92/12/06 - 32,/12/06. 10 sTTDY SIR 22/:12/18,
PROTCCOL RET==W

INSPECT ON 53/01/17 - 23/01/17, 70 sTuUDY MGMT 33/9:.,13
REFEIDING CULIURES

NSPECT ON 33/04/20 - 83/04/28, 72 sTUDY SIR 33,/04/20, 7o MGMT 33,440
PEASES: TREATMENT oF TEST SYSTEM wiTw TEST AND CONTROL ARTII=Es

DISPICT ON 33/06/10 - 83/06/10, o sTey 9IR 33/05/13, TC Maur 33,14,
PSASES: DRASFT ITTORT

INSPECT ON 84/09/24 - 84/09/24, 70 stupy DIR 84/CS/24,TO MGMT 84,09/24
PHASES: DRAFT TO FINAL REPORT

This Teport describes the methods and procedures used in --ae
accura

study and the reported resulss ely reflect the raw daza

of the study.
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BALB/3T3 TRANSPORMATION ASSAY

Test Article I.D.: Zinc dialkyldithicphosphate (Code CMA-107)
Test Article Lot No.: HNot Provided

MA Study No.: T1857.302002

Test Article Description: Amber Viscous Liquid

Storage Conditions: Room Temperature;
Protect from Light

Date Sample Received: 11/24/82

Initiation Date: 12/06/82

Completion Date: 9/24/84
Report Date: 9/25/34

Sponsor: CHFMICAL MANUFACTURERS ASSOCIATION
. 2501 M Street, 4.w.
Washington, D.C. 20037

Authorized Representative: Carol R. Stack, Ph.D.

Testing Facility: MICROBIOLOGICAL ASSOCIATRS, INC.
5221 River Road
Bethesda, Maryland 2081¢
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Study Director: S\ N\ G 24-3+
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RESULTS AND DISCUSSION

The test article CMA-107 was received by Microbiological
Associates on 11-24-82 and was assigned the code number T1857.
Storage requirements and expiration date were not specified.
The test article was stored at room temperature. The test
article wvas dissolved in acetone (CAS 67-64-1), lot 132200,
obtained from J.T. Baker Chemical Cowpany, Phillipsburg, N.J.
At the time of testing, T183%57 was cha:acterized as an amber

viscous liquid.

T1857 was tested in the absence of an exogenous metaoolic
activation system at doses of 36, 27 and 18 ug/ml which were
selected following a preliminary dose range-finding clonal
toxicity assay. Dosing solutions were prepared in acetone and
then diluted to the appropriate (2X) concentration with complete
EMEM. The solvent control dishes were treated with acetone at a
final concentration of 2 ul/ml. The cytotoxic effeuts of a 24
hour treatment of BALB/3T3 clone A3l-l cells with 36, 27 and
18 ug/ml in the absence of an exogenous metabolic activation
system are presented in Table 1. Relative to the acetone
control, the cell survival was approximately 5%, 49% and 89% at
36, 27 and .8 ug/ml, respactively. The activity of T1857 in the
BALB/3T3 transformation system after a 24 hour treatment in the
absence of an exogenous metabolic activation system is presented
in Table 2. No spontaneous foci were obsorved in the solvent
control for . a background transformation f{requency of
<0.18 x 10°". One Type 1l and three Type lII foci were cbserved
at 36 ug/ml, one Type II and two Type III foci were observed at
27 ug/ml, and one Type III focus was‘observed at 18 ug/ml. The
transformation frequency of 10 x 10°" was statistically
increased (p<0.0l) when compared to that of the solvent control.
MNNG induced 16 Type 1I and 27 Type III foci for a
transformation frequency of 25.71 x 104 (p<0.01).

CONCLUS IONS

The negative control and the positive control fulfilled the
requirements for determination of a valid test.

Under the conditions of the assay described in this report,
the data indicates that T183%7 (CMA-107) induces a statistically
significant transformation frequency at extremely toxic doses
and should therefore be considered suspect in the BALB/3T3

transformation assay.




TABLZ 1

CYTOTOXIC EFFECTS OF T1857 IN BALB/3T3 CLONE A31l-1
CELLS XXPOSED IN THE ABSENCE OF EXOGENOUS
METABOLTC ACTIVATION

Cells seeded at 250 cells/dish were tre
day for 24 hours at 36°C. The treatmen
washed off and the cells wer
7-10 days. Cells were fixed
for colony formation.

—————
Cloning Relative Cloning
Tireatment? Bfficiencvb Efficigncy
(%)
2cetone
2 ul/m 0.37 100.0
MNNG
0.5 ug/ml 0.07 18.9
T1857
36 ug/m1 0.02 5.4
27 ug/ml1 0.18 48.6
18 ug/ml 0.33 89.2
a

ated the following

i medium was

e cultured in complete EMEM for

+ Stained wizh Giemsa, and scorec

Clogigg affiag

Sa<isSncy was reportad as tha number of cojoni. .

Per number of cells seeded.

Relative cloning efficiency was repczt
Solonies per treatment condition reias
1008 survival in the solvent control.

€d as the number of
ive (norrelized) to
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' TRANSFORMATION POTENTIAL OF T1857 IN
BALB/3T3 CLONE A3l-l CELLS EXPOSED IN THE
ABSENCE OF EXOGENOUS METABOLIC ACTIVATION
Treatment? Total Foci/Total Dishes Transformation
e e Frequensy
(x 10™9)
Acetone
2 ul/ml 0/15 0/15 . <0.18
MNNG
0.5 ug/ml 16/15 27/15 25.71€
T18S57
36 ug/ml 1/15 3/15 10.00°
27 ug/ml 1/15 2/15 0.74

18 ug/ml 0/13 1/13 0.23

2 Cells seeded at 10% cells/dish were treated the following day
for 24 hours at 36°C. The treatment medium was washed off
and the cells were cultured in complete EMEM for 4-6 weeks.
Cells were fixed, stained with Giemsa, and scored for morpho-
logically transformed foci.

b Transformation frequency is reported as the number of Type
III foci per surviving cell.

p<0.01, Modified Poisson Distribution




QUALITY ASSURANCE STATEMENT
N

Study Title: BALB/3T3 TRANSFORMATION ASSAY

Study Number: T18S57.302002

Study Director: D. PUTMAN, PH.D.
Initiation Date: DECEMBER 6, 1982

Review Completed Date: SEPTEMBER 24, 1984

This study has been divided into a ssries of phases. Using a
random sampling approach, Quality Assurance monitors each cf
these phases over a series of studies. Procedures, documenta-
tion, equipment, etc., are examined in order to assure that the
study is performed in accordance with the Good Labcratory
Practice regulations and to assure that the study is conducted
according to the protocol.

The following are the inspection dates, pPhases inspected., and
report dates of QA inspections of this study.
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DATES/PHASES

(

TNSPECT ON 32/12/06 - 32/12/06, TO STTDZ JIR 32/12/16., MGMT 82/.2
PUASES: PROTCCOL RETIIW

I¥SPECT CN 83/01/18 - 33/01/13, TO STUDY DIR 33/01/18, 33/01/#
PEASES: OILUTION OF TeST™ ARTICLZ AND CONTRCL ARTICIZ

INSPECT ON 33/06/13 - 33/06/13, TC STIDY JIR 33/06/13, TO MGMT 33/.3
PMASES: ORAFT REPCRT

INSPECT ON 84/09/24 - 84/09/24,TO STUDY DIR 84/09/24,TO MGMT 84/09/24

PHASES: DRAFT TO FINAL REPORT

Tis report describes the methods and prccedures used i the
study and the reported results accurately reflect ~ne raw 2data
of the study.
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BALB/3T3 TRANSFORMATION ASSAY

Test Article I.D.: 2Zinc dialkyldithiophosphate (Code CMA-108)

Test Article Lot No.:

Test Article Description:

Storage Conditions:

Not Provided
MA Study MNo.: T1852.302002
Light Brown Viscous Liquid

Room Temperature:;

Protect from Light

Date Sample Received:
11/29/82
9/24/84

Initiation Date:
Completion Date:
Report Date: 9/25/84

Sponsor:

Authorized Representative:

Testing Facility:

Study Director:

Lead Technician:

John McCarvill,

11/24/82

CHEMICAL MANUFACTURERS ASSOCIATION
2501 M Street, N.W.

Washington, D.C. 20037

Carol R.

Stack, Ph.D.

MICROBIOLOGICAL ASSOCIATES, INC.
5221 River Road
Bethesda, Maryland 20816
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RESULTS AND DIscussion

The test article
Associates on 11-24-82 a
Storage specified.
The room temperature. The test
article was dissolved in acetone (Ccas 67-64-1), lots 132200,
110844 and 246618, obtained fr Baker Chemical Company,
Phillipsburg, At the time of testing, T1852 was
characterized as a light brown viscous liquid.

T1852 was test
activation

ed with acetone at a
final concentration of 2 ul/ml. The cytotoxic effects of a 24

hour treatment of BALB/3T3 clone A31-1 cells with 26, 18 and
10 ug/ml in the absence of an exogenous metaboljic activation
system are presented in Table 1. Relative to the acetone
control, the cell survival was approximately 56%, 808% and 95% a¢
26, 18 and 10 ug/m1, respectively. The activity of T1852 in the
BALB/3T3 transformation System after a 24 hour treatment in thae
abs:nce of an éxogenous metabolic activation System is presented
One spontaneous Type III focus was observed in the
ion frequency of
d at 26 and
een Type III foci
(p<0.01, Modi £fied

T1852 was testas i, the presence of an S~-9 activation
11, 10 and 9 ug/ml which were selected

ary dose range-finding clonal toxicity
ions were Prepared in acetone and then
Priate {2x) concentration with pBS.

solvent control dishes were tr

concentratior cf 2 ul/ml.

treatmen

abolic activation
Relative to the acetone
Was approximately 0%, <18, 15% and
ml, respectively. The activity of
e transformation System after a 2 hour treatment in
in the Presence of s-9 activation s
One Type III focus

i were observed
TYpe III foci were

frequency was
the extreme level of toxicity.
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and eight e II1l foeci for a transformation frequency of
1.52 x 104 (p<0.0S, Modified Poisson Distribution).

CONCLUSIONS

The negative control and the positive control fulfilled the
requirements for determination of a valid test.

Under the conditions of the assay described in this report,
the data indicate that the test article T1852 (CMA-108) does
induce morphological transformation in BALB/3T3 clone A3l-l
cells in the presence of an exogenous source of metabolic
activation but only at levels of extreme toxicity. Since
activity was found at a single dose with survival of <1%, the
chemical should only be considered suspect in the BALB/3T3
transformation assay.
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CYTOTOXIC
CELLS

TABLE 1

EFFECTS OF T1852 IN BALB/3T2 cLONE A3l-1
EXPOSED IN THE ABSENCE oF EXOGENOUS
METABOLIC ACTIVATION

Treatment?

Cloning Relative Cloning
Efficiencyb Efficigncy
(%)

Acetone
2 ul/ml

MNNG
0.5 ug/m1

T1852
26 ug/ml

18 ug/m1
10 ug/ml

0.44
0.52

2 Cells seeded at 250 cells/dish were trea
day for 24 hours at 365, The treatment

washed off and

7-10 days. Cells were fixed, stajineg with Giemsa, angd
for colony formation. .

the cells were cultured in complete EMEM for
scored

Cioaing efficiency Was reported as the number of colonies
Per number of cells seeded.

Relative cloning efficiency was reported as the number of
colonies per treatment condition relative (normalized) to
1008 survival in the solvent control.,
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TABLE 2 -

TRANSFORMATION POTENTIAL OF ~1852 IN
* BALB/3T3 CLONE A31-1 CELLS EXPOSED IN THE
ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

.

Total Poci/T>tal Dishes Transformatjon

Type 11 Type III Erequcniy
(x 10~4)

Acetone
2 ul/ml 0/15 1/18

MNNG
0.5 ug/m1 6/15 17/15

T1852
26 ua/m1 0/15S 1/15

18 ug/ml 0/18 0/18

10 ug/m1 0/18 1/15

Cells seeded at 104 cells/dish were treated the following day
for 24 hours at 36°C. The treatment medium was washed off
and the cells were cultured in complete EMEM for 4-6 weeks.
Cells were fixed, stained with Giemsa, and scored for morpho-
logically transformed foci.

Transformation frequency is reported as the number of TYpe
III foci per surviving cell.




TABLE 3

CYTOTOXIC EFFECTS OF T1852 IN BALB/3T3 CLONE A3l-1
CELLS EXPOSED IN THE PRESENCE OF EXOGENOUS
METABOLIC ACTIVATION

a Cloning b Relative Cloning
Treatment Efficiency Efficigncy
(%)

Acetone
2 ul/m}

BaPp
12.5 ug/m1

T1852
12 ug/m1 0.00

11 ug/mi <0.01
10 ug/mi1 0.06
¢ ug/ml 0.35

Cells wers treated for 2 hour- i suspension at a density

of 2 x 10~ cells/4 " medium containing 100 ul S-9,
1.9 mM NADP, 1.9 NADPH, 7.4 mM glucose~-6~
phosphate and

or control.

After
7-10 days . 9§ were fixed, stained and scored
for colony

Cloning efficiency was reported as the number of colonies
Per number of cells 3eeded.

Relative cloniag efficiency was reported as the number of
colonies par treatment condition relative (normalized) to
1008 survival in the solvent control.
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TABLE 4
: TRANSFORMATION POTENTIAL OF T1852 IN
BALB/3T3 CLONE A3l-1l CELLS EXPOSED IN THE
PRESENCE CF EXOGENOUS METABOLIC ACTIVATION
'l‘roatmnt‘ Total Poci/Total Dishes ‘l‘ransformtgon
'F[T:'e 3§ 4 ﬁo TIT Prequcgiy
(x 10°7)
Acetone
2 ul/ml 0/15 1/15 0.17
BaP
12.5 ug/ml 1/15 8/15 1.52¢
' T1852
12 ug/ml - TOXIC ~-
11 ug/ml 7/15 6/15 ncd
( 10 ug/ml 1/18 1/18 1.11
9 ug/ml 0/15 1/18 0.19
2 Cells werg treated for 2 hours in suspension at a density
of 2 x 10° cells/4 ml treatment medium containing 100 ul §-9,
1.4 mM NADA, 1.9 mM NADPH, 7.4 mM gluccee~-6-

1.9 mM NADP,

phosphate and the appropriate concentralton of test articleor
control. The treatment modiun was removed and the cells were

cultured at a density of 10 cells/6C mm dish. After 4-6 veeks
incubation, the cells were fixed, stained and scored for

morphological transformation.

D  mransformation frequency was reported as the number of Type

III foci per surviving cell.
p<0.05, Modified Poisson Distribution.

NC, not calculated due to extreme level of toxzicity.
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Study Title: BALB/3T3 TRANSFORMATION ASSAY

Study Number: T1852.302002
Study Director: D. PUTMAN, pm.pD.
Initiation Date: NOVEMBER 29, 1982

( Review Completed Date: SEPTEMBER 24, 1984

h, Quality Assurance moni
these phases over a series of studies.

tors each of
Procedures.

documenta-

tion, equipment, etc., are ex ned in order to assure that the

study is performed in accordance with the Good
Practice requlations and to 4ssure that the study

according to the Protocol.

The fcllaving are the inspection dates,
Teport cCates of Qa inspections of this s

Laboratory

is conducted

Phases inspected, andg
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CATES/PHASES
g!S?!C! eN 32/11/29 - 32/1l/29, TO STUDY

PMASES: PROTCCOL REVEW

INSPECT ON 83/02/04 - 83/02/0%, 70 STUDY DIR 83/02/04, T
PWASTS: SCORING TRANSFORMATICN PLATES

NS2ECT SN 33/08/05 - 33/08/03, DI 33/98/035, °
PYASES: IETESDING OF CULITRES

INSPECT ON 33/10/07 - 93/13/11, TO STTLY DI 83/19/w2, T
PEASES: ORAST IETPORT

INSPECT ON 24/09/24 - 84/09/24,T0 STUDY DIR 84/09/24,TO MGMT 84/09/4

PHASES: DRAFT TO FINAL REPCRT
(

i3 repor: describes «he methods and procedures used i the
study and the reporzed results accurately reflect the Iavw data
of the study.

RA/QA Cepartment
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BALB/3T3 TRANSPORMATION ASSAY

Test Article I.D.: Zinc dialkyldithiophosphate (Code CMA-109)
Test Article Lot No.: Not Provided

MA Study No.: T1855.302002

mest Article Description: Amber Viscous Liquid

Storage Conditions: Room Temperature;
Protect from Light

Date Sample Received: 11/24/82

Initiation Date: 12/20/82

Completion Date: 9/24/84

Report Date: 9/25/84

Sponsor: CHEMICAL MANUFACTURERS ASSOCIATION
2501 M Street, N.W.
washington, D.C. 200137

Authorized Representative: Carol R. stack, Ph.D.

Testing Facility: MICROBIOLOGICAL ASSOCIATES, INC.

$221 River Road
Bethesda, Maryland 20816

Study Director: \S:ng,__. -24-
Emfi é Putman, R0, Date

L= f/y </
Lead Technician: 7 “4.":/. : /.‘-f:tg.

onn




lots 132200 and 110844,
Company, Phillipsburg, N.J.
At the time of testing, ized as an amber
viscous liquiq.

T1855
activation

the cel i i ly 1%, 31% and 67w,
Fespectively. fMhe activity of T1855 in the BALB/ 373
i system i

and
C ug/mi.

e e ettt

of the assay described in this report,
109 induces a substantia)
€ant increasge in
erate to non-toxic dose levels
A the BALB/3T3 transformatior
assay.
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CYTOTOXIC EFFECTS OF T1855 IN BALB/3T3 CLONE A31l-l
CELLS EXPCSED IN THY ABSENCE OF EXOGENOUS

METABOLIC ACTIVATION

a Cloning b Relative Cloning
Treatment Efficiency Efficisncy
(%)

Acetone

2 ul/m1 0.51 100.0
MNNG

0.5 Ilg/ml 0.02 3.9
T185S

60 ug/ml 0.903 0.6

4% ug/ml’ 0.16 31.4

30 ug/ml 0.34 66.7

2 Cells seeded at 250 cesls/dish were treated the following
day for 24 hours at 36 C. The treatment medium was
washed off and the cells were cultured in complete EMEM for

7-10 days.

Cells were gixod. stained with Giemsa, and scored

for colony formation.

b Cloning efficiency was reported as the number of colonies
per number of cells seeded.

€  Relative cloning efficiency was reported as the number of
colonies per treatment condition relative (normalized) to

1008 survival in the solvent control.
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TABLE 2

TRANSPORMATION POTENTIAL op T1855 IN
BALB/3T3 CLONE A31-1 CELLS EXPOSED IN THE
ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

Total Fbci(Tbtal Dishes Transformatﬁon
Type IT Type IIT Frequensy
)

(x 10~

Acetone
2ul/m1 0/13 1/13 0.15

MNNG
0.5 ug/m1 21/15 26/15 86.67°

T1855
60 ug/m1 1/15 0/15 €22.22
45 ug/m1’ 1/15 4/15 1.67
30 ug/ml 1/15 3/15 0.59

a Cells seeded at 104 cells/dish were treated the foil
for 24 hours at 36°c. The treatment
and the cells were cultured in comple
Cells were fixeq, sStained with Giemsa
logically transformed foci.

Transformation frequency is reporte
ITY f£52i per surviving cel'.

P<0.01 Modifieqd Poisson Distribution
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Study Title: BALB/3T3 TRANSPORMATION ASSAY

Study Number: T1855.302002
Study Director: D. PUTMAN, PH.D.
Initiation Date: DECEMBER 20, 1982

( Review Completed Date: SEPTEMBER 24, 1984

l This study has been divided into a series of phases. Using a
random sampling approach, Quality Assurance monitors each of
, these phases over a series of studies. Procedures, documenta-
: tion, equipment, st<., TS amamined in arder to assure that
study is performed in accordance with the Good Laboratory
Practice regulations and to assure that the study is conducted

according to the protocol.

The following are the inspection dates, phases inspected, and
report dates of CA inspections of this study.
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DATES/PHASES
( SPECT oN 92/:2/22 - 32/12/22,
PEASES:

T3 STTDY a1z 32/12/22,
?ROTOCCL~3!725W

iNSPECT ON 83/02/08 - 33/02/03,

TO STTDY pra 83/92/09,
PIASES: DILOUTICN oF Test

TO uGMT 33/22/22
ARTICIE

~

SJSPECT ON 83/06/09 - 33/06/09, mo STUDY 213 33/26/10, ™ MGMT 33/12,2+
PEASES : DdRasm REPCRT

INSPEICT ON 84/09/24 - 84/09/24

. TC STUDY DIR 84/09/24, ™ MGMT 84/09,/24
PHASES: DRAFT ™o FINAL REPORT

This repore describes the methods and proceduras u
study and the reporeed

Sed in she
resulsgs accuratel
Qf the study.

Y reflect the Taw ZJa=s

’W,__,._, J 4 7/25'%’5‘
CQuality Assurance Late
RA/Qa Cepartment .
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BALB/~T13 TRANBPORMATION ASSAY

Test Article I.D.: Zine dialkyldithiophosphate (Code CMA-110)
Test Article Lot No.: Not Provided

MA Study No.: T1851.302002

Test Article Description: Dark Amber Viscous Liquig

Storage Conditions: Room Temperature;
Protect from Light

Date Sample Received: 11/24/82
Initiation Date: 12/07/82
Completion Date: 9/24/84
Report Date: 9/25/84
Sponsor: CHEMICAL MANUFACTURERS ASSOCIATION
2501 M Street, N.w.
Washington. D.C. 20037
Authorized Rapresentative: Carol R, Stack, ph.D.
Telting Pacility: MICROBIOLOGICAL ASSOCIATES, INC.

5221 River Road
Bethesda, Maryland 20815

Study Director: ——

—
Donalqd 1. Putman, «D.

. . » « 4
Lead Technician: //»/zﬂ 5 /% ;g{,é
~John MeCarvy . B.S.




CYTOTCKIC EFFECTS OF T1851 IN BALB/3T3 CLONE A31l-1
CELLS EXPOSED IN THE ABSENCE OF EXOGENOUS
METABOLIC ACTIVATION

a Cloning Relative Cloning
Treatment Efficiency szicisncy
(s)

Acetone
2 ul/ml

MNNG
0.5 ug/ml

T1851
26 ug/ml

18 ug/ml
12 ug/ml

Cells seeded at 250 ceals/dish were treated the following
day for 24 hours at 36 C. The treatment medium was

washed off and the cells were cultured in complete EMEM for
7-10 days. Cells were fixed, stained with Giemsa, and scored
for colony formation.

Cloning efficiency was reported as the number cf colonies
per number of cells seeded.

Relative cloning efficiency was reported as the number of
colonies per treatment condition relative (normalized) to
1008 survival in the solvent control.




Total Foei Tota] Dishes Transformation
Type 17 T?Ee II1

equency
(x 10'8)

were fixed
logically tranes

-~

ed as the Dumber of Tyre
P<0.01, Modifieq Poisson Distribution.
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CYTOTOXIC EFFECTS OF T1851 IN BALB/3T3 CLONE A3l-l
CELLS EXPOSED IN THE PRESENCE OF EXOGENOUS
METABOLIC ACTIVATION

iy

a Cloning b Relative Cloning
Treatment Efficiency Bfficisncy
(3)

———

Acetone
2 ul/ml

BaP
12.5 ug/ml

T18S)
14 ug/ml .

12 ug/ml
10 ug/ml
8 ug/ml

Cells wers treated for 2 hours in suspension at a density

of 2 x 10° cells/4 ml treatment medium containing 100 ul S-9,
1.9 mM NADP, 1.4 mM NADH, 1.9 mM NADPH, 7.4 mM glucose-6-
phosphate and the apnronri:ce concentration of zese areisls
or control. The treatment medium was removed and the cells
were cultured at a density of 250 cells/60 mm dish. After
7-10 days incubation, the cells were fixed, stained and sco
for colony formation.

Cloning efficiency was reported as the number cf colonies
per number of cells seeded.

Relative cloning efficiency was reported as the number of
colonies per treatment condition relative (normalized) to
1008 survival in the solvent control.




Trecatment?

Acetone
2 ul/m1

Bap
12.5 ug/m1

T1851
14 ug/m1

12 ug/m1
10 ug/m1
8 ug/m1

Cells wtrg treateq for
of 2 x 10°% o_,,_5C

1.9 aM Nap

-6 weekjy
e ed cred for
morphalogical tran

bmgtemtian frequency was Feported as the num
111 foci Per surviving Cell.

P10.01
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QUALITY ASSURANCE STATEMEN.

Study Title: BALB/3T3 TRANSFORMATION ASSAY

‘Study Number: T18S51.302002

Study Director: D. PUTMAN, PHD.

Initiation Date: DECEMBER 7, 1982
leview Completed Date: SEPTEMBER 24, 1984

This study has been divided into a series of phases. Using a
random sampling approach, Quality Assurance monitors each of
these phases over a 3jeries of studies. Procedures, dJocumenta-
tion, equipment, etc.. are examined in order tO asaure that
study is performed in accordance with the Good Laboratory
Practice regulations and to assure that the study is conducted

according %o the protocol.

The following are the inspection dates. phases inspected, and '’
report datss of CA inspections cf this study.
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T.'t Articl. I.D. H

Not Ptovided

MA Study No.:
Test Article Dcncription:

Storage COnditions H

Date Samp)e Receiveq;
Initiation Date:
Completion Date: 9/24/34
Report Datge; 9/25/84

Sponsor:

Authorizeq R.presentative:
Testing Pacility:

Study Diroctor ]

Leagd Technicim:

T1867. 302002

Darx Viscous Liquig

Room Temperature H
Protecst

from Light

12/10/82
12/21/82

CAL MANUFACTURERS ASSOCIATION
2501 M Street, N.wW.
Washington, . 2003 7

Caro) R, Stack, Ph.D,




RESULTS AND DISCUSSION

The test article CMA-11l1 was received by Microbiologica}
Associates on 12-10-82 and was assigned the code number T1867
Storage requirements and expiration date were not specified. '
The test article was stored at room temperature. The test
article wvas dissolved in acetone (CAS 67-64-1), lot 110844,
obtained from J.T. Baker Chemical Company, Phillipsburg, N.J.
AT the time of testing, T1867 was characterized as a dark
viscous liquid.

T1867 was tested in the absence of an exogenous metaboljc
activation system at doses of 40, 30 and 20 ug/ml which were
selected following a preliminary dose range-finding clonal
toxicity assay. Dosing solutions were prepared in acetone angq
then diluted to the appropriate (2x) concentration with complet,
EMEM. The solvent control dishes were treated with acetone a 2
final concentration of 2 ul/ml. The cytotoxic effects of a 24
hour treatment of BALB/3T3 clone A3l-l cells with 40, 30 and
20 ug/ml in the absence of an exogenous metabolic activation
system are presented in Table 1. Relative to the acetone ‘
control, the cell survival was approximately 12%, 43% and 80% 3 .
40, 30 and 20 ug/ml, respectively. The activity of T1867 in tn ;
BALB/3T3 transformation system after a 24 hour treatment in tie
absence of an exogenous metabolic activation system is presented
in Table 2. One Type I1I focus was observed in the solvent
control fo_s a background transformation frequency of
0.15 x 10"'. 1Two Type II and four Type III foci wer« observed
at 40 ug/ml, one Type II and six Type III foci were observed at
30 ug/ml, and one Type III focus was obsgrved at 20 ug/ml. The
ttansformgsion frequencies of 4.44 x 10 ~ at 40 ug/ml and
1.9%5 x 10 at 30 ug/ml were statistically increased (p£0.01)
when compared to that of the solvent control. MNNG induced 21

11 ang426 Type III foci for a transformation frequency of
86.67 x 10 (p0.01).

CONCLUS IONS

The negative control and the positive control fulfilled the 4
requirements for determination of a valid test.

Under the conditions of the assay described in this reports -
the data indicate that the test article T1867 (CMA-111) does R
induce morphological transformation in BALB/3T3 clone All-l

cells.




Cloning b Relative Cloning
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TABLE 2

TRANSFORMATION POTENTIAL OF T1867 IN
BALB/3T3 CLONE A31-1 CELLS EXPOSED IN THE
ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

—————

Treatment® Total Foci/Total Dishes Transformatjoe
TYpe 1Y e III Proquensy

Acetone
2 ul/ml 0/13 1/12 0.1t
MNNG _ :
0.5 ug/ml 2i/15 26/15 86.67° g :
T1867
40 ug/ml1 2/15 4/15 4.44%
30 ug/m1’ 1/14 6/14 1.95%
20 ug/ml 0/13 1/13 0.19
a

Cells seeded at 10% cells/dish were treated the following da
for 24 hours at 36°C. The treatment medium was washed off
and the cells were cultured in complete EMEM for 4-6 weeks.
Cells were fixed, stained with Giemsa, and scored for morph
logically transformed foci.

Transformation frequency is reported as the number of Type
III fuci per surviving cell.

p20.01, Modified Poisson Distribution




Study Number . T1867.302002
Stugy Diroctor: D. PUTMAN, PH.D.

DECEMBER 21,
Revjiew Cbmpletod Date:

Initiation Date: 1982

SEPTEMBER 24, 19g4
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DATES/ PHASES
( yse=cT ow 32/:2/22 - 92/12/22, 7O STUDY DIR 82/12/29, TO MGMT 32,
PROTCCOL REVIZW

NSPECT ON 83/02/2S - 33/02/25, 7O STUDY DIR 33/02/25, T2 MGMT 33,
PEASES: REFEZREDNING CULITRES

INS?ECT ON 83/06/08 - 33/06/09, TO STTDY DIR 33/06/09,7TC MGMT 33,
PHASES: ORAFT REPORT
INSPECT ON 84/09/24 - 84/09/24,TO STUDY DIR 84/09/24,TO MGMT 84/09/24

PHASES: DRAFT TO FINAL REPORT

This report describes the methods and Procedures used in the
study and the repor=ed results accurately reflect the raw 2aca
of the study.
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BALB/3T3 TRANSPORMATION ASSAY

Test Article l.D.: 2Zinc dialkyldithiophosphate (Code CMA-112)
Test Article Lot No.: HNot Provided

MA Study No.: T1853.302002

Test Article Description: Clear Amber, Viscous Liquid

Storage Conditions: Room Temperature:;
Protect from Light

Date Sample Received: 11/24/82
Initiation Date: 11/29/82
Completion Date: 9/24/84
Report Date: 9/25/84
Sponsor: CHEMICAL MANUFACTURERS ASSOCIATION
. 2501 M Street, N.W.
Washington, D.C. 20037
Authorized Representative: Carol R. Stack, Ph.D.
Testing PFacility: MICROBIOLOGICAL ASSOCIATES, INC.

$221 River Road
Beth2sda, Maryland 20816

Study Director:

Lead Technician:
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CYTOTOXIC EFFECTS OF T18S53 IN BALB/3T3 CLONE A31l-1
CELLS EXPOSED IN THE ABSENCE OF EXOGENOUS
METABOLIC ACTIVATION

a Cloning b Relative Cloning
Treatnent Efficiency !fficisncy
(s}

Acetone

2 ul/ml 0.37 100.0
MNNG

0.5 ug/ml 0.07 18.9
T1853

20 ug/ml 0.21 6.8

17 ug/ml 0.27 73.0

14 ug/ml 0.36 97.3

2 Cells seeded at 250 ccsls/dish were treated the following
day for 24 hours at 36°C. The treatment medium was
wvashed off and the cells were cultured in complete EMEM for
7-10 days. Cells were fixed, stained with Giemsa, and scored

for colony formation.

b Cloning efficiency was reported as the number of colonies
per number of cells seeded.

€ Relative cloning efficiency was reported as the numbet of
colonies per treatment condition relative (normalized) to

1008 survival in the solvent control.




POTENTIAL OF T1853 1N

-1 CELLS EXPOSED 1N
us METABOLI ACTIVATION

Tota} Fbci(Tbtal Dishes Transformatson
Type II Type IiT equen

(x 10 $¥

———

<0.18

25.73¢

Tran-fcrmation fraguss
e - 5

USacy is reported ag the number Sf Type
+i roci per Surviving Cell.

P<0.01 Modifieq Poisson Distribution
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QUALITY ASSURANCE STATEMENT

Study Title: BALB/3T3 TRANSFORAMTION ASSAY

Study Number: T1853.302002

Study Director: D. PUTMAN, PH.D.
Initiation Date: NOVEMBER 29, 1982

Review Completed Date: SEPTEMBER 24, 1984

™his atudyv has heen divided into a series of phases. Using a
random sampling approach, Quality Assurance monitors each of
these phases over a series of studies. Procedures., documenti-
tion, equipment, etc., are exanmined in order to assure that
study is performed in accordance with the Good Laboratory
Practice regulations and to assure that the study is condu
according to the protocol.

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

ol |
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BALB/ 373 TRANSFORMATION ASsay

Test Article I.D.:
Test Article Lot No.:
MA Stuagy No.: T2255.302
Test Article Description:

Storage Conditions:

Date Sample Receiveq:

4/3/84
9/24/84

Initiation Date:
Complotion Date:
Report Date: 9/25/84

Sponsor:

Authorizeq Representative:

Testing icility:

Study Director;

Leaq Tbchnicianx

Room 7
Protec

2inc chloride
KrJYy

White granules

émperature;
t from Light

12/12/81

CHEMICAL MANUPACTURERS ASSOCIATION
2501 M Street, y W.
WQshington. D.cC.

Stack, Ph.D.

20037
Carol R.

MICROBIOLOGICAL ASSOCIATES, INC,
S i ad

Marylang 20816




RESULTS AND DISCUSSION

The test article was received by Microbiological Associates
on December 12, 1983 and was assigned the code number T22S5t.
Storage requirements and expiration date were not specified.
Upon receipt, the test article was described as white granules
and was stored in the dark at room temperature. The test
article was dissoived in distilled water (CAS 7732-18-5), lot
13P880, obtained from Gibco Laboratories, Grand Island, NY, and
dosing solutions were prepared in PBS immediately prior to use.
At the time of testing, T2255 was describec as white granules.

72255 was tested in the presence of an exogenous metabolic
activation system at doses of 800, 600, 400 and 200 ug/ml which
were selected following a preliminary dose range-finding clonal
toxicity assay. Dosing sclutions were prepared in distilled
water and then diluted to the appropriate (2X) concentration in
PBS. The solvent control dishes were treated with distilled
water at a final concentration of 2 ul/ml.

The cytotoxic effects of a 2 hour treatment of BALB/3T3
clone A3l-l cells with 800, 600, 400 and 200 ug/ml in the
presence of -a rat liver S-9 activation system ace presented in
Table 1. Relative to the solvent control, the cell survival was
approximatoly 1%, 2%, 17% and 83% &: 800, 600, 400 and 200
ug/ml, respectively. The activity of T225% in the =ransfor-
mation assay under the same treatment conditions are presented
in Table 2. Two Type II but no spontaneous Type III foci were
observed in the solvent iontrol for a background transformation
frequency of <0.22 x 10”%. Treatments at 800 and 6C0 ag/ml were
extremely toxic and the cells in the transformation 11 shes
failed to grow. One Type II and 3 Type III foci were observed
at 400 ug/ml, and two Type II and 5 Type III foci were observed
at 300 ug/ml. The induced transformation frequencies 2¢ 4.00 x
10~% and 1.43 x 10™% were statistically increased above the
solvent conmtrsl fp<C. "1 and p¢0.0S, respactively. Modified
Poisson Distribution. BaP induced 7 Type II and, ? Type III
foci for a transformation frequeacy of 2.17 x 10°¢ {pe0.01,
Modified Poisson Distribution).

CONCLUSIONS

The negative control and the positive control 2.l filled
requirements for determination of a valid tesct.

Under the conditions of the assay described :n -h:$ repo
the data indicate that the test article, 2inc chlorile. does
induce morriological transformation of BALB/3T3 :lone aAJl-l
cells in the presence of rat liver S-9.




TABLE

CYToTox1c EFPECTS oF T2255 1o BALB
CELLSs EXPOSED 1N THE PRESENCE OP
METABOL1C ACTIVATION

e ————

a Clcning b Relatjve Cloning
Trcatmcnt Efficiency Efficiency

(8)€
Water ‘
4 ul/m

100.0

Bap
12.5 ug/m;

T225s
800 ug/m1

76.7

l.0

600 ug/ml 0.007 2.3

400 ug/m1 0.0s
200 ug/m1 0.25

l6.7
83.3

Cells &reated for 2 houry in sSuspen
2 x 106 cells/4 m) PBS containin.
mM NADH M

1T a

lony formaticn.

Cloninq cfficiency is Feported ag the number of Cclonjies
Per numher of cells Seeded.

Relative €loning
Coloniesg Per trea
the 8Olvent control .
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TRANSFORMATION POTENTIAL OF T2255 N

TABLE 2

BALB/3T3 CLONE A3l-1 CELLS EXPOSED IN THE -
PRESENCE OF EXOGENOUS METABOLIC ACTIVATION

Treatnent® Total Poci/Total Dishes Trans{ormation
e Prequcniy
* \ (x 10°™%)
Water
4 ul/mi 2/18 0/15 0.22
BaP
12.8% ug/ml 7/14 7/14 2.17%s
T228S
800 ug/ml - TOXIC -
600 ug/ml - TOXIC -
400 ug/ml 1/15 3/1s 4.00%*
200 ug/ml 2/14 5/14 1.43*

8 Cells groltod for 2 hours in suspersion at a density of
cells/4 ml PBS containing 100 ul S-9, 1.9 mM NADP,
l.4 nM VADH, 1.9 mM NADPH, 7.4 mM glucose-6-phosphate and the
arpropriate concentration of test article or control. The
treatment medium was removed and the cells wera cultured at a
After 4-5 weeks incubation,
the cells were fixed, stained and scorsd for morphological

2z 10

density of 10

transformation.

cells/60 mm aish.

Transformation frequency is reported as the number of
Type III foci per surviving cell:; **, p<0.01l; *, p<0.0S.
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CATES/ PQAS!S

INSPECT ON 84/03/20 - 84/03/20,TO STUDY DIR 84/03/20,T0 MGMT 84/03/#

PHASES: PROTOCOL REVIEW 4

INSPECT ON 84/04/30 -~ 84/04/30,TO STUDY DIR 84/04/30,TO MGMT 84/05,
PHASES: SCORING & RECORDING PARALLEL TOXICITY PLATES

INSPECT ON 84/06/07 - 84/06/07,TO STUDY DIR 84/06/07,TO MGMT 84/0¢

PHASES: DRAFT REPORT

INSPEC] QN 84/09/24 - 84/09/24,TO STUDY DIR 84/09/24,TO MGMT 84/09.

PHASES: DRAFT TO FINAL REPORT

T™is repor:t describes the methods and pre~~dures used in the
tudy and the repcrted results accurately reflect the raw i

of the study.

%—. J A/ m J/ z,s-'/ &

‘Quality Assuvrance Tace
RA/QA Cepartment
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Completion Date: S/24/84
Report Date: 9/25/84

Sponsor: CHEMICAL MANUFACTURERS ASSOCIATION
. 2501 M Street, N.W.
Washington, D.C. 20037

( Authorized Representative: Carol R. Stack, Ph.D.

Testing Pacility: MICROBT~"OGICAL ASSOCIATES, INC.
5221 River Road
Bethesda, Maryland 20816

—

L _j ( BALB/3T3 TRANSFORMATION ASSAY
L . Test Article I.D.: Calcium dialkyldithiophosphate
{

' Test Article Lot No.: Not Providead

MA Study No.: T2253.302

. Test Article Description: Light Green, Viscous Liquid
Stcrage Conditions: Room Temperature:;

. Protect from Light

: Date Sample Received: 12/12/83

Initiation Date: 3/30/84

Study Director:

Lead Technician:

£ "MICROBIOL
. ASSOCIATS |
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II and 2 Type III foci were cbserved at 0.03 ul/ml. None of the
transformation frequencies in the test article-treated groups
vere statistically increased relative to the solvent control
roup (p>0.0S, Modified Poisson Distribution). BaP induced 9
¥ypo II and 10 Type III foci for a transformation frequency of
2.86 z 10 (p20.01, Modified Poissorn Distribution).

CONCLUSIONS

The negative control and the positive control fulfilled the
rejuirements for determination of a valid test.

Under the conditions of the assay described in this report,
calcium dialkyldithiophosphate does not induce a significant
level of morphological transformation in BALB/3T3 clone A31l-l
Cells when tested in the presence of an S-9 activation system
and, therefore, should be considered negative in this assay

system.
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TABLE 2

CYTOTORIC EFPECTS OF T2253 70 BAIS/3T3 CLOWE A3l-1 CELLS
EXPOSED IN THE PRESRNCE OF EXOGENOUS METABOLIC ACTIVATION

Concurrent Tozicity Test for Assay 1

a Humber of Colonies Total Cloning Relative Cloni.
Treatment ate ate ate Colonies efficiency® EBfficiency (%

Acstone
2 wl/ml

Sap
12.5 uwg/mt 70

12233
0.08 ul/ml 114

0.04 ul/m1 119 122
0.03 ul/m1 120 126
0.02 ul/mi 1 114

2 Cells treated for 2 hours in suspension at a density of 2 x 10% cells/¢ n1 PBs
containing 100 ul $-9, 1.9 =M WMADP, 1.4 mM WADE, .9 -2 NADPH, 7.4 glucose-6é-phosphate
and the appropriste coancentration of test article or control. The treatment medium
wYas rencved and the celle were cultured at a density of 250 cells/60 mm dish.

After 7-10 days incubation, the cells were fized, stained an¢ ecored for colony

formation.

b Cloning efficiency is reported as the number of colonies per number of cells
seeded.

€ Relative cloning efficiency is reported as the number of colonles per treatment
condition relative to 100V survival in the solvent contrel.

£C*MICROBIOLO(
ASSOCIATES-




Tasrz 3

TRAHSFOIHATIOI POTENTIAL (27 4
¥ Yosep 18 THE PRESENCE or

T2253 ™ BALB/ 373 CLone 2313 CELLS
EXOGENCOUS MET

ABOLIC ACTIVATION

Assay )

Treatment a

Dishes with l’oci('hotu Dishes
e I

0/15%

Acetone
2 ul/m)

sap
12.5 ug/m1

T2253
0.05 u1/my

0.04 ul/m}
0.03 “l/m1

0/18

0/13 S/13

G/158
0/1s
0/158

0/18
0/18
o/1s

0.02 ul/m1 0/18 0/1s /13
: Cellg treated for 2 Lours a¢ a donnty of 2 - 106 cells/4 m1 PBe ccntaining
100 ul/my $-9, -9 mM NADP, 1.4 my MADR, # NADpy, 7.4 my glucoso-s-pho-phnto

the lppzopriito eoncentrl
8 r

ed ang the cells vere cultuiod at a

Tota: Pbci(?btal Diahesg
‘Yrpe I e IXT

/158 0/1s <0.13

/13 5/13 1.320»

0/15
o/1s
0/1s

o/1s
0/18
0/1s
o/1s

<0.1%8
<0.14
<0.13

<0.14

Cle op contra)], Th! treatmene
dcnnity of 10 Cells/60 mm

€ weeks incubation. the cellg were fixed, $tained ang $Cored for
io

Rorphologicayl tran.torna:x n.

foci per survxvan




TABLE 4

CYTOTOXIC RFFECTS OF T2253 TO BALB/3T3 CLONE A3i-! CELLS
EXPOSED IN TRE PRESENCE OF EXOGRNOUS METABOLIC ACTIVATION

Concurrent Tozicity Test for Assay 2

a Bumber of Colonies Total Cloning Relative Cloni
Treataent ate ate ate Colonies ffficienc) Efficiency (";8

Acetone
2 ul/ml
sap
12.8 ug/ml 82 s1

T2283
0.08 ul/ml 41 40 2 0.16

0.05 ul/m1 70 70 73 0.28
0.04 ul/ml 86 as 84 238 0.34
0.03 ul/m [} 92 83 236 0.34

2 Cells treated for 2 hours in suspension at a density of 2 x m‘ cells/4 ml P8BS
containing 100 ul $-9, 1.9 m NADP, 1.4 mM NADM, 1.9 mM WADPR, 7.4 glu.ose~6-phosphate
and the appropriate concentration of test articl. or control. e treatment medium
wVas removed and the cells were cultured at a demsi y of 250 cells/s0 m. dish.

:tur 7-10 days incubation, the cells were fized., stained and scored for colooy
ormation.

b C:::m efficiency is reported as the number of colonies per number of cells
[ ed.

€ Relative cloning efficiency is reported as the number of colonies “wr treatmen:
condition relative to 1008 survival -in the solvent control.

ZCOMIC ORI M
MIC OB
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.




2283 1o BALR/ 313 CLoNE Al3l-] CELLS
EXOGENOUS METABOL:IC ACTIVATION

rars¥ormatisy
Tota: Foci/Total Dishes Frequensy
2 e IX e II (X 10=4

0.05 ui/m]
0.04 vi/m)
0.03 ul/my

‘Colh treated for 2 hours i Suspengion at o donllty of
eentaining 100 u3 $-9, 1.9 mM NADP, 1.4 mym NADR, ;.9 ™
Phosphate and the APPropriace Concentratjign of test
treatmens medium wag Temoved ana the cells were Cultured a¢ a d.nci:y of
10 Cells/60 mm dish. After 4-g weeks incubqtian. the cel]s were $taineq
and scoraq for ®orphologica t on.




QUALITY ASSURANCE STATEMENT

Study Title: BALB/3T3 TRANSPORMATION ASSAY

Study Number: T22%3.302

Study Director: D. PUTMAN, PH.D.
Initiation Date: MARCH 30, 1984

Review Cumpleted Date: SEPTEMBER 24, 1984

This study has been divided ints 2 zsries of phases. CUsing a ;
random sampling approach, Quality Assurance monitors each of
these phases over a series of studies. Prccedures. documenta-.

in order to assure that
the Good Laboratory
Practice regulations and to assure that the study is conduct
according to the protocol.

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