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- TESTARTICLESPECIFICATIONS

: STUDY NUMBER: 3

TEST ARTICLE 1.0; __T-2942 CoC :
TEST ARTICLE LOT HUMBER: ___=
DATE RECEIVED:___ 8/20/80

OATE STUDY Beans: H/27/80
DATE STUDY CowpLETED:_ 10/5/80
TEST ARTICLE STORAGE CONDITIONS: Room Temperature

DILUENT(S)USED: prs
TEST ARTICLE FORM: @s_ umn ___ soeYt
TEST ARTICLE QUANTITY RECIEVED: _ 10 grams

SPECIAL HANDLING PRECAUTIONS: None

HAZARD RATING: _ ommow 1
emus 1 4

__ emowercaL 1 4

LDgy ORAL ACUTE:__ 540 mg/kg

SOLUBILITY OF TEST MATERIAL: (H)0; CHyOH; Lipid, etc.) _Hy0i CH 04; Acetone
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Quality Assurance Statement

The GSH 107-172 cell transformation assay 1s a highly reproducible
method requiring several internal controls. Cells, media and serum are
porting aersiand $07 Sr FISHES ar CUTIRIIONtS feds be fete
poration into the test systen. This function has been carried aut by
He. Nelson ond reviewed by Or. Garry in this initial study. The rav
data and the Final report has been reviewed by our Quality Control Officer,
We. Robert Kreiger.

- Fh oS
ZA Soden ZZ

Vincent F. Garry, M07 Rabert. freiger (5.
Study Director quality Control Officer
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. Executive Summary
Assays for both cytotoxicity and cell transformation have been completedfor test article T-2942 CoC, using C3H 1011/2 cell cultures in vitro.

Cytotoxicity was measured by a reduction of cloning efficiency for treated
cells. The date showed an LDg, of approximately 50 ug/ml. A dose range
extending fron 0 to 200 ug/ml was tested for cytotoxic effect. Comparison
to 2 wide range of chemicals reported in the literature indicates that the
chenical studied (T-2942 CoC) exhibits a low order of cytotoxicity, utilizing
C3 1071/2 cells.

Transformation assays were conducted using the previously derived Lg,
2s the median dose, with a dose range spread of four log units. Both the
14 day colony assay for transformation and a longer term foci transformationregimen (38 day) were conpleted for the test article T-2342 CoC. Mo evidenceof transfornation was observed for either the colony or foci assay methods
using C3 107-172 cell cultures.
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: Introduction
. This study was conducted for 3% by V. F. Garry, H.D., M.5., R. Nelson, B.A.,

R. Krieger, N.S. and M. Sinn, B.A., from 8/27/80 to 10/5/30 at the Environmental
Pathology Laboratory of the University of Hinnesota, Minneapolis, Hinnesota.
The experimental procedures employed are the test methods described by Reznikoff,
Brankow and Heidelberger for the determination of transformation and cyto-
toxicity in the C3 107-1/2 cell line. Aside from this classical methodology,
we have provided 3 an early reporting feature to give a preliminary evaluation
of results. All procedures are described in detail in the protocol included
in the appendix of the report.
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- Materials and Methods

Cen source
Cryopreserved cells of the C3H 10T-1/2 clone 8 (Lot Number 3C1-1-4) utilizes

in these studies were derived from passage 11. The original cell stock wasobtained fron Or. C. Heidelberger, Director for Basic Research of the Universityof Sauthern California. The cryopreserved Tots were prepared fron subculturesof the original cell line obtained at the Sth passage.
Ce Culture conditions

Stock cultures for these studies were grown in Eagle Basal Medium (SHE)containing 108 heat inactivated fetal bovine serus (Reheis Chem. Co. Lot
Number T-48609). Prior to the study, the serum Tot was tested for cloningefficiency and transformation efficiency in the presence of direct and indirect
acting carcinogens. In addition, the entire cell systen was tested for possiblebacterial or mycoplasea contamination to insure the adequacy of the procedures.
Test Cnemicats

The test chaaical, T-7012 CoC waz raceived on 8/20/00 from u. HecCarmick,on employee of 34 Corporation. Contained in a coded glass vial was appro.mately 10m of white powder. The material vas accompanied by a Totter. ofauthorization and information regarding in vivo toxicity. The test chemicalvas stored at room temperature. Imediately before use, the test materia wasdissolved in spectral grade OHSO (Fisher Chemical Co. Lot Number 702368) anddiluted to appropriate concentrations. Hithin 20 minutes the diluted chemies]vas added to the cultures under subdued yellow Tight to avoid photo-inactivatian.Ho more than 20 microliters of the diluted chenical vas added to the cultures
to avoid solvent effects. The chemicals, Benzo(a)pyrene (Eastman KodakLot
Humber 4941) and di-epoxybutane (Aldrich Chem. Co. Lot Number 082297) were usedas positive controls.
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S Materials and Methods (continued

Initia) Cytotoxicity peterination
Prior to performance of the transformation assay, dose range data vas

obtained in the form of cytotoxicity messurenents as expressed by plating
(cloning) efficiency. The test chemical T-2942 CoC was added to cultures seeded
the day before at 300 cells per 60mm culture dish. After 24-hour exposure
to the test chemicals in Sm] BME media supplemented with 10% fetal calf serum;
T-2862 CoC was removed with a conplete change of media. The test cheaical was
applied through a 4 log scale dilutions ranging from 200 to 0.1 ug/ml. Six

replicate cultures per dose point were eaployed and a total of six dose points
were studied. The cultures vere refed with fresh media every three days. After
7 days in culture, the plates were washed in PBS, fixed with absolute methanol
and stained with giemsa stain. Positive controls, solvent controls and serum
saseline controls were included in this study. The number of colonies per plate
were counted and the plating efficiency xas determined by the formula:

Average Mo. Colanes/platePE = RoofCelissededrptates X 10

Transformation Assay
The approxinate fn vitro Lg, cytotoxicity dose was chosen as the median

dose for the study of the transformation potential of the test chemical
(T-2942 CoC). The test was conducted in two phases. In the first phase, cell
transformation in the colony mode was assessed. In the second part, foci trans-
formation potential was determined.

Phase 1 - Colony Transforation Potential
Six replicate plates seeded with 300 cells per plate were treated with

200, 100, 50, 10, 1.0 and 0.1 ug/al to give appropriate two-fold and Tagar-
rithnic dose relationships for the test chemical T-2342 CoC. The positive con
trol,benzola pyrene (5°) vas tested at 10, 5, 2.5, 1.0, and 0.1 ug/l. A

.solvent control (DMSO) was included (10ug/mi). After removal of the chemical

after 24 hours exposure, the cultures were refed fresh media and thereafter every
3 days for 14 to 17 days. At 18 days after removal of the test chemical, the
Plates were washed, fixed and stained as described before. Each calony was
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: carefully examined macroscopically and microscopically and scored for trans-

formation according to criteria of Reznikoff, et al.
Phase 2 - Faci Transformation Potential

Remaining replicates at 6 replicates per dose were allowed to continue in
culture for 38 days. Three dose increments were studied; 100, 10 and 1.0 ug/ml

respectively. A positive control (butadiene epoxide) in dose increments of

0.01, 0.001, 0.905 and 0.0001 ug/ml was included along with a DISO solvent con-
trol. The cultures were refed according to the schedule mentioned above for
the first fourteen days. For the remainder of time in culture, the cells vere
refed once weekly with DHE supplemented with 10% fetal calf serum. At 38 days
after removal of the test chemical, the culture plates were processed as men-
tioned above.
Scoring for Transformation

Focal areas of transformation are classified according to the criteria of
Reznikoff as follows:

Type I. Foct composed of monolayer cells are more densely packed than the
background cells. This type is not considered malignant and is not scored.
Type 11. Foci show messive piling up into virtually opaque multilayers.
The cells are only moderately polar, thus criss-crossing is not pronounced.
Fifty percent of Type II foci have been shown to be malignantly transformed.
Type 111. Foci are composed of highly polar, fibroblastic, multilayerd, criss-
crossed arrays of densely stained cells. Eighty-five percent of Type III foci
have been shown to be malignantly transformed,

Selected Type III foci will be retained from living cultures and subcultured
tice, after which the cells will be cryopreserved for one year. If, during
that tine, confirmatory in vivo tunorogenesfs studies are requested, these cells
Will be made available for injection into a suitable host.
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J Materials and Methods, Continued

Special C34 107-1/2 Early Reporting (Phase 1
Although the classic methodology for the C3H 10T-1/2 prescribed a 6-week

course of study, recent data obtained by our Laboratory shows that the assay
tine may be foreshortened to 15 to 20 days. Detailed microscopic study of
the colonies allows for quantitation in this somewhat shorter frame using the
classic morphologic criteria previously described. This early reporting capa-
bility is avaflable as preliminary information and is included in our report.

Recording of Data and Reports
All data from the cytotoxicity screening, transformation assay and early

reporting inforaation are recorded in tabular form (see enclosure). A coded
access number will be provided to allow retrieval of cryopreserved material,
and the fixed and stained cultures. All reports will remain confidential,
subject to disclosure by the Corporation. Although there are no specific FOA
guidelines for in vitro carcinogenesis testing, we will in future, achere more
closely to the Good Laboratory Practices protocol by formal establishment of

: a quality control unit in our laboratory.
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Results .
In the dose ranging cytotoxicity test, the chemical T-2%2 CoC showed a

plating efficiency of 21.9% of control at 100 ug/al (Table 1). To provide an
efficient description of the transformation potential of the chemical, both
colony and foci were studied based on the initial cytotoxicity screening. In
the colony mode, eight dose points enclosing the in vitro LDgy were assessed
in log scale and two-fold dilutions, There was no morphologic evidence of
transformation in the fourteen day colonies treated with the test chemical
(Table 2)

Longer term foci (38 days in culture) were studied in dose increments of
100, 10, and 1.0 ug/ml. Ho evidence of morphologic transformation were observed
at any of the concentrations studied (Table 3).

The positive control, benzo(a)pyrene showed a dose related transformation
frequency in the colony forming mode. In the faci mode, the positive control
(butadiene epoxide) transformants were again observed in the dose increments
studied. The combined number of type two and type three foci varied fron

. 43.0 to 21.3/plate. No abnormalities were detected in the solvent controls.
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conclusions
The test chemical T-2942 Cot was studied fn C3H 107-172 cells for sorpho-

logic evidence of transformation in vitro. At the dose levels employed, no
evidence of transformation was observed. The positive controls, benzo(a)pyrene
and dieporsbutane showed development of either Type 11-and Type TTT colonies
or Type 11 or Type III foci. The solvent control showed rarsal morphology.
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. C3H 10T-1/2 CELLS

| oe wo—Fomy Per Cell Plated
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. C3 10T 1/2 CLOYE 8 TRANSFORMATION ASSAY

The C34 107 1/2 cell Tine is derived fron mouse embryonic cells. In the early1970's Reznikoff, Bankow and Heidelberger!,2 utilizec clonal ceils fron theinitial isolate fo establish an in vitro measure of carcinogenesis, the trans-formation assay. In brief, the assay consists of exposure of mammalian cellsto a potential carcinogen in vitro for a precise period of time; followed by acultivation of newly seeded Cellsfor a period of 30 to 35 days. During thistine, cytotoxicity and morphologic evidence of neoplastic transformation isobtained. Because the cells are morphologically homogenous and sensitive topost confluence inhibition, abnorgal cellular foci can easily be detected.The nuaver of foci detected are proportional to the dose of the carcinogenapplied. Similarly, the number of colonies of cells detected within the first7-10 days of culture provide 2 quantitative basis for the determinetion ofcytotoxicity. To confirm the carcinogenic potential of the transformed foci,the abnormal cells are injected into a susceptible host. The development ofmacroscopic tuncrs within 90 days constitutes confirmation of the neoplasticcharacter of injected, morphologically abnormal cells.
The assay hes good reproducibility in our hands as well as in those of our
colleagues fn the field. Each assay to be performed includes a positive control,solvent control and five dose points for the test chemical. Six separate culturesare used to cstablish each dose point.

- 1. Procedures
A. ge1l_source.

Low passage cryopreserved cells of the C3 10T 1/2 clone 8 were obtained
fron Dr. Heidelberger. From the initial culture, a Tow passage stock
of cells has been established. For long-tern storage, the cells are
first suspended in 8 percent DMSO plus media and are preserved in
Tiquid nitrogen. For short-term storage, ve routinely maintain cells
ina -80° centigrade freezer. Periodically, sample cultures are testedfor mycoplasma contamination, cloning efficiency and postconfluence
inhibition. In the past sixteen months, cloning efficiency has varied
from 12 to 16 percent. There is no evidence of "spontaneous trans-
formation” in any of our cultures tested to date.

8. Cell Culture Conditions
Routinely, stock cultures are grown in Eagle Basa) Medium (BE) containing
10 percent heat-inactivated fetal bovine serum without the use of anti-
biotics. The media is made from powdered form in high purity water
obtained from certified commercial sources. Fetal calf serum lots are

: periodically tested for their effect on cloning efficiency and selected
on this basis. To insure continuity of testing sufficient quantities

. of scrun ore held on reserve.

©00161



5

: C.. Test Chemicals
Chemicals to be tested should be identified as precisely as possible,
Information regarding the physical characteristics (eg) solubility,
in vivo toxicity (LD50), and source are important considerations
Tach chenical received {s coded and duplicate records of the test pro-
cedure are maintained by the Laboratory.

Chemicals to be studied will be tested on a ug/ml basis in an appro-
priate solvent (eg) DNSO. Additionof the chemicals to culture is
accomplished by medfa dilutions under photographic safety light.
Subsequent media changes are carried out under gold fluorescent light.

2. cytotoxicity
Prior to performance of the transformtion assay, dose range data fs obtained
in the for of Cytotoxicity measurements. In accordance with the protocol
established by Reznikoff, Bertram, Brankow, and Heidelbergerl, cytotoxicity
1s measured {n terms of plating efficiency, A fixed number of cells (approx-
imately 300/dish) are placed in culture and allowed to grow for 7 to 10 days.
The percentage of surviving colonies divided by the number of cells initially
Phated is then determined Ue) the cloning efficiency. Routinely, chenicals
%o be tested are added to the cultures 24 hours after plating. After a
standard 24-hour exposure period, the chemicals are removed with a change of
media. The cells are refed fresh media every three days. The test chemicals
are applied through a -log dose scale using 10 dose points. Three replicate
Cultures per pofnt sre employed. Positive control, solvent control and serun
Lascline controls are included with cach study. All chemical or solvent addi-
Hions to the media are not allowed to exceed 0.5% of the total media volume.
At the end of 7 to 10 days, the cultures are fixed, stained and the number of
colonies are counted macroscopically and microscopically.

3. Transformation Assay :
The transformation assay is porforned in accord with the methodology developed
by Reznikoff, et all. and modified by Bertram, et a1. In line with this
classical approach, approximately 300 cells are plated in each of six separate
Culture dishes to achieve six replicates per dose point, once the desired
Concentration range has been determined by measurements of cloning efficiency.
Routinely,a mininun of four dose points are studied in increasing dilutions
from a dose which causes 50 to 75 percent decrease in cloning efficiency.
Dilutions will be made two-fold or morc, depending on the slope of the Cyto-
toxicity curve. The procedures for chemical additions to the cultures are
identical to that employed for cytotoxicity.
AT cultures are refed with Basal Eagles media with 10 percent fetal calf
Serum. Routinely, re-feeding is done every three days until a confluent

. monolayer of cells is acheived; usually 15 to 20 days. Thereafter, the
Culturds are refed weekly.
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| -----Trans formation Assay Continued

At 35 days after removal of the conpound, all culture dishes are fixed,
Stained, and examined macroscopically and microscopically, and scored for
transformation. All of the fixed and stained cultures are retained for
one year as a semi-permanent record of the study. Scoring of morphological
transformation fs in sccoréance with the types described by Reznikoff,
et all.
A. Scoring of Transformation

! Focal areas of transformation are classified according to the criteria
of Reznikofflas follows:
Type I. Foci composed of monolayer cells are more densely packed than
The Background cells. This type is not considered malignant and is not -
scored.
Type 11. Foci show massive piling up into virtually opaque multilayers.
THe CeTTs are only moderately polars this criss-crossing is not pronaunced.
Fifty percent of Type II foci have been shown to be malignantly transformed.
Type 111. Foci are composed of highly polar, fibroblastic, multilayered,
Eriss-crossed arrays of densely stained cells. Eighty-five percent of
Type 111 foci have heen shown to be malignantiy transformed.
Selected Type I11 foci will be retained from 1iving cultures and sub-
cultured twice, after which the cells will be cryopreserved for one year.
If, during that time, confirmatory in vivo tunorogenesis studies are
requested, these cells will be made available for injection into 2 suit-
able host.

4. Special C3 1011/2 Early Reporting
Although the classic methodology for the C3H 10T 1/2 prescribes a 6-neek
course of study, recent data obtained by our Laboratory shows that the assay
tine may be foréshortencd to 15 to 20 days. Detailed microscopic study of
the colonies allows for quantitation in this somewhat shorter frame using
the classic morphologic criteria previously described. This early reporting
Capability is available as preliminary information and is included in our
report.

5. Recording of Data and Reports
AN cata from the cytotoxicity screening, transformation assay and early

. reporting information are recorded in tabular, form (see enclosure). A coded
access number will be provided to allow retrélval of cryopreserved material,
and the fixed and stained cultures. All reports will remain confidential,
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2 —----Recording of Data and Reports, Continued “

. subject to disclosure by the Corporation, Although there are no specific
FOA guidelines for in vitro carcinogenesis testing, we adhere to the Good
Laboratory. Practices Protocol put forward by this Federal Agency.
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