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Summary 

The Procter & Gamble Company's test article G0539.01 (MA 
#T2982) was tested in the L5178Y TK+/- Mouse Lymphoma Mutagenesis 
Assay in the presence and absence of Aroclor induced rat liver 
s-9. Two non-activated assays were conducted on the test 
article. In the first assay, only one culture that was cloned 
exhibited more than one 10% Total Growth. The test article 
induced pronounced delayed toxicity in the non-activated 
cultures. All of the cultures that were cloned in the first 
non-activated assay exhibited mutant frequencies which were more 

than twice the mean mutant frequency of the solvent controls. 
The Total Growth of the cultures ranged f&tom 1% to 13%. The 
non-activated assay was repeated over a reduced range of 
concentrations which produced from 4% to 110% Total Growth. 
Seven of the ten cultures that were cloned exhibited mutant 
frequencies which were at least twice the mean mutant frequency 
of the solvent control cultures. In the S-9 activated assay, the 
cultures that were cloned were treated with a range of test 
article concentrations which produced from 12% to 96% Total 
Growth. None of the cultures that were cloned exhibited mutant 
frequencies which were significantly greater than the mean mutant 
frequency of the solvent control cultures. 

The results indicate that, under the conditions of these 
tests, test article G0539.01 produced a positive response in the 
absence of exogenous metabolic activation and a negative response 
in the presence of metabolic activation. 
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Introduction 

The Procter & Gamble Company's test article GO539.01, DRD 
#BYCR 0392 (MA #T2982) was received on April 11, 1985 for testing 
in the L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay with and 
without exogenous metabolic activation by Aroclor induced rat 
liver microsomes. 

Objective 

To evaluate the mutagenic potential of the test article 
using the L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay. 

Materials and Methods 

The experimental protocol (see Appendix I) is based on that 
described by Clive, D. and Spector, J. F. S. Laboratory 
procedure for assessing spe,cific locus mutations at the TK locus 
in cultured L5178Y TK+/- Mouse Lymphoma cells. Mutation Research 
z:17-29, 1975. 

A. DETERMINATION OF TOXICITY 

A preliminary toxicity test with and without S-9 activation 
was conducted. Tube cultures were initiated by seeding one 
Corning polypropylene centrifuge tube per dose level and two per 
solvent control with 6 ml of a cell suspension from a common pool 
containing 1 x lo6 cells per ml. Ethanol was selected as the 
solvent of choice. The test article was solubilized and the test 
article was diluted for testing at 2000, 200, 20, 2, 0.2, 0.02 
and 0.002 ug/ml. The test article was added to each 
appropriately labeled centrifuge tube in amounts at which the 
final solvent concentration was non-toxic to the cell suspension. 
Four ml of S-9 activation mixture'or 4 ml of FOP medium was added 
to each tube depending on whether or not they received 
activation. Each tube was gassed with 5% CO2 in air and placed 

'The S-9 activation mixture contained 4.56 mg/ml instead of 4.5 
mg/ml as specified in the protocol. This deviation was not 
significant since the test article toxicity was reproduced from 
the range finding study to the mutagenesis assay. 
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on a Bellco roller drum apparatus at approximately 25 rpm for a 
4-hour exposure period. The test solutions were prepared under 
amber lights and kept in darkness during the entire exposure 
period. 

After 4 hours the test article was removed by centrifuging 
the cells at 1000 rpm for 10 minutes and decanting the 
supernatant. The cells were washed twice in 10 ml of Flop, 
resuspended in 20 ml Flop, gassed with 5% CO2 in air, and 
replaced on the roller drum apparatus. 

Test article toxicity was determined by comparing the cell 
population growth at each dose level with that of the solvent 
controls. Cell population density was determined 24 and 48 hours 
after the initial exposure to the test article by removing 1 ml 
samples from each centrifuge tube, making 1:lO dilutions in 0.1% 
trypsin, incubating at 37'C for 10 minutesI and counting the 
samples with an electric cell counter. 

All calculations were performed using a Hewlett Packard 86 
Minicomputer with programs labeled "Cell Culture Adjustment" and 
"Initial Toxicity". 

8. TESTING FOR MUTAGENIC ACTIVITY 

1. Cell Preparation 

Prior to use in the assay, L5178Y cells which were actively 
growing in culture were cleansed as described by Clive, et a1.2 
Three ml of THMG stock solution was added to a 100 ml cell 
suspension containing 0.1 x lo6 cells per ml. The culture was 
gassed with CO2 in air and placed on an environmental incubator 

2Clive, D. and Spector, J. F. S. Laboratory procedure for 
assessing specific locus mutations at the TK locus in cultured 
L5178Y mouse lymphoma cells. Mutation Research 2:17-29, 1975. 
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shaker at 125 rpm and 37'C. After 24 hours the THMG was removeh 
by pelletizing the cells and decanting the supernatant. The 
cells were rinsed in 20 ml F10 P and reinstated in culture at 3 x 
lo4 cells per ml in 100 ml of FLOP plus 1 ml of THG stock 
solution. 

The cell population density of the prepared cultures was 
determined by adding 1 ml sample of cells to 9.0 ml of 0.1% 
trypsin, incubating at 37'C for 10 minutes, and making three 
counts per sample with an electronic cell counter. Based on the 
determination of the number of cells per ml, a cell suspension 
containing 1.0 x lo6 cell per ml was prepared, and 6 ml aliquots 
were dispensed in Corning polypropylene centrifuge tubes. 

2. Test Compound Preparation 

Based on the data derived from the toxicity test, the test 
article was prepared so that the highest concentration was 100% 
toxic. The test article was solubilized and 15 serial eighth log 
dilutions were carried out. This produced 16 dose levels 
decreasing approximately 100-fold from highest to lowest. The 
test article was added to each tube, labeled with the test 
article T No., test concentration and NA or S-9, in amounts at 
which the final solvent concentration was non-toxic to the cells. 
The compound was tested with and without S-9 activation. Four ml 
of S-9 activation mixture was added to half of the tubes and 4 ml 
of FOP was added to the other half. This yielded a final cell 
suspension of 0.6 x lo6 cells per ml. 

Two control tubes received solvent only and the positive 
controls were treated with EMS (1.0 and 0.5 ul/ml) and 7,12-DMBA 
(7.5 and 5.0 m/ml). All tubes were gassed with 5% CO2 in air 
and placed on a roller drum apparatus for 4 hours at 37'C. The 
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preparation and addition of the test article was carried out 
under amber lighting and the cells were incubated in the dark 
during the 4-hour exposure period. 

At the end of exposure period, the cells were washed twice 
in 10 ml of F10 P by centrifuging at LOO0 rpm for 10 minutes and 
decanting the supernatant. The cells were resuspended in 20 ml 
of Flop, gassed with 5% CO2 in air, and replaced on the roller 
drum apparatus at 37'C. 

3. Expression Time 

After the initial exposure to the test article, the cells 
were incubated for two days with a cell population adjustment at 
24 and 48 hours. The adjustment was made by taking daily cell 
counts and then replacing a volume of cells with fresh medium 
which yielded a cell population density of 0.3 x lo6 cells per 
ml. 

4. Cloning 

At the end of the expression period, the cel3.s were placed 
in cloning medium (C.M.) containing 0.23% granulated agar. TFT 
at a final concentration of 3 ug/ml was used as the restrictive 
agent. 

a. General Preparation 

Two Florence flasks per culture to be cloned were labeled 
with the compound concentration and whether or not they received 
S-9 activation. For each pair of flasks one was labeled TFT and 
one was labeled V.C. (viable count). Each flask was prewarmed to 
37'C, filled with 100 ml C.M., and placed on an incubator shaker 
at 37'C until used. 

Six 100 mm petri plates per culture were labeled with the 
concentration, whether or not activation was used@ and the 
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experiment number. Three of the six were labeled TFT and three 
were labeled V.C. 

b. Cell Plating 

Cell counts were made for each tube to determine the volume 
of each cell population which would yield 3 x 106 cells. This 
volume was removed, the remainder of the cells were discarded, 
and the 3 x lo6 cells were replaced in the centrifuge tube. The 
cells were centrifuged at 1000 rpm for 10 minutes, and the 
supernatant, except for 2 ml, was removed by pipetting. The 
cells were resuspended in the remaining 2 ml of medium and placed 
in a TFT flask labeled with the corresponding concentration of 
the test article. 

A 2 x loo4 dilution was carried out by adding I,0 ml of the 
TFT flask suspension to a test tube containing 4 ml of Flop, 
adding 1.0 ml of this to 9 ml of FLOP, and adding 1.0 ml of that 
dilution to the appropriate V.C. flask containing 100 ml of 
C.M. After the dilution 1 ml of stock solution of TFT was added 
to the TFT flask, and both this flask and the V.C. flask were 
placed on the shaker at 125 rpm and 37’C. 

After 15 minutes the flasks were removed one at a time, and 
33 ml of the cell suspension was pipetted into each of three 
appropriately labeled petri plates. To accelerate the gelling 
process, the plates were placed in cold storage (4'C) for 20 
minutes. The plates were removed and incubated at 37'C in a 
humidified 5% CO2 atmosphere for lo-12 days. 

5. Accumulation of Data 

After the incubation period, both the TFT plates and the 
V.C. plates were scored for the total number of colonies per 
plate. Three counts per plate were made on an automatic colony 
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counter, and the median count was recorded. The mutation 
frequency was determined by dividing the average number of 
colonies in the three TFT plates by the average number of 
colonies x 104 in the three corresponding V.C. plates and 
multiplying the quotient by two. 

Chemical information on control articles and solvents used 
for this study: 

Control Articles 

Ethyl Methansulfonate 
CAS Registry Number 
Assay (by GLC) 

7,12-Dimethylbenz(a)anthracene 
CAS Registry Number 
Assay (by UV-VIS) 
Melting Range 

Solvent: 
i 

Acetone 
CAS Registry Number 
Assay (CH3COCH ) 
Isopropyl Alcoa01 [(CH3)2 CHOH] 
Color (APHA) 
Density (g/ml) at 25'C 
Boiling Range 
Boiling Point 
Residue after Evaporation 
Solubility in Water 
Acidity (CH COOH) 
Alkalinity ?as NH3) 
Aldehyde (HCHO) 
Methanol (CH30H) (by G.C.) 
Subs Reducing KMn04 (Color) 
Water (H20) 

DMSO 
CAS Registry Number 
Appearance 

57-97-6 
95% min 
122*C to 123*C 

CH3COCH3 
67-64-l 
Not less than 99.5% 
0.05% 
10 
Not above 0.7857 
Not more than 0,8OC 
56.1+0.1°C 
o.ooi% 
Clear 
0.002% 
0.001% 
0.002% 
0.05% 
Pass test 
0.5% 

Clear, Colorless liquid 
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Density (gms/ml) at 25oC 
Freezing Point 
Residue after Evaporation 
Color (APHA) 

1;09 min 
18.0 2 C min 
0.01% 
15 

Ethanol 
Brand Name 
Bottled by 

C H OH 
PZa?mco 
Publicker Industries Co. 
Linfield, PA 

Assay 
Molecular Weight 
Density (gms/ml) at 20°C 
Boiling Point 
Melting Point 
Solidifies below 
Flash Point 

190 Proof 
46.07 
0.789 
78.5OC 
-114 1°C 
-130% 
9.ll°C 

The following criteria were used as guidelines in judging 
the significance of the activity of a test article in this 
system. In evaluating the results, it is considered that 
increases in mutant frequencies, which occur only at highly toxic 

: concentrations, may be due to epigenetic events, Unfortunately, 
it is impossible to formulate criteria which could apply to all 
types of data which may be generated and therefore the 
scientist's evaluation must be the final endpoint. 

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

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

Note: 

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

1. Some of the numbers generated by the test data, 
whether it is Toxicity, Mutant Frequency, etc., are 
computed using non-rounded numbers, 
instances, 

This mayI in some 
cause what appear to be errors in 

calculation if only the rounded number are used when 
checking the data. 
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2. All of the raw data generated by the assay and 
appropriate reports will be maintained in 
Microbiological Associates, Inc.'s archives located at 
5221 River Road, Bethesda, Maryland, 20816. 

3. The Sponsor has assumed responsibility for the 
determination of the stability of the test article. 

4. All test article stock solutions were freshly 
prepared immediately before use in each procedure. 
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Results 

The Initial Toxicity Test (Table 1) conducted on test 
article G0539.01 (MA #T2982) indicated complete toxicity at 20 

us/ml for both the non-activated and the S-9 activated cultures. 
Based on these data, the test article was tested in a mutagenesis 
assay over a range of concentrations from 100 l.ig/ml to 1.3 ug/ml 
for the S-9 activated cultures and from 10 vg/ml to 0.13 w/ml 
for the non-activated cultures. 

After a two day expression period, ten non-activated and 
nine S-9 activated cultures were selected for cloning based on 
their degree of toxicity. The non-activated cultures that were 
cloned were treated with 4.2, 2.4, 1.8, 1.3, 1.0, 0.75. 0.56, 
0.42, 0.32 or 0.24 pg/ml. These concentrations produced a range 
in Suspension Growth of 10% to 23%. The S-9 activated cultures 
that were cloned were treated with 13, 10, 7.5, 5.6, 4.2, 3.2, 
2.4, 1.8 or 1.3 Fig/ml. These concentrations produced a range in 
Suspension Growth of 20% to 97%. The Cloning Data and Total 
Compound Toxicity Data for the test article are presented in 
Tables 2 through 5. These data are also presented graphically in 
Figure 1 (without activation) and Figure 2 (with S-9 activation). 
The data for the positive controls are presented in Tables 6 and 
7. The raw data for the plate counts for this assay are 
presented in Appendix II. 

All non-activated cultures that were cloned and for which 
complete results are obtained exhibited mutant frequencies which 
were at least twice the mean mutant frequency of the solvent 
cultures. The increases in mutant frequency ranged from 15.7 to 
3.7 fold, The Total Growth of the cultures ranged from 1% to 
13%. None of the S-9 activated cultures that were cloned 
exhibited mutant frequencies which were significantly greater 
than the mean mutant frequency of the solvent control cultures. 
The Total Growth of the S-9 activated cultures ranged from 12% to 
96%. 
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The non-activated portion of the assay was repeated in order 
to generate cultures with greater than 10% Total Growth. The 
cultures were treated with a range of concentrations from 1.0 

uq/ml to 0,013 ug/ml. After a two day expression period, ten 
cultures were selected for cloning based on their degree of 
toxicity. The cultures that were cloned were treated with 1.0, 
0.75, 0.56, 0.42, 0.32 0.24, 0.18, 0.13, O.lOor0.075 ug/ml. 
These concentrations produced a range in Suspension Growth of 16% 
to 106%. The Cloning Data and Total Compound Toxicity Data for 
the test article are presented in Tables 8 and 9. These data are 
also presented graphically in Figure 3. The data for the 
positive controls are presented in Table 10. The raw data for 
the plate counts for this assay are presented in Appendix III. 

Seven of ten cultures that were cloned exhibited mutant 
frequencies which were significantly greater than the mean mutant 
frequency of the solvent control cultures. The increases in 
mutant frequency ranged from 5.8 to 2.0-fold. The Total Growth 
of these cultures ranged from 4% to 82%. The three remaining 
cultures that were cloned (0.13, 0.1 and 0.075 ug/ml) did not 
exhibit mutant frequencies which were significantly greater than 
the mean mutant frequency of the solvent control cultures. The 
Total Growth of these cultures ranged from 91% to 110%. 
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TABLE 1 

L5178Y TK+z'- HOUSE LYMPHOMG MUTAGENESIS ASSAY 
INITIAL CDMF'OUND TOXICITY TEST 

Study Number : T2982.701 
Test Article : 60539.01 
Activation : Induced Rat Liver S-9 
Trial Number : 1 
Dose Range : 2000 TO ,002 UG/ML 
Solvent : Ethanol 
Operator : Robert T. Simmons 
Study D:irector : Andrea M. Back, Ph.D. 
Date t Time : 04/27/%5 10:52 am 
--- _----.---- ---------------------------- ------ -- ---- -------- -_______________ 

Tast Article Cell *I.- t,-"'e.rlt!-E.tl c3!7 C..le;;~z.-rrc3. CT. U.-.-p -. . dd L. I 4~e-~~&fy 
Conzrntratlcn I 

1 

. . . 1 (::$j x 5f 
:;<, ml ! 25 /' Ll:,a :' 2 Ts-t" - ' -rL-ll Zsztrzl 

WITHOUT ACTIVATION 

WITH S-9 ACTIVATION 

,:I. iQ 

?I, . t:, 
1.1) l i:, 

2. 6 

1 (3 .  1:) 

16.9 

14.4 
1 8 . 9 
15.1 



TABLE 4 

. . . ‘r . . . . . 
r--. . I 
l 

-. 

;5: 

c 

,_. 

t5178Y TK+/- tIi3JSE LYMFWOMA MUTPIGENESIS ASSAY 
UONIN8 DATA 

Study Number : T2982.701 
Test Article : 60539.01 
activation : Induced Rat Liver S-9 
Trial Nunbw 0 1 
sol vent D Ethanol 
Operator 8 Carl M. Hay 
Study Director : Andrea fl. Back, Ph.D. 
Date b Time s 06103/85 12rS6 pm 
--------,----u_------______________uI____- ----P------------------- 
Test Art be #/ TFT Avc I)/ V.C. Induced* % 
Concentr TFT Stand V.C. Stand Mutant* Mutant Total 
(Pg/mI ) Plate Dev Plate Dev Frequency Frequency Growth 

13 
10 
7*5 
5.6 
4.2 
3.2 
2.4 
1.8 
1 7 .k 

62/3 2 1 9413 211 1 7 0.3 12 
%3/3 t4 103/3 2 4 1:;: 0.6 17 
71/3 fll 113/3 f 3 1 .3 0.3 20 
79/3 $12 12413 f 7 1 7 

1:: 
0 .3 30 

93/3 24 142/3 h 7 0” 
79/3 25 13613 f 2 1.2 0:; 

67 
76 

7!5/3 26 138/3 f 5 1.1 0.1 86 
7812 f 1 157/3 2.4 1.0 0.0 96 
56/3 f6 11913 f 6 0.9 -0.1 75 

Solvent 1 6013 f: 1 15913 f & 0.8 
Solvent 2 80/3 f 5 14913 211 1.1 

------------------------------------------------------------------- 

+ -culture iLost t Per W4 surviving cells /# = number of plates counted 

Tab1 e Prepared By: _ ----------------- 
Date 
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TABLE s 

,. 
:.. - , _.- , 

LS178Y TK+/- MOUSE LYMF’HOM MUTffiENESIS ASSAY 

TOTAL CCWWlJND TOXICITY DATA 

Study Number t T2982.701 
Test Article : 60539.01 
Activation : Induced Rat Liver S-9 
Trial Number rl 
Solvent : Ethanol 
Operator : Carl II. Hay 
Study Director : Andrea fl. Back, Ph.D. 
Date & Time x 06/03/85 12838 pm 
-------.-------------------------------~- -------------------------- 
Test Art Cell Concentr 
Concentr (X 106) Susp Growth Cloning Growth % Total 
(Pg/ml) Day 1 Day 2 Total Xntl live VC %Cntl Growth 

24 
18 
13 
10 
7= 
5:;: 
4.2 
-3 
5 
1.8 
1.3 

0.139 0.107 0.0 0 
0.133 0.105 0.0 0 
0 .300 0.762 2 .5 20 
0.328 0.0666 3.2 23 
0.366 0.856 3.3 28 
0.468 0.902 4.7 37 
0.691 I.195 9.2 73 
0.741 1.315 10.8 86 
0.774 1.392 12.0 95 
0.803 1.326 11.8 94 
0.766 1.439 12.2 97 

4-t 

z 61 12 
103 67 17 
113 73 20 
124 81 30 
142 92 67 
136 88 76 
138 90 86 
157 102 96 
119 77 75 

Solvent 1 .765 1.387 11.8 159 
Solvent 2 .854 1.408 13.4 149 

+ kltwc Lost ++ 100 Toxic To ClmL 

Table Prepared By:-- & 3 -Tr --------------- 
Date 

. 

Workbook No. 3.L Report Page No. -17~ 



TABLE 3 

L5178Y TK+/- MOUSE LYMPHOMA MUT6GENESIS ASSAY 

TOT&L COMPOUND TOXICITY D4TA 

Study Number : T2982.701 
Test Article : m539.01 
Activation : Non-activated 
Trial Number : 1 
Sol vent : Ethanol 
Opwator t Carl ?I. Hay 
Study Director L Andrea I% Back, Ph.D. 
Date b Time 31 OWQ3ms 12r34 pm 
-------.------------------------1____________I___-----_---___-_____ 
Test Art Gel 1 Concentr 
Concentr (X to*) Susp Gr-owth Cloning Growth % Total 
(rg/ml) Day 1 Day 2 Total Xntl Ave vc XCntl Growth 

7.5 
5.6 
4 .2 
3.2 
2.4 
1.8 
1 .3 
1 
. 7s 
.J =6 
.42 
03 '2 
.24 

0 .227 0.189 0.0 0 
0.242 0.212 0.0 0 
0 ,324 0.434 1.6 10 
0.271 0.266 0.0 0 
0.393 0.549 2.4 15 
0.373 0.591 2.4 15 
0.399 0.648 2.9 18 
0.433 0.638 3.1 19 
0.453 0.644 3. 2 20 
0.438 0.655 3.2 20 
0.477 0.664 3.5 22 
0.444 0.710 3.5 22 
0.483 0.682 3.7 23 

++ 
++ 
19 

4’5 
52 
53 
46 
49 
57 
70 

9: 

Solvent 1 1.031 1.389 15.9 170 
Solvent 2 1.027 1 .388 13.8 167 

11 

28 
31 
31 
27 
29 
54 
42 

57 

4 Culture Lost 4-4 fw Toxic TP Qmc 
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TABLE 2 

L5178Y TK+/- WXJSE LYMPHC3’lA MUTAGUJESXS ASSAY 
CLoNfN8 DATA 

.- 

Study Number : T2982.701 
Test Article : So539.01 
Activation s Non-activated 
Trial Number L 1 
solvent t Ethanol 
Operator s Carl Pl. Way 
Study Director : Andrea H. Back, Ph.D. 
Date & Time :'oc/o3/85 12:31 pm 
-------~---------------------~----------------------------------- 
Test Art Ave #/ TFT Avc #/ V.C. Induced* % 
Concentr TFT Stand V.C. Stand Mutant% Mutant Total 
(cg/ml) Plate Dev Plate Dev Frequency Frequency Growth 

. .- 

.‘. _.. 
--_: 4.2 

.-* - ‘_ 2.4 
1.8 
1.3 

- : 1 _ . 
.75 
04 =6 
.42 
.32 
.24 

89/3 
9013 
90/3 
88/3 
8013 
7113 
8913 
8813 

+ 
107/3 

f:2 
fb 
$6 
26 
$7 
f7 
f 1 
210 

It7 

19/3 
47/3 
52/3 
53/3 
4&/3 
49/3 
57/3 
70/3 

+ 
w/3 

+3 9.4 6.6 
f4 3.8 3.2 
i: 6 3.5 2.9 
2 7 3 .3 2.7 
f 8 3= 

2:; 
2.9 

+ 6 2 .3 
+,7 3.1 2.5 
zk 3 2.5 1.9 

43 2.2 1.6 13 

- e Solvent 1 so/s f s 170/3 f 7 0.6 
-. . Solvent 2 51/3 f5 167/3 It s _ 0.6 . 

___-__-___------------------------------------------------------------ 
.- 

+ culture Lost 8 Per lo*4 surviving cells /# = number of plates counted 

68 
-14- 
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TABLE6 

-i-Y 
.  

f. -. ., 

L5178Y TK+/- MOUSE LYMPHOMA MUTAGENESIS ASSAY 
POSXTIVE CONTROL - NO ACTWATION 

Study Number 
Test Article 
Actiwatim 
Trial Nu&er 
Solvent 
operator 
Study Direct- 
Date b Time 

12382.701 
Ethyl Methanesul+unate 
No actiwrtim 
1 
Di methylwlfoxide 
Carl Mm Hay 
hndraa M. Back, Ph.D. 
06/03/85 2r20 pa 

------------------LI---------------------c----------c------------_ 

CLONING DATA 
------r-----------I---------------------------------------------- 
Test Art Awe #/ TFT Awe #/ V.C. Induced* % 
Concentr TFT Stand V.C. St and Mutant* Mutant TotId 
(rl/ml) Plate Dew Plate Dew Frequency Frequency Growth 

1 -4 w- 
.S 33113 223 78/3 2 4 8.9 7.8 10 

Solvent 2 53/3 f 3 276J3 f24 0.6. 
Solvent 2 5013 2 2 24713 211 O.7- 

----------------------------------------------------------------- 

-u-m- ----------------w-- -----I-- --------------------- 

TOTAL COMPOUND TOXlCfTY DATA 
--------------------------------L------------------------------------- 

-Test Art Cell Cancentr 
Concentr (X lo+) Susp Growth Cloning Growth % Total 
(Wl/ml) Day 2 Day 2 Total %Cntl Awe VC %Cntl Growth 

2 O.OSl 0.201 0.0 0 ++ 
.5 0.239 0.902 3.0 20 78 48 10 

Solvent 1 2.040 1.285 14.8 176 
Solvent 2 .997 1.395 JS. 5 147 

--------------------------------------------------------------------- 

+ Culture Lost t Per IO*1 surviving cells ** h# (IT(Lic hs t&f 

/# = number of plates counted 
Table Prepared By: 

Workbook No.-"~~- Report Page No._'_2_0_' 



TABLE 7 

L5178Y TK+/- MOUSE LYMPHO??A MUTAGENESIS ASSAY 
POSITIVE CONTROL - WITH ACTIVATION 

Study Number : T2982.701 
Test Article : 7,12 Dimethylbenz(a)anthracene 
Activation - With activation 
Tr i al Number It 
Sol vent : Acetone 
Operartor : Carl PI. Hay 
Study Director : Andrea tk Back, Ph.D. 
Date & Time : 04/03/85 2122 pa 
-----------c--------__I_________________----------------------------- 

CLONING DATA 
----_---------------__________I_________---------------------------- 
Test Art Ave #/ TFT Ave #/ V.C. Induced* % 
Concs!ntr TFT Stand V. C, Stand MutantX Mutant Total 
(Pg/ml) Plate Dev Plate Dev Frequency Frequency Growth 

------- 
-“-“‘-==P-“‘==‘=t==el--------------- -----------rr==========------------------------ 

------------------------ 

7.5 247/3 fl4 11113 212 4 .5 3 .5 28 
5 200/3 25 12513 f 6 3.2 2.2 58 

Solvent 1 80/S f 7 16013 210 2.0 
Solvent 2 6913 rt 7 153/3 f 2 0.9 

--------------------___________I________---------- 

TOTAL COMPOUND TOXICITY DATA 
-----,---------------------------------------------------------------- 
Test Art Cell Concentr 
Concentr (X lo*) Susp Growth Cloning Growth :/. Total 
(pg/ml) Day 1 Day 2 Total %Cntl Ave VC %Cntl Growth 

===r~PltX==rS==Pr~l=== ==p====-----------------=====----============== ----------------- 

7.5 0.399 1.159 5.1 40 111 71 23 
5 0.588 1.405 9.2 72 123 80 59 

Solvent 1 .861 1.409 13.5 160 
Solvent 2 .849 1.287 ,l2.1 153 

l Culture Lost 1 Per 10*4 5urvi ving cells /# = number of plates counted 

Table Prepared by: -w- 

Workbook No.,- =75 _ Report Page No. -21- ---a- 



TAELE 8 --m-w..- 

L5178Y lK+/- MUUSE l"Y?lFwJPNS lwTASENESI$ ASSAY 
CLONING DATA 

Study Number : T2982.701 
Test Article : 60539.01 
Activation : Non-activated 
Trial Number ;3 2 
Sol vent : Ethanol 
Operator : car1 M. Hay 
Study Director s Andrea M. Back, Ph,D. 
Date b Time t 06/17/8s lrll pm 
--------_----------------------------------------------------------- 
Test Art Ave #/ TFT Ave #/ V.C. Snducedt % 
Concentr TFT Stand V. C. Stand Mutant* Mutant Tot al 
I +&l/ml 1 Plate Dew Plate Dev Frequency Frequency Growth 

1 62/3 
-7s 88/3 
.J =6 12613 
.42 111/3 
.3 '2 11113 
.24 10413 
.18 91/3 
.13 53/3 
.l 39/3 
.073 51/3 

Solvent 1 38/3 
Solvent 2 42/3 

t:S 2713 
fb 54/3 
212 54/3 
f14 &l/3 
f4 60/3 
f2 62/3 
f8 11313 
f5 119/3 
f 1 10513 
28 11013 

f4 
$3 

110/3 
10112 

27 4,& 
t 5 3.3 
23 4.7 
* 4 3.6 
f3 3.7 
?i 6 5.9 
t: 1 l*b 
1:3 0.9 
f7 0.7 
fl2 0.9 

. $2 0.7 
?r: 1 0.0 

3.8 
2= 
3:;: 
2.8 
2.9 
5.1 
0.8 
0.1 

-0.1 
0.1 

4 
13 
13 
15 
17 
17 
82 

110 
91 

110 

------------------------------------ ----------------------------- 

+ culture lost 1 Per lo”1 sufviving criis /# = number of plates counted 

Table Prepared By: -%2!IL!I..:!T -----------m--L- 
Signature Date 

Workbook No. -(-,@- Report Fage No.;s?=- . 
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TABLE 10 -------- 

L5178Y TX+/- &USE LYt’lFWOMU MUTUGENESIS ASSAY 
POSITIVE CONTROL - NO CsCTIVATIk 

Study Number : J-2982.701 
Test Wticle : Ethyl F4ethanesulfonatt 
Activatiorb : No activation 
Trial Nua!ber t 2 
Sol vent : DimthylsuIfoxidc 
operator : Carl Il. Hay 
Study Director : Andrea M. Back, Ph.D. 
Date & Time 0 ca/l7/Gs 1,ld pm 
-c-------.---------------u--------I--------------------------------- 

CLONING DCITA 
--------u---------------------------------------------------------- 
Test f&-t Ave #/ TFT Aver #/ V.C. Induced% % 
Concentr TFT Stand V.C. Stand Mutant# Mutant Total 
(rl/ml) Plate Dev Plate Dev Frequency Frequency Growth 

35.0 
9.2 

2 
39 

‘? Solvent 1 24/3 f 3 9913 +s 0.5 
c . 2 f 4 j Solv@nt 42/3 10513 f 3 0.8 2. _ 

---------.-------------------------------------------------------------- 

_ .  :  

) --* 

:  
---------------NI ------------------------------- ----------------- 

TOTAL CO?lPOUND TOXICITY DATU 
... ---------*-----------u-L--------------------------------------------------- _-_ f‘ . Test Art Cell Concentr 

-4.: Concentr (X 106) Susp Growth Cl oni ng Growth % Total 
..::, ;:~- - (rl/ml) Day 1 Day 2 Total Xntl AV@ vc ‘/,Cntl Growth 

‘, - 
r:-,; .? 
@Y-j __ 

llP1133~P1a~~PIPPP~a=~~~==*=~~a~~~~==~~=~=a~~~~*~*=*a~a~a~~~a~=~~a===a= 

--; 
f- ..-; 1 0.497 0.663 3.7 32 7 7 2 .> . . r;; % .5 0.740 0.944 7.0 67 59 58 39 

-i 
Solvent 1 .a90 1.165 11.5 99 
Sol vent 2 .954 1.119 11.9 105 

. . . 

+ CuIturc Lost t Pw lOA surviving calls /# = number of plates counted 

Table Prepared By: ---I------------ -----L------- 
DatE 

roL Workbook No. ____- Report Page No. -:22= 
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Conclusion 

The Procter & Gamble Company's test article GO539.01, (MA 
#T2982) was tested in the L5178Y TK+/- Mouse Lymphoma Mutagenesis 
Assay in the presence and absence of Aroclor induced rat liver 
s-9. Two non-activated assays were conducted. In the first 
assay, only one culture that was cloned exhibited greater than 
10% Total Growth. The test article induced pronounced delayed 
toxicity in the non-activated cultures, All of the cultures that 
were cloned in the first non-activated assay exhibited mutant 
frequencies which were more than twice the mean mutant frequency 
of the solvent control cultures. The non-activated assay was 
repeated over a reduced range of test article concentrations. 
Seven of ten cultures that were cloned in the second assay 
exhibited mutant frequencies which were significantly greater 
than the mean mutant frequency of the solvent control cultures. 
In the S-9 activated portion of the assay, none of the cultures 
that were cloned exhibited mutant frequencies which were 
significantly greater that the mean mutant frequency of the 
solvent control cultures. 

The results indicate that, under the conditions of these 
tests, test article G0539.01 produced a positive response in the 
absence of exogenous metabolic activation and a negative response 
in the presence of metabolic activation. 

-26- 
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_  ; .  T A B L E  9  ----c -w  

L J 1 7 8 Y  T K + /- M O U S E  L Y M F ’H O W  M u T A s E N E S Is  A S S A Y  

T O T A L  C O N P O U N D  T O X IC IT Y  D A T A  

S tu d y  N u m b e r : T 2 9 8 2 .7 0 1  
T e s t A rti c l e  8  6 0 5 3 9 .0 1  
A c ti v a ti o n  : N o n -a c ti v a te d  
T ri  a l  N u m b e r t 2  
S o l v e n t t E th a n o l  
C Ip w a tw  : C a rl  M . H a y  
S tu d y  D i re c to r P  A n d re a  M . B a c k , P h .D . 
D a te  L  T i m e  : 0 6 /1 7 /8 5  l r  1 4  p m  
---------------------------  ------------------------L -U --------------  
T e s t k -t C e l l  C o n c e n tr 
C o n c e n tr ( X  1 0 6 ) s u s p  G ro w th  C l  o n i  n g  G ro w th  %  T o ta l  
(rq /m I ) D a y  1  D a y  2  T o ta l  % C n tl  A v e  v c  X C n tl  G F O W th  

1  
.7 5  
.l J  ' 6  
.4 2  
.3  2  
.2 4  
.1 8  
I 1 3  
.l  
.0 7 5  

S o l v e n t 1  .9 0 8  1 .1 2 2  1 1 .3  
- i l .7  

1 1 9  
S o l v e n t 2  .9 4 6  1 .1 1 6  1 0 1  

0 .3 6 3  
0 .4 1 2  
0 .4 1 1  
9 .3 8 7  
9 .4 4 9  
0 .4 6 0  
0 .7 7 9  
0 .9 2 1  
0 .8 6 8  
0 .9 7 9  

0 .4 5 0  1 .8  1 6  
0 .6 4 3  2 .9  2 s  
0 .6 4 9  3 .0  2 6  
0 .6 7 8  2 .9  2 5  
0 .6 5 9  3 .3  2 9  
0 .6 3 5  . ;.; ;2  
1 .0 1 5  
1 .0 8 9  1 1 :1  9 7  
1 .0 9 3  1 0 .5  9 1  
1 .1 1 9  1 2 .2  1 0 6  

2 7  2 6  4  
5 4  5 1  1 3  
5 4  S l  1 3  
6 1  5 8  1 5  
6 0  5 7  1 7  
6 2  5 9  1 7  

1 1 3  1 0 7  8 2  
1 1 9  1 1 3  1 1 0  
1 0 5  1 0 0  9 1  
1 1 0  1 0 4  1 1 0  

*  C u Itu re  L e n t + +  T o o  T o x i c  T o  C l o n e  

T a b l e  P r e p a re d  B y : 6  4 7 -2 ~  
c ------------p -- 

D a te  

W o rk b o o k  N o . 1 0 3  -w -m - R e p o rt P a g e  N O . -2 3 - ----a  



m?celvecl ray KAIQA 
PRCTOCOL NO. C2g -- 

Test for Chemical Induction of Mutation 

Issue Date: March 1, 1982 
Supersedes Issue Dated: September 15, 1980 

“est Substance Identification Number (TSIN) # G0539.01 

Divisional Request Document Number (DRD) # 

Sponsor : 

Facility: Testing 
(To be filled in by 
Operations Section) 

: Purpose 

Justification for 
Selection of Test 

- -- System: 

The Procter h Gamble Company 
Cincinnati, Ohio 

Microbiologic4 Associates, Inc. 
5221 River Road 
Bethesda, MD 20016 

Study 1y -jrE’d5%7.- 7d/ 
(TO be filled in by 
Testing Facility) 

To determine the potential of a chemical compound to 
induce mutations a$,$hc thymidine kinaze (Tg) $oc131s of 
cultured L5178Y TK mouse lymphoma ceXs . * * 

The L5178Y/TK+‘- mouse lymphoma cells clone 3.7.2C is 
the system of choice due to the amount of background 
data available. 

Route of Administration -- 
of Test Substance and -- 
Reason for Choice:- IN VITRO with and without metabolic activation. -- 

Route specified by test procedure. 

Records to be 
Maintained: Rec+ytpt of and/or preparation and storage of L5778Y/ 

TK mouse lymphoma cell cultures, S-9, and 
restrictive medium. Documentation of test substance 
preparation, preparation of cells, preparation of S-9 
mix, dosing, washing, cell count, c;2oning, colony 
counts, and sizing. Include any other records that 
would be required to recmstruct the study and 
demonstrate adherence to protocol. 

Protocol - Page 1 of 11 



. Test for Chemical Induction of Mutation 

the L5178Y TR -__I_- 

Issue Dste: March 1, lS82 

Test Substancec s> 
DRD 

TSIN /I: Number -- 

GO539.01 BYCR0392 

Description 
Color 

Expiration 
Physical iorm flate 

White Powder 1217185 

Conditions: Storage ( Check me 1 

i 3 Room temp. C J Refrigerator 
bed Other Ambient (50°-gOoF) 

II 3 Freezer 

Hazards: ( Check one) 

E 3 None known. Take ordinary precautions in handling. 
k& As follows: Irritant. 

Special Instructions: ( Check one) 

C I None 
[iod As follows: Avoid undue contact with the skin and eye contact. Flush with water. 

Dose Preparation: Vehicles in order sf preference 

cl3 Water or F,,* 
c 1 DMSO UT 

t21 EtOH 
CK 

- YSC t-U wdfu e 
cc33 $e;rie 

4 
Solubility Water = ti 1X, Ethanol b Acetone = 

Unless the solubility properties of the test substance 
are provided by the Sponsor or the solubility 
properties are available from another source, a 
suitable solvent must be found for the test substance 
prior to testing using the Standard Operating 
Procedures of the Test Facility. 

l See Appendix I for abbreviations and glossary of terms. 

Protocol - Page 2 of 17 



PROTOCOL NO. C29 (Cont’d) e- 

Dose Preparation 
(Cont'd): 

Chemicals: 

Level: Dosage 

Test for Chemical Induction of Mutation 

m-- Mouse Lymphoma Assay 

Issue Date: March 1, 7982 

The preferred solvents, in order of preference, are 
water (or Fop), dimethyl-sulfoxide, ethanol, and 
acetone. Any other solvent which shows no toxic effect 
.t3 the L ‘5;‘XY cells and no significant increase ir. 
background mutation frequency at the levels used is 
acceptable subject to approval by the Sponsor. 

Positive controls and other chemicals to be used for 
testing will be purchased from a commercial source or 
obtained from the Sponsor. Chemicals are stored 
according to the recommendations of the commercial 
supplier or Sponsor. After completion of the assay, 
unused. commercially obtained chemicals may be saved for 
future use. Excess chemicals obtained from a Sponsor, 
however, wfll be either returned or discarded at the 
discretion of the Sponsor. 

All solutions of the test substance are prepared fresh 
on the day 3f the test. Doses are chosen on the basis 
of the toxicity test described in Toxicity Test 
Section. A complete mutagenicity assay consists of at 
least five cloned doses of the test substance (see 
mutagenicity test below for criteria used far selection 
of doses to be cloned) and a solvent control all tested 
with and without activation, a positive control cf 
ethyl methanesulfonate (EMS), a mutagen that does not 
require activation, and a positive control either of 
2-acetylaminofluorene (20AAF), 7.12 dimethyl 
benzanthracene (DMBA) , or benzotalpyrene (Bap) , 
mutagens that require metabolic aotivatisn with an 
S-9 fraction obtained from the livers of rodents 
induced with a chemical such as Aroclor. In some 
special cases the S-9 fraction used will be obtained 
from the livers of uninduced rodents. In these cases, 
the positive control used will be dimethylnitrosamine 
(DHN). All dosing solutions will be prepared as 100X 
concentrated stock solutions. 

C 1 Other, specify: 

PrOtOCOl - Page 3 of li 



--f ‘:Tr-;; ‘, 1. ,.$.f :-..A;&‘.’ 

Dosaze :.evel (Cont’d) : -- 

Test System 
Identification: 

Test System: 

Test System Storage: -- 

Methods: 

PRCTCCOL NO. C29 (Cant’d) -e 

Test for Chemical Induction of Mutation -- 
2 Hammali~ Cells in Culture 

the L5t78Y TIC - - --w Mouse Lymphoma Assay 

Issue Date: March 1, 1982 

Note 

A concentration analysis of the test substance - 
vehicle mixture(s) will M; will not [ ! be require”,. 

if a concentration analysis is required: 

e Prepare a sufficient quantity 3f the most 
concentrated test substance - vehicle mixture(s) 
so that a portion can be returned to the Sponsor’s 
Divisional Toxicologist . 

Shipping Instructidns 

Send approximately so-looml . Send C 1 frozen; 
gXa under ambient conditions: C 3 other 

I 3 Analyze the test substance - vehicle mixture(s) 
for test substance concentration using the 
analytical method in Appendix . 

Individual cultures and cloning plates ere to be 
identified according to the Standard Operating 
Procedures of,$he Test Facility. 

L5178Y/TK clme j.?.ZC mouse lymphoma celis 
obtained from D: Clive, Research Triangle Park, N.t., 
Burroughs-Wellcome (3. 

Frozen stacks of the L5178Y clone 3.?..ZC cells are 
prepared and maintained in a liquid nitrogen freezer 
according to the Standard Operating Procedures of the 
Test Facility. 

Cell Line -- 

The TX+‘- clone 3.7.X L5178Y cell line is maintained 
as growing suspension cultures according to the 
Standard Operating Procedures of the .Test Facility. 
The medium used is Fischer’s Medium far Leukemic Cells 
of Mice containing approximately tOS (v/v) horse serum 
and supplemented according to the Standard Operating 
Procedures of the Test Facility. Medium may be 
obtained from a suitable commercial supplier as a 
powder, or 1X or 10X liquid. 

Protocol - Page 4 of 11 



TSOTOCCL NO. c29 (Cont’d? 

z. 
- : . . 
. . . . 

Methods (Cont’d) : 

Toxicity Test: 

Test for Chemical Induction of Mutation 
A-- Cells in CXture 

the LF78Y TK s-- Mouse Lymphoma Assay 

Issue Date: March 1, 19$2 

Cell Line (Cont’d) -- 

CelJ,s are ;eriodicalby cleansed free of spontaneous 
TR- - mutants by treatment of stack cultures with 
3HMG according to the “4 andard 
the Test Facility. TK- - 

Cperating Procedures of 
cells are sensitive to the 

toxic effects of methotrexate in the presence of 
ex=lgenous thymi$>“_e, hypoxanthine and glycine (THMG 
treatment). TK cells, however, are not killed by 
THMG treatment since they can use the exogenous 
thymidine, hypoxanthine, and glycine (THG) to over- 
come the block to folate metabolism imposed by the 
methotrexate . Cultures used for thh assay are cleansed 
within the two week period prior to initiation of the 
project. 

Preparation g z Microsomal Enzyme (S-9) 
Metabolic Activation System 

Non-Induced S-9 Fraction 

A liver microsomal enzyme (S-9) activation, sy3tgm is 
employed in this assay to detect promutagens. * S-g 
is prepared by the homogenization of minced livers fram 
commercially obtained male, Sprague-Dawley rats (200. 
275 gms) according to the Standard Operating Procedures 
of the Test Facility. The liver is homogenized In a 
mixture consisting of one psrt liver in gms wet weight 
to three parts solvent in ml. (eftber 0. IfN KC1 or 
0.25 M sucrose according to the Standard Operating 
Procedures of the Test Facility). 

UiWOts Of the %9 are stored frozen below -70°C until 
used. 

Induced S-g Fraction 

Induced S-9 fraction is prepared from rats given a 
single intraperltoneal injection of a polychlorinated 
biphenyl (Aroclor) in corn oil five days prior to 
sacrifice. The standard dose of Aroclor is 500 &kg 
body weight. The Aroclor used for injection may be 
either a 2:l mixture of Aroclor 7242:Aroclor 7254 or 
Aroclor 7254 alone according to the Standard Operating 
Procedures of the Test Facility. 

In addition to limitations imposed by the solubility 
of a substance, the levels at which it can be tested 
for mutagenicity are determined by its toxic effect on 
L5178Y cells. AS a result the toxicity of a compound 
is first tested over a wide range of concentratiws. 

Protocol - Pane 5 of 11 
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?BCTCCCL NC. C29 (C=int’d) -w 

1 ‘;)r. :, Ch.%ical fndul:;;:ion of Mutation ‘_ e-p -.cy - 
ii! iJammalian Cells :.n Culture - -.. - $;I.? i.$ f 78y-Tp- House Md” .-c Lymphoma Assay _I__- 

Issue Date: March 1, 1982 

Toxicity Test (CDnt’d): Toxicity is measured by the ability 3f a given dose af 
substance to inhibit the suspension grouth of treated 
cultures. The method and length of exposure or‘ cells 
to chemical and incubation conditions are similar t3 
those used in the Mutagenicity Test Section. The exact 
procedure is conducted according to the Stanrtard 
Operating Procedures of the Test Facility. 

Fran the information obtained in the toxicity test, the 
doses 3f substance to be tested in the mutagenicity 
test are determ ined. Based on the results of the 
toxicity test, the highest dose of test chemical to be 
used In the mutagenicity test is chosen to give sub- 
stantial or complete toxicity relative to the solvent 
control. W ithin the lim its of predictability of the 
toxicity test, subsequent doses are chosen to span the 
range of relative toxicity to a level where little or 
no relative toxic effect is observed. 

Mutagenicity Test: S -9 M ix (!?etabolic Activation System) -- 

Prior to dosing the cells S -9 m ix ~$11 be prepared by 
combining S-9 fraction with a neutralized solution of 
NADP and sodium  isocitrate. The f;inal concentrations 
of each com ponent in the cultures during treatment are 
100 ul/m S  S-9, 2.4 mg/ml NADP, and 4.5 mg/ml sodium 
lsocitrate in F,p. Alternatively, the amount of 
any given batch of S-9 liver fraction used may be 
determ ined frm  its protein concentration, or the 
amount required to elicit a standard response in a 
mutagenccity test with a positive control chemical 
according to the Standard Operating Procedures af the 
Test Facility. The S-9 m ix will be prepared shortly 
before use from  freshly thawed S-g fraction. Unused 
portions should be discarded at the end of the day. , 
Dosing. Expression Growth and Cloning af Cells -- 

Each sample wil+.-be prepared for dosing by transferring 
6 m l L5178Y/TK6 clone 3.7.2C cells at a concentra- 
tion of 1 X  10 cells/ml to a labeled, sterile 50 nl 
centrifuge tube or T25 tissue culture flask. Four m?. 
of F  

ilp 
are then added to each sam ple to be tested 

with ut metabolic activation, and 4 ml of the S-9 m ix 
to each sample to be tested with metabolic activation. 
Each sample is m ixed gently and 0.1 m l of the 100X 
concentrated dose of test substance, solvent, or 
positive control chemical is added. Any major change 
in pH (by color change of phenol red In culture medium) 
caused by addition of the test substance is noted, and 



Issue 

Dosing, Expression Growth and -- 
Y:taqeoicity Test 

(Con:‘d) : - 

Date : March 1, 1982 

Cloning of Cells (Cont’d) 

the pH is quickly brought back to approximate 
neUtrality (normal red-orange color cf medium) by 
dropwise addition of 0.501.5N NaOH or XCl. Each sample 
vessel is then gassed with 5% CO -in-air, sealed and 
incubat-ed 2f 37 f ?.5”C on a ~21,er drm !zoztrifuge ? 
tube) 5r gyrotory shaker (tissue culture flask) for 
four hours, The cell Sample3 are then centrifuged, the 
supernatznt discarded and the cells washed twfo,e with 

fresh FIP l 

The cells are then resuspende2 in F, p 
at a con entration of approximately 3 X 10 6cells ml, P 
based on the original cell number of 6 X 10 per 
culture prfor to treatment with chemical, and all 
samples incubated as described above for a two or 
three day expression period according to the Standard 
Operating Procedures of the Test Facility. During the 
expression period, the cell concentration is determined 
daily and all cultures are diluted to 3 X 10f~ells/ml, 
if necessary, fn order tc keep the cells in an active 
state of growth. 

At the end of the expression period, doses are chosen 
for cloning based on the relative t@xfcity shown during 
the expression period. In general, dose levels which 
exhibit from 10 to 90% relative growth inhibition dur 
ing the expression period are chosen for cloning. 
However, if that level of toxicity is not achieved 
within the volubility limits of the compound, then 
dose(s) showing less than 10% inhibition may be cloned. 
Dose levels showing greater than 90% growth inhibition 
will not be cloned. A portion of each culture is 
centrifuged and resuspended in F 

‘!E’ 
The appropriate 

dilutions are then made and a por on of each sample is 
plated on petri dishes in soft agat medium with and 
without the selective agent, TFT according to the 
Standard Operating Procedures of the Jest Facility. 
Three dishes of each sample at 1 x 10 cells/plate 
are prepared in TFT medium. Three dishes of each 
sample at an estimated cell number from 100-200 
cells/plate are prepared in cloning medium without 
selective agent. All petri dishes are then incubated 
at, 37.0 J 0.5”C for lo-14 days to allow colonies to 
form from individual cells. At the and of this time, 
the number of colonies on each plate Is counted. The 
number of viable cells (survivors) originally placed on 
the plates containing the TFT madium.is determined from 
the number of colonies in dishes conyaining the non- 
selective medium. The number of TICI - mutants is 
determined from the number of colonies In dishes 
contafning the TFT medium. 
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-- :  ‘T^--zy - -  
_  _ _  _  - ; ,- ,  S - E  -- 

--  . , . : ;  ,  I  

P liO T O C O L  &  2  ( C o n t’d)  

P rotoco l  C h 2 n g e s : 

Resul ts :  

R e p o r t: 

Test  fo r -<hemic* l  In d u c tio n  o f M u tat ion * -  -a-s* 
- T F i ~ M & i G ~ a T  E lfi in  Cu l tu re  
th e  L 5 7 $ Y ’ T K ” 

- -v--w - 
- V .-e - M o u s e  L y m p h o r n a  Assay  e-s  

Issue D a te : M a r c h  1,  1 9 8 2  

If tt b e c c m e s  necessary  to  c h a n g e  th e  a p p r o v e d  
protocol ,  verba l  a g r e e m e n t to  m a k e  th is  c h a n g e  shou ld  
b e  m a d e  b e tween  th e  S tu d y  Di rector  a n d  th e  Sponscr r .  A s  
s o o n  as  pract ical ,  th is  c h a g e  a n d  th e  r e 2 s o n a  fcr it 
shou ld  b e  p u t in  wr i t ing a n d  s i gned  by  b o th  th e  S tu d y  
Di reeC a t- a n d  th e  W Y  S p o n s o r ’s Divfsimal Toxicologist .  
Thfs d o c u m e n t fs th e n  a tta c h e d  to  t;? e  p r3 txo1  2 3  a n  

,a d d e n a u m . 

T h e  raw  d a ta  a re  repor ted  fo r  e a c h  n e g a tive a n d  
pos i t ive c o n trol a n d  esch  d o s e  o f subs tance.  R a w  data  
consis t  o f d o s e  p r e p a r a tio n  in format ion,  th e  da i ly  cel l  
c o n c e n trat ions, th e  n u m b e r  a f v iab le ,  co lony- fo rming  
cel ls  o n  e a c h  p e tri d i sh  c o n ta in ing  non-se lec t i ve  
m e d i u m , a n d  th e  n u m b e r  o f TFT-resistant  co lony- fo rming  
cel ls  m  e a c h  d ish.  A  m u ta tio n  f requency  ( the n u m b e r  
o f TFT-resistant  co lony- fo rming  cel ls  pe r  uni t  
surv ivor)  a n d  th e  fo ld  i nc rease  in  m u ta tio n  f requency  
re lat ive to  th e  so lvent  c o n trol is d e te r m i n e d  fo r  e a c h  
s a m p l e . T h e  i n d u c e d  m u ta tio n  f requency,  th e  m u ta tio n  
f requency  o f e a c h  s a m p l e  m inus  th e  s p o n ta n e o u s  m u ta tio n  
f requency  s h o w n  In  th e  so lvent  c o n trols m a y  a lso  b e  
d e te r m i n e d . In  a d d i tio n  to , th e  m w trt ion f requenc ies ,  
th e  p e r c e n t surv iva l  re lat ive to  th e  contro l  is 
repor ted  fo r  e a c h  s a m p l e  fo r  b o th  th e  exp ress ion  pe r i od  
g r o w th  in  suspens ion  a n d  th e  overa l l  g r o w th  ( the 
re lat ive suspens ion  g r o w th  cor rec ted  fo r  v iabi l i ty as  
d e te r m i n e d  by  th e  p la t ing  e ff ic iency in  non-se lec t i ve  
m e d i u m ) . 

Resu l ts  o f e e c h  te a t a re  cons ide red  i n d e p e n d e n tly, b u t 
in  o rde r  to  b e  cons ide red  a  va l id  test, th e  s p o ~ txecus 
m u ta tio n  f requenc ies  o b s e r v e d  fo r  th e  n e g a t’ve  c o n trols 
shou ld  b e  n o  h ighe r  th a n  1 5 0  m u ta n ts pe r  b  1 0  survlvz:rz. 
In  a d d i tio n , th e  m u ta tio n  f requenc ies  o b s e r v e d  fo r  th e  
pos i t ive c o n trols shou ld  fa l l  w i th in  a c c e p ta b l e  r a n g e s  
as  d e te r m i n e d  by  a  d e v e l o p i n g  h istor ical  b a s e . 

F ina l  R e p o r t 

A  repor t  o f th e  resul ts  wi l l  b e  p r e p a r e d  fz- th is  stt idy 
by  th e  c o n tract labora tory  wi th in  3 0  days  f rom th e  
c o m p l e tio n  o f th e  study.  T h e  repar t  wi l l  inc lude,  bl j t  
not  b e  lim ite d  t3 , th e  fo l lowing:  

1. N a m e  a n d  address  o f th e  faci l i ty pe r fo rm ing  th e  
s tudy a n d  th e  d a tes  o n  wh ich  th e  s tudy w a s  
in i t ia ted a n d  c o m p l e te d . 

2 . O b ject ives as  s tated in  th e  a p p r o v e d  protocol ,  a n d  
a n y  c h a n g e s  to  th e  or ig ina l  protocol .  

P rotoco l  - P a g e  8  o f 1  i 



(Cmt’ d) : Repcirt 

Test for Clies!.L?.rt 1 
----- k.*r’:i.!C2ti~il of AJL;;J .i.r.~? ~...---. * - 

in MamaI..& MYi. In Culture the L‘sT7Fy-TR*; .. . I..” .- -.--, -u --- --- 
m-v i-iuu.,e Lymphoma Assety . .-..w w I-e - 

Issue Dat? : March 1, 7982 

Final Report (Cont’d) -- 

3. A detailed description of all methods used. 

4. Statistical methds empLoyed fw analysis af the 
iata , if any. 

5. Deviati=rns from the Test Facility’s Standard 
Operating Prxeduros 3r the apprwed pt=atxDl. 

6. A summary af the results as they relate to the 
study’s objective. 

7. The location where all raw data will be stared, 

8. The daily cell concentrations, a&l colony 
counts, and results of calculations, 

This repott shall conform to a&l requirements outlined 
in Section 58.185, Subpart J, Good Laboratory 
Practices Regulations. 

Sponsor : 

Date Apprmed by Sponsor’s D;v%onal 

1 
Proposed Completion Date: 7: wrs 1 

Defined as 
)To be completed 
)by the Test 

u I )Facflity 
/ 

Study Director : --.&LAS VI /CT 
1 

e f 
L’ 

s-e& ; 

Date: 22 P=?u 1 I 
Study Cast: 
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PROTCCOL - A?PgNDIX ! j/a2 

Abbreviations and Glossary of 1‘~ms: 

1. 2-AAF - 2-acetylamin3fluorene 

2. EUdR - bromodeoxyuridine 

3. Cloning medium- Fischer’s Medium for Leukemic Cells of Mice supplemented 
as described belsw for F and with approximately 20% 
(v/v> horse serum and 0.3 “g-0.376* noble ag ar accoraing to 
the Standard Cperating Procedures of the Test Facility 

4. DYN - diketkylnitr~samine c 
5. 2.f3 t - diaetkylsulfsxide 

6. 24s - ethyl nethanesulfonate 

7. FoP - Fischer’s Medium for Leukemic Cells of Mice supplemented 
with sodium pyruvate, Pluronic FM, and penicillin- 
streptomycin according to the Standard Operating 
Procedures of the Test Facility 

8. FI0P - FOP plus approximately 105 (v/v) horse serum 

9. Gassing - Replacement of the air in a culture vessel with 5% CC2- 
in-air by purging with C02-air mixture 

10. NADP - t+nicotinamide adenine dinucleotide phosphate 

11. Selective cloning 
medium - Cloning medium containing TFT according to the Standard 

Operating Procedures of the Test Facility 

i2. S-3 - The supernatant obtained by centrifugation of a homa- 
genate of liver at 9000 X g according to the Standard 
Operating Procedures of the Test Facility 

1-j. n-r - trifluorothymidine 

14. TX - thymidine kinase 
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Ptc3usE l-'Y*t+lF="t4or~cA 
Cloning Data 

Audit Trai 1 
v x.4 

SW L’ i t !.I p- 5 Culture Count c 0 t.1 t-l t i3ou-ft A'iET3,QE 
ID SLtb~et #: #2 4+3 Caun t 

E===========r=I=======~==================~=======~=~~==================== 

4 .2 at2 9 !:I t iI, ';$ 
------------------------------------------------------------------------~ 

_- Li a1 -8E A. -? ;' .91 ';s I 
--------_---------------------------------------------------------------- 

1.0 92 96 01 9 J 
-----------------------------------------------------~------------------- 

1,s $7 54 P- Tt\ -a 68 
-_------_-----------__________________I_--------------~------------------- 

I E'T' 31 81 a tj 
----------------------------------------------------~--------------------- 

.75 62 79' / _s 79 71 
------------1----1--------------------------------.----------------------- 

i 56 00 $0 ?C:, 03 
--------------------______________c_____---------------------------------- 

I 42 90 3ci 35 Ei3 
------------------------------------------------------------------------- 

_II'_______,_____,---~~~----~~~----~~~------!~~-------------------------- 
5 f> 1 *dent 1 44 51 fb 5 r, 

__--___-_----------------------------------------~----------------------- 
5~1 eej-it z c; -i d,'i 57 44 5 i 

--------_-----------____________C_______----C-I------------------------L-- 
- -* . .JL. l- + t 

--_-_-------------------.----------------------------.--------------------- 

50 
-. .---- -_---.-- ..-_- __,_,- ----_I__ ..- .-- ._ _. 



t--t cl3 :-I s E: L.-‘-dMF’HC~t~; 
Clcming Data v 1.4 

I: 4-t 1 t t.J Y' E Sul turr Lcunt Co%lnt C@c!n t ;S*.waqs 
ID Subset #I #2 #5 CisL~f it 

r==D===;=-==;-~==.~------====2;======1.-~==='-=1======Zr=r‘===E===== 

il., a.3 '; :: 3 ;:; 34 
_____- _--_-.---.-----------~---------------------------------- --------e---e----- 

" I. 4 01 ?5 4'4 Vi:, 
-_------------------__________I_________--------------------------------- 

1 .a 32 4& a1 .3::, 
-___---------.---------___________I________--------.------------------------- 

1.7 97 6; gy -! <-. oc-2 
---_-----------------__________________I_--------------------------------- 

1 83 71 81 8 t:, 
-------------------------------------------------------------------------- 

. 75 62 7; 73 ‘7 1 
--_---------------------------------------------------------------------- 

.5e 88 $ :.I\ 3r:1 aq 
----------------------------em----e--- --------c-------------------------- 

.JZ 38 3::: 75 a0 
--------1-_--------------------.------------------------------------------- 

-1 . -‘A + -I- 
-----------------------------------------------.-------------------------- 

7 .1 .6-t 1 i-,7 . - 1 ‘:tZ il7 1 ,?yY 
----------------------------.--------------------------------------------- 

= T, i -., f r, +- -- 1 44 ar. d I 55 C- -S(.l 
------------------------------- ----------_--------.-_______I__ _---.-----.---- 

S#c. 1 ',. E r, ii 2 52 C- c: .' t; c a d * 
---_---L--_- -.__--------------- ---- -------.-------.. ---------------.------------w 



v 1.4 

c C’ 1 t v t- e Ctti tc!re c 0 1-I i-l t Ccun t CGiu-lt Average 
ID SL!bEEt #l #2 #3 Cocm t 

====================================P==~~=~=~=~==============~======== 
r; -e .- TV r.. 3(.>3 3&l:, ‘-8 ._s *J .I. .<I 1 

---_--------------------------------------------------.----------~-------- 
Sol VeTIt 1 5b c. 44 43 55 

-------------------------------------------------------------------------- 
Sctlvcrit 2 S? 47 51 5 Q 

-------------c----------------------------------------------------------- 

5a -- --- -._ _ I __ .-..--- -- - .-. ..-. -.- -.________ .- - . -.- ---_" --..- _ .‘, - - 



MCILJ~E l-YMF-‘k-ifZlM~ 
Cloning Data 

Audit Trai 1 
v 1.4 

CL.1 tLt!-E C~!ltut-2 LOLtr rt CCUTt t cixtr:t 6% .'ET as;e 

15 5L!b set kl ticiT 442 Ccsunt 
---_-----------------------------~-------------------------------------~ --- _---. - ---. ------- _.-.-- ----,-----------.I--------.-_______C____________--.------. 

1 +4 ++ -I-* 
-___-_------__-1---1------------------------------___Ic_____-----------. 

53 
-.- - .-. _.. ._-_. ____ - _-__ _-.. -__. _.._ _-- -_ _I_~--_ . ._ -. _ -__-. ._ 



v 1.4 

Coil tars Cdl tut-e CGLlnt Count CCUt-~t 
ID 

k 'r' I r 5 g e 
S;lb 381L #i #2 #3 CGJZ i 

------------------------------------------------- --------------------- --_--- --------.- -.-__- --------_ -.--- - ---===========r====r= 
i cw +- +* 

------_----------------------- ---. ------------------.---______I______ ---__ 
.5 7 -,- yv-- -- . -1 _ I-L 2, Q  1:) .-.cl?.l b.4 I 

--_-------------------------------- .----- -----------.-.-- - ---- ---- ---- -------. 
SLi LErit 1 4rG c‘- i 4 4"' 5 .:* 

-- -. e-----------------_---*-- - --- --_-----.-----------_C w--s.--- -- ---.-- ----------em 

5;jl :f- n t 
r c-' 
i c)- 47 51 5 tl 

._ --.- ---- ---- ------------------.------- ---.----- ------------ I ---------------.-.----_ 

SL 

- -- -I --. _ . --___ _._ ----_ .- - -_ _ _-_ .- - - .- _*.__-~ _-_-_... - --- -- _. . . 



M13US3E LYMF= i-+t)Mk 
Cloning Data 

Audit Trai 1 
v 1.4 



cc41 ture CC!1 tcsrr ckurlt CoLu-l t Caun t Avet-iig* 
ID SLtbcE+t #I #Z #5 Cm..:nt 

========-==ZE=I=============-=l====--===~=====~=====~~==~====~=~-========~------ ------ 
'1: (i= 61 6s 62 

--_-_---------------___________I________--------------------------------- 
1 i:i 7' : a4 37 r '- d -8 

_-_-_--------------------------------------------------------------------- 
7 .5 81 56 75 7; 

_____--------------------------------------------~------------------------- 

5.6 G;b 7'1 71 7 '4 
_-_-_-------------c------------------------------------------------------ 

4.2 3 7, e &9 ss 7 5 
_-_c_---------------__________c_________--------------------------------- 

5.2 6i a4 x 77 
_-_-_-------------------------------------------------------------------- 

,. 2.4 a4 7i 7 (1, 75 
_____----------------------------------------------------------~---------- 

i.8 + 73 77 -7r- Id 
_____c_---------------------------------------.---------------------------- 

1 -7 e -' 37 55 62 5 0 
_____-_-__-------------------------------------.-.---------------------_------ 

Et>1 .jf=!-,t i 61:) b 1 5E , _- 3'2 
_____--------------------------------------------------------------------- 

'2 9x9 i *A e rf +- 16 -- I 5-7 .s, , 
_____-_-_-----------------------------------------*---------------------.--- 



MaUSE t.-YP-#F-HC3t4ll% 
Cloning Data 

Audit Trai 1 
v 1.4 

iZlerI ture c L! 1 t It t- e Ccun t c 12 u ? t COL!Ttt Fiveir age 
13 sutset fl #2 #3 CCttl-lt 

___--. ----_--------------- ----.-- - ----.-.---,- -------.----.----------- ---- -----_--- ___--.- -------.---------.------------- ---- --- ---- -----I----.--------------------- 

ct '.b ,-, I - Lt) -5-r L -* 1 238 24:: 
___-------__-_--_-______________________--------------------------------- 

r i '-0 .-L 7 -'2 137 174 2;::,::, 
___---_----_----_--------------------------------------------------~----- 

5al VW-It 1 7,:s 85 a; @:a 
___-_-__--_____---__----------------------------------------------------- 

Z.=,l vf+r,t ,- -w c -5 ,-. CkP 1 &?” 
-__--------____---------------------------------------------------------- 

57 
-__- _ .--- -- .--.-. _______.. -- -.._._ - - _-.--_- - _,. __ ,--.--..--- -_.-. _-. 



Cloning Data v 1.4 

c 11 tL!t-e cc!: tl!t-e cuunt 
I c Sctbrst #l 

======================~====c========================~==~=============~======= 

7 . 5 &T ?Tcr -TTT 
& ,~-I i Jc) 247 

_-----------_------------------------------------------------------------ 

5 2 ,,I,-’ i Cj!O 194 2 (1, i:, 
-----_-------_-------------------------------------------------~--------- 

-~~~~~r4_-__.!-___----~~-----~~-----~~-------~~--------------------------- 

_~"11'2l----f__------~~-----~~-----~~-------~~--------------------------- 

6- 3-85 



MOUSE l-‘r’PlF;‘f-4OMGh 
Cloning Data 

Audit Trai 1 
v 1.4 

Ccal t.ut-e c ‘-C 1 t C’ r e Coc!n t Coul-1% CoLrlt ;Ir/et-+.ge 
ID Sutlcet # :. #Z #3 COLl!-i t 

____--____I___------------------------------------------------------------ ___--_----__------_------------------.----------------------~------------- 

4 .2 2 1 1 s 21 19 
-_----------------------------------------------------------------~------- 

A.4 4.; 44 52 47 
___-_---------_----------------------------------------------------------- 

1 - .C f;7 42 5’5 52 
______----_--_----_-____3_______________--------------------------------- 

1 - I . J f :s ?- -t -’ 53 c-7 -I._* 
------------------------------------------------------------------------- 

i 56 43 38 4& 
-------__----__-_-------------------------------------------------------- 

.i5 58 46 44 43 
------------------------------------------------------------------------- 

.56 6; 61 47 57 
-_-------------------------------------------------~-------~------------- 

.42 y-2 71 k& - ,-_ I 4-t 
------------------------------------------------------------------------- 

J- . -‘- + + + 
------------------------------------------------------------------------- 

_L~4__----__-_-,_----~~-----~~-----~~~------~~-----------------~--------- 
& 1 ./+-,t 1 i&b 1 @i.:j 1 (s5 1 it:, 

---~--------------------------------------------------------------------- 
5 0 1 -2 E ,-t t 2 172 1 & 5 1,;; 167 

--------------------.-----------.---------------------------------- ----------- 



rrc3LJsIE LYPlF”‘c3Plk7 
Cloning Data v 1.4 

c L\ i t I-1 t- e Cvl Cure COL.cl-tt Count count Aver 3.g e? 
I 2 SL!tlSF5+l #l 42 -3 

%+ .-* c rs L! l-i t 

==============2=======~==5===r==============.=~====~=======.=~================~= 

i$ , T" 21 1 5 21 4r I-I 
-------I--_---------------------------------------------------------------- 

” 2-e 44 44 5: 1-Y -? .’ 
---_--------------------------------------------------------------------- 

1 . b 57 43 .J*‘ 2zr.P c-a 36 
_-____---------------------------------.~--------------------------------- 

1 y SZ- - s i c? j rl: 53 I=-- J -3 
---_--------------------------------------------------------------------- 

1 56 Jq= 5% 46 
-_-_--_------------------------------------------------------------------ 

7c .fJ 58 46 44 43 
------------------------------------------------------------------------- 

.56 i>2 61 47 57 
__-____------------------------------------------------------------------ 

. 42 72 71 66 ?i:J 

------------------------------------------------------------------------- 

T-- 
. d; + + c 

--------------------___________I________--------------~------------------ 
1 .2* 93 95 1 r:,i:, St? 

--------------------______________I_____---------------------------------- 
Sol v cl-It 1 16f3 1. L$:, 165 1 7c-j 

----------------------------------------.----.----------------------------- 
sci . . st-,+. 1 7.x l&f it?: 1x27 

-~---~-~~-~--~~~-~~~-~--~---~--~~--~~-~-----------~--~~-----~-------_---- 



MCDLJ~SE L YMF=‘HCZrr~C;c 
Cl oni ng Data 

Audit frai I 
v 1.4 

Ct!l t'-w-e C '-1 1 t I..! r 5 &3c~r~t C.CL!!-ft. CVL!l-1 t Av'2rAQE: 
I ft Su.br.et +il #2 #5 cvul-1 t 

-- ---- ------=============z---,,,_ -------=================-------------------~--------------- --------*-.-------------------.- 

.5 72 7 c EC 76 
--------------------------- -_-__--_-_-_--_-_----------------------------- 

Sol ‘*J.ei-l t 1 156 i&T i&;f 17e 
------------------------------------------------------------------------- 

Svl VETIt 2 162 i,z 143 14' 
----------------- -_----__--_--^__--_-------------------- ---------w-m----- 

61 
- .--_ _ ___ - .--. - -- ---- -_. . 



v 1.4 

62 
.- -._-_. ..__ -._ .-.-- ---.-- - _- __.. _ 



v 1.4 

-,_-_-._ ._. 
G3 

- - - .  -___ __. . .  - - .  . - I -  -  ..___ r  _. _ -  . -  -  _--  



MtXU?SE I--vMF=‘t-iUMA 
Cloning Data 

Audit Trai 1 
v 1.4 

Cvlture CL!1 tL!re c 0 1-t i-1 t CCXti-ft C6ctrl7t Ci*ie-aq+ 
i D Sub SEti #I #2 #3 cc~un t 

--------------------______I_____________-~----------------------~-------- ----_---------------________________I___-----------------.------------------ 

17 3 i:i 1 i:lh $7 sz 
----_---------------__c________I________--------------------------------- 

i 8:~ 1 i::s 1 ct.& nn -a . -7. I '.-‘ .,' 
----_-------------------------------------------------------------------- 

1.5 111 113 111 113 
----_-------------------------------------------------------------------- 

f .k 115 1 :.:I 128 1 r4 
----_---------------___c_______I________--------------------------------- 

4 .z 130 137 152 ;42 
--------------------___________c________--------------------------------- 

z . 2 1x3 136 132 IT -5 
-------c----------------------------------------------------------------- 

r, b” 4 i 45 142 131 138 
----_---------------c________I__________--------------------------------- 

i .a 151 15;3 l&l 157 
---------c-----------.---------------------------------------------------- 

i . T iT’7 I ib ; 1 : 11s 
--------------------L___________________--------------------------------- 

5tzri s,ertt 1 16’ 157 1 54 1 p 
------------------------------------------------------------------------- 

SC: .qf=nt_ 2 i41 164 142 123 
--------------------_______1____________---------------------------------- 

G 
I-. .-- -. - -- .-.- ._-_ _ . .-_-____- . _..---- - ..-..- . .-I-- - - -.--- I - ._ _ -__.-.- - ,_. _... _ .- 



v 1.4 

SC, itL\TF Cul ture 2 0 Ll l-1 t Coc!rrt CoLln t Avet- age 
xl? SubsEt #1 #Z #5 COC!i-i t 

-----------_---_--__------~----------------- ===:============2=====I===E========------------------ e-e_ ---------------__--__--- 
4' 1 -' 

~-----~--~--~~----EL--.2~----~~ 
c4 

--------------.-.-------s---w----v----.- 
* c-1 CA . _ 

_____-______________-!~~----i l~~ .- 
1 i)3 

---------------___-------,-------------------- 

f 
I . 5 111 li8 111 1 : 2% 

__-__- -___ -- ___.e._- ------- -m---w ------------- --_-__- ----------_-------------- 
5. t. lj? 7::; 1 1 28 111; 

__-__-____--________.-_- ---_ _--_-- ------ _--__---- -- -_-------_------_------ -___ 
I r 

4-6 136 

______-_____________--------!~~----~~~------~~~------- -_-------_----_---_ 

f 
2. 2 138 13& i r1.3 136 

-------_----_--_--------------------------------------------------------- 
2.3 1 4 .:, 142 131 138 

-------___--___-_-------__cI------- ------_--_---___-_c-------------------- 

1 .E( 151 1 5” 155 1 5‘;‘ 
--a--- ----- ---_--- -___--__- -_----- ---_---------------------------------------- 

T ! r -’ iz7 i ir' Ii3 1 IS; 
_----~--__---_----------_------_____________C______-------------------- --- 

5 Q 1 ?' 5 ,-, t 1 167 157 lS-5 15$ 
---------__-_--_--------------------------------------------------------- 

z, ,y 1 ;v'Efn t 2 14: 164 i42 14’3 
-.--_- ------_- _----_---_- - -__----- ---_------------- -_------------------------ 

43 
^ _^ -- ..-- .__-,- _ ___ ._. ..“. . . _ 



v 1.4 

7 .f 

i 



ME3UsiE Lk’MF=HOMPv 
Cloning Data v 1.4 

c LI 1 t 1-t t- e Cui tL1.re CcSLtFlt COLtnt Count &$+et- sge 
I r-1 Subset #l #2 #Z Ccunt 

_________-__ _----.-------“----------------. -- ----- ------------------------------------------,-----~=~==============-========= 
7 f .- ?S 1 r:,& 127 111 

__-_------------------------- --------------------*c1___________I______---- 
5 iI7 1 TX') 127 1 CIE: & -1 

____________-___-_--___________I________------.---------------------------- 
3oi b,erit 1 lejb 1 k.8 146 1 &:1 

_____-__--__-_--_-------------------------------------------------------- 
Cccl .+~l-,f 2 15 1 "li., 153 15; 

________________--_-_____________^______--------------------------------- 

-.- 



APPENDIX III 



Cl- ; t-,-!r e z=u; tcre C i.4 i-0 r', t- CI?Lli It CQgi-,* ;( ._, *z f- 5 $2 FA - - 

Ir -' sciilset #l #Z a3 c *It iJ '5 t 

===== zs-; ==== ====l-------.=============ET======~ =====.= z-==z e-?-m.* -- - -------- =::7-z =5--===*===== 

1 5" c r-t 
z' c.' 7;'. ,.l 

C- 

--_--__-------------------------------------- _--_- -----.--------- ---_ - ______ __ 

-= li i P. 
. . -' -r-i E !:I z 'g 
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THE PROCTER & GAMBLE C 

MIAMI VALLEY LABORATORIES 
P. 0. ROX 39175 

CtNCINNATI, OHIO 45247 

April 11, 1985 

I&. Steve Haworth 
Microbiological Associates, Inc. 
5221 River Road 
Bethesda, MD 20016 

Dear Dr. Haworth: 

This is to authorize you to carry out the following study according to the 
attached protocol, and in conformance with the stipulations of our current 
Laboratory Services Agreement. 

Notice: 1) This study is expected to be submitted to the following 
regulatory agency: FDA. The study should be listed on the 
Test Facility’s MasE list of regulated studies. The 
stipulations of the protocol are to be implemented in complete 
conformance with Good Laboratory Practices Regulations (21 CFR, 
Part 58) for nonclinical laboratory studies with the following 
except ions : 

If two or more test substances appear on the protocol, it may be 
conducted as a single study, resulting in a single final report. 

2) Quality Assurance Inspections: 

The final report will be inspected by the Test Facility’s QAU. 
The Test Facility’s Standard Operating Procedure for randomly 
inspecting all operations should be used to assure study validity 
and sufficient data should be made a part of each report to allow 
the Sponsor to check the reported results against the raw data. 

3) Documentation of the derivation, characterization, and stability 
testing of the test substance(s) will be the responsibility of 
the Sponsor e 

Test : Mouse Lymphoma Assay 
Protocol No.: C29 

Test Substance No.: GO539.01 
Physical Form: Powder 

Issue Date: March 1, 1982 
Dot. Req. No.: BYCR 0392 

Three copies of the final report are needed as soon as possible, and are to be 
sent to my attention at the above address. 



THE PROCTER 8 GAMBLE COMPANY 

Dr. Steve Haworth 
M icrobiological Associates, Inc. 
April 11, 1985 
Page 2 

Matters involving the scientific aspects of the work can be handled directly 
with the Sponsor’s Divisional Toxicologist or E. D. Thompson. All unused 
samples are to be returned to the Divisional Toxicologist at the following 
address (the cost of shipment should be included in the study cost): 

Mr. J. E. Weaver Telephone No. (513) 530-2302 
Ihe Procter & Gamble Company 
Sharon Woods Technical Center 
11511 Reed Hartman Hwy. - Room HB-2D31 
Cincinnati, OH 45241 

Complete both copies of the attached protocol by adding your study number, 
proposed start and completion dates, and have the Study Director sign and date 
them. The Study Director should define the start and completion dates on the 
protocol. Retain one copy and return one copy (which includes the study cost) 
to me along with a letter stating that you agree to do the work specified in 
the attached protocol. In addition, if you cannot meet the report dates, 
please let me know. 

An invoice for 80% of the amount should be sent to: 
Mr. R. T. Lyons 
The Procter 6 Gamble Company 
11511 Reed Hartman Highway - Room No. HBdD31 
Cincinnati, OH 45241 

An invoice for 20% of the amount should be sent to: 
Mr. Detlef MUler 
The Procter & Gamble Company 
European Technical Center 
Temselaan 100, B 182O-Grimbergen 
(Strombeek-Bever) 
BELGIUM 

Sincerely, 

THE PROCTER (Ir GAMBU COMPANY 
~~ ZExtment 

H&a: & Environmental Safety Division 

Approved : 

fety Division 

bg 
Attachments 
cc: Study File 

J. E. Weaver 
E. D. Thompson 
D. tiller 



BEAUTY CARE DIVISION 
TEST SUBSTANCE CfURACTERIZATION REPORT*' . 

(TSCR) 

For Tox Office 
Use Onlv: 

Test Akiicle Name (should,agree with DRD): Octopirox 

?&king Notebook Ref. (with Plant Production Code if applicable): Packing Ref: QC-0104-136 

Date Made: Packed 2/25/85 Made by: N/A tab : lB20 

Physical Form: White Powder Color: White Density: N/A 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Water Solubilfty: (1 x btlvt) 
For SENS test only - Ethanol Solubilfty: >lO x (wtlwt) 

Acetbnc Solubilitp: >lO x (w&t) 

Sample Expiration Date: 12/7/85 Stability Testing is: [ 1 Completed fX] In Progress 

Hazards: Irritant Storage Conditions: Ambient (50-90'F) 

D.O.T. Classificatioq (see Regulatory PersonncZ): 

Microbial Susceptibility 

(Name) 
Flaking Data: List ingredients in descending order of prcdominance~ 

(For drug products list active ingredient(s) first.) 

Stock Code Lot Number Nominal Level 
(Theoretical 
X by wt.) 

Component Actual Level 
-(X 

100 BX288 Octonirox 
- 

Comments on Xaking Data: Packed into Pint Freezettes 

*Submit typed original vith DRD. Include copy of making records. 

Issue Date S/84 



1 
2 
3 
4 

ii 
7 

ii 
10 
11 
12 
13 
14 
15 

12. 

TEST SUBSTANCE CHAUCTERLZATfON REPORT 
(TSCR) 

Characterization, Hicrobial and Properties Information: 

Submitter Code 
(if exists) Compoatnt 

Dttt or Lab or 
Submitted Notebook # Propartx 

2/27/85 JDM 0108 L 
11/8/84 W-0173-46 % Octopirox 
12/05/84 84312004 Assav 

Approvals : 

- 

The test substance as made and characterized is a representative example of the intended 
formulation. Making records for plant-made product should be obtained and evaluated by 
Products Research. 

Measured 
Value 

P- 
100.26% 

99.4 

Limits 

For Tox Office 
Use Only: 

DRD #flyir;s74z 
TSIN #-0/ 

Must Pass Micro 
98% Min. lB21 
97% Min. Analytical 

Testing 
Lab or 

Data Source 

8. Process Development: < /Ir> A&--- Q-J&4&J /4GcMsQJ 3~xs-- 
- (Signature) (Name) (Date) 

b. Products Research: 
(Name) EM 

finished product samples wifl be retained by Quality Assurance. 
3 samples 

r C. GMP-Quality Assur. : ./ 3-Yl 4 c M”s hr 
(Signature) 

13. priatc and the test substance is 
animal.test; 
vitro test; 

TSCR Distribution: Original - Tox Office; Copies - Toxicologist, GMp/QA, Products REsearch 
and Proctrs Dcv. 

057/M 
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**** RESTRICTED DATA **** 

WDS STUDY SUMMARY 
View Reoorf 

Test Material Name 

WTDS Accession Number: 30869 Archive Location: 1294 and WAC0031n 

DRD: 
Set tor: 

Category: 
Site: 

Division: 
Toxicologist: 

Test Type: 
Test System: 

TSCA 8(e) Status: 

BYCR 0392 
Beauty Care 
Unavailable 
Unavailable 
BEAUTY CARE PRODUCT DIVISION 
WEAVER, J.E. 
MOUSE LYMPHOMA ASSAY 
L5178Y MOUSE LYMPHOMA CELLS 
A -- REVIEWED - NO REPORTABLE INFORMATION 

Study Title: MOUSE LYMPHOMA ASSAY 
Lab Study Number: T2982-701 1 Repoxt Date: 06/25/1985 
Study Dates: 
Performing Laboratory: MICROBIOLOGICAL ASSOCIATES 
Text Summary: G0539.01 IS NOT A MUTAGEN WHEN TESTED IN THIS 

BIOASSAY WITH METABOLIC ACTIVATION. WITHOUT 
ACTIVATION, THIS MATERIAL PRODUCED SUBSTANTIAL 
TOXICITY SUCH THAT ONLY THE RESULTS OF THE LOWEST 
DOSE FULFILLED THE CRITERIA FOR A VALID ASSAY. AT 
THIS LOWEST DOSE, THE TEST MATERIAL WAS POSITIVE. 
THE POSSIBILITY THAT DIFFERENTIAL TOXICITY WAS 
RESPONSIBLE FOR THIS APPARENT POSITIVE MUTAGENIC 

Original summary was prepared as a text document and subsequently reformatted to the tabular summar y format. 


