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ABSTRACT

The mutagenic potential of:

4-nitrophenyl methyl phenyl phosphinate 37

4-nitrophenyl diphenyl phosphinate 73A

4-nitrophenyl dimethyl phosphinate 83
¢ 4-chlorophenyl methyl phenyl phosphinate 53

h-chlorophenyl diphenyl phosphinate 91

was assessed by the Ames Salmonella/Mammalian Microsome Assay.

Tester strains TA 98, TA 100, TA 1535, TA 1537 agg TA 1538 were
exposed to doses ranging from 0.0l mg/plate to 3.2x10 mg/plgte for
4 chlorophenyl diphenyl phosphinate and 1 mg/plate to 3.2x10 = mg/
plate for all other test compounds. It was determined that none of
the tested substances had mutagenic potential.
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PREFACE

SUBSTANCE Code No.

AMES ASSAY REPORT: 4-nitrophenyl methyl phenyl phosphinate 37
4-nitrophenyl diphenyl phosphinate 73A
4-nitrophenyl dimethyl phosphinate 83
4~chlorophenyl methyl phenyl phosphinate 53
4-chlorophenyl diphenyl phosphinate 91

TESTING FACILITY: Letterman Army Institute of Research
Presidio of San Francisco, CA 94129

SPONSOR: Biomedical Laboratory, Aberdeen Proving Grounds
Aberdeen, MD 21005

PROJECT: Toxicity Testing of Phosphinate Compounds - 612772.875
GLP STUDY NUMBER: 80012

STUDY DIRECTOR: LTC John T. Fruin D.V.M.,PhD.
CO=-PRINCIPAL INVESTIGATORS: 858G Freddica R. Pulliam, B.S.
SP5 Leonard J. Sauers, B.A.

RAW DATA: A copy of the final report, study protocol and retired SOPs
will be maintained in the LAIR archives. Test compounds
were provided by sponsor. Chemical, analytical, stability,
purity, etc. data available from sponsor.

PURPOSE: To determine the mutagenic potential of the above compounds
using Ames Salmonella/Mammalian Microsome Mutagenicity Assay.
Tester strains TA 98, TA 100, TA 1535, TA 1537, and TA 1538
were used.
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DEPARTMENT OF THE ARMY
LETTERMAN ARMY INSTITUTE OF RESEARCH
PRESIDIO OF SAN FRANCISCO, CALIFORNIA 94129
. o REPLY TO
K ATTENTION OF,
SGRD-ULZ-QA 8 January 1931

MEMORANDUM FOR RECORD

SUBJECT: Report of GLP Compliance

I hereby certify that in relation to LAIR GLP study 80012 the following
inspections were made:

28 Gotober 1980
30 Octnber 1980
18 Novemier 1980
20 November 1980

Routine inspections with no adverse findings are reported gquarterly,
thus these inspections are also included in the December 1980 report to
management and the Study Directer.

OHN L. SZUREK
MAJ, MS
Quality Assurance Officer
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Rationnle for using the Ames Assay

The Ames Salmonella/Mammalian Microsome Mutagenicity Test 18 one
of a stondard bank of tansts usad by our laboratory for the asscsament
of tha mutagonic potential of a tast suhstanca. It {s a short=term
scrooning assay for tho prediction of potontin) mutagenle agents fIn
mammnls. It 1is inaoxponsive whon compared to in vivo tosts, yet is
highly predictive and reliable in its ability to detert mutagenic
activity and therefore cercinogenic probability (1). It rnlies on
basic gonatic principles and allows for the f{incorporation of a
nammnlion microsome enzyme system to Incre.asc sonsitivity through
enzymatically altaring the test substance into an active mectubolite.
It has provan highly effective in asscssing human rink (1).

NDegcription of Test (Rationale for tha sclection of strains)

The test was developed by Bruce Ames, Ph.D. from the University
of California-Berkeley. The tost involvas the use of sceveral differ-
ent gonetically alterod strains of Salmonclla typhimurium, euch with n
specific mutation {n the histidine operon (2). The tast substance .
demonstratos mutagenic potential {f lr is able to revert the muration
in the bacterial histidine operon back to the wild type and thus
recstnblish prototrophic growth within the test s+rain. This
revarsion nlso can occur spontancously duc %o a random mutationnl
cvent. If, after adding a test substance, the numbcer of revertants
is significantly greater than the spontaneous reversion rate, then
the teost substance physically altored the 1locus involved in the
operon’s mutarion and {s ahle to induce point mutatfons and genctic
damage (2).

In order to increase tha sensitivity of the tost system, two
othar mutations in the Ealmonella are used (2). To fnsure a higher
probnbility of wuptake of test substance, the genomc for the
lipopolysacchride 1ayor (LP) is mutsred and a)lows larger molecules
to enter the bacteris. Each strain has anothar induced mutation
which cnuses 1loss of excision repair mochanisms. Since many
chemicals are not by themselves mutagenic but haye to be act{vatcd by
an enzymatic process, s mammalisn microsome system 1{g (Incorporated.
These microsomal enzymes arc obtained from livers of rats induced
with Aroclor 1254; the enzymos allow for thoe expression of the
motabolites In the mommalian syst:m. This activeted =<1 Viyer
microsomol enzyme homogenate is termed £-9.
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Description of Strains (History of the strains used, methods to
monitor the integrity of the organisms, and data pertaining to
current and historical controls and spontaneous reversion rates)

The test consists of using five different strains of Salmonella
typhimurjum that are unable to grow in absence of histidine bhecause
of a specific mutation in the histidine operon. This histidine
requirement is verified by attempting to grow the tester strains on
minimal glucose agar (MGA) plates, both with and without histidine.
The dependence on this amino acid 1s shown when growth occurs only in
its presence., The plasmids in strains TA 98 and TA 100 contain an
ampicillin resistant R factor. Strains deficient 1in this plasmid
demonstrate a =zone of growth inhibition around an ampicillin
impregnated disc. The alteration of the LP layer allows wuptake by
the Salmonella of larger molecules. If a crystal violet impregnated
disc is placed onto a plat~r containing any one of the bacterisl
strains, a zone of growth inhibition will occur because the LP layer
Is altered. The absence of excision repair mechanisms c¢an  be
determined by using wultraviolet (UV) 1light. Theee mechanisms
function primarily by repairing photodimers between pyrimidine bases;
exposure of bacteria to UV jight will activate the formation of these
dimers and causc cell lethality, since excision of these photodimers
can not be wmude. The genetic mutation resulting in UV sensitivity
also induces a dependence by the Salmonella to bhiotin. Therefore,
this vitamio must be added. In order to prove that the bacteria are
responsive to the mutation process, positive controls are run with
known mutagens. If after exposure to the positive control substance,
a larger number of revertants are obtained, then the bacteria are
adequately responsive. Sterility controls are performed to determine
the presconce of contamination. Sterility of the test compound is
also confirmed 1in cach first dilution. Verification of the tester
strains occurs spontaneously with the running of each assay. The
value of the spontancous reversion rate is obtained using the same
inoculum of bacteria that is used in the assay (3).

Strains were obtained directly from Dr. Ames, University of
California, Berkeley, propagated and then maintained at -80 C in our
laboratory. Before any substance was tested, quality controls were
run on the bacterial strains to establisti the validity of the.r
special feature. and also to determine the spoutaneous reversion rate
(2). Records are maintained of all the data, to determine if
deviations from the set trends have occurred.

Ue compared the spontancous reversion values with our own

historical values and those cited by Ames et al 2). Our
conclusions arce based on the spontaneous reversion rate compared to
the experimentully 1induced rate of mutation. tThen  operating

effectively, these strains detect substances that cause base pair
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mutations (TA 1535, TA 100) and frameshift mutations (TA 1537, TA
1538 and TA 98) (2).

METHODS (3)

Rationale for Dosage Levels and Dose Response Tabulations

To insure readable and reliable results, a sublethal
concentration of the test substance had to be determined. This
toxicity level was found by using MGA plages, various concen-
trations of the substance, and approximately 10 cells of TA 100 per
plate, unless otherwise specified. Top agar containing trace amounts
of histidine and biotin were placed on MGA plates. TA 100 is used
because it is the most sensitive strain. Strain verification was
confirmed on the bacteria, along withk a determination of the
spontaneous reversion rate. After incubation, the growth was observed
on the plates. {(The auxotrophic Salmonella will rep'icate a  few
times and potentially express a mutation. When the histidine and
biotin supplies are exhausted, only those bacteria that reverted to
the prototrophic phenotype will continue to reproduce and form macro-
colonies; the remainder of the bacteria comprises the background lawn.
The minimum toxic level 1s defined as the lowest serial dilution ar
which decreased macrocolony formation, below that of the spontaneous
revertant rate, and an observable reduction in the density of the
background lawn occurs.) A maximum dose of 1 mg/plate is used when no
toxicity is observed. The densities were recorded as normal slight,
and no growth.

Test Format

After we validated our bacterial strains and determined the
optimal dosage of the test substance, we began the Ames Assay. In
th08 actual experiment, O.1ml of the particular strain of Salmonella
(10~ cells) and the specific dilutions of the test substance were
added to 2 ml of molten top agar, which contained trace amounts of
histidine and biotin. Since survival is better from cultures which
have just passed the log phase, the Salmonella strains were used 16
hours (maximum) after imitial inoculation into nutrient broth. The
dose of the test substance spanned more than a 1000~ sold, decreasing
from the mninimum toxic level by a dilution factor of 5. All the
substances were tested with and without S-9 microsome fraction. The
$~9 mixture which was previously titered at an oprimal strength was
added to the molten top agar. After all the ingredients were added,
the top agar was vortexed, then overlayered on mininum glucose agar
plates. These plates contained 2% glucose and Vogel Bonner “E"
Concentrate (4). The wvater used in this medium and a'l reagents came
from a polymetric system. Plates were ineubated, upside down in the
daxk at 37 C for 48 hours. Plates were prepared in triplicate and
the average revertant counts were recorded. The corresponding number
of rcvertants obtained was comparcd to the number of spontaneous
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revertants; the conclusions were recorded statistically. A
correlated dose response is considered necessary to declare a
substance as a nutagen. Commoner (5), in his report, "Reliablilty of
Bacterial Mutagenesis Techniques to Distinguish Carcinogenic and
Non-Carcinogenic Chemical,” and McCann et al (1) in their paper,
"Detection of Carcinogens as Mutagen: Assay of over 300 Chemicals,”
have concurred on the test's ability to detect mutagenic porential.

Statistical Analysis

Quantitative evaluation was ascertained by two independent
methods. Ames ct al (2) assumed that a compound which caused twice
the spontaneous reversion rate is mutagenic. Commoner (5), developed v
the MUTAR Ratio, which is stated in the following equation:

MUTAR = (E - C)/CAv

Here, C 1s the number of spontaneous revertant colonies on control
plates obtained on the same day and with the same treatment and
straing. E is the number of revertants in response to the compound;
LA is the numher of spontaneous revertants on controsl plates
caYculatcd from historical records. The explanation of the results
of this equation can be determined by the method of Commoner (5).
This variotion determines the probahbility ot correctly classifying
substances as carcinogens on cthe basis of their mutagenic activity.
fhe E values were recorded by strain, with and without S-9. Values
for C and CAV were recorded separately.

)

We used the formula and logged all values for our pormanent records.

{ESULTS AND DISCUSSION

Throughout this report, all the test substances will bhe referred
to by their respective code numbers:

Substance Code No.
4-nitrophenyl methyl phenyl phosphinate 37 ’
4-nitrophenyl diphenyl phosphinzte i34
4-nitrophenyl dimethy! phosphinate 85
4-chlorophenyl methyl phenyl phosphinate 53 .
4-chlorophenyl diphenyl phosphinate 91

A series of assays was run to conclusively determine the
mutagenic potential of the five substances. Data from tests that
were determined to be 1invalid due to medium preparation errors,
inadequate inoculum or control failures are not reported but are
rctained in the LAIR archives,. On 4 Nov 80, the Ames Test was
performed on 734 and 37. Due to an error in medium preparation, no

@ nn e
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%f growth was present after the 48~hour incubation. This assay was

§§ repeated op 12 Nov 80. On 18 Nov 80, substances 53, 83 and 91 were

g? tested.  Throughout the assays of 12 and 18 Nov, we observed uneven

§% lawns on plates containing test strain TA 1537. We suspected that the

%@ TA 1537 inoculum was insufficient; therefore, 211 five chemicals were

%i retested on 2 Dec 80, using an inoculum of TA 1537 prepared from par-

7 ent culture stock. A plating error resulted in a lack of growth on

& the positive control plates. The test was done again on 9 Dec 80. The

spontaneous reversion level was below our historical data for
nonactivated TA 98 and nonactivated TA 1538 from the .8 Nov 80 assay.
The experiment was repeated on 16 Dec 80 with only TA 98 and TA
1538,

SIRI R e

Strain verification and steriliry controls werc normal for all
assays reported (Tables lA - lE). The assay of 12 Nov 80 showed =n
spontancous reversion rate below that suggested by Ames et al (2) on
both activated and nonactivated TA 98, TA 100, and TA 1538 also for
activated TA 1535 (Table 1A). On 18 Nov 80, all the spontaneous
reversion rates for the nonactivated strains wevre below that
suggested range along with activated TA 1535 and TA 1538,
Nonactivated TA 98 and TA 1538 (Table 1B) were significantly helow
our historical data values. The spontaneous reversion rate was low
for TA 93 nonactivated on 16 Dec 80 (Table 1E). Spontanecous reversion
values below that cuggested by Ames et al (2) are indicative of high
quality water, matcrials, techniques, etc. Counts higher than those
suggested by Ames et al (2) are indicators of serious performance

N R A S e T

The effects of the positive control chemicals are reported in
Tables 2A - 2D. Positive control values below that expected were
observed for TA 98, TA 1537 and TA 1538 to dimethyl-benzanthracene
(DMBA) on 12 Nov 80 (Table 2A). On 18 Nov 80, the sane resuls were
seen for TA 98, TA 100, TA 1537 and TA 1538 (Table 2B). Below par
value were also evident on 9 Dec 80 for TA 1537 to DMBA. The same
was true on 16 Dec 80 for TA 98 and TA 1537 (Tabel 2D). DMBA
functions as o frameshift mutagen and is used to determine if strains
TA 98, TA TA 1537 and TA 1538 are functioning properly. Although the
strains did not respond to DMBA, they did respond to aminofluorene
(AF) and benzo®)pyrene (BP), both of which are also frameshifr

. mutagens. In all instances when n-methyl-n nftro-N-nitrosoquanidinc
(MNNG) was the positive conrol, test strains responded as anticipated.

The Minimum Toxicity Level Determination Assay vas performed on
28 Oct 80. Our quality control showed that we had incurred
experimental contamination on the test plates (Table 3). By
observing the condition of the background lawn, the optimal sublethal
dose was determined, even though extraneous growth was present.
Sparse or no growth of the background lawn signified toxicity. The ‘
optimal sublethal dose was chosen at a point where a lawn having i
normal growth became evident (Table 4A - 4E).

10 ST SRR K au o <
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The data for the mutagenic potential are reported in Tables 54 -
5J. Data for test compound 37 were collected on 12 Nov 80 and 11 Dec
80. On 12 ©Nov 80 (Table 5A), two 1isolated incidences of a more
than doubling of the spontaneous reversion rate occurred: activated
TA 1535 at the 0.0016 mg/plate dose and activated TA 1537 at the 0.04
mg/plate level. The assay of strain TA 1537 was performed again on
test substance 537 on 11 Dec 80 (Table 5G). No mutagenic activity was
It {s concluded that the respounse of activated TA 1537
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; demonstrated.

%? on 12 Nov 80 for the 0.04 mg/plate dose was unexplainable and probably
%j duc to experimental ervor since the results could not be reproduced.

J The activity found in TA 1535 was disregarded due to the lack of

o correlation with dose response.

g The data for tast substance 73A werc obtained on 12 Nov 80
; (Table 5B) and 11 Dec 80 (Table 5G). 1In all occurences, no evidence
b of mutagenic activity wag found.

3 Compound 87 was tested on 18 Nov 80 (Table 5C), 11 Dec 80 (Tabhle

5G) and 16 Dec &0 (Table 5H). On 18 Nov 80, all TA 98 dose levels
showed doubling or greater of the spontaneous voversion rate. This
4 was also true for nonactivated TA 1538 at the 0.04 mg/plate dose
,g level through the 0.00032 mg/plate dose. The spontaneous reversion
¢ rate for these nonactivated strains was below that suggested by Ames
et al (2) as 1indicative of wutagenicity. Test substance 83 was
‘ assayed using only strains TA 98 and TA 1538 on 16 Dec 80. No
i mutagenic activity was presented. It was concluded that the 18 Nov
80, suggestion of mutagenic activity was due to the spontaneous
reversion rate for TA 98 and TA 1538 which was far below the
historical average. The MUTAR values were also insignificant.

Test suhstance 53 was tested on 18 Nov 80 (Table 5D), 1t Dec 80
{Table 5G), and 16 Dec 80 (Table 5I). On 18 Nov 80, a greater than
twice the spontaneous reversion rate was observed for all dose levels
contalning nonactivated TA 98 and nonactivated TA 1538. fhe  same
oncurred for nonactivated TA 1535 at the 0.008 and 0.00032 mg/plate
dosaes. MNonectivated TA 1537 showed possible mutagenic activity at
the 0,008 and 0.0016 mg/plate dose levels. On 11 Dec 80, the TA 1537
assay was repeated; no evidence of mutagenic activity was present. It
was concluded that the mutagencity initially presented with TA 98, TA
1 1537 and TA 15386 uas due to low spontancous reversion rates. The
‘ activity found in TA 1535 was disregarded due to the Jow spontaneous
reversion rate wnd the lack of correlation to dose response.

i

;g Test substance 91 uvas assayed on 18 Nov 80 (Table SE), 11 Dec 80
§ (Table 5G) and 16 Dec 80 (Table 5J). 1In the assay of 18 Nov 30, a
; doubling or greater spontaneous reversion rate was seen for
§ nonactivated TA 1538 and nonactivated TA 98 for all dose levels. The
5 spontaneous reversion values were low for both of these nonactivated

strains. When the assay was repeated on 11 Dec 80, no mutagenic
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activity was seen. It was concluded that the initial observation of
mutagencity was due the the low spontaneous reversion values. All
calculated MUTAR values were below the 1.5 threshold value necessary
to declare a substance as a mutagen (Tables 6A-6M).

CONCLUSION

To declare that a substance is a mutagen through the Ames Test, two
criteria must be met: a more than doubling of the spontaneous
revergsion rate and an obvious dose response., Since only a few
scattered incidences of twice the spontaneous reversion rate were
observed, it was concluded that compounds 37, 73A, 83, 53 and 91 are
not mutagenic.

RECOMMENDATION
We recommend that organo-phosphinate compounds 37, 73A, 83, 53, and 91

be tested using other toxicological testing systems if efficacy tests
show those chemicals to be promising antidotes.
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Table 1-A

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Microsome Assay

Ta) + = no growth {requires histidine for growth); (b) + = no zone of inhibition,
- = zone of inhibition of approximately 16mm: (c) + = no growth on irradiated
side of plate; (d) + = zone of inhibition approximately 1dmm dizmeter; (e) + = no
%{owth (growth indicates contamination); NT=not tested; NG=no gruwth; WT=wild type.
piA = not applicable,

Spontaneous Revertants (1)

stratn to. | hessteasents) | pebicimnee | bererton | viaroeCll | comerarTe]
TA 98 + + + 16,27 mm i[¢]
TA 100 + + + 16.65 mm NG
TA 1535 + NA + 20.35 mm NG
TA 1537 v . 26.05 mm + 18.34 mm NG
TA 1538 + NA + 20.30 mm _N6
WT growth NA HA NA NA
QUALITY CONTROL (e)
His-Bio mix  Initial: _ N7 gnd: _NT Test Compound 1: + (73A)
Top Agar Initial: _* ___ End: _* Test Compound 2: + (37)
$-9 Initial: _*  End: _*? _Test Compound 3: _NA
Diluent: ¥ Nutrient Broth:_* _ Test Cpmpound 4: M
MGA Plate w/ bacteria:__ * MGA Plate:__* Test Compound 5: _NA

Strain Avg Range No S-9 Avg S-9 Avg
1)
TA 93 40 30-50 25 24 18 | 22 32 24 23 26

TA 100 160 120-200  hoz | 121 122 1ns 2 192 1 123 112

__TA 1535 20 10-35 14 16 8113 6 3 5 5

TA 1537 7 3-15 uli n sl 11 18 4 10 1_10

TA 1538 25 15-35 6 14 nilao 13 13 15 14 _

Ames, 8.N., J. McCann and E, Yamasani. WHuial. Kes, 31:347

Test Inoculated By: Summers, Sauers, Pulliam, Kincanpgpe- 12 Hov 89

Test Read By: Pulliam Date: 14 ‘lov 80
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Table-1-B

QUALITY CONTROL OF TESTER STRATHS WORKSHEET
Salmonella/Microsome Assay

| Histidine (a) Ampiciiiin (D) uvr-8 (c) rfa Crystal Sterility
Strain No. : Requirements | Resistance _bedetion | Violet (d) Control {e)
TA 98 + + + 15.33mn NG .
TA 100 | ¥ + + 17.22mm 4G
TA 1535 ! + NA + 16.40mm i)
TA 1537 + - 22.43 + 17.44mm NG
TA 1538 ¥ HA + 20, Qmm. {0}
WT L Growth A A NA NI

QUALITY CONTROL (e)

His-Bio mix Initial: _ + = Endt ___ & Test Compound 1: g3. NG
Top Agar Initial: _ + = End: __ ¢ Test Compound 2¢ 91- NG _
S$-9 Initial: __+ _ End: + _ Test Compound 3: 53 NG
Diluent: + Nutrient Broth:_+ _ Test Cpmpound 4: __NA
MGA Plate w/ bacteria:_Growth MGA Plate: + Test Compound 5: _ YA

(3] ¥ = no growth {requires histidine for growth); (b) + = no zone of inmbition,
- = zone of inhibition of approximately 16mm; (c) + = no growth on irradiated
side of plate; (d) + = zone of inhibition approximately ldmm diameter: (e) + = no
grouth (growth indicates contamination); NT=not tested; RG=no growth; WT=w1ld type
NA=not applicuble.

Spontanecus Revertants (1)

Strain Avg Range No 5-9 Avg S-9 Avg
() -
TA 98 40 30-50 4 0 3 2 29 41 38 36

TA 100 160 120-200 78 | 63 88 761133 | 140 118 130

TAGE 20 10-35 8l ¢ ] 215 2] 2 3 6
CTASY 7 31s (sl o} o7 i3 ) 8 5
wisim 25 s ol a bl o 1 el 130y 3

Ames, 8.N., J. McCann and £. Yamasaki Mutat. Res. 31:347

Test lnoculated 8y* Sauers, Summers, Pulliam Date: _18 lov 89 o

Test Read By _Pulliam Date: _20 Nov %0

* Sparse lawn
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Table-1-C

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Microsome Assay

Aistidine (a) | Ampiciliin (6)] wvr-B (c)| rfa Crystal, Sterility |
Strain No. | Requirements | Resistance Deletion ; Violet (d) | Contral (o)
TA 98 NA NA NA NA HA i
TA 100 NA NA NA NA NA
TA 1535 + ‘ HA HA NA HA
TA 1537 + 18mm + 20mm i)
TA 1528 HA HA HA NA NA
WY Growth NA NA NA NA
QUALITY CONTROL (e)
His-Bio mix Initial:'_+ _ End: + Test Compound 1: _ MG
Top Agar Initfal: _+  End: + Test Compound 2: _ MA
$-9 Initial: _+  End: + . Test Compound 3: _NA
Diluent: NT Nutrient Broth: +  Test Cpmpound 4: _NA
MGA Plate w/ bacteria: + MGA Plate: + Test Corpound 5: __NA_

{3} + = no jrowth {requires histidine for growth); (b} + = no zone of inhibition,
- = zone uf inhibition of approximately 16mm; (c) + = no growth on irradiated
side of plate; (d) + = zone of inhibition approximately 14mm diameter; (e) + = no
growth (growth indicates contamination); NT=not tested; NG=no growth; WT=wild type
NA=not applicable.

Spontaneous Revertants (1)

Ames, 8.N., J. McCann and E. Yemasaki. Mutat. Res. 31:347

Test Inoculated &y: Sauers, Summers, Pulliam Date: __2 Dec 80

Test Read By: _ Pullian Date: __ 4 Doc 79

* Tested when batch first made, see data dated 18 Nov 80

13

Strain Avg Range No 5-9 Avg S-9 Avg
()

TA 93 40 30-50 NA _NA

TA 100 160 120-200 NA A

TA 1535 20 10-35 NA NA |
TA 1537 7 3-15 41 4 31 4 1 8 2 £

TA 1538 25 165-35 NA HA
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Table-1-D

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Microsome Assay

MGA Plate w/ bacteria:_(WT) growth MGA Plate: +

Test Compound 5: NG

Strain l Histidine (a) AﬁB}cill1n (b} | uvr-B {c) Ffa'Crystal Sterility
0. | Reguirements Resistance Deletion Violet (d) Control (2°
TA 98 WA NA A NA N i
TA 100 NA NA NA NA NA ;
TA 1535 NA A NA NA M|
TA 1537 ‘ + 16MM + 170m NG ?
TA 1538 1r A NA HA NA NA 3
WT ‘ NA NA HA NA NA ;

QUALITY CONTROL (e)

His-Bio mix Initials + End: + Test Compound }: _ng

Top Agar Initial: 1 colony End: + Test Compound 2: _ NG

$-9 Initial: _ _+ End: + _ Test Compound 3: _ MG

Diluent: + Nutrient Broth:_+ _ Test Cpmpound 4: _ NG

side of plate;

(a) + = no growth (requires histidine for growth); (b) + = no zone of inhibition,
- = zone of irhibition of approximately 16mm; (c) + = no growth on irradiated

(d) + = zone of inhibition approximately l4mm diameter; (e) + = no

arouth {growth indicates contamination); NT=not tested: NG=no growth; YT=w1ld type
A= not applicable.

Spontaneous Revertants (1)

(]%travn AVg Range No S-9 Avg S-9 Avg i
;
TA 93 40 30-50 NA NA |
TA00 160 _120-200 A NA f
TA 1535 20 10- 35 NA HA |
_IA537 7 3-15 9.i 8 1 s | 7 Lo la i 3 '
TA 1538 25 15-35 HA NA. '
Ames, 8.N., J. McCann and E. Yamasaki. Mutat. Res. 31:347

Test Inoculated By: Pulliam, Sayers Date: __9 Dec 80

Test Read By:

Pulliam Date: _11 Dec 80
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QUALITY CONTROL OF TESTER STRAINS WORKSHEET

Table-1-E

Salmonella/Microsome Assay

thstidine (&) | Ampicillin (b} uvr-B (c}| rfa Crystal| Steriiity
Strain No. | Requirements | Resistance Deletion | Violet (d) ! Control fe?
TA 98 + + + 17.43my NG
TA 100 + NA t NA NA
TA 1535 NA NA NA A NA i
TA 1537 NA NA NA NA ‘A ‘
TA 1538 + 23.45 ¢ 17.21mm NG ‘
KT NA NA Growth 4 A %
QUALITY CONTROL (e) i
His-Bio mix Initial:s__ + End: __+ Test Compound V: 3 (g3 :
Top Agar Initial: + End: + Test Comoound 2: _+ (91} l
$-~9 Initial: + End: M . Test Comdound 3: _+ (33} E
Diluent: M Nutrient Broth: * _ Test Cprpound 4: NHA '
MGA Plate w/ bacteria:__* MGA Plate: + Test Comdound 5: YA ‘

Ta} + = no growth (requires histidine for growtnj; (b) + = no zone of irnibition,
- = zone of inhibition of approximately 16mm; (c) + = no growth on irradiated
side of plate; (d) + = zone of inhibition approximately ldmm diameter; (e} + = no
growth (growth indicates contamination}; NTsnot tested; HG=no growth; WT=wild tycs
HA=not applicable.

Spontaneous Revertants (1)

o

-y

Strain Avg Range No S-9 Avg S-9 Avg
(1)
TA 938 40 30-50 23 1.24 23 25 25 a4 32 30
TA 00 160 120-200 BA_
TA 1535 20 10-35 YA NA
TA 1537 i 3-15 NA ! NA -
TA 1538 25 15-3¢ 11114 19 15 20 16 17 18

Ames, B.N., J. McCann and E. Yamasaki. Mutat. Res. 31:347

Test Inoculated By: _Pulliam, Summers, Sauers Date: ___16 dec 80

Test Read By: Sauers, Summers Date:

12 Dec 80
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TABLE 2 A
POSITIVE CONTROL REVERTANT RATE
Spontaneous Red AF | MNNG BP |DiBA |
Date |Strain € finit
-9 INos9 | 59 Nos9]| s-9 | s-9 ‘-’*P&-SG
14 Nov [TA 98 26 22 [1483 NA | 137 48 -
“ wA100 ] 2 | s 728 | sy | 370 227 +
" 1TA 1535 5 13 NA 16104 | na NA ¢
" A 15371 10 N NA NA 38 18 -
v faysasl 1l o o ] wa | 13 | -
I \ ( l

(a) + = expected result, - = unexpected result (see discipline note)

TA 98, TA 1537, and TA 1538 showed an unexvected low response to DMBA.
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TABLE 2.B

POSITIVE CONTROL REVERTANT RATE

Spontaneous Req AF | ¥NNG BP {DiBA Re-
. Date [Stx‘in y Init
R o - - - sponsd
9 Pos9 | 59 Mos9| s9 |89 | RN
18 Nov ‘M 98 36 2 851 NA 23 43 -
" TA 100 113D 16 475 19585 1 161 112 N
*  FA5351 6 5 NA 1392 | N NA +
" YA 15371 § 3 NA NA__ | 28 9 :
“ yaassl N 2 930 NA_ | 26 18 -
. | !
(a) + = expected result, - = unexpected result (see discipline note)
TA 93, TA109, TA 1537, and TA 1538 showed an unexpected low response
to DIBA.
17
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TABLE 2-C
POSITIVE CONTROL REVERTANT RATE . .

A

Spontanecus Rey AF | MRNG BP | DiBA Re-

Date |Strain Init .
- o S- - - - - sponse
9 Mos-9 | 59 Mos9| s-9 |59 )

4 Dec TA 15371 6 4 NG NA b NG -

S S R IR

9 Dec ITA 15371 8 1 14 NA 26 13

£l
pRE——

2

M ALY W5 £ e RTINS b PSR Y AT

PHAT R om S et 6002 LA B AR T 8 §

L ' £ '

(a) + = expected result, - = unexpected result (see discipline note)

s e

§§ Plating error caused lack of growth in assay of 4 Dec. TA 1537 showed
,§ an unexpected low response to DHBA in assay of 9 Dec.

(Rt ety
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TABLE

2.D

POSITIVE CONTROL REVERTANT RATE

Spontaneous Re AF | MNNG BP |DBA | o
Strain sponse Init
5-9 [Mos-9 | 59 os9| s9 |59 3R
TA 98 30 25 1055 NA 589 28 -
A_1538 18 18 NA, a0 28 -
l (] ]
(a) =~ = expected result, - = unexpected result (see discipline note)

TA 98 and TA 1533 showed an unexpected low resnonse to DMBA.

shoved an unexpected low response to 8P.

19
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Table-3

STRAIN VERIFICATION FOR TOXICITY LEVEL DETERMINATION
Saimonella/Microsome Assay

rosan

< T S s

Histidine (a)| Amprcillian (b) [ uvr=B (c)|-rfa Crystal | Sterility
Strain No.! Requirements | Resistance Deletion Violet (d) Control (
TA 100 . . R 15mm NG
A
TA 1537 NT 24 m NT NT Ne
WT Growth NT Growth NT NT
Diluent NT NT NT NT

NG

Test
Compound (s) §§
3l NT NT NT NT
12 NTY NT NT NT
#3 NT NT NT NY '
#4 NT NT NTY NT @
15 NT NT NT NT

(a) + = no growth (requires histidine for growth);
- = 20ne of inhibition of approximately lémm;
zone of inhibition approximately 14mm diameter;

side of plate;
no growth (crowth indicates contamination); NT=not tested; WT= wild tvpe.

(d) + =

(b) +

no zone of inhibition,

(c) + = no growth on irratiated

{e) + =

Spontaneous Revertants

Dacze e

bR R s

20

Strain Average Range Average
TA 100 160 120-200 CottFeyren| T

Test Inoculated By:_Sauers, Summers, Kellner Date:_28 Qct 80

Test Read By: _ Pulliam Date: 31 Qect 0

"

e



N A awne

Table 4.A

TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

Substance assayed: (1) _coae #32 (2)

(3) (4) (s)

Date: 28 ocr mo  Performed by: sayers, Kincaonon, Pulliam, Summers __
Substance dissolved in: (1) puso (2) (3)

(4) (5)

Visual estimation of hiuckgrouad awn on
Nutrient Agar Plates: NG = no growth
ST = slight growth
NL = norme) grewth
TA 100
Revertant Plate Count

21

Test Compound Bachground
Concentration Plate #1  Plate 42  Plate 43 Average Lawn

L0 mglplate . \ NL

10,1 nglplate \\A__ - Ml

10.01 mg/plate - Nl

10,008 mg/plate ] Nl

10,000, nglplate M1 i

N

10.000,01_mg/plate \ NL

10,000,001 mg/plate \ Nl

10.000,000,1 oglplate \ Nl
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Table 4-B

TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

R T T TR e G S T ) A

R

Q Substance assayed: (1) _cCode #73 (2)
(3) (a) (5)
g
g Date! _ 28 Oct 80 Performed by: Ssauers, Kincannon, Pulliam, Summers
!
K Substance dissolved in: (1) pyso (2) (3)
: (4) (5)
7 Visual estimation of background lawn on
2 Nutrient Agar Plates: NG = no growth
i ST = slight growth
E NL = normal growth
TA 100
3 Revertant Plate Count
5 Test Compound Background
b Concentration o Plate 41 Plate #2 Plate 43 Average Lawn
: 1.0 _oglplate 5T
: 10,1 mg/plate \’\ Nl
* Ll mglplate Nl
4 N N
H 1,001 .mg/plate AN NI
‘ Q‘QQQ.lJ'l&'.[PLB Le \-‘.\‘_'{\i\ 0
B T
ﬁ 0.000,01 ung/plate \ NL
b l0.000,001_mg/plate x ]
5
10,000,000, nglplate a1
.
x
-
4
£y
o3
&
=
.

22




Substance assayed:

(3)

Table &

-C

TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

(1) cCode #83

(2)

(4)

(5)

Date: 28 Qct 80

Substance dissolved n: (1) pMso (2)

(4) (5)

(3)

Performed by: Sayers, Kincannon, Pullian, Summers

TA 100
Revertant Plate Count

Visual estimation of background lawn on

Nutrient Agar Plates: NG = no growth

ST = slight growth
NL = normal growth

Test Compound Background
Concentration Plate #1  Plate #2  Plate #3 Average Lawn
1.0 mglplate \ NL
10,1 mglplate < NL
10,01 _mg/plate \/(C Nl
10.001 mg/plate .‘H‘ . N1
10.000,1 mg/plate i\"\& "
A
10.000,01 mg/plate N NL
10,000,001 mg/plate Nl
10.000,000,1 mglplate NI

R RN AN BRI i .t AR

23
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* Table 4-D
TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

- -

Substance assayed: (1) _ Code #53 (2)
(3) (4) (5)

Date: __ 28 ¢t 80

Performed by: Sguers, Kincannon, Pulliam, Summers

Substance dissolved in: (1) puso  (2) (3)
(4) (s)

Visual estimation of background lawn on
Nutrient Agar Plates: NG = no growth
ST = slight growth
NL = normal growth

TA 100
Revertant Plate Count
Test Compound Background
Concentration Plate #1  Plate #2 Plate #3 Average Lawn
1.0 mylplnre NL
10,1 mg/plate Nt
<
10.0% meglplate NL o
N
10,001 _mp/plate NS Nl
10.000,1 mg/plate \ Nt
10.000,0% mg/plate R'\‘Lt NL
r().(][]0,,9!11 mg/plate \ Ni
0.000,000,1_mg/plaze \ I
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Table 4-E

TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

Substance assayed: (1) Code #91 (2}
(3) (4) (s)

Date: 28 Oct B0 Performed by: Sauers, Kincannen, Pulliam, Summers

Substance dissolved in: (1) puso (2) (3)
(4) (5)

Visual estimation of background lawn on
Nutrient Agar Plates: NG = no growth
ST = slight growth
NL = normal growth

TA 100
Revertant Plate Count

Test Compound Background

Concentration Plate #1  Plate #2 Plate 43 Average Lawn
.0 wnglplate NG
10,1 mg/plate ST
10.01_mg/plate NL
10,001 ng/plate NL
10.000,1 mg/plate NL
10.000,01 mg/plate NL
10,000,001 _mg/plate NL
,wm,uglnlate Ny
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Table-5-A

SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSTTIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) Code 437 (2)
(3) (4. (5) "
Date: _1¢ Mov 80 Performed By:Sayers. Pulliam, Kincannon, Summers
Substance dissolved in: (1) _DMSO (2)
(3) (4) (5)
' ' # Revertant/Plate
Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538 1538A
37 1.0 mg/pl 12 13 60 66 6 5 6 7 5 7
37 0.2 mg/pi 12 19 83 92 10 . ) 5 7 10 2]
__37 0,04 mg/p) 14 28 89 97 6 7 9 110 10 25
37 0.008 mg/pl 21 23 75 88 1 6 8 8 9 17
37 0.00'6 mg/p1 |18 22 84 n 10 12 7 12 12 14
37 0.00032 mg/pl {18 19 N2 89 12 6 6 7 S 13
Spon. Rev. 22 26 115 12 13 5 1 10 10 14
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Table-5-8

SALMONELL A/'{1CROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMi-OUND)

Substance Assayed: (1) Code #73A (2)

(3) (4) (5)

Date: 12 Nov 80 Performed By: Kincannon, Summers, Sauers. Pylliam

Substance dissolved in: (1) __ DMSO (2)

(3) (4) (8)

' # Revertant/Plate
' Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538 1538A
73A 11,0 mg/p} 9 14 47 54 9 & 4 2 8 15
137 _10.2 mg/p) ) 2} 63 68 8 2 8 [ 13 14
73A .04 mg/pl 16 21 80 90 10 1 8 & 8 22
13A__10.008 mg/pl 14 16 65 99 i 8 10 [ & 12
13A 10,0016 mg/pl |12 24 74 95 ? 8 1 9 10 14
737 10,00032 mg/p) {13 15 16 80 5 9 5 Vi 8 14
Spon. Rev. 22 26 15 12 13 ) 1) 10 10.1.__ 14
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Table-5-C

SALMONELLA/MICROSOME ASSAY WORKSHEET
{POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) Code #83 (2)
(3) (@) __ (5)

Date: 18 Nov 80

Substance dissolved in: (1) _DMSO

Performed By: Kincannon, Summers, Sauers, Pulliam

(2)
(3) _ (4) (5)
"4 Revertant/Plate
_Sub Conc 98 98A_ 100 100A 1535 1535A 1537 1537A 1538 15387
83 [1.0 mg/pl n oo far | a0 4 6 \ 1 4 7
83 0.2 my/py 1wl |an [ n 9 7 3 4 3 12
83 [0.04mg/py (17 | 19 [8a | 9 5 7 5 3 6 12
83  f0.008 my/p1 |19 | 22 |85 | sa 6 6 3 3 1 15
83 :0.0006 mg/p) |20 [ 17 |66 | 60 6 4 1 4 | 13 7
83 o.00032 mg/p1 |12 | 15 |51 | 83 6 7 3 2 6 n
Spon. rev. 2 36 76 130 5 6 3 5 2 1
R S .
I - . I
28

B Y

[

O

v




| S

R T

Table-5-D
SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND}

T gmemeges nanrac o

Substance Assayed: (1) Code #53 (2)
(3) (4) __ (5)

Date: _18 Nov 80 Performad By:_Pylliam, Sayers

Substance dissolved in: (1) DHSO (2)

(3) (4) (s)
' C Revertant/Plate

Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538 1538A
53 1.0 mg/pl 17 | 25 ]76 74 6 4 3 2 1 13.
53 0.2 mg.p! 15 20 189 86 8 ) 4 3 9 9
53 {0.04 mg/p) 17 18 15 85 9 9 2 5 5 1L
53  10,008mg/p? 17 23 |84 93 12 i 6 5 1 16
53 0.0016 mg/pl |16 25 87 82 6 9 9 6 6" 16
53 [0.00032 mg/p} {13 | 25 70 90 13 8 3 6 9 11l

Spon. Rev, 2 36 76 130 5 6 3 5 Z i1
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Substance Assayed: (1) Code #9)

Table~5-E

SALMONELLA/MICROSOME ASSAY WORKSHEET
{POSITIVE CONTROLS/TEST COMPOUND)

(3) (5)

Date: 18 Nov 80 Performed By: Kincannon, Summers, Sauers, Pylliam

Substance dissolved in: (J) __ DMSO (2)

(3) (4) (5)

‘ # Revertant/Plate
Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538 1538A
91 0.01 mg/pl 19 2) 73 17 9 9 3 4 8 10
9] 0.002 mg/pl 20 2] 66 69 6 . 4 3 [ ]
9 0.0004 mg/pl | 1g 23 72 75 9 7 6 4 6 9
91 0.00008 mg/pt | 15 24 36 76 6 10 3 6 6 1
9] 0.0000032mg/pY| 22 19 34 77 10 9 7 9 15
Spon. Rev. 2 36 16 130 5 6 3 5 2 11
30
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Table-5-F
SALMONELLA/MICROSOME ASSAY WORKSHEET
{(POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) _Code #37 {2) Code #73A
(3) _ Code #83 (4)  Code #53 (5) Code “91
Date: & Dec 80 Performed By: Kincannon, Summers, Sauers, Pulliam
Substance dissolved in: (1) __ OMSO (2)
(3) (4) (5)
' " _# Revertant/Plate
Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538 15387
37 1.0 mg/p) Toxic | Toxic
37 0.2 mg/p! 1 1
37 10.04 mg/p) 3 |3
37 0.008 mg/pl 2 : 3
37 |0.0016 mg/p1 303
37 0.00032 mg/p} q 4 P2
|
7324 11,0 mg/pl Toxic i Toxic
734 {0.2 ma/p! 2 | 2
73A 10.04 mg/pl 4 I 4
73A  10.008 mg/pl 3 L 2 i
73A 0{0016 mg/p! 2 i 3
73A _{0.00032 mg/p1 a4 | 3 _
|
83 1.0 mg/pl 3 ! 1 .
83 0.2 mg/pl 3 ; 3 i .
83 0.04 mg/pl 4 ; 3
83 _ 10.008 mg/pl 4 5 | b
83 _10.0016 mg/pl 5 5”_2_%_ L
83 10.00032 mg/p] S AU O I
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SALMONELLA/ MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)
Table-5-F
Continyation Page

# Revertant/Plate

Sub vonc 98 98A 100 100A 1535 1535A 1537 1537A 1538 153::
I._il_..l&_mg/nl I :
~53__0.02 mg/n) 3 W :
53 0.04 m/p: 4 3 ' :
—23-.20.008 mg/s] 2 —2
__53__0.0916 mg,p! 2 3
53 _.00032 mg/pl 5 3 |
!
91 D.u1 wg/pl 3 2 ' —
[}
91 _0.002 mo/pl 3 2 |
Nn 0_._0004 mg, pl 4 3 {
91 0.00008 me/p} . 2 2| |
i
91__10.000016mc/p! 2 2|
i
__91___10.0000032ng/p 2 | 2 . _
|
Y . eme— ot — et a2
| Spon. Res a 6_
. ;
— , - |
|
l ——
o :
i
- i

—f
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Substance Assayed: (1) Code_ #37 (2)

(3) Code #83

Ity TP

Table~5-G
SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Code #73A

(4) _ Code #53 (5)

Code #91

Date: 11 Dec 80 Performed By: Sauers, Summers, Kincannon, Pulliam
Substance dissolved in: (1) __OMSO (2)
(3) (4) (5)
' # Revertant/Plate
Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538A
37__11,0 mg/pY 23 6
37 10.2 mg/pl 4 4
37 10.04 mg/pl 5 9
37 0.008 mg/pl 4 1
37 __10.0016 mg/p) 1 1
37 __10.00032 mg/p) 4 4
73A  11.0 mg/p) 1 6
73A 10.2 mg/pl b 5 _
73A__10.04 mg/pl 4 6 -
73A _ 10.008 mg/pl 4 9
73A__10.0016 mg/pl 6 1
73A _ 10.00032 mg/pl 4 2
83 _ 11.0 ma/pl 6 4
—83__10.2 mg/pl 4 6 —_
83 0.04 mq/p} 4 1
83 10.008 mg/pl 7 8 —
83 0.0016 mg/0l 5 )
83 0.00032 mq/pl 1 1
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SALMONELLA; MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Table-5-
Coanti";luat%n Page

-#_Revertant/Plate -
Sub vonc 98 98A 100 100A 1535 _1535A__ 1537 15377 1538 1532A
53 _ 1.0 mg/p] 6 &
_53 D.2 my/p) § 7
4
53 D.04 ma/p 4 1 !
4

__53__D.008 mg/n} 4 10 3
.53 _D.0016 mg/pl 4 1
__53 10.00032 my/pl 6 6

91 0.0l mg/p} 5 7

91 D.002 mg/M 6

91 D.0004 mg/p) S 6

91 _ D.00008 my/p! 7 8

91 D.000016my/p} 7 6 —

91  D.0000032ng/p 5 7 R
... _15Spon, Rev, - 1 8 .

! |
i S S e S P R A
SR S N U N O B
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Table-5-H
SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) Code # 83 {2)
(3) (4) (5)
Date; 16 Dec 80 Performed By: Pulliam, Summers, Sauers, Kellner
Substance dissolved in: (1) DMSO (2)
(3) (4) (5)
' ' # Revertant/Plate
Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538 15387
83 1.0 mg/pl 9 16 ‘ 17
83 0,2 mg/pl 1 17 1
83 0,04 mg/p} 16 19 14
83 0,008 mg/p} 14 21 8
83 0,0016 mg/pl |17 20 [
83 0.00032 ma/p) |17 16 [
Spon Rev, 25 30 15
!
|
: i
-~ - ! — - t— ; ——
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Table-5-1
SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

3 Substance Assayed: (1) _Code #53 (2)

< ~ -

3 (3 (@) (5)

% Date: _16_Dec 80 Performed By: Py1lj s
z o i Julllan. Kellner. Sauers. Sumes

substance dissolved in: (1) DMSO (2)
(3) (4) (5)
'Y N

&

# Revertant/Plate

o Sub Cone 98 98A 100 100A 1535 1535A 1537 1537A 1538 1538A

Ec 53 1.0 mg/p) 14 |18 9

53 0.2 ma/pl 16 § 17 14
53 0,04 mg/p) 19 | 17 10

. 53 {0,008 mg/py |15 | 10 1
53 10,0016 ng/pl 117 | 20 9 .
0,00032 mg/pl { 11 8 7

e s i
o
(P8 ]

Spon. Rev. 25 3 15
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Table-5-J
SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) _Code #9) (2)
(3) (4) __ (5)
Date: 16 Dec 80 Performed By: Pylliam, Savers, Summers, Kellner
Substance dissolved in: (1) OMSQ (2)
(3) (4) (5)
! ' # Revertant/Plate
Sub Cong 98 98A 100 10DA 1535 1535A 1537 1537A 1538 1538A
91 0.01 mg/pl 8 19 6
91 10.002 mg/pl 14 | 22 10
91  10.0004 mg/pl |11 18 L 12
91 0.00008 mg/pl {13 19 t;, 10
91 0.000016mg/pl | 14 23 ; 14
91 10.0000032mg/pH 13 | 14 3
Spon. Rev. |25 30 15
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Substance Assayed:

Date: 12 Nov 80

Table-6-A

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmoneglla/Microsome Assay

Code #37

Performed By:

Dissolved In:

Pulliam, Sauers

MO

Test Compound| 1A E E C C E-C t-C Ca Cay | HOTAR| MUTA:
and (a) (b) | act] (c) | act {d) act (e‘ act (Y} act
Concentration
1.0 mg/pl TA 98 12 1 13 | 22 | 26
0.2 mg/p] TA 98 12 119 |22 |26
0,04 mg/pl TA 98 14 | 28 | 22 | 26
0.008 mg/pl__ |TA 98 2] 23 1 22 | 26
0.0016 mg/pl [TA 98 18 | 22 | 22 |26
0.00032 mg/pl TA 98 | 18 | 19 | 22 | 26 L
1.0 mg/p) TA 100 | 60 66 115 112
0.2 mg/p)___ TA 100 | 83 | 92 {115 |12 ) i
0.04mg/p)___[TA200_| 89 | 97 |Ws_|112
0.008 mg/p} _[TA 100 | 75 | 88 J115 [112
0.0016 mg/p)__ITA 100 I 84 I 717 N5 (112 o
0.00032 mg/pl [TA 100 |112 | 83 1115 |112
|
o - s el

(a)= tester strcin:

of assayed sponianeous revertants:
spontaneous revertant rate:

data: (f) =

E'C/CAV:

(b)=no. of eaperimental revertant colony forming units. (c)=no.
{d)=no.
(e)=spontaneous reversion rate calculated fron mstorical
act - activation with $-9

38
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Table-6-A

MUTAGENIC ACTIVITY RATIO ORKSHEET

Salmonella/Microsome Assay

. Substance Assayed: _ Coude #37 Dissolved In: _ DMSO

Date: 12 Nov 80 Performed By: _ Pulliam, Sauers

Test Compound|, TA E E € C E-C £-C Ca Cay | MUTAR| MUTA:
and (a) (b)Y | act] (c)| act (d) act (ex act (fFY]  act
Concentration

1.0 mg/p} TA 15351 6 5 13 5

0.2 mg/pl TA 16351 10 4 13 5

0.0004 mg/pl [TA1535! 6 { 7 | 13 | 5 2 13.3 0.15
0,008 mg/pl _ ITA 1535 | 11 6 113 ] 5 1 13.3 0.8

0.0016 mg/p) [TA1535] 10 | 12 {13 | 5 7 13.3 9.53
0.00032 mg/p) TA 1535 | 12 | 6 [ 13 | 5 1 13.3 0.8

1.0 mg/p) TAS37 | 6 ( 7 | 1 |10

D.2 mg/pl TA 1537 5 | 7. {11 [ 1o )

D.04 mg/p)__MA1537| ¢ 1o | 1 |10 100 1.5 13.3
D008 mg/pl [TA1537| 8 | 8 | 1 [ 10

h.0016 mg/pl A 15371 7 | 12 | 1 | 10 2 1.5 0.27

D.00032 mg/p) {TA 1537 6 ) 11 10

—

{a)=tester strain: {b)= no. of experimental revertant colony forming units: (c)=no
of assayed spontaneous revertants: (d)= no. revertants in excess of the assaved
spontaneous revertant rate: (e)=spontaneous reversion rate calculated from historical
data: (f) = £-C/Cpyr act = activation with S-9
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Table-6-A

MUTAGENIC ACTIVITY RATIO NORKSHEET

Satinonella/Microsome Assay .

Substance Assayed: Code 437

Dissolved In: _ DMSO

Date: _12 Nov 80 Performed By: Kincannon, Sauers. Summers, Pulliam
Test Compound; TA E 3 c, ¢ E-C £-C Ca Cay | MUTAR| MUTAs
and (a) (b) | act{ (c) | act (d) act (ex act (f act
Concentration

1.0 _mg/pd TA 1533 5 7 10 14

0.2 mg/p) __ {TA 15331 10 {21 | 10 | 14 7 17 0.41
0.04 ma/pl___[TA 15381 10 | 25 | 10 | 14 n 17.1 0.64
0,008 ma/pl _ {TA 15381 9 { vz | o {1ai 3 17, 0.17
0.0016 ma/p) [TA 1538 | 12 | 14 | 10 | 14| 2 8.3 0.24

0.00032 ng/p TA 15381 5 | 13 | 10 | 14

b ooe we wraa e —d

R ,

S IS — —_—t e JEHIES: ARV S

4 e crm e fn — . o B

| | |

(a)- tester strain: (b)=no. of experimental revertant colony formng units: {c)=no.
of assayed spontanenuys revertarts: (d)}=no. revertarts in excess of the assayed

spont .necus revertant rate:  {e)=spon*ineous reversion rate calculated from historical
data-  (f) - E-C/Chy act = activation with $-9
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Table-6-B

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #73A Dissolved In: OMSO

Date: 12 Nov 80 Performed By: Pulliam, Sauers

Test Compound| 1A £ E ) ) E-C E-C Ca Cay | MUTAR WUT-
and (a) (b) | acti (c)| act (d) act (ex act (f'  ace
Concentration

1.0 mg/p} TA 98 9 14 22 26

0.2ma/pl __TA98 | 1 | 2y | 22 | 2
0.04 mg/pl _ TA 98 | 16 | 21 | 22 | 26
008 ma/p) A8 | 14 | 16 | 22 | 2
0.0016 mg/p! !TA 98 | 12 | 24 |22 | 26

0.00032 mg/pl fTA 98 | 13 | 15 | 22 | 26

1.0.mo/p) A 100 | 47 | 54 1115|112 *
D.2 mg/p)_____[TA100 | 63 | 68 |115_|M12
0.04 mo/p)__ WA 100 ! 80 | 90 |115_}112
D,008 ma/p} A 100 1 65 | 90 |115_|n2

S DU DL

D.0016_ma/p)_NA 100 | 74 | 95_ |15 |12

g-ggp;z,mq/m TA 100 ! 76 | 80_IN5 {112

‘
et} e —————e e e -t

—— e -
i
!

(a)= tester strain: (b)=no. of e«perimental revertant colony forming umits: {c¢)-no.
of assayed spontaneocus revertants: (d)=no. revertants in excess of the assaved
spontaneous revertant rate: (e)=spontaneous reversion rate calculated fro- n.stort:y
data. {f) = €-C/Cpy: act = activation with »-9

by
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Table-6-8

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

NI S T R A T SR T T

i Substance Assayed? _Code #73A Dissolved In: __ DMSO
1
i Date: 12 Hov 80 Performed By: Pulliam, Sauers
x Test Compound;  TA E ] E C € E-C E-C Car Cay  WTAR 3773
and {a) (b)Y ] act| fe) | act (d) act (e‘ act 1 {fY  az:
Concentration l
]
1.0 mg/p) TA 1635 | 9 5 1315 ‘ '
0,2 na/pl TA 3535 ] 8 7 1318 2 13,3 ‘03
i i
0.04 mg/pl TA "535 110 7 13 5 2 13,3 ! 1 0,15
f a
~ 0,008 mg/p) _ [TA 1535 7 8 1315 3 13,3 10,85
3 ]
i 0.0016 mg/pl {TA 1535 ¢ 7 8 13 5 3 13.3 ¢ 1 0.85
¥ T i
i 0.00032_mg/pi TA 1535 | 5 | 9 113 |5 a 13,3 ' 0.6}
4 |
g v v-u 29 * - !
L0me/p)_ mAs37 | a L2 1w ho |
7
D, 2 mg/p) TA Y837 | 5 1 6 11w l -
£ | ,
3 h.0ame/p) WA S371 8 |6 111 10 ' .
: 008 wg/p)__ A 15371 10 [ 6 |1 |10 | P
4 0016 mg/p)__MA 1537 17 |9 (| 1 S
% D.00032_mo/p} TA_1537 5 1 11 _}10 - -.,LM..N
> R
T e YT
2 —e L R N
. e e .§.--._ P SN S - — N
k2 RUUUU SV SRS SR SRS S
T ! : :
= ~‘.....V_.__,,,,,l,___,, ! ,l,_ ———— —— U
%; (a}- toster strawin: ({b)=no. of experinental revertant colony forwing units: fc'=no.
wé, of as.iyed spontaneous revertants: (d)=no. revertants in excess of the assased \
= spontaneous revertant rate: (e)=spontaneous reversion rate calculated from nistorizal
| data  (f) = E-C/Cpy  act = activation with $-9
o}
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Table-6-8

MUTAGENIC ACTIVITY RATIO WORKSHEZET

Salmonella/Microsome Assay

. Substance Assayed: __ Code #73A Dissolved In: _DMSO
Date: 12 Nov 80 Performed By: Sauers
’ Test Compound | TA E1 €] C 1 €. EC EC| Ca Cav | HUTAR, WU=x
and (a) (b) | act! (c}| act {d) act (ex act (f} act
Concentration !
1.0 mg/p} TA 1538 8 15 10 14 1 17.3 g 0.7
0.2 mg/pl TA 1538 10 | 14 [ 10 | 14 N . | _
0.04 mg/p] TA 1538 | 8 22 10 14 6 17.1 0.35
0,008 mg/pl  |TA 15381 6 | 12 | 10 ! 14 - _

0.0016 mg/pl [TA 1538 {10 14 10 14
0.00032 mg/p) [TA 1538 | 8 14 10 14 _

B L "y SO UV NS S

oo v 8

Ep. [P SO, [EESUNU SUEUUESUI —

Rt ot ———

(a)= tester strain: (b)=no. of experimental revertant colony forairg units: {c)=no.
of assiyed spontaneous revertants: (d)zno. revertants in excess of the assave:
spontaneous revertant rate’ (e)=spontaneous reversicn rate calculated from nistorial
data: (f) = £-C/Cpy:  act = activation with S-3

- e it wd e S < e
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Table-6-C

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed:  Code #83 ___ Dissolved In: __ DMSO
Date: 18 Nov 80 Performed By: Pullian, Sauers
Test Compound} TA E E c C £-C E-C Ca Cav | NUTAR MUTA
and {a) (b) | act | (¢) ] act (d) act (ex act (f): act
Concentration !
1.0 _ma/p] TA S8, 1110 2 36 9 23.1 0.39 !
0.2_mg/p) TA 98 19 22 1.2 136 17 23.1 0,24 | -
0.04. mg/pl .. (TA '8 17119 2 136 15 231 0,65 !
0,008 wq/pl _1TA <8 19_.].22 2 36 17 23.1 0.74
0006 na/pl A8 | 20 |17 12 36 | 18 23.1 0.78
0.00032 _mg/pl.ITA S8 12118 1.2 136 10 23.1 0.43‘
%
1.0, mg/p) TA 100 47 140 16 130 !
0.2.09/p) TA 100 81 17 __116._.1830 5 106 0.05 |
N.0A.mg/pt . _lTa 100 1 84 top '26 30 1 8 __|_.____ 1106 1. _.____ JAZ._!_“
0,008 mg/pl. . _ITA 200 85 184 16 30 9 106 0.08 =
0.0016_mg/pl {TA 100 | 66 160 176 130 ; —
0.00032 mg/p).JTA:00 ) 51183 126 130 l .
I
I o e
|
RS FUTRUN AN R S N AU S SO S SO
(a)= tester strain: (b)=no. ¢f esperivental revertant colony forming units: (¢)=no.

of assayed spont.neous revertants:
spontaneous rovertant rate:

data: () -

E-C/Cay:

{d)=no. revertants in excess of the assaved

{e)-spontanenus reversion rate calculated from historical
act - activation with S-9

R N T A
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Table-6-C

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #83

Dissolved In: DMSO

Date: 13 Nov 80 performed 8y: Pulliam, Sauers

Test Compound; TA E 3 c C E-C E-C Ca Cay | MUTAR}] MUTA

and (a) {b)] act| (c)| act (d) act (ex act (f)] act
Concentration
1.0 mg/pl TA 15351 4 6 5 6
0.2 mg/pl Ta 1535 7 5 6 4 1 9.4 1133 10,43 ]0.08
0.04 mg/p} TA 168351 5 7 5 6 1 13.3 0.08
0.008 mg/pl |TA 1535 6 6 5 6 ] 9.4 0.1
0.0016 mg/p} ITA 1535! 6 4 5 6 1 9.4 0.1
0.00032 wg/pl {TA 1635 6 5 6 1 1 1 9.4 113.3 j0.11 ] o0.08
1.0 mg/p] TA 1537 | 1 1 3 5 i _’
0.2 mg/pl TA 1537 | 3 4 3 5 _
0.04 mg/pl  MA 1537 | 5 3 3 5 2 6.1 0.33
0.008 mg/pi _ {TA 1837 3 3 3 5 _
0.0016 mg/pl ITA 1537 { 1 4 3 5 e
0.00032 mg/p) TA 15371 3 2 3 5 R

(a)= tester strain:

spontaneous revertant rate:
data. (f} = £-C/Cpy:

(b)=no. of experimental revertant colony formirg units:
of assayed spontaneous revertants:

{¢)=no.
(d}=no. revertants in excess of the assaved

{e)=spontaneous reversion rate calculated fron hy toreical

b5

act = activation with ¢-9
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Substance Assayed:  Code #83

Tabte 6-C

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

__Dissolved In: DMSO

Date: 18 Nov 8)  performec By: Sauers
Test Compound; TA 3 E ¢ C E-C E-C Ca Cay | MUTAR] MUTA
and {a) (b)Y | act| {(c) | act (d) act (ex act (F)} act
Concentration
1.0 mg/pl TA 1538] 4 7 2 N 2 8.3 0.24
0.2 mg/pl TA 1538 3 12 2 n ] 1 8.3 170 0.12 |0.06
0.0% mg/pl |TA 1538] 6 12 2 n 4 1 8.3 17 0.43 {0.96
0.008 mg/pl [ TA 1538 7 15 2 N 5 4 8.3 1741 0.61 [0.23
0.0016 mg/pl| TA 1538} 13 7 2 A N 8.3 1.32
0.00032 mg/p) YA 1638 6 1A 2 A 4 8.3 0.48

(a)= tester strain.

{b)=no. of experimental revertant colony forming units: {c}=no.

of assayed spont.nenus revertants: (d)=no. revertants in excess ot the assaved
spontaneous revertant rate: f{e)=spentaneous reversion rate calculated from historical

data: (f) = E-C’CAV‘

act = activation with $-9
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Table-6-D

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay .
. Substance Assayed:__ Code_#53 Dissolved In: __ OMSO
Date: 18 Nov 80 Performed By: Pulliam, Sauers
Test Compound; 1A E E c C E-C £-C Ca Cay | MUTARY MUTA:
and (a) (b)t act! (c)| act (d) act (eY act (f)] act
Concentration
1.0 mg/pl TA98 117 25 | 2 36 | 15 23.1 0.65
0.2 ma/pl TA 98 |15 20 1.2 361 13 23.1 0.56
0,04 mg/p) TA 98 |17 18 | 2 36 1| 15 23.1 0.65
0.008 mg/pl 1TA 98 {17 23 2 36| 15 23.1 0.65
0.0016 mg/pl [TA 98 |16 25 | 2 36 | 14 23.1 0.60 !
0.00032 mg/pl {TA 98 [13 25 | 2 3N 23.1 0.48
1.0 mg/p} TA 100166 74 176 1130 _
0.2 mg/pl TA 100 |89 86 |76 130 13 106 0.2 1
0,04 _mg/p).___ITA 100 )75 85 176 1130 S S —— de
0.008 mg/pl [TA 100 |84 93 |76 130 8 106 0.08 —_
0.0016 mg/pl [TA 100 _| 87 93 1761130 ! 43 106 0,10 1 _
0.00032_mg/p) :TA 1060 70 90 |76 130 I
!
- E _
S I

{a)= tester strain: (b)=no. of experimental revertant colony forming units: (c'=no.
of assayed spontaneous revertants: (d)=no. revertants in excess of the assayed
spontaneous revertant rate: (e)szspontaneous reversion rate calculated from historical
data: (f) = E-C/Cpy> act = activation with S-9
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’s; Table-6-D
£
g‘ MUTAGENIC ACTIVITY RATIO WORKSHEET
g Salmonella/Microsome Assay .
g Substance Assayed:_ Code #53 - Dissolved In: _pMso
i% Date: 18 Hov 80 Performed By: Pulliam, Sauers
i
) Test Compound | A F1 £ € C1 EC1 Bt Ca Cav | TUTAR] MOTA
o and {(a) (b} { act| (c¢){ act (d) act (ex ac¥ (f)] act
Concentration
1.0 mg/pl TA 1635 | 6 4 5. 6 ] 9.4 13,31 0.1
10,2 mg/pl TA 15351 8 1 5 6 3 1 9.4 13.3 10,32 1 0.08
10.94_mg/p) TA 5351 9 9 5 6 4 3 9.4 13.3 1 0.43 | 0.23
0,008 ma/pl __|TA *535 6 9 5 6 7 7 9.4 13.3 1 0.76 | 0.08
; 0.0016 mg/pY {TA 1535} 6 9 5 6 1 3 9.4 13.3 1 0.11 1 0.23
0,00032 mq/‘m TA 1535113 8 ) 6 8 2 9.4 13.3 ] 0.89 | 0.15

3 .0 ma/pl ___ITA 16371 3 2 3

o.2mo/p)__[tAS3?) 4 |3 13 |5 |3 6.1 0.16
Lot no/ml. fiA s3] 2 |6 |3 15
o008 ma/p)_tasaz) 6 |5 |3 45 | 3 6.1 0,49
.0006ma/pl JIAS3ZL 9 16 3 15 | 6 1 61| 25098013
0.00032 ma/prlta 637 3 |6 13 |5 1 1.5 i 0.13
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2 (a)= tester stra.n: {b)=no. of experumental revertant colony forming umits: (c)=no.
P of acsayed spontaneous revertants: (d)=no. revertants in excess of the assayed

2 spontaneous revertant rate: (e)=spontaneous reversion rate calculated from mistorical
data:  (f) < [-C/Cpy act = activation with §-9
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Table-6-D

MUTKGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Cade #53 Dissolved In: _ DMSO
Date: 18 Nov 80 Performed By: Pulliam, Sauers
Test Compound; JA t E ¢ c E-C E-C Ca Cay | TWTAR Mut-
Conggﬂtration (a) (b){ act| (c)| act (d) act (ex act (£ ace
1.0 mg/p} TA 1538114 13 .2 N 12 2 8.3 17,1 1 1.45 ' 0.12
0.2 mg/pl TA 1538] 9 9 2 1 7 8.3 0.84 | N
0.04 mg/p} TA 1538 § 11 2 N 3 8.3 0.36 .
0.008 mg/p} [TA 1538 | 16 | 2 1 9 5 8.3 17.1 11,08 'o.zu
0.0016 mg/pl ITA 15381 6 6 | 2 1 4 5 8.3 17,1 10,48 '0.29
0.00032 mg/p1 {TA 1538 { 9 n 2 1 7 8.3 0.84
!
i
(a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)=no.

of assayed spontaneous revertants:
spontaneous revertant rate:
(f) = E-C/Cpy:

data:

(d)=no. revertants in excess of the assayed

(e)=spontaneous reversion rate calculated from historical
act = activation with S-9
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Table 6-E
MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed:__gode_#91 Dissolved In: __ mMso

Dater 31& Nov, 80 __ Performed By: ____ pulliam, Sauers

Test Comoound| TA £ 3 C C E-C £-C Ca Cav | MUTAR: MUTA
and (1) (b) | act! (c)| act (d) act (ex act {(f) act
Concentration (
0,01, Tass 119 t2a | 2 |36 | 17 23,1 0.74 l
2x1073 Ta98 1 20 |21 | 2 l36 | 18 23,1 0,78 |
4.x 1074 Ta08 |32 123 | 2 |36 | 10 23,1 0,43 '
8x30°5 _ltavs J s 126 | 2 13 | 1 23,1 0.56 |
h.2x10°% _ 17a98 | 22 139 1 2 | 36 | 20 23,1 0,87 '
MLM&:TM 1004 73 | 27 | 76 | 130 _
| 2.x 3073 TA.N00.] 66| 69 76_1.130
hox 1074 TAL00.} 221 25 76 1130 ——
8. x 1073 lrar00 | 36 ! 76 26 { 130 - R i S
D,2.x20°6  Ita 00! 84 | 77 76 | 130 n L
0,00 me/plar TAAS3s|. 9. |9 1 s 1 6| 4 A 94033 osal g
' 2 % 1073 masasl 6 | 2 ) sl el 1l 1l eal 3nalon o
4 x. 1074 tas3sl 9 | 2 | s | e | 4 1 9.4 | 133 --o.za.!. 0.0
axaeymasasl e {0l s el v o4 loeal 13l om' an
32220 tatsasi o o los |6l sl 3 ‘a..z..‘y_-u.amo.sa.:. o.-

(a)= tester strain: {b)=no. of experwmental revertant colony forming units: (¢)=ne.
of assayed sponteneous revertants: (d)=no. revertants in excess of the assaved
spontaneous revertant rate  (e)sspontanecus reversion rate calculated froo historrcal
data  (t) = £-C/lpy  act = activation with $-9
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TAble 6-E
MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmoneila/Microsome Assay

Substance Assayed:  Code # 91 Dissolved In: _ pMsO

Date: __18 Nov 80 _ Performed By: Pylliam, Sauers

Test Compound| TA 3 3 c 3 E-C E-C Ca Cay | NUTAR MUT-:
and (a) {b)| act] (c)| act] {(d) act (e“ act (f} ac:
. Concentration !
b1 0,01 mg/platelTa1537] 3] & [ 3 | s !
2 2.x.10%3 Ta1837) 4 | 3 als 1 6.1 0,16 *
5 : 6x10%  lvais3z) 6 | 4 |3 | s | 3 6.1 0,49 '
ko 8x20°  lmaasaz] a |6 {3 | s ! 1.5 IRE
s 320078 fvasar] 4 | o7 3l s 1 2 e | 7.5 | ool
- |
L 0,0 mglplatelTAls3sl 8 | 10| 2] ul 6 8.3 Q.73
% 2 x10°3 TA1838) 6 | 8 X 0 § U I 8.3 2.48
; g sx w0  Imiisaa) 6 e | 2l ul s 8.3 0.48
| 8x1075  [rtansas| 6 | n | 2| 1| s 8.3 0,48
3 3,2%20¢ |rais3e| 9 [ 15| 2{ nj 3 4 8.3 | 12,1 0.8 0,23
7 |
f y |
- ¢ !
]

(a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)=nc.
of assayed spontaneous revertants: (d)=no. revertants in excess of the assaved
spontaneous revertant rate: (e)=spontaneous reversion rate calculated from historic:zl
data: (f) = E-C/Cpy: act = activation with S-9
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Table-6-F
MUTAGENIC ACTIVITY RATIO WORKSHEET

3
Salmonella/Microsome Assay
L’ Substance Assayed® Code # 37 Dissolved In: DMSO
1 Date: 11 _Dec 80 Performed By: Pulliam, Sauers
Test Compound| A 3 E ¢ C E-C E-C Ca Tay | HUTAR; MUTA
and fa) (b)] act| (e)! act (d) act (ex act (f)] act
Concentration
1.0 mg/pl TA 16371 3 6 7
0.2 mg/pl TA 1537 4 4 7
0.04 mg/pl TA 16371 5 9 7 ] 7.5 0.13

0,008 mg/p}__ITA 1537 | 4 7 7

0.0016 mg/p}_|TA 15371 7 7 7

< loco 0 0 o oo

0.00032 mg/pt [TA 15371 4 | 4 7

e = e = — - -~ ~ i -

e e e mm et e e e e e e e e en e - e —— e ———

(a)= tester strein: (b)=no. of experimental revertant colony forming urnits: (c)=no,
of assayed spontaneous revertants: (d)=no. revertants in excess of the assayed
spontaneous revertant rate  {(e)=spontaneous reversion rate calcuylated from historical
data: (f) = E-C/Cpy: act = activation aith 5-9
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Table-6-G

MUTAGENIC ACTIVITY RATIO YORKSHEET

Salmonella/Microsome Assay

Substance Assayed:_ Code #53 Dissolved In: DMSO

Dater 11 Dec 80 Performed By: __ Pulliam, Sauers

Test Compound TA E 4
(a)

C c E-C E-C Ca Cay | TUTAR: MUT#
(b) | act| (c)! act ( x

and d) act (e act (f) act
Concentration
1.0mg/p) _ [TAS37{ 6 | 6 |7 |8
0.2 map) _ ftas3r) s |7 |7 18 e )
0.04mg/pl  ltAS37{ 4 [ 7 |7 |8 N _
0.008mg/pd ITA1537] 4 |10 |7 |8 2 7.5 0.26
0.0016 mgy/p) l1As37| 4 |7 |7 |8
0.00032 mg/p1TA1537| 6 | 6 | 7 |8

(a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)=no.
of assayed spontaneous revertants: (d)=no. revertants in excess of the assayed
spontaneous revertant rate: (e)=spontaneous reversion rate calculated from historical
data. (f) = £-C/Cpy:  act = activation with $-9
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Table-6-H

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonelia/Microsome Assay .-
Substance Assayed: Code #83 Dissolved In: DMSO
Date: _11 Dec 80 Performed By: _ Pylliam, Sauers
Test Compound; TA £ 4 C C £-C E-C Ca CA¥ HUTAR} MUTA
and (a) (b) | act]| f(c)| act (d) act (ex ac (f} act

Concentration

1.0 mg/pl TA 1537) 6 4 7.31.8

0.2 ma/pl _ [TAIS37{ 4 {6 | 73] 8
0.04ma/p)  (TA15371 8 | 7 | 73] 8
l0.008 my/p1 [TA837) 7 | 8 | 73] 8
0.0016 maspt (TA 15371 6 (6 | 7.3 8
0.00032 my/p1ITA 532} 7 | 7 [ 7,318

b -t -

SRS S |

(a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)=no.
of assayed spontuneous revertants: (d)=no., revertants in excess of the assayed

spontaneous revertant rate: (e)=spontaneoys reversion rate calculated from historical

data:  (f) = E-C/Cpy act = activation with S$-9
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Table 6-1
MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay .

Substance Assayed: Code #91 Dissolved In: _ pMso
Date: __11 Dec 80 _ Performed By: _sauers, fulliam

Test Compound; TA E £ ¢ C E-C E-C Ca Cay | HUTAR} MUTAt
and (a) {b) | act{ (c)| act (d) act (e\f act ()} act

Concentration

_0.01 mg/plate TA 1531 5 1 1 8

2.x.10-3 Ta.153] 6 9 1 118 1 1.5 0.13..
4x 10-8 TA183. _ 5. 6 2 8
8 x 1073 TA 1531 7 A 2 1.8
b § 6x105 lTa1sal 7| 6! 7.1 8
g 2x20% lragsat sl 720 2118
5 ,
3 -
g
s P
L

RTINS

g oty

42

*‘ (a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)-nou.
‘ of assayed spontaneous revertants: (d)=no. revertants in excess of the assayed

N spontaneous revertant rate: (e)=spontaneous reversion rate calculated from historical
data: (f) = £-C/Cpy: act = activation with §-9

'S
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Table-6-J

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assaved:  Code #73A Dissolved In: DMSO

Date: _11 Dec 80 Performed By: Pulliam. Sauers

Test Compound; TA E E ¢ c E-C E-C Cav . CAX MUTAR] MUTAR
and (a) (b) | act} (c)| act (d) act (ex ac (F)} act
Concentration

(0.0016 mg/p] [TA 1337] 6 7 1.3

1.0 _ma/pl TA1537] 17 6 1.3

0.2 ma/pl TA 1537 6 5 7.3
0,04 mospYy  ITA 15371 4 6 7.3
0,008 mg/pY ITA 1337} 4 9 7.3 7.5 0.13

© jco (o (oo
-—

10.00032 ma/p) 1A 1337 4 [ 7 | 7.3

S

(a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)=no
of assayed spontaneous revertants: (d)=no. revertaqts in excess of the assaygd .
spontaneous revertant rate: (e)=spontanecous reversion rate calculated from historical

data: (f) = E-C/Lpyr act = activation with §-9 ;
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Table-6-K

MUTAGENIC ACTIVITY RATIO “ORKSHEET

Salmonella/Microsome Assay

. .

Substance Assayed:__ Code #53 Dissolved In: DMSO
Date: 16 Dec 80 Performed By: Pulliam, Sauers

and
Concentration

(b) ] act] (¢) ] act (d) act (e ac (f)] act

Test Compound ‘EA) E E c C E-C E-C CA\‘ CA¥ NUTAR| MUTAR
]

1.0 mg/p} TA98 | 14 18 | 25 30

0.2 mg/p} TA 98 16 171 25 30
0.04 mg/p} TA 98 19 17 25 30
0.008 mg/pl ITA 98 15 10 | 25 30

0.0016 mg/pl jTA 98 | 17 20 1 25 [ 30

(a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)=n>.
of assayed spontaneous revertants: {d)=no. revertants in excecs of the assaved
snontaneous revertant rate: (e)=spontaneous reversion rate calculated €vrom hictorical
data: (f) = E-C/Cpyr act = activation with $-9

57
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0.00032 mg/p{TA 98 | 11 8| 2 | 30 B
1.0 mg/pl TA 1538) 9 15 18
0.2 ma/pt__|TA 1538] 14 15 | 18
0.04 ma/p1 _ |TA 1538] 10 15 | 18
0.008 ma/p) _[TA 1538| 7 15 | 18 -
0.0016 mg/pl _|TA 1538] 9 15 | 18
0.00032 mo/p1|TA 1538] 7 15 | 18

-
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Table-6-L

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmongﬂa/Microsome Assay

-

Substance Assayed:_Code #83 Dissolved In: _DMSO

Date: 16 Dec 80 Performed By: Pulliam, Sauers

Test Compound| TA E E c ¢ E-C E-C Cav . CA¥ HUTAR| MUTAR
and (a) (b) | act| (c)| act (d) act (e“ ac (f) act
Concentration

1.0 mg/pl TA 98 9 16 25 30
0.2 mg/pl TA 93 11 17 25 30
0.04 mg/pl TA 93 116 19 25 30

3 0.008 mo/p) [TA 98 |14 | 21 | 25 | 40
0.0016 mg/p) {TA 98 |17 20| 25 | 30
0.00032 mg/p1{TA 93 { 17 16 | 25 | 30

1.0 mg/pl __ |TA 1538 10 15 | 18
0.2mg/pl  |TA1538) I 15 | 18
3 0.04 mg/pl  |TA 1538] 14 15 | 18
4 0.008 mg/p1 |TA 1538] 8 15 | 18

0.00032 mg/p1|TA 1538 6 15 | 18

s
x

i
#
kL.
%
s
?‘

d 3

S

Sy

1

{a)= tester ~*raia: (b)=no. of experimental revertant colony forming units: (c)=no.
of assayed spontaneous revertants: (d)=no. revertants in excess of the as:ayed
spontaneous rever-ant rate: (e)=spontaneous reversion rate calculated fron historical
data: (f) = £-C/capyr act = activation with S-9
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Table-6-M

MUTAGENIC ACTIVITY RATIO JORKSHEET

Salmone]la/Microsome Assay

Substance Assayed: Code #91 Dissolved In: DMSO .___

Date: 16 Dec 80 Performed By: Pulliam, Sauers

Test Compound; 1A 3 3 C C £-C £-C Cay 1 Cay | UTAR o™
and (a) | (b)] act| (c)| act| (d) act (ex i oace (£} ect
Concentration : !
] :
0.00 TA 98 8 191 254 30 { i

0.002 mg/ml__|TA98 | 14 | 22| 25| 30 i ]
0.0004 mg/p) |TA98 | 11 | 18} 25) 30 o
D.00008mg/p) |TA 98 | 13 | 19| 25| 30 | i

.000016mg/p1 | TA 98 14 23 | 25 30

D.0000032mg/pl| TA 98 | 13 4] 25 30

D.0Y mg/pl | TA 1538 6 15| 18

D,002 mg/p) | TA 1533 10 151 18

h.0004_mg/pl | TA 1538] 12 15 | 18

D.00008 mg/p) | TA 1538} 10 15 | 18

Srsmen) 1TA 1538 44 151 el b _
).0000032mg/p1| TA 1538| 8 151 18 I

{a)= tester strain: (b)=no. of experimental revertant colony fortana units: (c)=no.
of assayed spontaneous revertants: (d)=no. revertants in excess of -he assajed
spontaneous revertant rate: (e)=spontaneous reversion rate calculat>d frum historical
data () £-C/Cqyt act = activation with S-9
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