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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-chiorophenyl methyl phenyl phosphinate 53

4-chiorophenyl diphenyl phosphinate 91

was assessed by the Ames Salmonell a/Mammalian Microsome Assay.

Tester strains TA 98, TA 100, TA 1535, TA 1537 ang TA 1538 were
exposed to doses ranging from 0.01 mg/plate to 3.2x10 mg/pltte for
4 chlorophonyl 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 phosphJnate 73A
4-nitrophenyl dimethyl phosphinate 83
4-chlorophenyl methyl phenyl. phosph.tnate 53
4-chlorophenyl diphenyl phosphinate 91

TESTING FACILITY: Letterman Army Institute of Pesearcb
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: SSG 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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Rationnle for using the Amos Assay

Tht Amos Salmonella/nmumalian Hicrosomo Hutagenicity Test is one
of A stnrdnrd bank of tests used by our laboratory for the assessment
of the mutnBonic potential of a tnst substnnce. It is a short-term
screening assay for the prediction of potential mutagenic agents In
mammals, It is inexpensive when compared to in viva tests, yet 1a
highly predictive and reliable in its ability t-o 'eet murnagnic
activity and therefore carcinogenic probability (1). It rnl1es on
basic gonotic principles nnd allows for the incorporntion of a
mammalian microsome enzyme system to incroua srnmitivity through
enzymatically nltnring the test substance into an active metubnltc'
It has proven Highly effactive in assessing human risk (I).

Description of Test (Rationale for the nct'ct'ion of strains)

Thi test was developed by Bruce Ames, Ph.D. from tSP University
of California-Berkeley. The test involves the use of severil differ-
ent genetically altered strains of SalmonellAt himurium, ouch with n
specific mutation in the histidine oporon () T toot subornnev,
demonstrates mutagnnic potential if it ts able to revert the mutation
in the bacterial histidine operon back to the wild type tind thuft
reestpblish prototrophic growth within the test strilin. Thin
reversion also can occur spontaneously dur to a random mutntlonnl
event. If, after adding a test substance, the numbe'r of raowrtnntm
is significnntly greater than the spontaneous revers'on rate, then
the test substance physically altered the locus Involved in rho
operon's mutation and is able to induce point mutations and gnnotfc
dAmage (2).

In order to increase the sensitivity of tho rest system, two
other mutations in the Salmonella are used (2). To Inosure a hlh'r
probability of uptake of test substance, the genome (or the
lipopolysacchride lnjer (LP) is mutated and allows larSr molecules
to enter the bacteria. Erch strain has another 5nduced wutntion
which causes loss of excision repair mechanisms. Since many
chemicals are not by themselves mutasenic but have to be nctivated by
an enzymatic process, a mamalimn microsome system 1v fncorpornted.
These microsomAl enzymes are obtained from livers of rate induced
with Aroclor 1254; the enzymes Allow for the expression of thp
motabolites in the m ammlian systcm'. This lctivLted -"I 1'vwr
mcrosomol enzyme homocnnte is termed 5-9.
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Descriptton of Strains (History of the strains used, methods to
monitor the intcgrity 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
typhimurium that are unable to grow in absence of histidine because
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 histidinp.
The dependence on this amino acid is 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 in this plasmid
demonstrate a zone of growth inhibition around an ampicillin
impregnated disc. The alteratLon of the LP layer allows uptake by
the Salmonella of larger molecules. If a crystal violet impregnated
disc is placed onto a plato containing any one of the bacterial
strains, a zone of growth inhibition will occur because the LP layer
is altered. The absence of excision repair mechanisms cnn be
determined by using ultraviolet (UV) light. The-e mechanisms
function primarily by repairing photodimers between pyrimIdIne bases;
exposure of bacteria to IN light will activate the formation of these
dimers and cause cell lethality, since excision of these photodimers
can not be made. The genetic mutation resulting in UV bcnsitivity
also induces a dependence by the Salmonella to biotin. Therefore,
this vitamin 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 presence of contamination. Sterility of the test compound is
also confirmed In each first dilution. Verification of the tester
strains occurs spontaneously with the running of each assay. The
value of the spontaneous reversion rate is obtained using the same
inoculum of bacteria th,t 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 establish the volidity of the.r
special featureL. and also to determine the spoiitineous reversion rate
(2). Records are maintained of all the data, to determine if
deviations from the set trends have occurred.

lie compared the spontaneous reversion values with our own
historical values and those cited by Ames et a! k2). Our
conclusions ar based on the spontaneous reversion rate campared to
the experimentally induced rate of mutation. U1hen 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 pla es, 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 with 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 is defined as the lowest serial dilution at
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
the actual experiment, O.lml 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 initial inoculation into nutrient broth. The
dose of the test substance spanned more than a 1000- fold, decreasing
from the minimum toxic level by a dilution factor of 5. All the
substances were tested with and without S-9 microsome fraction. The
S-9 mixture which was previously titered at an optimal 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 water used in this medium and al reagents came
from a polymetric system. Plates were ineubated, upside down in the
dark at 37 C for 48 hours. Plates were prepared in triplicate and
the average revertant counts were recorded. The corrcsponding number
of revertants obtained was compard to th- number of spontaneous
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revertants; thc conclu3ions were recorded staListical]y. A
correlated dose response Is considered necessary to declare a
substance as a nutagen. Commoner (5), In his report, "Re.iah]!lty of
Bacterial Mutagcnests Techniques to Distinguish Carcinogenic and
Non-Carcinogenic Chemical," and McCann et a! (1) in their paper,
"Detection of Carcinogens as Mutagen: Assay of over 300 Chemicals,"
have concurred on the test's ability to detect mutagenic poren'lal.

Statistical Analysis

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

MUTAR - (E - C)/C
AV

11ere, C is the number of spontaneous revertant colonies on control
plates obtained on the same day and with the same treatment and
strains. E is the number of revertants in response to the compound;
CA  Is the nur.her of spontaneous revertants on control plates

caYculated from historical records. The explanation of the results
Aof this equation car. be determined by the method of Commoner (5).

This variation determines the probability at correctly classifying
stbstances as carcinogens on the basis of their mutagenic activity.
he 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 permanent records.

,4HSULTS AID DISCUSSION

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

Substance Code No.

4-nitrophenyl methyl phenyl phosphinate 37
4-nitrophenyl diphenyl phosphlnete
4-nitrophenyl dimethy! phosphinate 83
4-chloropheny! 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 invalid due to medium preparation errors,
inadequate Inoculum or control failures are not reported but are
rctatned in the LAIR archlves. On 4 Nov 80, the Ames Test was
performed on 73A and 31. Due to an error in medium preparation, no
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growth was present after the 48-hour incubation. This assay was
repeated on 12 Nov 80. On 18 Nov 80, substances 53, 83 and 91 were
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, all five chemicals were
retested on 2 Dec 80, using an inoculum of TA 1537 prpared from par-
ent culture stock. A plating error resulted In a lack of growth on
the positive control Rlates. The test was done again on 1) Dec 90. The

nonactivated TA 98 and nonactivated TA 538 from the 7.8 Nov 80 assay.

The experiment was repeated on 16 Dec 80 with only TA 98 and TA
1538.

Strain verification and sterility controls were normal for all
assays reported (Tables 1A - 1E). The assay of 12 Nov 80 showed a
spontaneous 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 we-e below that
suggested range along with activated TA 1535 and TA 1538.
Nonactivated TA 98 and TA 1538 (Table IB) were significantly below
our historical data values. The spontaneous reversion rat,. was low
for TA 98 nonactivated on 16 Dec 80 (Table 1E). Spontaneous reversion
values below that Euggested by Ames et a] (2) are Indicative of high
quality water, mate-als, techniques, etc. Counts higher than those
suggested by Ames et al (2) are indicators of serious performance

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-benzanthiracene
(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 DHBA. Thc same
was true on 16 Dec 80 for TA 98 and TA 1537 (Tahel 2D). DMBA
functions as a frameshift mutagen and is used to determinte 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(s)pyrene (BP), both of which are also frameshIft
mutagens. In all instances when n-methyl-n n4tro-N-nfrosoquanidine
(MNNG) was the positive conrol, test strains responded as anticipated.

The Minimum Toxicity Level Determination Assay was 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
normal growth became evident (Table 4A - 4E).
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The data for the mitt ,oc gic potential are, roported in Tablcs SA-
5,1. Dato, for test compound 37 ure collected on 12 Nov 80 and It Dec
80. On 12 Nov 80 (Table 5A), two isolated 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 37 on 11 Dec 80 (Table 5G). No mutagenic activity was
demonstrated. It is concluded that the response of activated TA 1537
on 12 Nov 80 for the 0.04 mg/plate dose was unexplainable and probably
due to experimental error since the results could not be reproduced.
The activity found in TA 1535 was disregarded due to the lack of
correlation with dose response.

The data for test substance 73A were obtained on 12 Nov 80
(Table 5B) and 11 Dec 80 (Table 5G). In all occurences, no evidence
of mutagenic activity was found.

Compound 83 was tested on 18 Nov 80 (Table 5C), 11 Dec 80 (Table
5G) and 16 Dec b0 (Table 5H). On 18 Nov 80, all TA 98 dose levels
showed doubling or greater of the spontaneous r version rate. This
was also true for nonactivated TA 1538 at the 0.04 mg/plate dose
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 indicative of mutagenicity. Test substance 83 was
assayed using only strains TA 98 and TA 1538 on 16 Dec 80. No
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), It Dec 80
(Table 50), and 16 Dec 80 (Table 51). On 18 Nov 80, a greater than
twice the spontaneous reversion rate was observed for all dose levels
containing nonactivated TA 98 and nonactivated TA 1538. rho same
occurred for nonattvated TA 1535 at the 0.008 and 0.00032 mg/plate
doses. Nonactiated 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
1537 and TA 1538 was due to low spontaneous reversion rates. The
activity found in TA 1535 was disregarded due to the low spontaneous
revprslon rate i-nd the lack of correlation to dose response.

Test substance q vas assayed on 18 Nov 80 (Table 5E), 11 Dec 80
(Table 5G) and 16 Dec 80 (Table 5J). In the assay of 13 Nov 30, a
doubling or greater spontaneous reversion rate was seen for
nonactivated TA 1538 and nonactivated TA 98 for all dose levels. The
spontaneous reversion values were low for both of these nonactivated
strains. When the assay was repeated on 11 Dec 80, no mutagenic

6



activity was seen. It was concluded that the initial observntion 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 ret: a more than doubling of the spontaneous
reversion rate and an obvious dose response. Since only a few
scattered incidences of twice the spontaneous reversion rate were r
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.

pI
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Table I-A

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Mlcrosome Assay

Histidine (a) Ampicillin (b) uvr-B (c) rfa Cryt t Sterility I

I Crfl ,~Strain No. Requirements Resistance Deletion Violet" \' Control e

TA 98 + + + 16.27 mm NG

TA 100 + + + 16.65 mm NG

TA 1535 + NA + 20.35 mm NG

TA 1537 + 26.05 mm + 1R.34 mm NG

TA 1538 + NA + 20.30 mm NG

WT growth NA N A NA

QUALITY CONTROL (e)

His-Bio mix Initial: ;T End: NT Test Compound 1: + (73A)

Top Agar Initial: + End: + Test Compound 2:+ (37)

S - 9 Initial: + End: + Test Compound 3: NA

Diluent: + Nutrient Broth: + Test Cpmpound 4: NA

MGA Plate w/ bacteria: _ MGA Plate: + Test Compound 5: NA

(a) + a no growth (requires histidine for growth); (b) + - no zone of inhibidt1To',-7
- a zone of inhibition of approximately 16mm; (c) + - no growth on irradiated
side of plate; (d) + zone of inhibition approximately 14mm diameter; (e) += no

owth (growth indicates contamination); NT=not tested; NG=no gr(,wth; .IT=wild type.
not applicable.

Spontaneous Revertants (1)

Strain Avg Range No S-9 A'vg 5-9 Avg
(1)

TA 9 40 30-50 25 24 18 22 32 24 23 26

TA 100 160 120-200 102 121 122 1115 112 102 -1L 1

TA 1535 20 10-35 14 1j6 8 1 3 ._ ._._ 
5  5 _5

TA 1537 7 3-15 14 11 B 11 15 1

TA 1538 25 135 6 4 11 10 13 --.- 1 1-- 1

Ames, B.N., J. McCann and E. Yama'a.!. uLdt. kes. 31:347

Test Inoculated By: Summers, Sauers, Pulliam, Kincanyfte. 12 Nov 8,

Test Read By: Pulliam Date: 14 'lov 80

11



Table-1 .B

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Microsonie Assay

itTi (b) vr-B (C) " rfa"Crystal Sterility
Strain No. Requirements _Resistance le1etion Violet (d) Control (e

TA 98 + + +

TAlOO 100__ + 17.22mm , G

TA 1535 ___ NA + 16.40mm 

TA 1537 + .... 22.43 + l7,44mm NG

TA 1538 11_ 'IA + 20.Pmm fIG

WT Growth NA NA NA PIT

QUALITY CONTROL (e)

His-Bio mix Initial: + End: + Test Compound 1:, 3- 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: Grovwth MGA Plate: + Teqt Compound 5: M

(a) + a no growth (requires histid ne for growth) +-, no zoneof nhibition,1 zone of inhibition of approximately 16imm; (c) + no growth on irradiated
side of plate; (d) + = zone of inhibition approximately 14mm diameter; (e) + - no
groath (growth indicates contamination); NT=not tested; NG=no growth; qT=v1ld type
NA'not appl ic~ble. Spontdneouv Revertants (1)

--Strain Avg Range NO Avg S-9 Av

TA 98 40 30-50 _4 0 3 2 24 41 -38 ___H

TA 100 160 120-200 78 63 88 76 133 40 118 130

TA IM 2n 10-35 8 6 2 5 12 2 3 6

ITA IS37 7 3-15b -3 0 7. 4 2Lf3..1

[A 1538 25 15-35 i 1 41 1 12 ;_6 3

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

Test Inoculated Ry" Sa rum,___nnes._Pulli3m Date: I8 lov 80 - _

Test Read By- Pullida_ Date: 20 .ov 90

• Sparse lawn

12



Table-l-C

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Microsome Assay

Histidine (a) Ampicillin (b) uvr-B (c)l rfa C ystal Sterility

Strain No. Requirements Resistance Deletion Violet (d) I Contrl (e)l
TA 98 NA NA NA NA - NA

TA 100 NA NA ... NA A

TA 1535 + 'IA NA NA NA

TA 1537 + I8mm + 20mm MG_ _

TA 1518 NA NA NA NA NA

WT Growth NA NA NA NA

QUALITY CONTROL (e)

His-Bio mix Initial:' + End: + Test Compound 1:

Top Agar Initial: + End: + Test Compound 2: f1A

S - 9 Initial: + End: + Test Compound 3:

Diluent: NT Nutrient Broth: + Test Cpmpound 4: NA

MGA Plate w/ tacteria: + MGA Plate: + Test Compound 5: NA

Ta) + = no W rowth (requires histidine for growth); (b) + - no zone of inhibition,
- = zone uf inhibition of approximately 16mii; (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)

Strain Avg Range No S-9 Avg S-9 Avg

TA 98 40 30-50 NA

TA 100 160 120-200 4ANA -
TA 1535 20 10-35 NA NA

TA 1537 7 3-15 4 4 3 4 7.2-..

TA 1538 25 15-3.1 - NA .J.__

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

Test Inoculated fly: Sauers, Summers, Pulliam Date: 2 DUa._.

Test Read By:. Fullia _ Date: 4 Dec 19

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

13



Table-l-D

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Microsome Assay

Histidine (a) AmpiciI1in (b) uvr-B (c) rfa Crystal Sterilhty ,

Strain No. Requirements Resistance Deletion Violet (d) Control {

TA 98 NA NA IA - NA NA i

TA 100 NA NA NA NA A

TA 1535 NA IA NA NA NA

TA 1537 + 1GMM + 17 1G

TA 1538 NA NA NA NA NA

WT HJA NA _ A NA

QUALITY CONTROL (e)

His-BiD mix Initial: + End: + Test Compound 1: 11G

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

S - 9 Initial: + End: + Test Compound 3: Nr.

Diluent: + Nutrient Broth: + Test Cpmpound 4: N

MGA Plate w/ bacteria: (WT) growth IGA Plate: + Test Compound 5: NG

(a) + - no growth (requires histidine for growth); (b) + = no zone of inhibition,
- = zone of irhibition of approximately l6mm; (c) + - no growth on irradiated
side of plate; (d) + - zone of inhibition approximately 14mm diameter; (e) + = no
roith (growth indicates contamination); NT=not tested, NG=no growth; .,NT=wild type
A= not applicable.

Spontaneous Revertants(l)

Strain Avg Range No S-9 Avg S-9 Avg

TA 98 40 30-50 NA NA

TA 100 160 120-200 NA NA

TA 1535 20 10-35 ... NA

TA 1537 7 3-15 9 R 2. 8 . .L.

TA 1538 25 15-35 NA . _ _

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

Test Inoculated By: Pullia aurL Date: 9 nPC 90

Test Read By:, Pulliam Date: 11 Dec 80

14



Table-1-E

QUALITY CONTROL OF TESTER STRAINS WORKSHEET
Salmonella/Microsome Assay

Histidine (a) Ampicillin (b) uvr-B (c) rfa Crystal -Sterilizy
Strain No. Requirements Resistance Deletion Viole . (d) Control (e'

TA 98 + + + 17,43nm Nr

TA 100 + NA + 11A M . -A

TA 1535 NA NA NA NA_ ,NA

TA 1537 NA • NA NA

TA 1538 + 23.45 + 17.21m.
WT NA NA Grwh J .. I.

QUALITY CONTROL (e)

His-Bia mix Initial:' + End: + Test Conound 1: +

Top Agar Initial: + End: + Test Comoound 2: + (91)

S - 9 Initial: + End: + Test Coxroound 3: + (133

Diluent: + Nutrient Broth: + Test Cpirpound 4:. NA

MGA Plate w/ bacteria: + MGA Plate: + Test Conoound 5: IA

(a) + - no growth (requires histidine for growth); (b) + - no zone of ir,ibt'Ton
- = zone of inhibition of approximately l6mm; (c) + = no growth on irradiated
side of plate; (d) + - zone of inhibition approximately 14mm diameter; (e) + -- no
growth (growth indicates contamination); NT-not te.sted; rNG=no groqth; ITzvild tyceNA~not appil cable.

Spontaneous Revertants (I)

Strain Avg Range No S-9 Avg S-9 v

TA 98 40 30-50 23 24 21A. 25 1...
TA 100 160 120-200 IN 1.A.. .

TA 1535 20 10-35 14A L NA

TA 1537 7 3-15 _NA____

TA 1538 25 15-3E 11 14 19 15 1.20 1 7 1 6

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

Test Inoculated By: Pulliam, Summers, Sauers Date: 16 3ec 80

Test Read By: Sauers, Summers Date:. 1? Dec q0



7- 7

TABLE 2 A

POSITIVE CONTROL REVERTANT RATE

Date Strain Spontaneous ReN A? NN BP VD1B A Pe- Ii
S9 No S-9 S-9 No S-9 S-9 S-9 pn

14 ov A 98 2 26 22 1453 NA 137 48 -

100 112 115 728 5109 370 227 +

6TA 1535 5 13 NA 16104 NA NA *

TA 1537 10 11 NA NA 38 18-, C

A 1538 14 10 1619 NA 77 13 -

l 1 6

SI , I

SI )

I C

I -•

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

TA 98, TA 1537, and TA 1538 showed an unexpected low response to OIBA.

t6j



TABlLE 2-B

POSITIVE CONTROL REVERTMT RATE

Spontaneous Re AF MNNG BP D RBA R
?-9 N S-9 S-9 No S-9 8-9 S-9 sqs

18 Nov LA 01 3 NA 3 43

A100 I10 76 47F I-5 181 117

A1535 6 5 NA 1392 NA NA +

'A 1537 5 3 NA NA 28 , 9 -

'A 1538 11 2, 930 N ?6

171

I -

• I , , , ! _

(a -=exece reut - a nxetdrsl -se -ic.n note

-I
- - -7 - -

ZZL _



TABLE 2-C

POSITIVE CONTROL REVERTANT RATE

Date strain S Rnit
S-9 No S-9 S-9 No S-9 S-9 S9 (a)

4 Dec A T5371 6 4 NG NA NG , NG -

9 Dec A1537 8 7 14 HA 26 13 -

- ,i e , un e , . . i

L1 niin I

Plating ,arror caused lack of growth in assay of 4 Dec. TA 1537 showed
an unexpected lowi response to DIIBA in assay of 9 Dec.

.. ... . .. 18



TABLE 2.D

POSITIVE CONTROL REVERTANT RATE

Dt S Spontaneous Re% AF MNNG BP D.BA Re_
-tet S-9 No S-9 S-9 No S-9 s-9 S-9 1(a)

Be A 98 3n 2 10L NA 59 2L -5

A 1 938 1.R is QR4 NA n PA

L +

.. . . .j

I I

(a) expected result, - unexpected result (ee dscip'Ine noc)

TA 98 and TA 1538 showed an unexpected low resoonse to DMBA. TA 99
showed an unexpected low response to BP.

19



Table-3

STRAIN VERIFICATION FOR TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

Histidine (a) Anipicilllan (b) uvr=B (c) rfa Crystal Sterility
Strain No. Requirements Resistance Deletion Violet (d). Control (e'

TA 100 + + + 15mm NG

TA 1537 NT NT NT
24 rm NO

WT Growth NT Growth NT NT

Diluent NT NT NT NT
Copound (s)NG

Test
Compound (s)

#1 NT NT NT NT

#2 NT NT NT NT

#3 NT NT NT NT

#4 NT NT NT NT

_ _ NT NT NT NT

(a) + no growth (requires histidine for growth); (b) + no zone of inhibition,
zone of inhibition of approximately l6mm; (c) + - no growth on irratiated

side of plate; (d) + = zone of inhibition approximately l4un diameter; (e) +
no growth (Srowth indicates contamination); NT=not tested; WT- wild type.

Spontaneous Revertants

Strain Average Range Average

TA 100 160 120-200

Test Inoculated By: Sauers _Summers, Kellner Date:_28_ct__O

Test Read By:_Pulliam Date:3.Qc . ...

20



Table 4-A

TOXICITY LEVEL DETERMINATION
Salmonella/Mlcrosome Assay

Substance assayed: (1) Code 9 31 (2)

(3) (4) (5)

Date: 2A ort AO Performed by: Sauers, Kineannon. Pulliam, Summers

Substance dissolved in: (1) n s (2) _ (3) _

(4) _______15) ______

Visual estimation of hckgrould lawn on
Nutrient Agar Plates: NG a no growth

ST v slight growth
NL , normal growth

TA 100
Revertant Plate Count

Test Compound Background
Concentration Plate #1 Plate #2 Plate #3 Average Lawn

_. nllatg NL

n.ni m__par____I,

0_000_1 m_ __plate_ _ _
0.OOO:O1 mpiplate ' I

n-nnn-nan- ma!plapp .. L, ,

21
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Table 4-B

TOXICITY LEVEL DETER!IINATION
Salaionel la/Microsome Assay

Substance assayed: (1) Code #73 (2)

(3) (4) (5)

Date:' 29 o RO Performed by: Sauers. Kincannon. Eulliam. Summers

Substance dissolved in: (1) Utso (2) _ (3) _

'U (4) _ ___ (5) _____

Visual estimation of background lawn on
Nutrient Agar Plates:, NG z no growth

ST- slight growth
NL n normal growth

TA 100
Revertant Plate Count

Test Compound Background
Concentration Plate 41 Plate #2 Plate #3 Average Lawn

ST
... pc;_____. -_ _- ____ -______ S

ALOJ.oM E late __ _ NI

Q. .O1lsir __._ -___ .t.

___._____ ________ N

_______ -N .PL r_.__ -NL

___-. - - -- m"- I

22



Table 4-C

TOXICITY LEVEL bETERHIINATION
Salmonella/Microsome Assay

Substance assayed: (1) Code #83 (2)

(3) (4) (5)

Date: 7A Ott Rn Performed by: Sauers, Kinrannon. Pullian, Summers

Substance dissolved in: (1) Dmso (2) _ (3)

(4) ______(5) _______

Visual estimation of background lawn on
Nutrient Agar Plates: NG a no growth

ST a slight growth
NL - normal growth

TA 100
Revertant Plate Count

Test Compound Background
Concentration Plate #l Plate #2 Plate #3 Average Lawn

Ont on l e_"____.--___

flf1 mplte __ I

o.no01 mplate 

.nnf0.01 moIplate " _ _

o.nnnonnl mg/plare

{ flOfl;fi m/lplnt ,-

23



Table 4-D
TOXICITY LEVEL DETERMINATIONSalmonel la/Microsome Assay

Substance assayed: (1) Code #53 (2)

(3) (4) (5)

Date:. 2A ot An Performed by: Sauers Kincannon, Pulliam. Surmers

Substance dissolved in: (1) bjso _ (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 41 Plate #2 Plate #3 Average Lawn

().5.

" 1m )/p late - -. NL

')4lQlrnm l4at e . -N L

-.. ,. __,_f____. .---- ___24

flY ..... _ __ _ _



Table 4-E

TOXICITY LEVEL DETERIINATION
Salmonella/Microsome Assay

Substance assayed: (1) Code jV1 (2)

(3) (4) (5)

Date: 28 ort RO Performed by: Sauer.,1 Kinednnon. Pulliam sulnm r

Substance dissolved in. (1) DHSO (2) _ (3)

(4) _____ (5)________
i (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 Averaqe Lawn

A_ _ _____j 21-A__ NG

Q.1 malpate

QO.OOO.O mlpate " l

i~flO.NNNN mgpla -_- NI

25



Table-5-A

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

Substance Assayed: (1) Code #37 (2)

(3) (4) . (5)

Date: Je Nov 80-__ Performed By: Sauers. Pulliam. Kincannon. Suiners

Substance d ssolved in: (1) DMSO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 IOOA 1535 1535A 1537 1537A 1538 1538A

37 1.0 mg/pl 12 13 60 1 66 6 5 6 7 5 7
-- LE.-

37 10.2 mg/pl 12 19 83 92 10 4 5 7 10 21

37 0.04 mg/pl 14 28 89 97 6 7 9 110 10 25

37 0.008 mg/pI 21 23 75 80 11 6 8 8 9 17

37 0.0016 mg/pl 18 22 84 77 10 12 7 12 12 14

37 10.00032 mg/pI 18 19 112 89 12 6 6 7 5 13

_ Spon. Rev. 22 26 115 112 13 5 11 10 10 14

J_ _

+14 _ _

.... I1-..-i.. .. ~I-1 _____ {__



Table-5-B

SALMONELL ' /fCROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

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

(3) (4) (5)

Date: 12 Nov 80 Performed BY: Kincannon, Summers. Sauers. PuJjam

Substance dissolved in: (1) D14SO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 IOOA 1535 1535A 1537 1537A 1538 1538A

73A 1.0 mg/pl 9 14 47 54 9 . 4 2 A -I;

73A 0.2 mg/pl 14 21 63 68 a 7 5 r. In . 4

73A 0.04 mg/p] 16 21 80 90 10 7 R r% .

73A Q.008 g/p1 14 16 65 90 7 . 8 10 A J9

73A 0.0016 mg/pl 12 24 74 95 7 8 7 9 I) 14

73A O.O032 mg/pl 13 15 76 80 5 9 5 Z 14

Spon. Rev. 22 26 115 112 13 5 11 10 10 14....

27
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Table-5-C
SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) Code #83 (2)

(3) (4) (5)

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

Substance dissolved in: (1) DMSO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 I00A 1535 1535A 1537 1537A 1538 1538A

83 1.0 mg/pl 11 10 47 40 4 6 1 1 4 7

83 0.2 mg/pl 19 22 81 71 9 7 3 4 3 12

83 0.04 mg/pI 17 19 84 96 5 7 5 3 6 12

83 0.008 mg/pI 19 22 85 84 6 6 3 3 7 15

03,0016 mg/pl 20 17 66 60 6 4 1 4 13 7
83 0.00032 /pl 12 15 51 83 6 7 3 2 6 11

Spon. rev. 2 36 76 130 5 6 3 5 2 11

i



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

Substance Assayed: (1) Code #53 (2)

(3) (4) (5)

Date: 18 Nov 80 Perfornd By: Pulliam. Sauers

Substance dissolved in: (1) DtSO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 1N OOA 1535 1535A 1537 1537A 1538 1538A

53 1.0 mq/pl 17 25 16 74 6 4 3 2 14 13

53 10.2 mq._pl__!5 20 89 H6 a 7 4 -1 Q

53 0.04 mg/pl 17 18 75 85 9 9 2 5 5 11

53 0.O08mg/pi 17 23 84 93 12 7 6 5 . 1

53 0.0016 mg/pl 16 25 87 82 6 9 2 _6 6 16

53 0.00032 mgpl 13 25 70 90 13 8 3 6 9 _ 1

Spon. Rev. 2 36 76 130 5 6 3 5 2 11

--- -- • -

29
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Table-5-E

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

Substance Assayed: (1) Code #91 (2)

(3) (4) (5)

Date: 18 Nov 80 Performed By: Kincannon, Summers. Sauers, Pulliam

Substance dissolved in: (1) DMSO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 lODA 1535 1535A 1537 1537A 1538 1538A

91 10.01 mn/pl 19 21 73 77 9 4 3 L ..

91 10002 mAIpl 20 21 66 69 6 7 4 3 . . 3

91 0.0004 mg/pI 16 23 72 75 9 7 6 4 6 9

91 0.00008 mg/pl 15 24 36 76 6 10 3 6 6 11

91 0.0000032mg/pl 22 19 84 77 10 9 4 7 9 15

Spon, Rev. 2 36 76 130 5 6 3 5 2 11

3 0

II

L-- ,,, , .... ... ,

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 491

Date: 4 Dec 80 Performed By: Kincannon, Summers, Sauers, PulIiam

Substance dissolved in: (1) DMSO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 IOOA 1535 1535A 1537 1537A 1538 1538A

37 -1.0 mg /pl Toxic iToxic

37 0.2 mg/pl 1 _ 1

37 0.04 mg/pl 3 3

37 0.008 mg/pl 2 3

37 0.0016 mg/pl 3 3

37 0.00032 mg/pl 4 21 2

73A 1.0 mg/pl Toxic Toxic

73A 0.2 mg/pl 2 2

73A 0.04 mg/pl 4 4

73A 0.008 mg/pl 3 2

73A 0 0016 mg/pl 2 3

73A 0.00032 mg/pl _ 4 i 3

83 1.0 mg/pl 3 1

83 0.2 m/pl 3 3 I

83 .oo8,,/pl.. 4 5-_.

SI83 10.0016 mg/p! 5 2 .

J 3 0. 00032 2

31
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SALMONELLA/ MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TESI COMPOUND)

Table-5-F
Continuation Page

# Revertant/Plate

Sub Conc 98 98A 100 IOOA 1535 1535A 1537 1537A 1538 15..

n~.o/L -.. - -"
3 .008ngT1Q -... - - '

53 0.0016mg pl 2 3 I,

! o p . . .3 .2 i.. F.
53 000032 mq/pli -

91 ).002 m/pl 3 2 f _

91 ).nO4rn -mg 4 1 3 1f _
-91. o.00008 ml/pl _2 2 I

91 2 2
9 1 .0 0 0 0 1 6 m / p l _ _ _ _ _ 2 f7

91 .O000032ng/p 2 --*2-,

Spon. Re4 6

32
- 1

j I

-_____-,_____ I I I ____________"__

32
*1i



Table-5-G
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: 11 Dec 80 Performed By: Sauers, Summers, Kincannon, Pulliam

Substance dissolved in: (1) Dt1SO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 100A 1535 1535A 1537 1537A 1538 1538A

37- ima/i_ 3i 6i_~
37 0.2 mg/p . 4
37 O.04 Lq/pl

37 0.008 mg/pl 4 , 7

37 ".0016 mg/ol 7 7

37 0.00032 mg/pi 4 -

73A 1.0 mg/,pl -.-.- 7 6

73A 0 .2 m/l - -

73A 0.04 m /pl 4 6

73A 0.008 A/pl ... 4 9

73A 0.016 r-g/p] 6 7
73A 0.00032 mglpl _ 4 7

__ji m -I --.,6 4 _

_L3_ 2_m /-/pI1i 4 i i
N I I

83 O.04 mgIpl .. 4 7

83 0.008 mq/pl 7 8

8 3...016../.1 5

83 0.00032 mQ/Dl 7...I

33
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SAI 4ONFLLA,: MICROSOME ASSAY WORKSHEET

(POSITIVE CONTROLS/TEST COMPOUND)
Table-5-G
Continuation Page

. Revertant/Plate

Sub Lonc 98 98A 100 lOOA 1535 1535A 1537 1537A 1538 1538A

__53 .. .ni/pL .... _- -__._6_
53 ).2 mg/p1 5 71

53 .o4_ L p1 .. _4 . 7

53 .008 mq/ol " 4

53 .0016 mg'p - .- L ______
53 .032 -q__/.p__.. . -

9L o__ _I . .. ... 5 791_ .0 m9Lpl 9 I

_91- .02rqp ~___ 6ooo 9gE _____9 . .1 _ ).000__ 4 mg.p!i .. . ..... . ... . 5

_91__ .OOOO8Mjpl ~ - __ 7 8

91 ).000016mq/pl . . . 7 6 _

91 . 00 ..32i.____ 5--

. Spon. Rev. --- .

34

* . -. --- - -- --



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 IOOA 1535 1535A 1537 1537A 1538 1538A

83 1,04 mg/pl 9 16 L.
83 0.2 mq/pl 11 17 11.-L..

83 0,04 Tq/p1 16 ,.19 14

83 0.008 mg/pl 14 21 ...___

83 0.0016 mg/pl 17 20 . ... 6

83 0.00032 O I/pl 17 16 6

Spon Rev. 25 30 15

35
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Table-5- I
SALMONEI.LA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) Code #53 (2)

(3) (4) (5)

Date: 16 Dec 80 Performed By:.pulliam. Kellner. Siprq Summrs

Substance dissolved in: (1) D14SO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 9__8 98A 100 lO A 1535 1535A 1537 1537A 1538 1538A

53 1 .0 ing/pi 14 1 _18 ___ 9

53 j_.2 oil/. L_ 16 17 i ..

5 0,04 nqp1 !1 17 '

53 0.008 mg/pl 15 1O ... .

--53 -10.0_16./p1j_ 17-- 20 9_

53 0,00032 mg/pl 11 a 7___

Spon. Rev. 25 _.30 __
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Table-5-J
SALMONELLA/MICROSOME ASSAY WORKSHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) Code #91 (2)

(3) (4) (5)

Date:' 16 Dec 80 Performed By: Pulliam, Sauers. Summers. Kellner

Substance dissolved in: (1) DMSO (2)

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 lOOA 1535 1535A 1537 1537A 1538 1538A

91 10.01 mq/pl 8 19 i o

91 0.002 mg/pl 14 22 L 10

91 0.0004 mg/pl 11 188 4  ] .

91 0.00008 mgl1 13 19 _ _o

91 O.000016mg/pl 14 23 14

91 0.O000032mg/pl 13 14

Spon. Rev. 25 30 _ 15

_ i7
_______ _ __ I____
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Table-6-A

MUTAGENIC ACTIVITY RArlO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #37 Dissolved In: DMSO

Date: 12 Nov 80 Performed By: Pulliam, Sauers

Test Compound A E E UTARI MUTA-

and (a) (b) ac (c ac (d) act (e act M act
Concentration

1.0 nqg/pi TA 98 12 13 22 26

0.2 migpi TA 98 12 19 22 26

00mg/p TA 98 14 28 22 26

LOS IIiv p3TA 98 21 23 22 26 ___

.0016mg/pl TA 98 18 22 22 26 _ _

. 02 iq TA 98 18 19 22 26 I

---- _-- TAIO0 60 66 115 112

).2 mglpl TA 100 83 92 115 112

04 mp TA 100 89 97 115 112

rA 100 75 88 115 112

.0Lp, O 864 77 115 112

.0032Mgpl TA 100 112 89 115 112I -- - --*---

2 IIL I I f1

(a)= tester strain: (b)=no. of experimental revertant colony forming unit'- (c)=no.
of assayed sponzaneous revertants: (d)=no. revertants in excess of the assaied
spontaneous revertant rate: (e)=spontaneous reversion rate calculated fro, istorical
data: (f) E-C/CAV: act - activation with S-9
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Table-6-A

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #37 Dissolved In:, DMSO

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

Test Compound TA E - E C1 C E-C E-C CA CM IlUTAR MUTA.
and (a) (b) act (cl act (d) act (e act (fat act

Concentration I I
1.0 mg/pl TA 1535 6 5 13 5_i

0.2 mg/pl TA 1535 10 4 13 5 I
0.0004 mg/pl TA 1535 -6 7 13 5 2 13.3 1 0.15
).000 mg/pl TA 1535 11 6 13 5 1 13.3 0.8

).0016 mg/pl TA 1535 10 12 13 5 7 13.3 I0.53
D.00032 m/pl TA 1535 12 6 13 5 1 13.3 __ 1.

.0 mg/pl A 1537 6 7 11 10.

o.04 a/pl TA 1537 9 110 11 110 7.5 .13.3

L.00 mg/pl A 1537 8 8 11 10

).0016 mg/pl A 1537 7 12 11 10 2 7.5 0.27

).0OO032 mg/p1TA 1537 16 7 11 10 -

(a)=tester strain: (b)z no. of experimental revertant colony forminq units:. (C)lno
of assayed spontaneous revertants:, (d)= no. revertants in excess of the assayed
spontaneous revertant rate:, (e)=spontaneous reversion rate calculated from historical
data: (f) E-C/CAV: act z activation with S-9
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Table-6-A

MUTAGEMIC ACTIVITY RATIO WORKSHEET

Salnonella/Microsome Assay

Substance Assayed: Code #37 Dissolved In: DSO

Date: 12 Nov 80 Performed By: SU mmers,2u]]jam-

-e Co1,pound TA-1 E E C - C E-C E-C CAV MUTA
and (a) (b) act (c) act (d) act act (f) actJConcentrationI

1.mq p TA 1533 5 7 10 14

.2... .. --TA 1538 10 21 10 14 7 17. 1  ] 0.41

I TOO8 9 17 10 14 17.1 0.64
9_ . J TA 1538 12 14 10 14 2 8.3 ....124

U.oo3p_,, TA 1538 5 13 10 14

I i _ _

(a)- tester strh.i: (b)-no. of experi::ental revertwit colony forming units: (c) no.
of assayed spontanenus revertants: (d)=no. revertants in excess of the assayed
spontk.eou revrtant rate: (e)=sponineous reversion rate calculated from historical
data' (f) - E-C/CAV act activation with S-9
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Table-6-B

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #73A Dissolved In:, DMSO

Date: 12 Nov 80 Performed By: Pulliam, Sauers

Test Compound T E E C C E-C E-C CAV CA, I MUTAR, 1MU7-
and (a) (b) act (C) act (d) act (e act ( aF

Concentration I

1.0 mg/p, TA 98 9 14 22 26

.2 mgpl TA 98 14 21 22 26

).04 mg/pl TA 98 16 21 22 26

3.008 mq/pl TA 98 14 16 22 26

.0MOo6 /l TA 98 12 24 22 26 _

).00032 mg/p TA 98 13 15 22 26

.m pl _ A 100 47 54 115 112 _

.2m!. TA 100 63 68 115 112

U .9_1tp A 100 80 90 115. 112

).00I8IQ/_ rA 100 65 90 115 112

%0O_16pSIpl_..A 100 9574 __95 115 112

.00032jmg~pj _T 10 76 _80. 11 112 -
--I ---4----I

____..... ~~ 1 I

--- T ---- -F -.. ...--. ..

(a)z tester strain: (b):no. of experimental revertant colony fotriqe, units: (c0-n c.
of assayed spontaneous revertants: (d)=no. revertants in excess of the assays,
spontaneous revertant rate: (e)=spontaneous reversion rate calcilated fro-,.sto, :_il
data. (f) -C/CAV: act activation with ,-9

41. I



Table-6-B

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonel la/Microsome Assay

Substance Assayed:: Code 473A Dissolved In: __D__

Date: 12 Nov 80 Performed By: Pulliam, Saer..s.

-est Compound I E E C C E-C E-C CAJ' CAV "1UTAR
and (a) (bj act (c) act (d) act (e) act (fW a::

Concentration __ _ __

L .AP__ T1535 9 5 13 5

-~ 2 TA~ '535 8 7 13 2 13, 1

3.04 Mg/p,1 TA '535 i 10 7 13 5 2 1.3 0.1;

L.QgpLpgL A 1535 7 8 _ 313 ,

0l 6 m. ]_ - I A 1535 7 8 13 5 3 13.3 0.45
.O032in jp 1 5 _.13 4 1,A 13.6

0 rI A 1537 4 2 11 10 ._______

.2 jl- L . A-1537 5 6 11 _ 10 . .-

0=.4 ip-,ng . FA_ L37 8_. II ..... ... N-.1
.oo 90 1 rA 1537 10 6 11 10

.0016-ULpl IA 1537 1.i 10i

).00032 A~~p 1537 5 7 11 10

...... 4

(a)- tester strain: (b)=no. of e, erirental revertant colony forming units: c'=no.
of i,,.yed ,nontaneous revertants: (d)-no. revertants in extess of the assaiee
spontaneous revertant rate: (e)=spontaneous reversion rate calculated fron nistcrial
data (f) E-C/CAV" act activation with 5-9
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Table-6-B

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed-' Code #73A Dissolved In: DMSO

Date, 12 Nov 80 Performed By: Sauers

Te-stCompound TA E E C C E-C E-C C CAV ?UTAR, MU-,
and (a) (b) act (c) act (d) act (e act (f) act

Concentration I

1.0 mg/pl TA 1538 8 15 10 14 1 17 0.,6

0.2 mg/pl TA 1538 10 14 10 14

0.04 mg/pl TA 1538 8 22 10 14 6 1 0.350.008 TA.35

!.8mg/p] TA 1538 6 12 10 14

.0016 mg/p, I A 1538 10 14 10 14

.O032mp1 TA 1538 8 14 1O 14

(a)= tester strain: (b)=no, of experimental revertant colony tore:iirl units: (c)znO.
of assayed spontaneous revertants: (d)zno. revertants in excess of the as )3vo.:
tspontaneous revertant rate.s (e)zspontaneous reversicni rate calculated from~ ni;,ric-a1
data: (f) L-C/CAV.: act --activation with S-)
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Table-6-C

MUTAGEPIIC ACTIVITY RATIO IWORKSHEET

Salmonella/Microsome Assay

Substance Assayed: .ode . _. Dissolved In: DMSO

Date: 18 Nov 80 Performed By: Pulliam, Sauers

Te'stCpou'nd A- E E C C E-C i E-C I CAV CAV r1UTAR: MUTA
and (a) (b) act (c) act (d) act ,(e) act (f): act

lConcentration CIL L J LL. L 92 2L. i.-
.._1 . . Z3.1 . . ...I _

MPALpi.L. TA.. 98 12_ 2 .i.Ji ~ .L I -4L

.9JLL3 _ .___ - 3.-
23.mlp _ k L 1_ _ ._ _._/__ .. .. 3i ...

'i j _ Ji_ ..L _ . ~ i A~

0...QPJ !LLT ... ?L IL 1  ..QL.__.___ 3.. __ 0.8____

T~A I8 2 36 23.1 0.78

I.-o .,TL... TA in .20 A .._ ._1L X _ -_ .

- V,D-zW.4L. TIMD.. ._ 11 0.

_ _ _ -. ...

S11 __ rA.iI__ IA1M -_A4 B .___ 96_ .. ..,_ 3D-_,A--- _.__J-0

_ WKKm/)1 ML7_ 9 M

TA.: _a _O _

(a)= tester strain: (b)=no. o'f exoeri-ental revertant colony forming units: (c)=no.
of assayed spont~neous revertants: (d)=no. revertants in excess of the assaved
spontanpw tovertaiit rite: (e)-spont,,n~us reversion rate calculated from historical
da ta: Mf E-C/CAV: aict a~tivat01r Nt0) S-9
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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 By: Pulliam, Sauers

Test Compound TA) I E E C C E-C E-C - CAV CM UTARMUTA
and (a (b) act (c) act (d) act (e act (f) act

Concentration ,_II

1.0 mg/pI TA 1535 4 6 5 6

0.2 mg/pl Ta 1535 9 7 5 6 4 1 9.4 13.3 0.43 0.0.

0.04 mg/pI TA 1535 5 7 5 6 1 13.3 0.08

0.008 mg/pl TA 1535 6 6 5 6 1 9.4 0.11

.0 0__.1 l A 1535 6 4 5 6 1 9.4 0.11

0.00032 Inp1 TA 1535 6 7 5 6 1 1 9.4 13.3 0.11 0.08

LO mg/pl TA 1537 1 1 3 5..

F.2mg/pl A 1537 3 4 3 5

.04 ag/p1 . TA 1537 5 3 3 5 2 6,1 0.33

. g T A 1537 3 3 3 5

.0016 mg/pl TA 1537 1 4 3 5

.00032 m/.p, TA 15371 3 2 52 3 5

•I ..... ._ _ __

(a) tester strain: (b)=no, of experimental revertant colony forinir units: (c)no.
of assayed spontaneous revertants: (d)=no. revertants in excess of the assavedl
spontaneous revertant rate:. (e)=spontaneous reversion rate calculaed frui,, hi tcriw.al
data. (f) L-C/CAV: act activation with !-9

4
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Table 6-C

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Mlcrosome Assay

Substance Assayed: Code #83 Dissolved In: DMSO

Date:, 18 Nov 80 PerformeC By: Sauers

Test Comoun I~ E Et (C1 C E-C i E-C CAy CAV 1 11UTARI MUTA
and (a) (b) act (c) act (d) act (e act M(f) act

Concentration ..

1.0 mg/pl TA 1538 4 7 2 11 2 8.3 0.24

0.2 mq/pl TA1538 3 12 2 11 1 1 8.3 17.1 0.12 0.06

0.0? mg/pl TA 1538 6 12 2 11 4 1 8.3 17.1 0.48 0.06

0.008 mg/pl TA 1538 7 15 2 11 5 4 8.3 17.1 0.61 0.23

0.0016 mg/pI TA 1538 13 7 2 11 11 8.3 1.32

0.00032 mg/p TA 153 6 11 2 11 4 8.3 0.482 - - --

t I --_ _. ...

(a)- tester strain. (b)=no. of experimental revertant colony forming units:, (c)=no.
of assayed spontaneous revertants: (d)zno. revertants in excess ot the assayed
spontaneous revertant rate: 'e)=spontaneous reversion rate calculated from historical
data: (f) E-C,CAV' act z activation with S-9
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Table-6-D

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #53 Dissolved In:- , __

Date: 18 Nov 0 Performed By, Pulliam, Sauers

Test Compound TA E E C C v CA AR MUTA:

Concentration IIL_

1.0 mL/p TA 98 17 25 2 36 15 23.1 0.651

0.2 mQ1 . TA98 15 20 2 36 13 23.1 0.56!

0.04 mg/pl TA 98 17 18 2 36 15 23.1 0.65 I
0.OOBP lTA 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 36 11 23.1 0.48 I

1.0 mg/Pl TA 100 66 74 76 130 _

q.2 mg/pl TA 100 89 86 76 130 13 106 0.12 -

4m_ '/ TA0 . 85 76 13 0 .-.-

.008 mq/pl TA 100 84 93 76 130 8 106 0.08

3. 0016 _pgLnL 93~87 I 76 130 jooAk 100 87..
).00032 mgll rA 100_ 70 90 76 130 I.- |

II

(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)tspontaneous reversion rate calculat-d from historical
data:, (f) = E-C/CAV:, act z activation with S-9
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Table-6-D

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #53 Dissolved In: _

Date: 18 Nov 80 Performed By: Pulliam,, Saurs.

'Test Compound A~ E E C, aC E-C i E-C I CAy - f I__ M- AR MiTWA
and (a) (b) act (c act (d) act (e) ac (f) act

Concentrationi L______

1.0 mg/pl TA 1535 6 4 5 1 ._9,_4 13.3 0.11

(Ljfl.Lp_ TA 1535 8 7 5 6 3 1 9.4 13,3 0.32 0.08

.a _gnLj_ TAj5 ,9, . 9 5 6 4 3 9.4 13.3 0.43 0.23

,-0Q..Q iLn... TA'535 6 9 5 G 7 7 9.4 13.3 0,76 0.0

0O.O ijngLpi TA 1535 6 9 5 6 1 3 9.4 13.3 0.11 0.23

0.00032 mo/ol TA 1535 13 8 5 6 8 2 9.4 13,3 0.89 0,15

l, .Pq TA 1537 2 3 5 ....

0.2 ./.p.TA 1537 4 3 3 5 1 6.1 0.16

QLAo4M..... !A_ .L 2 3 5_
Q.0OCIp p ._.. TA 1537 6 5 3 5 3 6.1 0.49

,1.tJn~T.p.a 1.61 7L. L ___ _ iL __L 7.5 0.98 0.13

j.00.jO1 nn TA 1537 3 6 3 5 1 7.5 0.13

(a)= tester stra.n: (b)=no. of experimental revertant colony forming units:, (c) no.
of assayed spontaneous revertants: (d)=no. revertants in excess of the assayed
spontaneous reve,'tant rate* (e)=spontaneous reversion rate calculated from historical
dat,,: (f) [-C/CAV act activatlo,. with S-9
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Table-6-D

MUTk3ENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #53 Dissolved In:, D11SO

Date: 18 Nov 80 Performed By: Pulliam, Sauers

Test Compound TA E E C C E-C E-C CA I CAV IUTAR MUT'
and (a) (b) fact (C) ac (d) act (ea act (f ct

Concentration_

1.mg/pl TA 1538 14 13 2 11 12,, . 2 8.3 17.1 1.45 0.1-

0.2 mg/pl TA 1538 9 9 2 11 7 8.3 0.84

0.04m l TA 1538 5 11 2 11 3 8.3 0.36 _

0.008mg/p1 TA 1538 11 16 2 11 9 j 8.3 17.1 1.08 fo.2'.

0.0016 mg/p1 TA 1538 6 16 2 11 4 5 8.3 17.1 0.48 !0.29

0.00032 m /p1 TA 1538 9 11 2 11 7 8.3 0.84

W=) tester strain: (b)=no. of experimental revertant colony formin~g 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: Mf= E-C/CAV: act =activation with S-9
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Table 6-E
MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonel la/Microsotre Assay

Substance Assayed:__odo #91 Dissolved In: Iiso

D a t e : .L N o v 4._ & _ _ P e r f o r m e d B y : i__ .. uxJ ,_ _ _ __. L_..

Test C omoiu"jd TA E E C C E-C E-C CAV C , UTAR: MUTA,
and (a (bI act (c) actl (d) act (e ac fConcentration -

act

. .. LT A L 17.. 6_ __.. 23,1 0.74

. T6 98 _-Q _21_ __I _ ._ _18 _Z_1 _ 0.78__

1 T 98 12 23 36 10 .. . 0.78

-O Lm m a: TA_ 28 _ _ _ _! 24 2__ 6390 . . . . .I7_x 1 ' 628 2 - 9 .2 _ 6 _ _ __ .. . . . ". . .

-. . ... .. _ AL _l aW... ........ . 0.3

.3

_¢,.._Jz - W L 5 9.4 - -1 --. 0.43- .... 0.

(a)z teter stran: I ) o.of experimental revertant colony forminq units- G. ro.
"oi a ,ayed spontaeieouS revertants: (d)zno. revertant, in (-cess of the assaed

spontdiwous reveitant rate (p)-spontaneous reversion rate calculated fro i histo-,'.,;,l
da ta Mf : .- / , t z ltv {o with S-9

0 V
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TAble 6-E

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmone la/Microsome Assay

Substance Assayed: Code # 91 Dissolved In: DiMSo

Date: 18 Nov 80 Performed By: Pulliam. Suers

rest Cmon C E-C E-C- I CA CA IUTARtif
and (a) (b) act (c) act (d) act (e act (fW ac:

Concentration _ _ _

0.01 3/2late TA 1537 3 4 3 5-

2 x Q-3  TA 1537 4 3 3 S 1 6.1 .16

4 1- 4  TA 15371 6 4 3 ,5 3 -6.1 049

a X 10 5  TA 1537 3 6 3 5 7__5

3.2 x 16 6 T )5 7 4 7 1 2 f., 7.S r r

0 ,1 mglolaUe TA 1538 8 10 2 ll 6 .3
2 In- 3  TA 1535 6 8 2 IA . 8.I

4x10"  TA 1533 6 9 2 11 4 8.3 0.48

8 x 1o"  TA1538 6 11 2 11 48 8__ _

_3,2 x10-6  TA 1538 9 15 2 11 7 4 8.3 1,7.L 0. 1

(a)= tester strain: (b)=no. of experimental revertant colony formin, units: (c)=nc.
of assayed spontaneous revertants:, (d)=no. revertants in excess of the assayed
spontaneous revertant rate: (e)=spontaneous reversion rate calculat,.d from historical
data: (f) = E-C/CAV: act z activation with S-9

51
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Table-6-F

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonel la/Microsome Assay

Substance Assayed., Code # 37 Dissolved In: DmSO

Date: _____ Performed By: Pulliam. Sauers

Test Compound A~ E) aEt C C E-C E-C CAy CAV - MTAR MUT~
ana b act (c) act (d) act (e, act acand (a)(f

Concentration_

1.0 mgpl TA !537 3 6 7 8

0.2 rng/pl TA 1537 4 4 7 8

0.04 mqlpl_ TA 1537 5 9 7 8 1 7.5 0.13

0.008 mq/pl TA 1537 4 7 7 8 .......

0.0016 m ./pl TA 1537 7 7 7 8 -...

0.00032 1 .. _ A13 4 4 7 8

p- TA 153741

(a) = tester strein: (b)=no. of experimental revertant colony forming units: (c):ulo,
of assayed spontaneous revertants: (d) no. revertants in excess of the assayed
spontaneous revcrtant rate (e)-spontaneous reversion rate calculated from historical
data- (f) E-C/CAV: act activation , ith S-9

52
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Table-6-G

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonglla/Microsome Assay

Substance Assayed. Code #53 Dissolved In: DMSO

Date. I Dec 80 Performed By: Pulliam, Sauers

Test Compound TA E7 Et (C) aC E-C - E-C I CA ATI UTAR, 11U-.
and (a) (b) ac c c. (d) act (e act (f) act

Concentrati on III

1.Omg/pl TA 1537 6 6 7 8

0, 2 m!Dpl TA 1537 5 7 7 8

0.04 mg/l TA 1537 4 7 7 8 _ _

MO Qm1 TA 1537 4 10 7 8 2 , 7.5 0.26

0.0016 mg/pl TA 1537 4 7 7 8

0.00032 mgipl TA 1537 6 6 7 8

(a)= tester strain:. (b)=no. of experimental revertant colony formilg units- (c)zno.
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/CAV: act = activation with S-9
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Table-6-H

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #83 Dissolved In: DMSO

Date: 11 Dec 80 Performed By: Pulliam, Sauers

iitCompound TA I E E C aCi E-C - E-C i CA CAf IIUTAR, MUTA
and (a) (b) act (c) act (d) act (e ac M act

Concentration I..

L M.gLp l TA 1537 6 4 7.3 8 .....

0.2 -mq/pl TA 1537 4 6 7.3 8

,.4 mqlpj_ TA 1537 4 7 7.3 8 ....

Doo mg/pl.TA 1537 7 8 7.3 8 ....

0oo16 iqpL_ TA 1537 5 5 7.3 8 .

0.00032 mQpIl TA 1537 7 7 7.3 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) E-C/CAv- act activation with S-9

54
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Table 6-I

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay
.'

Substance Assayed: Code -91 Dissolved In: - NDSO

Date: 11 _ec 8o _ Performed By: Sauers. lulliam

Test Compound TA E E C C E-C E-C CA CAV MUTA MUTA
and (a) (b) act (C) actact

Concentration 
( at _ c f c

.01 M/LLat, TA 153 7 . _7 8

2 , in- 3  TA 151' . a 7 A. ... ,5----.-

A X 10-4 TA 153 5, , a

A . in ° 5  TA 1R : 7 A 7 A .

i,6 x I0-5.. TA 153 7 6 7 8

3,2_4 10- 6  TA 153;. S 7 7 R

(a)= tester strain: (b)=no. of experimental revertant colony formirq units: (c)zno.
of assayed spontaneous revertants: (d)=no. revertants in excess of the assayed
spontaneojs revertant rate: (e)=spontaneous reversion rate calculated from historical
data: (f) = -C/CAV: act = activation with S-9
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Table-6-J

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #73A Dissolved In: DMSO

Date: _1 Dec 80 Performed By: Pulliam. Sauers

Test Compound TA E E C C E-C E-C CA CA MIUTAR' MUTAR
and (a) (b) act (c) act (d) act (e) act (f) act

Concentrationi I......

1.0 mQ/l TA 1537 7 6 7.3 8

0.2 mjl / TA 1537 6 5 7.3 8 Ii

O.04mql/l TA 1537 4 6 7.3 8 ,,.

0.00a8 ,g/Pl TA 1537 4 9 7.3 8 1 7.5 0.13

J.LL3L 6 7 7.3 8

. mQZ TA 1537 4 7 7.3 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 fromi historical
data: (f) E-C/LAV:' act = activation with S-9
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Table-6-K

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code 153 Dissolved In: DMSO

Date: 16 Dec 80 Performed By: Pulliam, Sauers

Test Compound TA E (C C E-C- E-C - CA -A IU1TAR MUTAR
and (a) (b) act c) act (d) act e acY M act

Concentration

1.0 2ig/pl TA 98 14 18 25 30 . . .. .

0.2 mqJpl TA 98 16 17 25 30

0.04 mg/pl TA 98 19 17 25 30 -'

0.00 mq/pl TA 98 15 10 25 30

0.0016 mg/pl TA 98 17 20 25 30____ ___

0.00032 n2ijp TA 98 11 8 25 30 ....

1.0 m/21 TA 1538 9 15 18 .... ..

0.2 m/pl TA 1538 14 15 18

0.4mqp TA 1538 10 15 18 ___

0Q.00 Mq/p1_ TA 1538 715 18 ___

0.0016 mlpl TA 1538 9 15 18

0.00032 mg/pl TA 1538 7 15 18

(a)= tester strain: (b)=no. of experimental revertant colony forming units: (c)=n .
of assayed spontaneous revertants: (d)=no. revertants in excess of the assayed
sDontaneous revertant rate:, (e)=spontaneous reversion rate calculated 'von himtorical
data: (f) E-C/CAV:, act activation with S-9
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Table-6-L

MUTAGEN1IC ACTIVITY RATIO WORKSHEET

Salmonella/Microsome Assay

Substance Assayed: Code #83 Dissolved In: DI SO

Date: 16 Dec 80 Performed By: Pulliam, Sauers

Test Compoun E E C C E-C: E-C CA c !IUTAR MUTAR
and (a) i ) act (c) act (d) act (e ac (f) act

Concentration_

1.0 mg/pl TA 93 9 16 25 30

0.2 mg/pl TA 93 11 17 25 30

0.04 mg/pl TA 93 1'16 19 25 30-

0.008 mg/pl TA 98 14 21 25 JO

0.0016 mg/pl TA 98 17 20 25 30

0.00032 mg/p TA 93 17 16 25 30

1.0 mg/pl TA 1U38 10 15 18

0.2 mg/pl TA 1538 11 15 18

0.04 mg/pl TA 1538 14 15 18

0.008 mg/pl TA 1538 8 15 18

0.00032 mg/pl TA 1538 6 15 18

(a)= tester +rai,i: (b)=no. of experimental revertant colony forming units: (c)=no.
of assayed spontaneous revertants:, (d)=no. revertants in excess of the as'ayed
spontaneous reverzant rate* (e)=spontaneous reversion rate calculated from historical
data: (f) E-C/2AV: act activation with S-9
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Table-6-M

MUTAGENIC ACTIVITY RATIO WORKSHEET

Salmonela/Microsome Assay

Substance Assayed: Code #91 Dissolved In: DMSO

Date: 16 Dec 80 Performed By. Pulliam, Sauers

Test Compound TA E C .C E-C I E-C CAV UTj R --
and (a) (b) act (c) act (d) act (e ac. (f) act

Concentration I I _

0.001 TA 98 8 19 25 30 . . .

).002 mg/m. TA 98 14 22 25 30

).0004 mg/pl TA 98 11 18 25 30 ____

.O0008mg/pl TA 98 13 19 25 30 _ _

.OOOOl6m /pl TA 98 14 23 25 30 _ _

3.0000032mg/pl TA 98 13 14 25 30

.0004_mgpj TA 1538 6 15 18

. _ / p l -  T A 1 5 3 8 1 0 1 5 1 8

).0004 mg/pl ITA 1538 12 15 18,.

i),00008_ m2lpl TA 1538 1.0 15 I_18

-. 1-0 TA 1538 __4 15 13 ---- ______

).0000032mg/Pll TA 1538 8 1 S

(a)= tester strain: (b)=no. of experimental revertant colony foreoIni units:. (c)=11o.

Of assayed spontaneous revertants: (d)=no. revertants in excess of -he assayed
spontaneous revertant rate: (e)=spontaneous reversion rate calculat~d fruill historical
do _a (f), I at activation with S--
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