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ABSTRACT

It has been shown that with the Ames Assay, N-(n-octyl)--glutarimide

is not mutagenic. The assay was conducted using tester strains

TA 98, TA 100, TA 1535, TA 1537 and TA 1538 at dilutions of 0.0001 .

mi/plate to 3.2 x 108 mi/plate.



PREFACE

AMES ASSAY REPORT: N-(n-octyl)-glutarimide

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

SPONSOR: Division of Cutaneous Hazards
Letterman Army Institute of Research

PROJECT: More Effective Topical Repellents Against Disease Bearing
Mosquitoes 3M62272A810

GLP STUDY NUMBER: 80007

STUDY DIRECTOR: LTC John T. Fruin, D.V.M., PhD
PRINCIPAL INVESTIGATOR: SSG Freddica R. Pulliam, BS

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

from sponsor.

PURPOSE: To determine the mutagenic potential of N-(n-octyl)-
glutarimide by using the Ames Salmonella/Mammalian
Microsome Mutagenicity Test. Tester strains TA 98,
TA 100, TA 1535, TA 1537 and TA 1538 were used.
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Rationale for using the Ames Assay

The Ames Salmonella/Mammalian Microsome Mutagenicity Test is one
of a standard bank of tests used by our laboratory for the assessment
of the mutagenic potential of a test substance. It is a short-term
screening assay for the prediction of potential mutagenic agents in
mammals. It is inexpensive when compared to in vivo tests, yet is
highly predictive and reliable in its ability to detect rutagenic
activity and therefore carcinogenic probability (I). It relies on
basic genetic principles and allows for the incorporation of a
mammalian microsome enzyme system to increase sensitivity through
enzymatically altering the test substance into an active metabolite.
It has proven highl.y effective in assessing human risk (I).

Description of Test (Rationale for the selection of strains)

The test was developed by Bruce Ames, Ph.D. from the University
of California-Berkeley. The test involves the use of several differ-
ent genetically altered strains of Salmonella typhimurium, each with q
specific mutation in the histidine operon (2). The test substance
demonstrates mutagenic potential if it is able to revert the mutation
in the bacteria]. histidine operon back to the wild type- and thus
reestablish prototrophic growth within the test strain. This
reversion also can occur spontaneously due to a random mutational
event. If, after adding a test substance, the number of revertants
is significantly greater than the spontaneous reversion rate, then
the test substance physically altered the locus involved in the
operon's mutation and is able to induce point mutations and genetic

damage (2).

In order to increase the sensitivity of the test system, two
other mutations in the Salmonella are used (2). To insure -i higher
probability of uptake of test substance, the genome for the
lipopolysacchride layer (LP) is mutated and allows larger molecules
to enter the bacteria. Each strain has another induced mutation
which causes loss of excision repair mechanisms. Since m:iny
chemicals are not by themselves mutagenic but have to be activated by
an enzymatic process, a mammalian microsome system is incorporated.
These microsomal enzymes are obtained from livers of rats induccd
with Aroclor 1254; the enzymes allow for the expression of the
metabolitas in the mammalian system. This activated rat liver
microsomal enzyme homogenate is termed S-9.

1i



Description of Strains (H istorv o! i ,. st r in us.d, met hod'; t

monitor the integrit v of the or,nitm!:, 1nd dalta pert linir, -to

current and historic i-controls and .spou o. i . r, , on Tttien r l,' n,

The test- consists of tti ng, five d ifl-r,' ,r, , .i.nm
typhimurium that are unahb , to grow in ,idin. b,., 'ild;

of a specific mlt at ion in the h1i st id i ql. ,p r' ti i .
requiremen! is verified by ittclumpii il. t c . ..

minimal ,lucose .iP r (.MC.') plas, ,' , wi,' ,.. Wi: .

The dependence on th.s imitno acid* is Ohow', w . n ;,r ,  cour- .)P , i
its presence. The pl'stnids in st r -in I. n ' . , '"1 ,, !i, ! .
ampicillin resistant R factor. :;tri ,.; d ' . ,

demonstrate a zone of 4rowtb u; ,ib , . , , ' I in

impregnated disc. The aL!terat ion of t ,t ' I r 'Iw- by
the Salmonella of ,. rger moleculcs. If t I vi U,.t i mr. r. I.ated
disc is placed onto a plate cnt iiniinp an on., ,I ! 1', - teri aI
strains, a zone of growth inhibit ion wi l ,I , r ,r - oisi the '.V' l'v cr
is altered. The absence of t,xcision ret-ir mit hanisms i,, be

determined by using ultraviolet (V) I . These m, .inisms
function primarily by repairing photodimers h, tweer, pvrimidiro has '-:
exposure of bacteria to UV light will act ivitt, th trmat ion )I Ih, s(
dimers and cause cell lethality, since -xc isio, ot th ', photo dimers
can not be made. The genetic mutation rt'sultini in 'V snsit vitV
also induces a dependence by the Salmonella to biotin. Thref,,rt,,
this vitamin must be added. In order to prove that the bacttria art

responsive to the mutation process, positive controls arc, 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
inoculurm 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 establish the validity of their
special features and also to determine the spontaneous r-vers;ion rate
(2). Records are maintained of all the data, to determine if

deviations from the set trends have occurred.

We compared the spontaneous reversion values with our own

historical values and those cited by Ames et al (2). Our
conclusions are based on the spontaneous reversion r;ite comp;ir,,d to
the experimentally induced rate of mutation. When oper;t inp,
effectively, these strains detect substances tha:t caus( base pair

L2



mutations (TA 1535, TA 100) and frameshift mut;it ions (TA 1531, TA
1538 and TA 98) (2).

METHODS (3)

Rationale for Dosage Levels and Dose Response Tabulations

To insure readable and reliable resul t s, I sub' .t hal
concentration of the test substance hao to he doternine. This
toxicity level was found by using MGA plates, va r0os concen-
trations of the substance, and approximately IU cIsf TA I;J) p er
plate, unless otherwise specified. Top agar containing ,riicc amounts
of histidine and biotin were placed on MGA pl.dres. TA 100 is used
because it is the most sensitive strain. Strain verrificat*on w s
confirmed on the bacteria, along with a +lvtrmination of tho
spontaneous reversion rate. After incubation, ta- growth was observed
on the plates. (The auxotrophic Salmonella will replicate a few
times and potentially express a mutation. When the, histidine and
biotin supplies are exhausted, only those bacteria that re'\erted ta
the prototrophic phenotype will continue to roproduco, ;:nd form macro-
colonies; the remainder of the bacteria comprises the background lawn.
The minimum toxic level is defined as the lowest scria 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 I mg/plnte 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.1ml of the particular strain of Solmon:,lla
(10 cells) and the specific dilutions of the test substance wer.
added to 2 ml of molten top agar, which contained trace amounts of
histidine and biotin. Since survival is bette- from culturs which
have just passed the log phase, the Salmonella strlins were used 16
hours (maximum) after initial inoculation into nutrient broth. The
dose of the test substance spanned morc than a 1000-fold, dcreasing
from the minimum toxic level by a dilution factor of 5. All the
substances were tested with and without S-9 microsome fric, ion. The
S-9 mixture which was previously titered at an optimal strength was
added to the molten top agar. After all the ingredients wre added,
the top agar was vortoxed, then overlayerod on minimum glucose agar
plates. These plates contained 2% glucose and Vogel Bonner "E"
Concent rate (4). The water used in this medium ted all rt ,at,; came
from a polymetric system. Plates were incubated, upe ide down il the
dairk it 37 C for 48 hours. Plates wore prep;ir,,d in triplica! c and
th- ive rae revertant counts were recorded. Th, -orr..ponding uiumber
of revertant s o ht a i nd was compared to !he 11un1her of spent ;1neois

3



revertant s; he conc I us ons were recorded st at it i ci Ay
correlar ., d os (l rcponso is considered necc' s. y , dYt-lar,, .I
substance :is i mlttatlon. (Conmor,,r (5), in hi; r.port, "' llia h illy ,,f

caIcterial Mut a'gene, i .; To, hn iques to Distinguish Carcinogenic rind
Non-Carcinogenic Chom iciI , and McCann et :I ( I in thei r plaplr,

"Detect ion of :arr'inorgns as Mut agen: Assay of over 3(M) Chemicals,
have concurred on the test's ability to detect mutngenic potential.

Statistical Analysis

Quantitative evaluation was ascertained by two independent

methods. Ames et al (2) assumed that a compound which calused twice

the spontaneous reversion rite is mutagenic. Commoner (5), developed
the MUTAR Ratio, which is stated in the following -quation:

MUTAR = (E - C)/CAv

Hero, 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;

C is the number of spontaneous revertants on control plates
calculatod from historical records. The explanation of the results

of this equation can be determinod by the method of Commoner (5).
This variation determines the probability of correctly classifying
substances as carcinogens on the basis of their mutagenic activity.
The E values were recorded by strain, with and without S-9. Values
for C and CAV were recorded separately.

W, used the formula and logged all values for our permanent records.

RESULTS

On 10 June 1080, our laboratory conducted an Ames Assay on

N-(n-octyl) - glutarimide and 4observed toxicity in the initial
dilutions of IxliO and 2x1 ml/plate6 We also ohserve isolated

incidences of toxicity at the 1.6x1O m]/plate concvtration.

Consequently, we decided to run another assay using IxiO mil/plte
as the initial dose. This assay was run on 7 July 1980. We could
not draw conclusive results from this second assay because there wero

several scattered incidences of mutagenic activity. To verify our
results, we performel the test again on 11 December 1980.

In the experiment performed on 10 June 1980, spontaneous
reversion values wore below those suggested by Ames et a! (2) fo-

activated TA 98, TA 100 and TA 1535 and nonactivated TA 08, TA 100,
TA 1535 and TA 1538 (Table IA). On 7 July 1980, the spontaneous

reversion values were below those suggested by Ames et al (2) for TA

1535 and TA 100 when activated. The results were the same for

nonactivated TA 98, TA 100, and TA 1535, and TA 1538 (Table i1). On



11 December 1980 the reversion values were below suggested levels for
activated and nonactivated TA 98 and TA 100 and nonactivated TA 1538
(Table IC). The spontaneous reversion values below those suggested
by Ames et al (2) are indicative of high quality water, materials ,

techniques, etc; whereas, levels above the suggested range are
indicators of serious assay performance problems. All the sterility
and quality controls were normal for all the assays (Table IA-IC).

The positive controls were normal on 10 June 1980 and 7 July 1980
(Table 2A-B). TA 98 and TA 1538 did not respond as expected to
positive control chemical dimethyl benzanthracene (DMBA) on 11
December 1980 (Table 2C). Our data are still valid because these two
strains responded to aminofluorene (AF) and benzo(-.)pyrene (BP) which
function similarly (Table 2C). The toxicity test was performed on 2
May 1980 (T~ble 3). In that assay, the sublethal dose was determined
to be lxlO ml/plate (Table 4).

DISCUSSION

While surveying the mutagenic potential of
N-(n-octyl)-glutarimide, the initial results were inconclusive. The
assay of 10 June 1980 and 7 July 1980 demonstrated isolated
incidences of mutagenic activity. On 11 December 1980, we decided to
perform the assay again. On 10 June l080, twice the number of
revertants were yielded experimentally, as 6were demonstrated
spontaneously for activated TA 1538 at the 1.6xlO dose (Table 5A).
For the assay of 7 July 1980, mutagegic activity for the nonactivated
TA 1535 was determiged to be 1.6 i0 ml/plate level and activated TA
1535 at the 4x10 and 3.2xi0 ml/plate doss levels. The same was
observed for nonactivated TA 1538 at the 2x10 ml/plate doses (Table
5B). On II Dec 80, only agBumerical su$§estion of mutagencity for
activated TA 1535 at the 2x10 and 3.2xi0 ml/plate dose levels was
observed (Table 5C). Our MUTAR values (Table 6A-6C) are well below
the necessary 1.5 level needed to dec are a substance mutagenic. Only
activated TA 1538 at the 1.6x10 ml/plate dose on 10 June 1980

demonstrated a value greater than 1.5.

CONCLUSION

In order for a substance to be mutagenic according to the Ames
Test, two criteria must be met. There must bc two times the number
of experimental revertants as spontaneous revertants; and, an obvious
dose response must be evident. There only two isolated incidences of
twice the spontaneous reversion rate, therefore,
N-(n-octyl)-glutarimide does not appea- to function as a mutagen.

RECOMMENDAT ION

We recommend that N-(n-octyl)-glutarimide be tested usiug other
test systems if efficacy tests show this chemical to be i promising
repel lent.
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TABLE- 1 A

QUALITY CONTROL OF TESTLR STRAIV:S w0:tET
Salmonella/Microsome Assay

10 June 80
itstidine ka) Ampic ill in(O- uvr-8 (j rtj Cr..: , 2.

Strain NZo. Req.tirements Resistance I, 1-tio, I Violet C r_,

TA 98 + + 13.35 NT

TA 1GO + + + 14.72 NT

TA 1535 + NA 4 15.35 NT
TA 1537 + 23.75 + 14.12 NT

TA 1539 + NA_____________ 14.58 w T___

_T GROWTH NA _ GROW4TH NA NA

QUALITY CONTROL (e)

His-Bio mix Initial: NT End: NT Test Co-,'und 1: 'IG

Top Agar Initial: UT End: NT Test Cc-pound 2: NA

S - 9 Initial: NT End: NT Test 2om~oind 3: NA

Diluent: + Nutrient Brcth: + Test Cp,7pcund 4: NA

MGA Plate wl bacteria: + MGA Plate: + Test CoMpouind 5: NA
"a) + no qro.,tn requires rnsti'Jne fot grex.n; T = no :C,,e of -torIn::gtn,

- zone of inhibition of approximately 16r:11; (c) + = no growth on irraiiate-
side of plate; (d) zone of inhibition approximately l4mm di)reter; (e) o = re
gro:th (grcwth indicates contamination); NTrnot tested; %16 no croth; r..[T= ,i ld ty,.

Spontaneous Revertants (I

Strain Avg Ranse No 9 S-9 Avg S-9 Ava

.TA 98 4 30-50 21 I23 17 20 19 26 25 23
TA 100 160 120-00 99 121 1116 1 1

TA 1S1 20 10-135 10 g 6 8 6 4 4 5

TA 1S;7 7 3-15__j9 5 18 .. 11 10 9

1TA 1539 25 15l-35 B 1 6[ 8 I 1 21 1 -

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

'Test Inoculated By: White, Sumners, Pulliam Date: 10 June 80

Test Read By: Pulliam Date: 11 June O0

8



TABLE - 1 B

QUALITY CONTROL OF TESTER STPAINS U.KSHET
SalrmoneIIa/Micr-cso::e As=ay

7 July 80
Anipc iin O)j uvr-B (c) rfa Crjstal Stemi,'.

Strain No. I jire'ents Resi5'2nc0 n D'letion Vin'. f.

TA98 + + 4 13.6 1 T

TA 100 + I + I + 14.58 TIT

TA 1535* + NA + 13.44 rIT

TA 1537 + 25.89 + 19.32 NT

TA 1538 + NA _ _ _ 14.20 .,T

1T GRO.'TH I NA I GRO1,.TH NA F 11A

QUALTY CONT:0L (e)

His-Bio mix Initial: NT End: NT Test Cc c-,-nd 1: NG

Top Agar Initial: NT End: NT Test Co,-,:nd 2: ___._Z A

S - 9 Initial: NT End: NT Test Cc7- cund 3: NA

Diluent: + Nutrient Broth: + Test Cpmpound 4: '1A

.GA Plate w/ bacteria: + 1GA Plate: + 'Test Co7pound 5: NA

(a) + = no groith (requires histidine for growzn); (b) + = no zone o- ir:ioutin,
- = zone of inhibition of approximately l6mm; (c) + = no gro'.:th on irradiated
side of plate; (d) + - zone of inhibition approxirately 14mm diare:er; (e) + = no
gro:th (grovith indicates contamination); NTznot tested; NGrno growth; WT:,'ild type.

Spontaneous Revertants (1) * growth of TA 1535 did not
equal that of other tubes of culture

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

TA 99 40 30-.0 161 15 24 is 30 35 31 , 32

TA 100 160 120-200 99F44  52 165: 122 98 112 ill

TA 1535 20 10-35 121 10 8 4 10 8 7.

TA 1537 7 3-15 4 0 84 7 12_

TA 1533 25 15-35 7 6 4 6 16 11511 1 5 __

Aires, B.N., J. McCann and E. Yarasaki. Mutat. Res. 31:347

Test tnoculatcd By: F. Pulliim Date: 7 jilv ,RO

Test Read By: F. Pulliam Datei: R J(ly I n

L. • - .. ..



TABLE - I C

QUALITY CON TROL OF TESTER STRAINS XRPKSHEET
Salmonella/Microsome Assay

11 Dec 80

Hisidine (a) Ampicillin (b) uvr-6 (c) rfa Cr/s:al Szer:ii,/
Strain No. Recuireme'ts peit-_on Violet C____t_

TA 93 + I + I h S. 74rm NG____

TA 1535N + 16. 1911n 4G

TA 153 1 colony. 25.41 + j15. 5%.n NG__

TA 1533 4 colonies + I NA + 5. Vs -G

!VT GROWTH GROITH NNA

QUALI7Y CO*4TROL (e)

His-Bio mix Initial: + End: + Test Ccmpounc 1: 1 G

Top Agar Initial: + End: + Test CorpcLr.- 2: NG

S - 9 Initial: + End: + Test Coz:zc d 3: NA

Diluent: ETO + DMSO + Nutrient Broth: + Test Cp.'pound 4: NA

l',GA Plate w/ bacteria: + MGA Plate: + Test Cc.rpoind 5: 1A

(a) + = no growth (requires nistidine for growth); (b) + = no zone of inn Z-,n,
- = zone of inhibition of approximately 16rrm; (c) + = no grc. th on irradia-2d
side of plate; (d) + = zone of inhibition aporoximately 14mm diareer; (e) + = no
gro:.:th (growth indicates contamination); NT=not tested; NG=no grow4th; WT=wild type.

Spontaneous Revertants (1)

Strain Avg Range No S-9 Avg S-9 Avo
(1) - {
TA g 40 30-50 4191 16 15 17 26 22 16 2.1

TA 100 160 120-200 111 98 123 Ill: 101 111 116 1fr9

TA 1535 20 10-35 24 j20 10 18 11 13 9__ 11

TA 1537 7 3-15 7 8 7 6 7 8 7

TA 1533 25 15-35 16 14 12 12 17 17 15

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

Sauers, Pulliam
Test Inoculated By: Summers, Kellner Date: 11 Dec 80

Test Read By: Sauers Date: 11 Dec 80

10
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TABLE 2-A

POSITIVE CONTROL REVERTANT RATE

Spontaneous ReN AF MNNI C I B L 13A
Date Strain Re- Inlt

S-9 S-9 S-9 No S-9 S-9 S-9 ;po, s I

10 uneTA 98 23 20 TNTC 95 102 +

ITA 100 88 112 TNTC TNTC* 252 TNTC , +

TA 1535 5 8 TNTC** + +

" ITA 15371 9 8 108 I 78 +

" TA 1533 18 8 TNTC I 125 41 +

*dose of MIN; for TP 100 wa! 2uQ

*dos of MMN for TP 1535 wis 20uq

-- ,, ]jzz-j....

(a) 4 = expected reult, - unexpected result (iee dicipline note)

11



TAB~LE 2- B

rcSI77E: CC:;TRCL RE7ERTANTr RA7E

Late Straifl S~otncsE -9 A SF ; BF L'. A Re- t

7 July ITA 93 1 32 18 T.'TC 39 130 +

- TA 100 1111 65 TNTC ITNTC ITNTC-

TA 15351 7 I 8 ITNTC! I ____I

I TA 15371 8 4 I_ _89 1 44

I A 581 1 6 TrITC 65 46 _ _

(a) __ + ______- _______ I ______ ______nofe-

____ ____I It____ *_12 ~1



TABLE 2- C

POSTIVE COTROL REVFRTANT RATE

Date Strain Spontaneous Re A JN ,3 . I B P A 1 JI
S S-9 l I 9 scLi

11 Dec TA98 21 17 665 94 24 f-
TA 100 109 il 538 4,1071 415 220 _

A I 1534 11 1. 18 2,222

7A 15A 71 31 17

, TA153d 15 12 823 i J 1

__ _ _ _ _ I I II _____

(a) + ex;ected re: ult, .e i'c . .r,- ' s:.' c.':, ..:'

TA 93, TA 100, and TA 1533 sho-.-ied an un~ex,o-ted lo10~,q O * L ,'!A

13

7.J

____ ____ .____ ____ .......elmA____I ___



TABLE - 3

STRAIN VERIFICATION FOR TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

listidine (a) Ampicillian (b) uvr=B (c) rfa Crystal -Sterilit/-
Strain No. Requirements Resistance Deletion Violetd) Control je'

TA 100 + + + l6mn +

TA 1537 + 21mm + 161rim +

WT NT NT NT NT NT

Diluent NT NT , NT NT NT

Test
Compound (s)

#IN-Hexyl-2- NT NT NT NT +i ~one
#2N-octyl- NT NT NT NT +
gTarmide

#3 NT NT NT NT

#4 NT NT NT NT

#5 NT NT NT NT

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

side of plate; (d) + = zone of inhibition approximately 14mm diameter; (e) + =
no growth (growth indicates contamination); NT=not tested; WT wild type.

Spontaneous Revertants

Strain Average Range Average

S-9 99 81 77 86TA 100 160 120-200 NOS-9 93 77 94 88

Test Inoculated By: F. Pulliam Date:_ 2 llay 1980

Test Read By:_ F._Pulliam .. Date: 4_flay 1980

14



TABLE - 4

TOXICITY LEVEL DETERMINATION
Salmonella/Microsome Assay

Substance assayed: (1) N-octyl-glutarimide (2)

(3) (4) (5)

Date: 2 May 1930 Performed by: Pulliam

Substance dissolved in: (1) ETOH (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 #3 Average Lawn

0.1 S-9 Toxic Toxic Toxic _ _ _1

0.01 Toxic Toxic Toxic

0.001 Toxic Toxic Toxic

0.0001 1 Toxic Toxic

0.1 NOS-9 Toxic Toxic Toxic

0.01 Toxic Toxic Toxic
uneven

0.001 lawn 1 Toxic Toxic

0.0001 76 89 85 83

15
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TABLE - 5A
SALMONELLA/MICROSOME ASSAY WORKSjHEET
(POSITIVE CONTROLS/TEST COMPOUND)

Substance Assayed: (1) octyl glutarimide (2)

(3) (4) (5) __

Date: 10 June 80 Performed By: Pulliam, Sauers- Su i r--

Substance dissolved in: (1) ETOH (2) i

(3) (4) (5)

# Revertant/Plate

Sub Conc 98 98A 100 1OOA 1535 1535A 1537 1537A 1538 1538A

0.001 Toxi( 12 Toxic 47 (Toxi Toxic Tnic Tir Tni 7--

2 X 10
-4  

Toxi( 15 Toxic 41 Toxic 1 6 3 9

4 X 10-
5  

8 14 31 41 2 7 9 4 10 12

8 X_10-
6  

20 28 94 85 7 3 2

1.6 X 10 -6 Toxic 17 17 43 Toxic 3 5 - . i -_

3.2 X 10
-7  

32 31 97 99 7 Toxic I l Q 11

1 -

" I i __ i

__ ___if.. it.... i.

16
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TABLE - 58

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

Substance Assayed: (1) octyl-glutarimide (2)

(3) (4) (5) _

Date: 7 July 1980 Performed By: Pulliam, Sauers, Kellner, Summers

Substance dissolved in: (1) ETOH (2) _

(3) (4) (5) _

# Revertant/Plate

Sub Conc 98 98A 100 1OOA 1535 1535A 1537 1537A 1538 1538A

1 0.0001 19 31 .8 S9 13 4 4 6 7 18

1 2 x 10-5  32 38 102 98 8 12 3 10 13 15

4 x 10 29 32 100 147 8 19 1 6 7 10 la

8 x 10- 7  28 24 109 92 8 11 8 6 6 17

1 1.6 x 10-7  22 32 101 127 20 10 6 5 9 19 ,

1 3.2 x 10-8 23 22 101 110 9 19 7 7 4 74

17



TABLE - 5C

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

Substance Assayed: (1) octyl gLutarimide (2) __

(3) (4) (5)

Date: II Dec 30 Performed By:_Sauers, Pulliam lner nThIs

Substance dissolved in: (1) ETOH (2)

(3) _ __ (4) (5)

. Revertant/Plate

Sub Conc 98 98A 100 1OOA 1535 1535A 1537 1537A 1530 1538A

0.0001 20 22 107 87 18 201 3 1 1i

____ 2 x 0Io-5  20. 23 89 125 28 . 1 I7 a,
0 _6  21 117 115 21 21 6 i 15
10- 7 19 15 120 105 17 1 L q in

1 1.6 x 10 11 23 97 95 24 t 3 R 10 5

1 3.2 x 22 ----8 2 1  93 20 23 4 8 +19

18I

--I - j[ - -- LI ____ 1,
_____ H ,-- _ _

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

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

18



TABLE - 6A

MUTAGENIC ACTIVITY RATIO
Salmonella/Microsome Assay

Substance Assayed: N-octyl-glutarimide Dissolved in: ETOH

Date: 10 June 1980 Performed by: Pulliam

Concentration Strain MUTAR MUTAR Concentration Strain MUT.R .MTA

O.O~ A9a ct 3.ar135 ct

0.00I TA 98 * * 8 x 10-6 1535 *

2 x 10-  TA 98 * * 1.6 x 106 YA 1535 *

4 x 10
"5  

TA 98 .* x 10
- /  

1A 1535 * *

8 x 10-6 TA 98 * 0.19 2

1.6 x 10 TA 98 * * 0.001 TA 1537 *

3.2 x 10 7  
TA 98 0.52 0.31 2 x 10"4  1A 1537 ' *

2 x 19- 5  A 1537 0 1 *

0.001 TA 100 * * 8 x 10- 6  A 1537 . *

2 x 10
-4  

TA 100 * * 1.6 x 10-6 iA 1537 *

4 x 10- 5  TA 100 * * 3.2 x 10-7  TA 1537 0.49 0.27

8 x 10-6 TA 100 * -*

1.6 x 10
-
6 TA 100 * * 0.001 TA 1538 ,

3.2 x 10- 7 TA 100 * 0.10 2x 10-4  TA 1538 * *

4 x 10
-5  

_ TA 1533 0.12 *

0.001 TA 153 * * 8 x 10
"6 A_1538

2 x10- TA 1535 * 1.6 x 10-6  TA 1538 * 1.93

4 x 10-  TA 1535 .21 3.2 x 10-7  TA 1538 0.24

Calculated value resultes in a negative MUTAR

19



TABLE - 6B

MUTAGFNIC ACTIVITY RATIO
Salhonella/Microsome Assay

Subetance Assayed: N-octyl-glutarimnide Dissolved in: ETOH

Date: 7 July 1980 Performed by: PulIiam

Concentration Strain MUTAR MUTAR Concentration Strain MUTAR: MUTAR
act ac*

_. -7I

.0001 TA 98 0.04 0.04 8 x 0 TA 1535 0.43

12 x 10 - TA 98 0.23 1.6 x 1 0 TA 1535 0.9 0.32"

4 0-6 TA 98 0.48 3.2 x 10-  TA 1535 0.0 1 .2

8 x 10- 7 TA 98 0 43

1.6 0 -  TA 98 0.17j * 0.0001 .. TA 1537 * ..

3.2 x 10-  _TA 98 0.22 * 2 x_1_0_ T 1537 0.27
- ~-- - 10-i6 TA 15 37 o. 33 *

0.0001 TA 100 .0.20 . 8 x 10 - TA 15 *37 0 .1.66

2 x 105 TA 100 0.35 ed1.6 x vu 7 TA 1537 _Lv3

4 X 10-6 TA 100 0.33 0.32 3.2 x 10-8 TA 1537 0.49 *

x10-7_ TA 100 0.41 *

1.6 x 10-7 TA 100 0.34 0.14 0.0001 TA 1538 0.12 0.17

3.2 x 10-8 TA 100 0.34 * 2 x 105TA 1538 0.84 *

4 x 10-6  TA 1538 0.48 0.17

0.001 ____ A 153~ 0.8 01 8 x 10- _ 1 A13 .2

2K 0lO5 TA 1534 _ _- 0.53 1.6 x 10- T _A 1538 0.36 -- 0.231

-6 TA 13 _ 1.28 _3.2_K1__ ~A13 - -

*Calculated value resulted in a negative MUTAR
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TABLE - 6C

MUTAGENIC ACTIVITY RATIO
Salmonella/Microsome Assay

Substance Assayed: octyl glutarimide Dissolved in: ETOH

Date: II Dec 80 Performed by: Sauers, Pulliali

Concentration Strain MUIAR MUTAR Concentratio;. Strain MUIAR MUTA
act jact

0,0001 TA 98 0.13 0.04 8 x 10 7  TA 1535_ 1.06

2 x 10- 5  TA 98 0.13 0.08 1.6 x 1O 7  TA 1535 0.45 I 0.74;

4 x io-6 TA 98 0.17 0.19 3.2 x 1O- 3 A 1535 0.15 1.28 i

8 x 10 7  TA 98 *

1.6 x 10-
7  TA 98 0.08 0.0001 A 1537 *

3.2 x 10-8 TA 98 0.22 * 2 xLP 1L0-5 ~~

O. 0_00] TA 100 * .- 0 - * -

2o 1o- TA 19o * L4 7  . .T.AL 15 7 . .A l

2 x10- 5i00A.2i0 TAJSZ a--,

A x 0____ IJD . ... ..

Z.Lx1 - TA-JOO Q -OR ~ ~ AS

______ 4 x 1 -6  TA 1538 1 *
.A A-fL95 -TA_ IU * 9 S -- * .. _ opo,[

... .TA 1535 0.68 1.28 1.6 x 10 . . TA I

4 x 10-6 TA 1535 o.23 1:06 3.2 x 10-8 . T 153 .231

*Calculated value resulted in a negative MUTAR

21
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