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STUDY COMPLIANCE AND CERTIFICATION

The studywas conducted incompliancewith theGood LaboratoryPracticeregulationsasset
forthintheFood and Drug Administration(FDA) Title21 oftheU.S. Code ofFederal
RegulationsPart58,issuedDecember 22, 1978,(effectiveJune 20, 1979)and with any
applicableamendments. There were no significantdeviationsfrom theaforementioned
regulationsorthesignedprotocolthatwould affecttheintegrityof thestudyor theinterpretation
of thetestresults.The raw datahave been reviewedby theStudy Director,who certifiesthatthe
evaluationofthetestarticleas presentedhereinrepresentsan appropriateconclusionwithinthe
contextof thestudydesignand evaluationcriteria.

Study Director:

Li

Timothy E. awlor,M.A. Study Completion
Bacterial utagenesis Date
Genetacan- CellularToxicology
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SUMMARY

A. Introduction

Attherequestof3M Corporation,Coming HazletonInc.investigatedT-6342for
mutagenicactivityintheSalmonella-Escherichiacoli/Mammalian-MicrosomeReverseMutation
Assay. This assayevaluatedthetestarticleand/oritsmetabolitesfortheirabilitytoinduce
reversemutationsatthehistidinelocusinthegenome of specificSalmonellatyphimurium tester
strainsand atthetryptophanlocusinan Escherichiacolitesterstrainboth inthepresenceand
absence of an exogenous metabolicactivationsystem of mammalian microsomal enzymes
derivedfrom AroclorTm-inducedratliver(S9).

The doses testedinthemutagenicityassaywere selectedbased on the resultsof a dose
rangefindingstudyusingtesterstrainsTA 100 and WP2uvrA and tendosesoftestarticleranging
from 5,000 to6.67 @Lgper plate,one plateper dose,both inthepresenceand absenceof S9 mix.

ne testerstrainsused inthemutagenicityassaywere Salmonella typhimurium testerstrains
TA98, TAIOO, TA1535, TA1537, and EscherichiacolitesterstrainWP2uvrA. Theassaywas
conducted with fivedosesoftestarticleinboththepresenceand absence of S9 mix along with
concurrentvehicleand positivecontrolsusingthreeplatesperdose. The dosestestedwere
5,000,3,330,1,000,333,and 100 gg per plateinboth thepresenceand absence ofS9 mix.

B. Conclusions

The resultsoftheSalmonella-Escherichiacoli/Mammalian-Microsome Reverse
MutationAssay indicatethat,undertheconditionsofthisstudy,3M Corporation'stestarticle,
T-6342, didnotcausea positiveincreaseinthenumber of revertantsperplateofany of thetester
strainseitherinthepresenceor absenceof microsomal enzymes preparedfrom
AroclofT'm-inducedratliver(S9).

CHV StudyNo.: 17073-0409 6
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STUDY INFORMATION

A. Sponsor: 3M Corporation

B. TestArticle:T-6342

I. Physical Description: clear colorless liquid

2. Date Received: 07/21/95

C. Type of Assay: Salmonella-Escherichiacoli/Mammalian-Microsome Reverse
MutationAssay

I ProtocolNumber: CHV Protocol409,Edition4

Modifiedfor3M Corporation

2. CHV StudyNumber: 17073-0-409

D. Study Dates

I. Study InitiationDate: 08/28/95

2. ExperimentalStartDate: 09/12/95

3. ExperimentalTerminationDate: 09/22/95

E. Study SupervisoryPersonnel

Study Director: Timothy E.Lawlor,M.A.

LaboratorySupervisor: Michael S.Mecchi, B.S.
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MATERIALS AND METHODS

The experimentalmaterials,methodsandproceduresarebasedonthosedescribedby
Ames etal(1975)andGreenandMuriel(1976).

MATERIALS

A. TesterStrains

I. Salmonella typhimurium

The tester strains used were the Salmonella typhimurium histidine
auxotrophs TA98, TAIOO, TA1535, and TA1537 as described by Ames etal (1975). The
specificgenotypes of thesestrainsareshown inTable 1.

TABLE 1. TEST R STRAIN GENOTYPES

HistidineMutation AdditionalMutations

hisG46 hisC3076 hisD3052 LPS Repair R Factor

TA1535 TA1537 rfa uvrb

TAIOO TA98 rfa uvrb +R

Inadditiontoa mutationinthehistidineoperon,thetesterstrainscontaintwo additional
mutationswhich enhance theirsensitivitytosome mutageniccompounds. The rfawall mutation
resultsinthelossof one of theenzymes responsibleforthesynthesisofpartofthe
lipopolysaccharidebarrierthatforms thesurfaceof thebacterialcellwall.The resultingcellwall
deficiencyincreasespermeabilityto certainclassesof chemicalssuch as thosecontaininglarge
ringsystems(i.e.benzo(a)pyrene)thatwould otherwisebe excludedby a normal intactcellwall.

The second mutation,a deletionoftheuvrb gene,resultsina deficientDNA excisionrepair
system which greatlyenhances thesensitivityof thesestrainstosome mutagens. Sincetheuvrb
deletionextendsthroughthebiogene,allofthetesterstrainscontainingthisdeletionalsorequire
thevitaminbiotinforgrowth.

StrainsTA98 and TA 100 alsocontaintheR-factorplasmid,pKM 101,which furtherincreases
thesensitivityof thesestrainstosome mutagens. The mechanism by which thisplasmid

increasessensitivityto mutagens hasbeen suggestedtobe by modifying an existingbacterial
DNA repairpolymerasecomplex involvedwiththemismatch-repairprocess.

CHV StudyNo.: 17073-0-409 10
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TesterstrainsTA98andTA1537arerevertedfromhistidinedependence(auxotrophy)to
histidineindependence(prototrophy)by frameshiftmutagens.TA1535 isrevertedby base
substitutionmutagensand TA 100isrevertedby mutagenswhich causebothframeshiftsand base
substitutions.

2. Escherichiacoli

The testerstrainused was thetryptophanauxotroph WP2uvrA as
describedby GreenandMuriel(1976).

Inadditiontoa mutationinthetryptophanoperon,thetesterstraincontainsa uvra DNA repair
deficiencywhich enhancesitssensitivitytosome mutageniccompounds. Thisdeficiencyallows
thestraintoshow enhancedmutabilitysincetheuvra repairsystemwould normallyactto
remove thedamaged partoftheDNA moleculeandaccuratelyrepairitafterwards.

TesterstrainWP2uvrA isrevertedfrom tryptophandependence(auxotrophy)totryptophan
independence(prototrophy)by basesubstitutionmutagens.

3. SourceofTesterStrains

a. Salmonella typhimurium

The testerstrainsin use atCHV were received directlyfrom Dr.
BruceAmes, DepartmentofBiochemistry,UniversityofCalifornia,Berkeley.

b. Escherichiacoli

The testerstrain,WP2uvrA, inuse atCHV was receivedfrom the
NationalCollectionofIndustrialBacteria,TorreyResearchStation,Scotland(UnitedKingdom).

4. Storageof the--T-esterStrains

a. FrozenPermanentStocks

Frozenpermanentstockswerepreparedby growing fresh
overnightcultures,addingDMSO (0.09myml ofculture)andfreezingsmallaliquots
(0.5-1.5ml)at:5-70*C.

CHV StudyNo.: 17073-0409 11
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b. MasterPlates

Masterplateswerepreparedby streakingeachtesterstrainfrom a
frozenpermanentstockontominimalagarappropriatelysupplementedwith1)forSalmonella
typhimurium,an excessofhistidine,and biotin,andfortesterstrainsTA 98 and TA 100,
ainpicillin(25gg/ml),toensurethestablemaintenanceofthepKM 101plasmid;and 2)for
Escherichiacoli,an excessofftyptophan.Testerstrainmasterplateswere storedat
5 ± 30C.

5. Prel2arationofOvernightCultures

a. Inoculation

Overnightculturesforuseinalltestingprocedureswere inoculated
by transferringa colonyfrom theappropriatemasterplatetoa flaskcontainingculturemedium.
Inoculatedflaskswere placedina shaker/incubatorwhichwas programmed tobeginoperation
(shaking,125± 25 rpm; incubation,37 ± 2*C) sothattheovernightcultureswereinlogphaseor
latelogphasewhen turbiditymonitoringbegan.

b. Harvest

To ensurethatcultureswereharvestedinlatelogphase,thelength
ofincubationwas determinedby spectrophotometricmonitoringofcultureturbidity.Cultures
were harvestedonce apredeterminedturbiditywas reachedasdeterminedby a percent
transmittance(%T) readingon a spectrophotometer.Thistargetturbidityensuresthatcultures
havereacheda densityofatleast0.5X 10'cellsperml and thatthecultureshave notovergrown.
Overgrown (stationary)culturesmay exhibitdecreasedsensitivitytosome mutagens.Cultures
were removed from incubationwhen thetarget%T was reachedand wereplacedat5 ± 3OC.

6. ConfirmationofTesterStrainGenoilpm

Testerstraincultureswerecheckedforthefollowinggeneticmarkerson
thedayoftheiruseinthemutagenicityassay:

a. Salmonella typhimurium

1) rfa Wall Mutation

The presence of the rfa wallmutation was confirmed by
demonstrationofthesensitivityoftheculturetocrystalviolet.An aliquotofan overnight

CHV StudyNo.: 17073-0-409 12
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cultureofeachstrainwasoverlaidontoplatescontainingselectivemediaandanantibiotic
sensitivitydiskcontaining10 pg ofcrystalvioletwas added.Sensitivitywas demonstratedby
inhibitionofbacterialgrowthina zoneimmediatelysurroundingthedisk.

2) pKM 101 PlasmidR-factor

The presenceofthepKM 101plasmidwas confirmedfor
testerstrainsTA98 and TAIOO by demonstrationofresistancetoampicillin.An aliquotofan
overnightcultureofeachstrainwas overlaidontoplatescontainingselectivemedia and an
antibioticsensitivitydiskcontaining10 4g ofaznpicillinwas added.Resistancewas
demonstratedby bacterialgrowthinthezoneimmediatelysurroundingthedisk.

3) CharacteristicNumber ofSpontaneousRevertants

T'hemean number ofspontaneousrevertantsperplateinthe
vehiclecontrolsthatarecharacteristicoftherespectivestrainswere demonstratedby plating
100 glaliquotsoftheculturealongwiththeappropriatevehicleon selectivemedia.

b. Escherichiacoli

1) CharacteristicNumber ofSpontaneousRevertants

The mean number ofspontaneousrevertantsperplateinthe
vehiclecontrolsthatarecharacteristicoftherespectivestrainswere demonstratedby plating
100glaliquotsoftheV@P2uvrA culturealongwiththeappropriatevehicleon selectivemedia.

7. TesterStrainMedia

a. CulturingBroth

T'hebrothusedtogrow overnightculturesofthetesterstrainswas
Vogel-Bonnersaltsolution(VogelandBonner,1956)supplementedwith2.5% (w/v)Oxoid
NutrientBrothNo. 2 (drypowder).

b. Agar Plates

Bottomagar(25ml per15x 100mm petridish)was Vogel-
Bonnerminimalmedium E (VogelandBonner,1956),supplementedwith1.5% (w/v)agarand
0.2% (w/v)glucose.

CHV StudyNo.: 17073-0409 13
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C. OverlayAgar forSelectionofRevertants

Overlay(top)agarwas preparedwith0.7% agar(w/v)and
0.5% NaCl (w/v)and was supplementedwith10ml of1)0.5MM histidinelbiotinsolutionper
100ml agarforselectionofhistidinerevertants,or2)0.5mM tzyptophansolutionper100 mi of
agarforselectionoftryptophanrevertants.When S9 mix was required,2.0ml ofthe
supplementedtopagarwas used intheoverlay.However, when S9 mix was notrequired,water
was added tothesupplementedtopagar(0.5ml ofwaterper2 ml ofsupplementedtopagar)and
theresulting2.5ml ofdilutedsupplementedtopagarwas used fortheoverlay.Thisdilution
ensuredthatthefinaltop agarand amino acidsupplementconcentrationsremainedthesame both
inthepresenceand absenceof S9 mix.

B. Liver Microsomal Enzyme Reaction Mixture (S9 Mix)

I. S9 Homogenate

Livermicrosomalenzymes (S9homogenate)were purchasedfrom
MolecularToxicology,Inc.,Annapolis,MD 21401,Batch 0568 (38.8mg ofproteinperml)and
Batch0569 (38.8mg ofproteinperml). The homogenate was preparedfrom male Sprague-
Dawley ratsthathad beeninjected(i.p.)withAroclor@rm1254(200mg perml incom oil)at
500 mg/kg asdescribedby Ames etal,1975.

2. S9 Mix

The S9 mix was preparedimmediatelypriortoitsuseinany experimental
procedure.The S9 mix containedthecomponents indicatedinTableIl.

TABLE II.S9 Ml'
H20 0.70ml
IMNaH2pO4/Na2HP04, pH7.4 0.10ml
0.25M Glucose-6-phosphate 0.02ml
0.1OM NADP 0.04in]
0.825M KCI/0.2M MgCI2 0.04ml
S9 Homogenate 0.10ml

1.00ml

CHV StudyNo.: 17073-0409 14
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C. Controls

1. VehicleCon Is

Vehiclecontrolswere platedforalltesterstrainsboth inthepresenceand
absenceof S9 mix. The vehiclecontrolwas plated,usinga 50 Illaliquotofvehicle(equaltothe
maximum aliquotoftestarticledilutionplated),alongwitha 100 plaliquotoftheappropriate
testerstrainand a 500 AlaliquotofS9 mix (when necessary),on selectiveagar.

2. PositiveControls

The combinationsofpositivecontrols,activationconditionandtester
strainsplatedconcurrentlywiththeassayareindicatedinTable111.

TAB] TIYE --ds

Tester Conc
S.M& S9 Mix PositiveControl perplate
TA98 + 2-aminoanthracene 2.5pg
TA98 2-nitrofluorene 1.0gg
TAIOO + 2-aininoanthracene 2.5;ig
TAIOO sodium azide 2.0gg
TA1535 + 2-aminoanthracene 2.5gg
TA1535 - sodium azide 2.0pg
TA1537 + 2-aminoanthracene 2.5gg
TA1537 - ICR- 191 2.0gg
WP2uvrA + 2-aminoanthracene 25.0pg
WP2uvrA 4-nitroquinoline-N-oxide1.0gg

a. Sourceand Grade ofPositiveControlArticles

2-aminoanthracene(CAS #613-13-8),Sigma ChemicalCo.,purity
97.5%;2-nitrofluorene(CAS #607-57-8),AldrichChemicalCo.,purity98%; sodium azide

(CAS #26628-22-8),Sigma Chemical Co.,purity>98%; ICR-191(CAS #1707-45-0)@
PolysciencesInc.,purity>95%; 4-nitroquinoline-N-oxide(CAS #56-57-5),Sigma ChemicalCo.,
purity>99%.

CHV StudyNo.: 17073-0409 15
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3. SterilityCon=la

a. TestArticle

The most concentratedtestarticledilutionwas checkedforsterility
by platinga 50 g]aliquot(thesame volume used intheassay)on selectiveagar.

b. S9 Mix

The S9 mix was checkedforsterilityby plating0.5ml on selective
agar.

METHODS

A. Dose RangefindinLyStudy

The growth inhibitoryeffect(cytotoxicity)of thetestarticletothetestsystem was
determinedinordertoallowtheselectionofappropriatedosestobe testedinthemutagenicity
assay.

I. Design

The dose rangefindingstudywas performedusingtesterstrainsTA 100
and WP2uvrA bothinthepresenceand absenceofS9 mix. Ten dosesoftestarticlewere tested
atoneplateperdose. The testarticlewas checkedforcytotoxicityup toa maximum
concentrationof5 mg perplate.

a. Rationale

The cytotoxicityofthetestarticleobservedon testerstrainTA 100
isgenerallyrepresentativeof thatobservedon theothertesterstrainsand becauseof TA I00's
comparativelyhighnumber ofspontaneousrevertantsperplate,gradationsofcytotoxicitycanbe
readilydiscernedfrom routineexperimentalvariation.The Escherichiacolitesterstrain
WP2uvrA does notpossesstherfawallmutationthattheSalmonellatyphimuriumstrainshave
and thus,a differentrangeofcytotoxicitymay be observed.Also,thecytotoxicityinducedby a
testarticleinthepresenceofS9 mix may varygreatlyfrom thatobservedintheabsenceofS9
mix. Therefore,thiswould requirethatdifferenttestarticledoserangesbetestedinthe
mutagenicityassaybased on thepresenceor absenceoftheS9 mix.

CHV StudyNo.: 17073-0-409 16
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2. Evaluationofthe-Dose-RanizefindingStudy

Cytotoxicityisdetectableasa decreaseinthenumber ofrevertantcolonies
perplateand/orby a thinningordisappearanceofthebacterialbackgroundlawn.

3. aelectionoftheMaximum Dose fortheMutaizenicityAssU

a. No CytotoxicityObserved

Sinceno cytotoxicitywas observedinthedoserangefindingstudy,
thehighestdoseoftestarticleusedinthemutagenicityassaywas thesame asthattestedinthe
rangefindingstudy.

B. MutageniciijAssay

I. Design

The assaywas performedusingtesterstrainsTA98, TA 100,TA 1535,
TA1537, and WP2uvrA bothinthepresenceandabsenceofS9 mix. Fivedosesoftestarticle
weretestedalongwiththeappropriatevehicleand positivecontrols.The dosesoftestarticle
were selectedbasedon theresultsofthedoserangefindingstudy.

2. Frequencyand Routeofadministration

The testerstrainswereexposedtothetestarticleviatheplate
incorporationmethodologyoriginallydescribedby Ames etal(1975)and Maron andAmes
(1983).Thismethodologyhasbeenshown todetecta widerangeofclassesofchemical
mutagens.Intheplateincorporationmethodology,thetestarticle,thetesterstrainand theS9
mix (whereappropriate)were combinedinmoltenagarwhich was overlaidontoa minimalagar
plate.Followingincubationat37 ± 2*C for48 ± 8 hr,revertantcolonieswerecounted.All
dosesofthetestarticle,thevehiclecontrolsand thepositivecontrolswereplatedintriplicate.

C. PlatingProcedures

These procedureswere usedinboththedose rangefindingstudyandthe
mutagenicityassay.

Each platewas labeledwitha codewhichidentifiedthetestarticle,testphase,testerstrain,
activationconditionand dose.The S9 mix and dilutionsofthetestarticlewere prepared
immediatelypriortotheiruse.

CHV StudyNo.: 17073-0-409 17
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When S9mixwasnotrequired,100Aloftesterstrainand50Alofvehicleortestarticledose
was added to2.5ml ofmolten selectivetopagar(maintainedat45 ± 2OC). When S9 mix was
required,500 pLIof S9 mix, 100 gloftesterstrainand 50 ;ilof vehicleor testarticledose was
added to2.0ml of molten selectivetopagar.Aftertherequiredcomponents had been added,the
mixturewas vortexedand overlaidontothesurfaceof 25 ml ofminimal bottom agarcontainedin
a 15 x 100 mm petridish.Aftertheoverlayhad solidified,theplateswere invertedand
incubatedfor48 ± 8 hrat37 ± 2*C. Positivecontrolarticleswere platedusinga 50 glplating
aliquot.

D. Scoring thePlates

Plateswhich were notevaluatedimmediatelyfollowingtheincubationperiod
were heldat5 ± 3*C untilsuch time thatcolony countingand bacterialbackground lawn
evaluationcouldtakeplace.

I. BacterialBackeround Lawn Evaluation

The conditionofthebacterialbackground lawn was evaluatedfor
evidenceof cytotoxicityand testarticleprecipitate.Evidenceofcytotoxicitywas scoredrelative
tothevehiclecontrolplateand was recordedalong withtherevertantcounts forallplatesatthat
dose on the datatablesusing thecode system presentedatthe end of the Materialsand Methods
Section.

2. -CountinizRevertantColonies

The number ofrevertantcoloniesperplateforthevehiclecontrolsand all
platescontainingtestarticlewere countedmanually. The number of revertantcoloniesperplate
forthepositivecontrolswere countedby automated colonycounter.

E. Analysis-ofData

For allreplicateplatings,themean revertantsperplateand thestandarddeviation
were calculated.The resultsofthesecalculationsarepresentedintabularform intheData
TablesSectionof thisreport.

EVALUATION OF TEST RESULTS

Before assaydatawere evaluated,thecriteriafora validassayhad tobe met.

CHV StudyNo.: 17073-0-409 18
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A. CriteriaForA ValidAssay

Thefollowingcriteriawereusedtodetermineavalidassay:

I TesterStrainInteg[ity:Salmonella typhimurium

a. rfaWall Mutation

To demonstratethepresence oftherfawall mutation,testerstrain
culturesexhibitedsensitivitytocrystalviolet.

b. PKMIOI Plasmid

To demonstratethepresenceof theR-factorplasmid,pKM 101,
culturesoftesterstrainsTA98 andTA 100exhibitedresistancetoampicillin.

C. CharacteristicNumber ofSpontaneousRevertants

To demonstratetherequirementforhistidine,thetesterstrain
culturesexhibiteda characteristicnumber ofspontaneousrevertantsperplatewhen platedalong
withthevehicleunderselectiveconditions.The acceptablerangesforthevehiclecontrolswere
asfollows:

TA98 8 - 60
TAIOO 60 - 240
TA1535 4 - 45
TA1537 2 - 25

2. TesterStrainIntegrity:Escherichiacoli

a. CharacteristicNumber ofSpontaneousRevertants

To demonstratetherequirementfortryptophan,thetesterstrain
cultureexhibiteda characteristicnumber ofspontaneousrevertantsperplatewhen platedalong
withthevehicleunderselectiveconditions.The acceptablerangeforWP2uvrA was 5 to
40 revertantsperplate.

3. JesterStrainCultureDenjily

To demonstratethatappropriatenumbers ofbacteriaareplated,thedensity
oftesterstraincultureswere greaterthanorequalto0.5x 10"bacteriaperml and/orhad reached
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atargetlevelofturbiditydemonstratedtoproducecultureswithadensitygreaterthanorequalto
0.5x 10'bacteriapermi.

4. PositiveControlValues

a. PositiveControlValuesintheAbsence ofS9 Mix

To demonstratethatthetesterstrainswere capableofidentifyinga
mutagen,themean valueofapositivecontrolfora respectivetesterstrainexhibitedatleasta
3-foldincreaseoverthemean valueofthevehiclecontrolforthatstrain.

b. PositiveControlValuesinthePresenceofS9 Mix
(S9Mix Integrity)

To demonstratethattheS9 mix was capableofmetabolizinga
promutagentoitsmutagenicform(s),themean valueofthepositivecontrolfora respective
testerstraininthepresenceoftheS9 mix exhibitedatleasta 3-foldincreaseoverthemean value
ofthevehiclecontrolforthatstrain.

An acceptablepositivecontrolinthepresenceofS9 fora specificstrainwas evaluatedashaving
demonstratedboththeintegrityoftheS9 mix and theabilityofthetesterstraintodetecta
mutagen.

2. czotoxiciiy

A minimum ofthreenon-toxicdoseswere requiredtoevaluateassaydata.

B. CriteriaFor A PositiveResponse

Once thecriteriafora validassayhad been met,responsesobservedintheassay
were evaluatedasfollows:

I. TesterStrainsTA98.TA 100.and WP2uvrA

For a testarticletobeconsideredpositive,ithad toproduceatleasta
2-foldincreaseinthemean revertantsperplateofatleastone ofthesetesterstrainsoverthe
mean revertantsperplateoftheappropriatevehiclecontrol.Thisincreaseinthemean number of
revertantsperplatehad tobe accompanied by a doseresponsetoincreasingconcentrationsof the
testarticle.
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2. 1TAI537

Fora testarticletobe consideredpositive,ithadtoproduceatleasta
3-foldincreaseinthemean revertantsperplateofatleastone ofthesetesterst-aimoverthe
mean revertantsperplateoftheappropriatevehiclecontrol.Thisincreaseinthemean number of
revertantsperplatehad tobe accompaniedby a doseresponsetoincreasingconcentrationsofthe
testarticle.

RECORDS TO BE MAINTAINED

Allraw data,documentation,records,theprotocol,andthefinalreportgeneratedasa resultof
thisstudywillbe archivedinthestoragefacilitiesofComing HazletonInc.,foratleastone year
followingsubmissionofthefinalreporttotheSponsor.Aftertheone yearperiod,theSponsor
may electtohavetheaforementionedmaterialsretainedinthestoragefacilitiesofComing
HazletonInc.,foran additionalperiodoftimeorsenttoa storagefacilitydesignatedby the
Sponsor.

REFERENCES

Ames, B.N.,J.McCann, and E.Yamasaki.Methods fordetectingcarcinogensand mutagens
withtheSalmonella/Mammalian-MicrosomeMutagenicityTest.MutationResearch
3-L:347-364(1975).

Brusick,D.J.,V. F.Simmon, H. S. Rosenkranz,V. A. Ray,andR. S.Stafford.
An evaluationoftheEscherichiacoliWP2 and WP2uvrA reversemutationassay.
MutationResearch76:169-190(1980).

Green,M.H.L. and W. J.Muriel.Mutagen testingusingirp'reversioninEscherichiacoli.
MutationResearch31:3-32(1976).

Maron, D.M.,and B. Ames. RevisedMethods fortheSalmonellaMutagenicityTest.
MutationResearchM: 173-215(1983).

Vogel,H.J.,andD.M. Bonner.AcetylomithinaseofE.coli:Partialpurificationand some
properties.J.Biol.Chem. M:97-106 (1956).

CHV StudyNo.: 17073-0-409 21



CORNINGHazleton

BACTF,RIALBACKGRO EVALUATION CODE

Theconditionofthebackgroundbacteriallawnisevaluatedbothmacroscopicallyand
microscopically(usinga dissectingmicroscope)forindicationsofcytotoxicityandtestarticle
precipitateasfollows:

CODE DEFMTION CHARACTERISTICS OF BACKGROUND LAWN

I Normal A healthymicrocolonylawn.

2 Slightly A noticeablethinningofthemicrocolonylawn and an
Reduced increaseinthesizeofthemicrocoloniescompared tothe

vehiclecontrolplate.

3 Moderately A marked thinningofthemicrocolonylawn and an
Reduced increaseinthesizeofthemicrocoloniescompared tothe

vehiclecontrolplate.

4 Extremely An extremethinningofthemicrocolonylawn and an
Reduced increaseinthesizeofthemicrocoloniescompared tothe

vehiclecontrolplate.

5 Absent A completelackofanymicrocolonylawn.

6 Obscured by The backgroundbacteria]lawncannotbe accurately
Precipitate evaluateddue tomicroscopicand/ormacroscopictest

articleprecipitate.

Evidenceofmacroscopictestarticleprecipitateon theplatesisrecordedby additionofthe
followingprecipitatecodetothecodenumber usedtoevaluatetheconditionofthebackground
bacteria]lawn.

SP Slight Noticeablemacroscopicprecipitateon theplate,
Precipitate however,theprecipitatedoesnotinfluenceautomated

countingoftheplate.

MP Moderate The amount ofmacroscopicprecipitateon theplate
Precipitate would interferewithautomatedcounting,thusrequiringthe

platetobe hand counted.

hp Heavy The largeamount ofmacroscopicprecipitateon the
Precipitate platemakes therequiredhand countingdifficult.

Example:4mp would indicatea plateobservedtohavean extremelyreducedbackgroundlawn
which had tobe countedmanuallydue tothemarked amount ofmacroscopictestarticle
precipitate.
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SECTION IV.RESULTS AND CONCLUSIONS
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RESULTS

A. TestArticleHandha

Thetestarticle,T-6342,wasstoredatroomtemperature.Deionizedwater(CHV
Lot326)was usedasthevehicle.At 100mg perml,whichwas themost concentratedstock
dilutionprepared,thetestarticleformeda clear,colorlesssolution.The testarticleremaineda
solutioninallsucceedingdilutionspreparedforthemutagenicityassay.

B. Dose RangefindingStudy

Doses tobe testedinthemutagenicityassaywereselectedbasedon theresultsof
thedoserangefindingstudyconductedon thetestarticleusingtesterstrainsTA 100and
WP2uvrA inboththepresenceand absenceofS9 mix (oneplateperdose).Ten dosesoftest
article,from 5,000to6.67gg perplate,were testedand theresultsarepresentedinTablesI and
2. Thesedatawere generatedinExperiment17073-AI.No cytotoxicitywas observedineither
thepresenceorabsenceofS9 mix asevidencedby anormal backgroundlawn and no decreasein
thenumber ofrevertantsperplate.

C. MutageniciiyAssay

The mutagenicityassayresultsforT-6342 arepresentedinTables3 and 4. These
datawere generatedinExperiment17073-B1. The dataarepresentedasmean revertantsper
plate± standarddeviationforeachtreatmentand controlgroup(Table4 )and asindividualplate
counts(Table3).

The resultsofthedoserangefindingstudywereusedtoselectfivedosestobe testedinthe
mutagenicityassay.The dosestestedwere 5,000,3,330,1,000,333,and 100 gg perplateinboth
thepresenceand absenceofS9 mix.

InExperiment17073-BI (Tables3 and 4),alldatawere acceptableand no positiveincreasesin
thenumber ofrevertantsperplatewere observedwithany ofthetesterstrainseitherinthe
presenceorabsenceofS9 mix.

Allcriteriafora validstudyweremet.

CHV StudyNo.: 17073-0-409 24



CORNINGHazieton

CONCLUSIONS

T'heresultsoftheSalmonella-Escherichiacoli/Mammalian-MicrosomeReverseMutationAssay
indicatethat,undertheconditionsofthisstudy,3M Corporatioestestarticle,T-6342,didnot
causea positiveincreaseinthenumber of revertantsperplateofany ofthetesterstrainseitherin
thepresenceorabsenceofmicrosomalenzymespreparedfromAroclorTm-inducedratliver(S9).
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SECTION V. DATA TABLES
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TABLE I

DOSE RANGEPINDING STUDY

TEST ARTICLE ID: T-6342

EXPERIMENT ID: 17073-Al DATE PLATED: 12-Sep-95

VEHICLE: Deionized water DATE COUNTED: 15-Sep-95

TAIOO REVERTANTS PER PLATE
WITH S9 WITHOUT S9

REVERTANTS BACKGROUND REVERTANTS BACKGROUND
pg/PLATE PER LAWN PER LAWN

PLATE EVALUATION* PLATE EVALUATION*

0.00 (Vehicle)
(50 pi) 127 1 93 1

Test Article
6.67 103 1 87 1

10.0 100 1 81 1

33.3 85 1 77 1

66.7 120 1 105 1

100 112 1 98 1

333 138 113 1

667 107 1 97 1

1000 119 1 79 1

3330 ill 1 107 1

5000 118 1 92 1

Background Lavn Evaluation Codes:
I - nor-%al 2- slightly reduced 3 - moderately reduced
4 - extremely reduced 5 - absent 6 - obscured by precipitate

op - &light precipitate up - moderate precipitate hp - heavy precipitate
(requires hand count) (requires hand count)
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TABLE 2

DOSE RANGEPINDING STUDY

TEST ARTICLE ID: T-6342

EXPERIMENT ID: 17073-Al DATE PLATED: 12-Sep-95

VEHICLE: Deicnized water DATE COUNTED: 15-Sep-95

WP2uvrA REVERTANTS PER PLATE
WITH S9 WITHOUT S9

REVERTANTS BACKGROUND REVERTANTS BACKGROUND
pg/PLATE PER LAWN PER LAWN

PLATE EVALUATION* PLATE EVALUATION*

0.00 (Vehicle)
(50 pl) 16 1 20 1

Test Article
6.67 24 1 11 1

10.0 19 1 16 1

33.3 11 1 11 1

66.7 12 1 12 1

100 23 1 24 1

333 20 1 23 1

667 8 1 15 1

1000 14 1 19 1

3330 20 1 21 1

5000 18 1

Background Lawn Evaluation Codes:
I nor@al 2 - slightly reduced 3 - moderately reduced
4 extremely reduced 5 - absent 6 - obscured by precipitate

op slight precipitate op - moderate precipitate hp - heavy precipitate
(requires hand count) (requires hand count)
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TABLE 3
MUTAGENICITY ASSAY RESULTS

INDIVIDUAL PLATE COUNTS

TEST ARTICLE ID: T-6342

EXPERIMENT ID: 17073-Bl

DATE PLATED: 19-Sep-95 VEHICLE: Deionizod vater

DATE COUNTED: 22-Sep-95 PLATING ALIQUOT: 50 lil

REVERTANTS PER PLATE BACXGROUND

LAW'

DOSE/ZLATE TA90 -TAIOO TA153S TA1537 WP2uvrA

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

MICROSOMES: Rat Liver

VEHICLE CONTROL 11 25 24 127 113 128 13 15 7 la 9 7 20 19 19 1

TEST ARTICLE 100 jig 30 36 38 109 115 112 16 13 11 6 12 8 30 14 17 1

333 pg 30 27 28 121 114 111 5 21 14 7 5 10 IS 21 15 1

1000 PS 29 34 26 III 114 ill 13 17 9 10 3 9 12 14 13 1

3330 pg 38 31 34 128 123 IIB 13 14 11 10 11 5 15 16 16 1

5000 ps 23 19 is 119 108 126 15 10 12 10 7 6 20 29 24 1

POSITIVE CONTROL 848 995 810 926 953 999 110 108 122 107 122 108 201 271 163 1

MICROSOMES: None

VEHICLE CONTROL 14 12 13 90 86 86 7 5 6 7 a 1 10 15 is 1

TEST ARTICLE 100 pg 19 19 10 97 $a 107 5 8 5 3 7 7 26 11 15 1

333 pg 11 21 17 103 107 100 13 13 19 10 7 23 18 15 17 1

1000 ps 12 19 14 104 91 97 6 9 17 5 10 4 27 18 24 1

3330 pg 10 16 15 82 97 98 6 6 9 4 6 4 9 22 19 1

5000 ps 20 17 9 92 72 48 9 16 9 12 9 6 10 16 17 1

POSITIVE CONTROL 129 154 156 841 817 861 582 599 556 202 224 218 39 45 76 2

TA98 2-aminoanthrac*ne 2.5 VS/plate ... TA98 2-nitrefluarone 1.0 pa/plate

TAIOO 2-"Inoanthracens 2.5 pg/p2ate TAIOO sodium aside 2.0 pg/p2at*

TAIS35 2-aminoanthcacens 2.5 pg/plate TA1335 sodium aside 2.0 pg/plate

TAIS37 2-aminaenthracens 2.3 Mg/plato TA1337 ZC]t-191 2.0 pa/plate

WP2uvrA 2-aminoanthr&4cono 25.0 pg/plate WP2uvrA 4-nitroquinaline-N-oxide 1.0 Mg/plate

Background Lawn Evaluation Codes:

I - normal 2 - slightly reduced 3 - moderately reduced

4 - extremely reduced 5 - absent 6 - oucured by precipitate

op I slight precipitate op - moderate precipitate hp - heavy precipitate

(requires hand count) (requires hand count)
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TABLE 4
MUTAGENICITY ASSAY RESULTS

SUMMARY

TEST ARTICLE ID: T-6342

F"ERIMENT ID: 17073-BI

DATE PLATED: 19-Sep-95 VEHICLE: Dsionized water

DATE COUNTED: 22-Sep-95 PLATING ALIQUOT: 50 pl

MM REVERTANTS PER PLATS WITH STANDARD DEVIATION BACKGROUND

LAWN'

DOSE/Pbm TA98 TA100 Tkl535 TA1537 WP2uvrA

MEAN S.D. MEAN S.D. MEAN S.D. MEAN S.D. MEAN S.D.

MICROSOMES: Rat Liver

VEHICLE CONTROL 20 a 117 2 12 4 9 2 19 1 1

TEST ARTICLE 100 ps 35 4 112 3 13 3 9 3 20 9 1

333 pg 28 2 Ila 4 11 3 7 3 17 3 1

1000 ps 30 4h 114 4 13 4 7 4 13 1 1

3330 yg 34 4 123 5 13 2 9 3 16 1 1

5000 ps 20 3 Ila 9 12 3 a 2 24 5 1

POSITIVE CONTROL 864 99 923 32 113 8 112 a 178 20 1

HICROSOMES: None

VEHICLE CONTROL 13 1 87 2 6 1 5 4 14 4 1

TEST ARTICLE 100 og 16 5 97 10 6 2 6 2 17 a 1

333 pg 16 5 203 4 15 3 10 3 17 2 1

1000 P& 15 4 97 7 11 5 6 3 23 3 1

3330 pg 14 3 92 9 7 2 5 1 17 7 1

5000 ps is 6 84 11 11 4 9 3 14 4 1

POSITIVS CONTROL 146 15 $40 22 579 22 215 11 53 20 1

TA90 2-amincenthracene 2.5 pS/plate ... TA98 2-nitrofluorens 1.0 ps/plato

TAIOO 2-aminaenthracene 2.5 pg/plate TAIOO sodium aside 2.0 pa./plate

TAIS33 2-sainoanthrac*ne 2.5 pt/plate TA2533 sodium azide 2.0 pg/plate

TAIS37 2-aminoonthracene 2.5 p$/plate TA1337 ICR-191 2.0 pa/plate

WP2uvrA 2-aminoanthracens 23.0 p&/plate WP2uvrA 4-nitroquinalina-M-axido 1.0 pg/plate

Background Lawn Evaluation Codes:
1 - normal 2 - slightly reduced 3 - moderately reduced

4 m extremely reduced 5 - absent 6 m obscured by precipitate

ap m slight precipitate up - moderate precipitate hp - heavy precipitate

(requires hand count) (requires hand count)
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