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ABSTRACT

The objectiveofthisi-nyiim assaywas toevaluatetheabilityofT-6"342toinducechromosomal
aberrationsinculturedwhole bloodhuman lymphocyteswithandwithoutmetabolicactivation.

The testarticlewas dissolvedindeionizedwaterata concentrationof500 mg/ml. The test
articlesolutionsand thevehiclecontrol,deionizedwater,were dosed witha dosingvolume of
I% (10pl/ml)forthisassay.

For thedose rangefindingassaywithand withoutmetabolicactivation,concentrationsof0.167,
0.500,1.67,5.00,16.7,50.0,167,500, 1670,and 5000 Ag/mi were tested.Reductionsof 35%,
6%, 38%, 15%, 18%, 57%, and 100% were observedinthemitoticindicesoftheculturesdosed
with0.500,1.67,5.00,16.7,500, 1670,and 5000 pg/ml withoutmetabolicactivation,
respectively,ascompared withthesolventcontrolculture.Reductionsof8%, 5%, 4%, 1%, and
100% were observedinthemitoticindicesoftheculturesdosedwith 1.67,50.0,500,1670,and
5000 @ig/mlwithmetabolicactivation,respectively,ascompared withthesolventcontrolculture.

Based.on thesedata,theinitialtrialof thechromosomal aberrationsassaywas conductedtesting
concentrationsof 127,253,505,1010,1510,2010,and 2510 pg/ml withoutmetabolicactivation
and of 253,505,1010, 1510,2010,2510,3010,and 4010 gg/ml withmetabolicactivationin
22.0hourassays.Culturesdosedwith253,505,1010,and 1510 Ag/mi withoutmetabolic
activationand with 505,1010,1510and 2010 gg/mi withmetabolicactivationwere evaluated
forchromosomal aberrations.No significantincreaseincellswithchromosomal aberrations,
polyploidy,orendoreduplicationwas observedattheconcentrationsanalyzed.

Intheconfirmatoryassay,replicatecultureswere incubatedwith125,250,500,900,1200,1600,
and 2000 gg/ml ina 22.1hourassayand with62.5,125,250,500,900, 1200,1600,and
2000 gg/ml ina 46.0hourassayundernonactivationconditions.Replicatecultureswere
incubatedwith250,500, 1000,1500,2000,2500,and3000 @Lg/miin22.1and 46.0hourassays
withmetabolicactivation.Culturesdosedwith125,250,500,and 900 gg/ml from the22.1and
46.0hournonactivationassays,with250,500.1000,and 1500 Ag/ml from the22.1hour
activationassay,and with500, 1000,1500,and 2000 gg/ml from the46.0hour activationassay
were evaluatedforchromosomal aberrations.No significantincreaseincellswithchromosomal
aberrations,polyploidy,orendoreduplicationwas observedattheconcentrationsanalyzed,
exceptfora weak increaseinendoreduplicationat2000 pg/ml,anextremelytoxicdoselevel,
from the45.9houractivationassay.

The testarticle,T-6342,was considerednegativeforinducingchromosomal aberrationsin
culturedwhole bloodhuman lymphocyteswithand withoutmetabolicactivation.Theseresults
were verifiedinindependentlyconductedconfirmatorytrials.

CHV StudyNo.: 17073-0-449CO 6
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ChromosomalAberrationsinHumanWholeBloodLymphocytes
With a ConfirmatoryAssay With MultipleHarvests

With T-6342

1.0 SPONSOR: 3M Corporation

2.0 MATERIAL (TEST ARTICLE):

2.1 Client'sIdentification:T-6342

2.2 Date Received:July21,1995

2.3 PhysicalDescription:Clear,colorlessliquid

2.4 GeneticsAssay No.: 17073

3.0 TYPE OF ASSAY: Chromosomal AberrationsinHuman Whole Blood Lymphocytes
With a ConfirmatoryAssay With MultipleHarvests

4.0 PROTOCOL NO.: 449CO, Edition2,Modifiedfor3M Corporation

5.0 STUDY DATES:

5.1 InitiationDate:July9,1996

5.2 ExperimentalStartDate: July31,1996

5.3 ExperimentalTerminationDate:August 26,1996

6.0 SUPERVISORY PERSONNEL:

6.1 Study Director:HemalathaMurli,Ph.D.

6.2 LaboratorySupervisor:CarolS.Spicer,B.S.

7.0 OBJECTIVE:

The objectiveofthisinMilM assaywas toevaluatetheabilityofthetestarticle,
T-6342,toinducechromosomal aberrationsinculturedhuman whole bloodlymphocytes,
withand withoutmetabolicactivation.

CHV StudyNo.: 1707')-0-449CO 7
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8.0 RATIONALE:

The assayisdesignedtoestablishwhetherthetestarticleor itsmetabolitescan interact
withcellstoinducechromosome breaks.Chemicallyinducedlesionsmay resultin
breaksinchromatinthatareeitherrepairedby thecellinsucha way as tobe undetectable
orresultinvisibledamage. Aberrationsarea consequenceoffailureormistakesinrepair
processessuchthatbreaksdo notrejoinorrejoininabnormalconfigurations(Evans,
1962).

Inordertodetectchromosomal aberrations,cellsmust be inmetaphaseso that
chromosomes arevisible.The lymphocytesinblooddo notusuallydivideand are
stimulatedtodivideincultureby phytohemagglutinin(PHA). The cellsarelaterarrested
attheappropriatestage(metaphase)by Colcemid'.

9.0 EXPERIMENTAL DESIGN:

Resultsfrom thedoserangefindingassay were usedtodeterminethedoserangetobe
usedin thechromosomal aberrationsassay.In thedose rangefindingassay,thecultures
were harvested20.1hoursafterinitiationoftreatment.Mitoticindicesofthecultures
were evaluatedforevidenceoftoxicity.A summary ofthetreatmentscheduleforthe
preliminarytestisgivenbelow.

Summaiy ofDose RanizefindingAssay TreatmentScheduleinHours

Test TestArticle Wash Colcemid" Fixation

- S9 0 19.5 20.1 22.1

+s9 0 3 20.1 22.1

Inthechromosomal aberrationsassays,replicatecultureswere usedateachdose level,
and negative,solventcontrols,and foreachdoseofthepositivecontrol.The aberrations
assayswere conductedwitha 22.0hourharvesttimeintheinitialtrialand with22.1and
46.0hour harvesttimesintheconfirmatorytrials.Chromosomal aberrationswere
analyzedfrom theculturestreatedatfourdoselevelsand from one ofthepositivecontrol
doses.A summary ofthetreatmentscheduleforthechromosomal aberrationsassaysis
givenbelow.

CHV StudyNo.: 17073-0-449CO 8
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Summamo-f-hromosomalAberrationsAssayTreatmentSchedu HoursCh lein

Test Culture Chemical Wash Colcemid' Fixation
Initiation

InitialTrial

-s9 -48 0 19.2 20.0 22.0

+s9 -48 0 3.0 20.0 22.0

ConfirmatoryTrial

-s9 -48 0 19.3 20.1 22.1

+s9 -48 0 3.0 20.1 22.1

- S9 -48 0 43.3 44.0 46.0

+s9 -48 0 3.0 44.0 46.0

10.0 MATERIALS AND METHODS:

10.1 CellsUsed:

Human venous bloodfrom a single,normal,healthymale donorwas drawn into
sterile,heparinizedVacutainers.Cultureswere initiatedwith0.3ml ofbloodper
5 ml cultureforthedoserangefindingassayand 0.6ml ofbloodper 10.0ml
cultureforthechromosomal aberrationsassaysin15 ml centrifugetubes.

10.2 CellCultureMedium:

The cellswere incubatedatabout37'C on a slope,withloosecaps,inan
atmosphereofabout5% C02 inair.The culturemedium usedwas RPMI 1640
(JRH Biosciences)supplementedwith15% fetalbovineserum (FBS; Biochemed,
Lot#E5')')1,doserangefindingassay;LotNo.:T06024,chromosomal aberrations
assay),1% phytohemagglutinin(PHA-M; Gibco),penicillin(100units/ml;
QualityBiologicals)and streptomycin(100pg/mi-,QualityBiologicals),and
2mM L-glutamine(QualityBiologicals).

10.3 Negativeand SolventControls:

Inthenonactivationassays,negativecontrolswere cultureswhich containonly
cellsand culturemedium. Solventcontrolswere culturescontainingdeionized
wateratthehighestconcentrationusedintestcultures(I% or 10.0@Ll/ml).Inthe

CHV StudyNo.: 1707'3-0-449CO 9
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activationassays,thenegativeandsolventcontrolswerethesameasdescribedin
thenonactivationassaysbutwiththeS9 activationmix included.

10.4 PositiveControlAgents:

The positivecontrolagentswhich were usedintheassayswere mitomycin C
(MMC) forthenonactivationseriesand cyclophosphamide(CP) inthemetabolic
activationseries.MitomycinC (CAS# 50-07-7,Sigma,Lot# 40H2508) isa
clastogenthatdoesnotrequiremetabolicactivation.Cyclophosphamide (CAS
6055-19-2,Sigma,Lot # 43HO269) doesnotactdirectlybutmust be convertedto
activeintermediatesby microsomalenzymes. Inthechromosomal aberrations
assays,threeconcentrationsofMMC (0.1,0.2,and 0.3gg/mi)and CP (20,30,
and 50 gg/ml)wereusedtoinducechromosomal aberrations.One ofthedose
levelswas analyzedineachoftheaberrationassays.Both MMC and CP were
dissolvedinwater.

10.5 Dose RangefindingAssay:

Inthesetests,cultureswere initiatedwith0.3ml ofbloodper 5 ml cultureand
were incubatedfortwo dayspriortotreatment.

10.5.1TestWithoutMetabolicActivation:

The lymphocyteswere incubatedwiththetestarticlefor19.5hoursat
=37'C. Then,thetestarticlewas washed from thecellswithphosphate
bufferedsalineandfreshcompletemedium containingColcemid' (final
concentration0.1 gg/ml)was added. The cultureswere thenharvested2.0
hourslater.(SeeSectionson Harvestand SlidePreparationand Staining).

10.5.2TestWith MetabolicActivation:

Inthistest,thelymphocyteswere incubatedtothetestarticleforthree
hoursat=37'C inthepresenceofa ratliverS9 reactionmixture(S9
15lil/mi,NADP 1.5mg/ml,and isocitricacid2.7mg/ml). The S9
fraction(MolecularToxicology,Inc.,Lot#0667)was derivedfrom the
liverofmale Sprague-Dawleyratswhich had been previouslytreatedwith
Aroclor1254toinducethemixed functionoxidaseenzymes which are
capableofmetabolizingchemicalstomore activeforms. The threehour
incubationtimewas usedbecauseprolongedexposuretotheS9 mixture
mightbe toxictothecellsand theenzyme activityofS9 islostrapidlyat

CHV StudyNo.: 17073-0-449CO 10
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about37*C.ThemediumdidnothaveFBS duringtheexposureperiodto
avoidpossibleinactivationofshortlivedand highlyreactiveintermediates
produced by theS9 enzymes by bindingtoserum proteins.

Aftertheexposureperiodthecellswere washed twicewithbuffered
saline.Complete RPMI culturemedium was addedtothecultureswhich
were thenincubatedfor18.5hourswithColcemid'(finalconcentration
0.1 gg/ml)added forthelast2.0hourstocollectmetaphase cells.The
cultureswere thenharvested,fixed,and slideswere preparedand stained
as was describedforthenonactivationdoserangefindingassay.

10.5.3Assay Evaluation:

Mitoticindexwas analyzedfrom thesurvivingdoselevelsby analyzing
thenumber of metaphasespresentin 1000 consecutivecells.

10.6 AberrationsAssay WithoutMetabolicActivation:

Cultureswere initiatedtwo dayspriortotreatmentwith0.6ml ofwhole bloodper
10.0mi culturein15ml centrifugetubes.Two daysaftercultureinitiation,the
cellswere treatedwiththetestarticleatpredeterminedconcentrationsforabout
19.-'land 43.")hours.The cultureswere thenwashed withbufferedsalineand
completeRPMI 1640 medium containing0.1 gg/miColcemid" was placedback
ontothecells.Two hourslater,thecellswere harvestedand airdriedslideswere
made. The slideswere thenstainedin5 % Giemsa solutionfortheanalysisof
chromosomal aberrations.

10.7 AberrationsAssay With MetabolicActivation:

Cultureswere initiatedtwo dayspriortotreatmentwith0.6ml ofwhole bloodper
10.0mi culturein15ml centrifugetubes.Two daysaftercultureinitiation,the
cultureswere incubatedat=37*C forthreehoursinthepresenceofthetestarticle
and theS9 reactionmixture.Afterthethreehourexposureperiod,thecellswere'
washed twicewithbufferedsalineand thecellswere refedwithcompleteRPMI
1640 medium. The cellswere incubatedfortherestofthecultureperiodup tothe
timeofharvestwith0.1 gg/mlCoicemid'presentduringthelast2.0hoursof
incubation.The metaphasecellswere thenharvestedand preparedforcytogenetic
analysis.

CHV StudyNo.: 17073-0-449CO
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10.8 HarvestProcedure:

The cellsuspensionwas centrifuged.thesupernatantwas discardedand cellswere
treatedwithhypotonicKCI (0.075M) forapproximately10minutes.This
treatmenthelpstoswellthecellsand thusdispersethechromosomes. After
centrifugationand removaloftheKCI, thecellswere washed threetimeswith
freshlypreparedfixative(absolutemethanol:glacialaceticacid,'):1,v:v).Air-
driedslideswere preparedfrom theharvestedcells.

10.9 SlidePreparationand Staining:

Slideswere preparedby droppingtheharvestedcultureson cleanslides.
The slideswere stainedwith5% Giemsa solutionfortheanalysisof
mitoticindexandchromosomal aberrations.Allslideswere thenair-dried
and coverslipped.

10.10 AberrationsAnalysisand Assay Evaluation:

Cellswere selectedforgood morphologyand onlycellswiththenumber of
centromeresequaltothemodal number 46 were analyzed.

One hundredcells,ifavailable,from each replicatecultureatfourdoselevelsof
thetestarticle,thenegative,solvent,and positivecontrolcultureswere analyzed
forthedifferenttypesofchromosomal aberrations(Evans,1962;See Section
15.0).At least25 cellswere analyzedforchromosomal aberrationsfrom those
cultureswith>25% cellswithchromosomal aberrations.Forcontrolofbias,all
slideswere coded priortoanalysis.Cellswithaberrationswere recordedon the
datasheetsby themicroscopestagelocation.Mitoticindexwas assessedby
analyzingthenumber ofmitoticcellsin1000 cellsand theratiowas expressedas
a percentageofmitoticcells.

The followingfactorswere takenintoaccountintheevaluationofthe
chromosomal aberrationsdata:

I. The percentageofcellswithany aberrations.
2. The percentageofcellswithmore thanone aberration.
3. Any evidenceforincreasingamounts ofdamage withincreasing

dose,i.e.,a positivedose response.

CHV StudyNo.: 17073-0-449CO 12
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Chromatidandisochromatidgaps,ifobserved.werenotedintherawdataand
were tabulated.They were not,however,consideredintheevaluationofthe
abilityofthetestarticletoinducechromosomal aberrationssincetheymay not
representtruechromosomal breaksand may possiblybe inducedby toxicity.
Percentpolyploidyand endoreduplicationwere analyzedand resultswere
tabulated.HistoricalcontroldataarepresentedinTable8.

A cellclassifiedas"GT" isconsideredtocontain10 aberrationsforstatistical
purposesbuta ">" isalsoincludedinthetablesforthisclassificationtoindicate
thatitisa minimum number.

Statisticalanalysisemployed a Cochran-Armitagetestforlineartrendand Fisher's
Exact Test(Thakuretal.,1985)tocompare thepercentageofcellswith
aberrations(and,ifapplicable,thepercentageofcellswithmore thanone
aberration),polyploidy,and endoreduplicationintreatedcellswithresultsfrom
vehiclecontrols.Testarticlesignificancewas establishedwhere p<0.01.All
factorsasstatedpreviouslywere takenintoaccountand thefinalevaluationofthe
testarticlewas basedupon scientificjudgement.

11.0 RESULTS:

11.1 Solubilityand Dose Determination

Deionizedwater(PreparedatCHV, Lot# 20)was thesolventofchoiceforthis
assay.T-6342 was dissolvedindeionizedwaterata concentrationof500 mg/ml
forthedoserangefindingassay. The testarticlesolutionsand thevehiclecontrol,
deionizedwater,weredosedwitha dosingvolume of I% (10gi/ml)forthis
assay.Concentrationsof0.167,0.500,1.67,5.00,16.7,50.0,167,500,1670,and
5000 gg/ml were testedinthedoserangefindingassaywithand withoutmetabolic
activation.The stabilityofthetestarticleunderthepreparationanddosing
conditionsusedinthisassayistheresponsibilityofthesponsor.

11.2 Dose RangefindingAssay WithoutMetabolicActivation

Hemolysis was observedpriortowash intheculturesdosedwith5000 jig/mi.
Mitoticindiceswereanalyzedfrom theculturesdosedwith0.167,0.500,1.67,
5.00,16.7,50.0,167,500,1670,and 5000 gg/ml (Table1).Reductionsof '35%,
6%, 38%, 15%, 18%, 57%, and 100% were observedinthemitoticindicesofthe
culturesdosed with0.500,1.67,5.00,16.7,500, 1670,and 5000 gg/ml. Based on
theseresults,theinitialtrialoftheaberrationsassaywithoutmetabolicactivation

CHV StudyNo.: 17073-0-449CO
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wasconductedwitha22.0hourharvesttestingconcentrationsof127,253,505.
1010,1510,2010,and2510gg/m1.

11.3 Dose RangefindingAssay With MetabolicActivation

Hemolysis was observedpriortowash intheculturesdosed with5000 gg/mi.
Mitoticindiceswere analyzedfrom theculturesdosedwith0.167,0.500,1.67,
5.00,16.7,50.0,167,500, 1670,and 5000 gg/ml (Table1).Reductionsof8%,
5%, 4%, 1%, and 100% wereobservedinthemitoticindicesof theculturesdosed
with 1.67,50.0,500, 1670,and 5000 gg/ml,as compared withthesolventcontrol
culture.Based on theseresults,theinitialtrialoftheaberrationsassaywith-
metabolicactivationwas conductedwitha 22.0hourharvesttestingconcentra-
tionsof253,505, 1010,1510,2010,2510,30 10,and 40 10 gg/ml.

11.4 Chromosomal AberrationsAssay WithoutMetabolicActivation

INITIAL TRIAL

Hemolysis was observedpriortowash intheculturesdosed with2510 gg/ml.
Reductionsof38%, 18%, 18%, 50%, 55%, and 95% inthemitoticindicesas
compared withthesolventcontrolcultureswere observedintheculturestreated
with 127,253,505,1010,1510,and 2010 pg/ml,respectively.Chromosomal
aberrationswere analyzedfrom theculturestreatedwith25-'),505,1010,and
1510gg/mi (Table2).No significantincreaseincellswithchromosomal
aberrations,polyploidy,orendoreduplicationwas observedattheconcentrations
analyzed.

Based on theseresults,theconfirmatorytrialundernonactivationconditionswere
conductedtestingdoselevelsof 125,250,500,900, 1200,1600,and 2000 gg/ml
witha 22.1harvestand 62.5,125,250,500,900,1200,1600,and 2000 pg/ml
witha 46.0harvest.

CONFIRMATORY TRIAL

Inthe22.1-hourconfirmatorytrial,hemolysiswas observedpriortowash ofthe
culturesdosed with1600 and 2000 gg/ml,and a slightevidenceofhemolysiswas
evidentatharvestoftheculturesdosedwith 1600 gg/ml. Reductionsof2%,
14%, 64%, 74%, 93%, and 93% inthemitoticindicesascompared withthe
solventcontrolcultureswereobservedintheculturesdosedwith 125,500,900,
1200,1600,and 2000 gg/ml,respectively.Chromosomal aberrationswere ana-
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llvzedfromtheculturestreatedwith125,250.500,and900@Lg/mi(Table3).No
significantincreaseincellswithchromosomalaberrations,polyploidy,or
endoreduplicationwas observedattheconcentrationsanalyzed.

Inthe46.0-hourconfirmatorytrial,hemolysiswas observedpriortowash ofthe
culturesdosed with 1600 and 2000 @Lg/ml.Reductionsof 59%, 93%, 98%, and
98% inthemitoticindicesascompared withthesolventcontrolcultureswere
observedintheculturesdosedwith900,1200,1600,and 2000 gg/ml,
respectively.Chromosomal aberrationswere analyzedfrom theculturestreated
with125,250,500,and 900 gg/ml (Table4).No significantincreaseincellswith
chromosomal aberrations,polyploidy,orendoreduplicationwas observedatthe
concentrationsanalyzed.

The sensitivityofthecellcultureforinductionofchromosomal aberrationsis
shown by theincreasedfrequencyofaberrationsinthecellsexposedtoMMC, the
positivecontrolagent.The testarticleisconsiderednegativeforinducing
chromosomal aberrations,polyploidy,and endoreduplicationundernonactivation
conditions.

11.5 Chromosomal AberrationsAssay With MetabolicActivation

INITIAL TRIAL

Hemolysis was observedpriortowash intheculturesdosedwith2010,2510,
3010,and4OlOpg/ml. No cellswerevisiblepriortotheadditionofColcemid"to
theculturesdosedwith4010 Ag/ml,and hemolysiswas observedpriortothe
additionofColcemid"intheculturesdosedwith3010 gg/ml. Reductionsof
15%, 20%, 15%, 4-)%,77%, and 95% inthemitoticindicesascompared withthe
solventcontrolcultureswere observedintheculturestreatedwith253,505, 1010,
1510,2010,and 2510 pg/mi,respectively.Chromosomal aberrationswere ana-
lyzedfrom theculturestreatedwith505,1010,1510,and 2010 pg/ml(Table5).
No significantincreaseincellswithchromosomal aberrations,poly loidy,or.p
endoreduplicationwas observedattheconcentrationsanalyzed.

Based on theseresults,theconfirmatorytrialunderactivationconditionswere
conductedtestingdoselevelsof250,500, 1000,1500,2000,2500,and
3000 gg/rrylwith22.1and 46.0hourharvests.

CHV StudyNo.: 17073-0-449CO 15
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CONFIRMALORY TRIAL

In the22.1-hourconfirmatorytrial,hemolysiswas observedpriortowash and
priortoharvestof theculturesdosed with2000,2500,and 3000 @Lg/ml.
Reductionsof 15%, 5%, 69%, 82%, 97%, and 100% inthemitoticindicesas
compared withthesolventcontrolcultureswere observedintheculturestreated
with500, 1000,1500,2000,2500,and 3000 pg/ml,respectively.Chromosomal
aberrationswere analyzedfrom theculturestreatedwith250,500,1000,and
1500gg/ml (Table6).No significantincreaseincellswithchromosomal
aberrations,polyploidy,orendoreduplicationwas observedattheconcentrations
analyzed.

Inthe46.0-hourconfirmatorytrial,hemolysiswas observedpriortowash and
priortoharvestoftheculturesdosedwith2000,2500,and 3000 Ag/ml.
Reductionsof 15%, 80%, 100%, and 100% inthemitoticindicesascompared
withthesolventcontrolcultureswere observedintheculturestreatedwith 1500,
2000,2500,and 3000 gg/ml,respectively.Chromosomal aberrationswere ana-
lyzedfrom theculturestreatedwith500,1000,1500 and 2000 pg/ml(Table7).
Due totoxicity,only52 metaphaseswere availableforanalysisinone ofthe
culturesdosedwith2000 pg/ml. No significantincreaseincellswith
chromosomal aberrations,polyploidy,orendoreduplicationwas observedatthe
concentrationsanalyzed,exceptfora weak increaseinendoreduplicationat
2000 gg/ml,an extremely.toxicdoselevel.

The successfulactivationofthemetabolicsystemisillustratedby theincreased
incidenceofcellswithchromosomal aberrationsintheculturesinducedwith
cyclophosphamide,thepositivecontrolagent.The testarticleisconsidered
negativeforinducingchromosomal aberrations,polyploidy,and
endoreduplicationunderconditionsofmetabolicactivation,exceptfora weak
increaseinendoreduplicationatan extremein,toxicdoselevelinthe46.0hour
assay.

12.0 CONCLUSION:

The testarticle,T-6342,was considerednegativeforinducingchromosomal aberrations
inculturedwhole bloodhuman lymphocytescellswithand withoutmetabolicactivation.
These resultswere verifiedinindependentlyconductedconfirmatorytrials.

CHV StudyNo.: 17073-0-449CO 16
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14.0 EXPERIMENTAL DATA TABLES
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TABLE I

DOSE RANGEFINDING ASSAY

Assay No.:17073 TrialNo.:I Date:07/31/96
Compound: T-6342 Lab No.:CY7316

MetabolicActivation:-S9

% mitotic
Treatment Index

NEGATIVE CONTROL PPMI 1640 5.9

SOLVENT CONTROL Water 10.0A[/mi 6.8

TEST ARTICLE 0.167pg/ml 7.4

0.500pglml 4.4

1.67;Lg/mi 6.4

5.00ligtml 4.2

16.7pglml 5.8

50.0;Lg/mi 7.2

167gg/mi 7.1

500Ag/mi 5.6

1670jig/mi 2.9

5000ggiml* 0.0

MetabolicActivation:+S9

Mitotic
Treatment Index

NEGATIVE CONTROL PPMI 1640 7.4

SOLVENT CONTROL Water 10.0pi/mi 8.3

TEST ARTICLE 0.167gg/mi 9.4

0.500pg/ml 9.6

1.67pg/mi 7.6

5.00gg/ml 8.3

16.7jig/mi 8.4

50.0gg/ml 7.9

167gg/ml 8.6

500pgtml 8.0

1670pglml 8.2

io0ogg/ml* 0.0

*ToxicdoselevelRIMI 1640 ('tjltureme(lium

CHV StudyNo.: 1707')-0-449('0 19



TABLE2

CHROMOSOME ABERRATIONS IN HUMAN LYMPHOCYTES

CellsFixed22.0[loursAfterTreatnient

Z Assay No.: 17073 Trial I Date:08/07/96 Lab CY8066

Coiiipotiiid:T-6342

NUNIII17RAND TYIIE01:ABERRATION

OF % 0/0
NOT ABERPA- CEI.1,S Cl-*I-I,SSIKIIII.I: 01111:R "I'IONS Wil'ilWil'il..........................I.........................................................................CELLS [ll:R ABERRA- ABERR)

GT CE'I,L TIONS ]"IONS
SCORED 'FG SG UC Tn en in s,R QR CR D R Cl DF

CONTROLS
NEGATIVE: PPMI 1640 A 100 2 1 1 0.01 1.0 0.0

B 100 1 0.00 0.0 0.0
A+B 200 3 1 1 0.01 0.5 0.0

SOLVENR: Water IO.Opl/mi A 100 3 0.00 0.0 0.0
B 100 3 0.00 0.0 0.0

A4B 200 6 0.00 0.0 0.0
llosi-IIvi:: mmc 0.300 1&glml A 25 4 2 1 4 3 1 0.36 32.0 4.0

B 25 7 1 5 2 4 0.44 44.0 0.0
Atll50 11 3 5 1 6 3 5 0.40 38.0* 2.0

I'ES'I'ARl'ICI-E 127lig/ml**A+B 0

253pgtnil A 100 7 0.00 0.0 0.0
B 100 2 1 0.01 1.0 0.0

A+B 200 9 1 0.01 0.5 0.0
505jig/III[ A 100 5 1 0.01 1.0 0.0

B 100 6 0.00 0.0 0.0
A+B 200 11 1 0.01 0.5 0.0

101ogg/ml A 100 1 2 0.03 2.0 1.0
11 100 3 1 1 0.01 1.0 ().0

AiB 200 3 1 2 2 0.02 1.5 0.5
1510jig/iiii A 100 4 3 2 0.02 2.0 0.0

11 100 2 1 1 0.02 2.0 00
A+B 200 6 3 3 1 0.02 2.0 0.0

20IOpg/ml***A+B 0

l(IIN,ll1640=Culiuremediuni MMC=Mitoiii5,cin C
Signit-icanti),greaterthanthesolventcontrols,p<0.01.

c) **Chromosome aberrationsnotanalyzeddue tohighdrdosesavailableforanalysis. Chromosome aberrationsnotanalyzeddue toexcessivetoxi



TABLE3

CHROMOSOME ABERRATIONS IN HUMAN LYMPHOCYTES

CellsFixed22.1 Hours AfterTreatment

Assay No.: 17073 Trial 2 Date:08/14/96 Lab CY8166

Compound: T-6342

'ABERRATIONNUMBEit AND TYPE 01-

OF %NOT ABI-'RPA- CELI.S CELI.SCOMPUTI'D S[Ntll[,E C()Mlll.[:x OIIIER 'I'IONS Wl'i'llWl'I'll>.............................................................................:.............................CELLS . . . PER ABERRA-ABERRA
SGSCORED TG :UC TB@ SB 11)::TR QR: CR D R Cl @DF GT CELL TIONS TIONS

CONTROLS
NEGATIVE: PPMI 1640 A 100 2 0.00 0.0 0.0

B too 1 0.00 0.0 0.0
A+B 200 3 0.00 0.0 0.0

SOLVENT: Water IO.Opi/mi A 100 2 1 0.01 1.0 0.0
B 100 1 0.01 1.0 0.0

A+B 200 2 2 0.01 1.0 0.0
POSII*IVE: mmc 0.300pgtml A 23 5 6 2 4 2 1 0.60 40.0 20.0

B 25 1 1 3 2 3 1 0.36 32.0 4.0
A+B 50 6 1 9 4 7 3 1 0.48 36.00 12.0*

TEST ARTICLE 125pg/mi A 100 6 0.00 0.0 0.0
B 100 3 1 0.00 0.0 0.0

A+B 200 9 1 0.00 0.0 0.0
250pgtmi A 100 0.00 0.0 0.0

B 100 1 0.01 1.0 0.0
A+B 200 1 0.01 0.5 0.0

500pg/mi A 100 6 1 0.00 0,0 0.0
B 100 3 0.00 0.0 0.0

A+B 200 9 1 0.00 0.0 0.0
900lig/nil A 100 3 1 0.00 0.0 0.0

B 100 4 1 0.01 1.0 0.0
A+B 200 7 1 1 0.01 0.5 o@o

1200pgtml**A+B 0
1600pg/ml**A+B 0
20OOpgtml*$ A+B 0

l@IIN,ll1640=Culture niedium MMC = MitoiTi),cinC * Signiricantlygreaterthanthesolventcontrols,p<0.01.
Cliroiiiosonicaberrationsnotanalyzeddue toexcessivetoxicity.



TABLE4

CHROMOSOME ABERRATIONS IN UIUMAN LYMPHOCYTES

z CellsFixed46.0 Hours AfterTreatiiient

Assa),No.: 17073 Trial4:2 Date:08/14/96 Lab CY8166

1
--4 IL:oiiipouiid:T-6342

NUMIIER AND TYPE OF ABERRATION

OF % %

No
ABERRA- CELLS CELLSr) @2MPUTTED

................COMPLEX TIONS Wl'ril WITH>LCELLS .... ................ . ..............................................
PER ABERPA- ABERRA-

SCOPIL S]B ID @TRiQR:CR: D R ci DFTG SG UC B GT CELL TIONS TIONS('ON,rROI.S
NEGA IIVE: RPMI 1640 A 100 1 3 0.03 2.0 1.0

B 100 2 1 1 0.02 2.0 0.0
A+B 200 3 4 1 0.03 2.0 0.5

SOLVENT: Water IO.Opl/mi A 100 2 0.02 2.0 0.0
B 100 2 1 1 0.02 2.0 0.0

A+B 200 2 3 1 0.02 2.0 0.0

'I'ES'I'ARl'ICLE 62.Spg/ml*A+B 0

125pg/mi A 100 5 1 0.01 1.0 0.0
B 100 6 0.00 0.0 0.0

A+B 200 11 1 0.01 0.5 0.0
250pg/nil A 100 5 0.00 0.0 0.0

B 100 4 0.00 0.0 0.0
A+13 200 9 0.00 0.0 0.0

500 pp,/ml A 100 4 1 1 0.02 2.0 0.0
13 100 5 1 0.00 0.0 ()@o

A+B 200 9 1 1 1 0.01 1.0 0.0
900 pg/mi A 100 4 1 1 0.01 1.0 0.0

B 100 4 0.00 0.0 0.0
A+B 200 8 1 1 0.01 0.5 0.0

1200pglnil**A+B 0
16001ig/inl**A+n 0
2000pg/nil*$A+B 0

ltl'hll1040 ('tilltireiiiediiiiii
(,'Iiioiiiosoiiieaberrationsnotanalyzeddueit)Iiiglier

.
dosesavailableforallilysis. Cliroiiiosoiiieaberrationsnotanalyzeddue it)e.\cessivefoxicil)



TABLE5
CHROMOSOME ABERRATIONS IN HUMAN LYMPHOCYTES

CellsFixed22.0HoursAfterTreatnieiitC-

Z Assay No.: 17073 Trial I Date:08/07/96 Lab CY8066

Compound: T-6342

NIJMBI.'.RAN[) TYPE OF All[-.RRA'I'ION

OF % %NO'l
ABERRA- CEI.1,S CELL

(,Ok,lpt
4- Lj'l*[.'I)INII C()Nflll,l:x O'lll[;R'I'IONS Wl'i'llWl'i'll... ............ ................. .............CELLS . . ..........................

PER ABERRA-ADERID ::'rRQR CR D R Cl "DF GT CELL TIONS TION
SCORED TG SG UC TBS 'SB

CONTROLS
NEGATIVE: PPMI 1640 A 100 1 1

0.00 0.0 0.0B 100
0.00 0.0 0.0

A+B 200 1 1
0.00 0.0 0.0SOLVENT: Water IO.Opl/ml A 100 3 2
0.02 2.0 0.0B 100 3 1
0.00 0.0 0.0

A+B 200 6 1 2
0.01 1.0 0.0floslIIVI-': cil 50.0pg/ini, A 25 4 7 1 2 3 0.52 44.0 9.0B 25 4 5 14 1 2 3 2 0.88 52.0 28.0

A+B 50 8 5 21 2 4 6 2 0.70 48.0* 18.0*

I'ESI'AR'FICLE 253pg/ml** A+B 0

505jig/nil A 100 2
0.00 0.0 0.0B 100 2
0.00 0.0 0.0

A+n 200 4
0.00 0.0 0.0

10]Opg/nil A 100
0.00 0.0 0.0B 100 6
0.00 0.0 0.0

A+B 200 6
0.00 0.0 0.0

1510pgtml A 100 4 1 3 0.03 2.0 1.011 100 7 1 1 0.01 1.0 0.0
A+ll200 11 2 4 0.02 1.5 0.5

2010pg/mi A 100 2 1 0.01 I.o 0.0B 100 7 2 1 0.01 1.0 0.0
A+B 200 9 2 2 0.01 1.0 0.0

2510pg/nil***A+B 0

GIT

ltl'NII1640 CultureiiieditiiiiCil= Cyclolilit)spi,iiii,itic
Sigiiii-icaiitlygreaterthanthesolventcontrols,p<0.01.
* ('hrojiiosonieisbcrrationsnotanalyzeddue tohigh@rdosesavailableforanalysis.

Chromosome aberrationsnotanalyzeddue toexcessivetoxi
I)uctotoxicity,only83 metaphasesfrom the14culturewere analyzedforpolyploidyand endoreduplication.



TABLE6

CHROMOSOME ABERRATIONS IN HUMAN LYMPHOCYTES
CellsFixed22.1 Hours AfterTreatment

Assa),No.: 17073 Trial 2 Date:08/14/96 Lab CY8166

Cojiil)otiiid:1'-6342

NIJMIII-R ANI) l'YPEOF A13ERRATION

OF % %NO
ABERRA- CELI.S CELI,I'[)SIMI'L.E COMPI.EX )IlirRTIONS Wil'il WI'Flf>4@, .................:..............................................I........................................('UI,LS

PER ABFRRA-ABERK
Ic

SCORED 'I'G SG UC TB::SB- ID :TR:QR:CRI D R Cl GT CELL TIONS TIONS..TiCON'I'ROI-S
Ni:(iA'I'IVE:RPM] 1640 A 100 8

0.00 0.0 0.0B 100 6 1 0.01 1.0 0.0
A+B 200 14 1 0.01 0.5 0.0

SOLVENT: Water 10.0111/mi A 100 3 2 1 0.03 3.0 0.0B 100 5 2 0.00 0.0 0.0
A+B 200 8 2 2 1 0.02 1.5 0.0

POSITIVE: CP 50.Opg/ml$** A 25 4 2 7 2 1 0.40 32.0 8.0B 25 5 1 6 2 1 0.36 36.0 0.0
A+B 50 9 3 13 2 2 2 0.39 34.0* 4.0

I'ESI'AR'riCLE 250 pg/mi A 100 5 1 1 0.00 0.0 0.0It100 2 1 0.00 0.0 0.0
A+B 200 7 2 1 0.00 0.0 0.0

500tig/mi A 100 3 1 0.01 1.0 0.0B 100 5 1 2 0.02 2.0 0.0
A+B 200 8 1 3 0.02 1.5 0.0

1000pg/Bil A 100 7 1 0.01 1.0 0.013 100 7 1 0.01 1.0 0.0
A+B 200 14 2 0.01 1.0 0.0

1500pgtml A 100 9 2 2 1 0.03 2.0 1.0B 100 10 4 0.04 4.0 0.0
A+B 200 19 2 6 1 0.04 3.0 0.5

20OOpg/nil** Aill0
25OOpg/ivil** A4t) 0

30OOpgtml** A+B 0

RPMI 1640 Culturemedium CP = Cyclophosphamide
Si@,iiit-ic-,iiii[vgreaterthanthesolventcontrols.p<0.01.
(*Iii-oiiiosoiiieaberrationsnotanalyzeddue it)excetsivetoxicity.

Due to toxicity,only56 metaphascsfrom theA cultureand 36 metaphasesfrom theB culturewere analyzedforpolyploidyandendoreduplication.



TABLE7

CHROMOSOME ABERRATIONS IN HUMAN LYMPHOCYTES
CellsFixed46.0 Hours AfterTreatment

Z Assay No.: 17073 Trial 2 Date:08/14/96 Lab CY8166

Cojiipouiid:T-6342

NUMBER AND TYPE OF ABERRATION

#OF % %
NOT ABERRA- CELLS CELLS

4'- COMPUTED SIMPI.E COMPLEX OTIIER TIONS Wl'fli WITtf>l4-
CEI.1,S ................ PER ABERRA- ABERPA
SCORED TG SG UC TB SB ID :TR::QR::CR::D R Cl DF GT CELL TIONS TIONS

C) CONTROLS
NEGATIVE: PPMI 1640 A 100 3 0.00 0.0 0.0

B 100 2 1 0.01 1.0 0.0

A+B 200 3 1 0.01 0.5 0.0
SOI.VENT: Water 10.0Pt/all A 100 1 1 1 0.01 1.0 0.0

B 100 3 1 0.01 1.0 0.0

A+B 200 4 1 2 0.01 1.0 0.0

I'LS'TAR-l'ICLE 2SOpg/ml** A+B 0

500 tag/ml A 100 3 0.00 0.0 0.0
B 100 1 1 0.00 0.0 0.0

Ai-B200 4 1 0.00 0.0 0.0

loootig/mi A 100 3 0.00 0.0 0.0
B 100 2 1 0.01 1.0 0.0

A+B 200 5 1 0.01 0.5 0.0

1500jig/mi A 100 4 o@oo 0.0 0.0
B too 9 1 1 0.01 1.0 0.0

A+B 200 13 1 1 0.01 0.5 0.0

2000 pg/ml* A 52 2 2 1 1 0.04 3.8 0.0
B 148 2 2 1 1 0.03 2.0 0.7

A4-B 200 4 2 3 1 1 1 0.03 2.5 o@5

25OOpgtml*$* A+B 0
3000lig/lill***@%ill0

RPNII 1640 Culturemedium
Signii-icantlygreaterthanthesolventcontrols,p<0.01.
Chromosome aberrationsnotanalyzeddue ti)higherdosesavailableforanalysis. Chromosome aberrationsnotanalyzeddue toexcessivetoxi

NOT
TG SG UC

[)ticit)it)xicity,only54 niciaphasesfrom liteA ctillureand 58iiiettiphasesfrontlhc13culturewere analyzedforpolyploidyand endoreduplica(ion.

,it



TABLES

CONTROL DATA OF CHROMOSOME ABERRATIONS INHUMAN LYMPHOCYTES

4-95 THROUGH 12-95

Of % Of Cells % Of Cells % % Endore- %
Activation Aberrations With With >1 Poly- duplicated Mitotic

NegativeControl
PerCell Aberrations Aberration ploidy Cells Index

Without MIN 0.00 0.0 0.0 0.0 0.0 0.4
MAX 0.06 2.5 0.5 1.0 1.0 7.1

AVG 0.012 0.72 0.06 0.18 0.03 3.57
N Is is 19 17 35 18

SolventControl
Without MIN 0.00 0.0 0.0 0.0 0.0 0.5

MAX 0.06 2.5 0.5 1.0 2@O 10.9
AVG 0.011 0.79 0.05 0.14 0.10 4.52
N 29 29 29 Is 35 29

PositiveControl
MitomycinC Without MIN 0.02 1.5 0.0 0.0 0.0 0.1

MAX 0.6() 39.5 15.0 0.0 0.0 6.6

AVG 0.267 22.22 3.63 0.00 0.00 2.46
N 19 19 19 11 31 19

NegativeControl
with MIN 0.00 0.0 0.0 0.0 0.0 0.6

MAX 0.03 2.0 0.5 1.0 0.5 9.6
AVG 0.010 0.75 0.06 0.28 0.02 4.68
N 19 is 18 17 27 Is

SolventControl
with MIN 0.00 0.0 0.0 0.0 0.0 0.5

MAX 0.02 2.0 0.5 2.0 0:0 10.7
AVG 0.009 0.66 0.05 0.25 0.00 6.13

PositiveControl
N 29 28 28 17 27 28

Cyclophosphamide With MIN 0.28 21.7 0.0 0.0 0.0 0.1
MAX 2.52 40.0 40.0 1.0 0.0 5.9
AVG 0.647 31.45 12.90 0.22 0.00 1.35
N 17 17 17 9 23 17
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15.0 DEFINITIONSOF CHRONfOSO.\,fEABERRATIONSFOR GIEMSASTAINED
CELLS

SIMPLE

TB ChromatidBreak: An achromaticregioninone chromatid,largerthanthe
,.%idthofa chromatid.The associatedfragmentmay be
partiall,,-orcompletelydisplaced.

SB Chromosome Break: Chromosome hasa clearbreak,formingan abnormal
(deleted)chromosome withan acentricfragmentthatis
dislocated.Thisclassificationnow includestheacentric
fragment(AF).An AF isdifferentfromaSB onlyin
thatitcannotberelatedtoany specificchromosome.

DM "DoubleMinute"Fragment: Thesearesmalldoubledots,which may represent
terminalorinterstitialdeletions,orevensmallrings.
Thesepossibleoriginsarenotdistinguishable.

COMPLEX

ID InterstitialDeletion: Lengthofchromatid"cutout"frommidregionofa
chromatid,resultingina smallfragmentorringlying
besidea shortenedchromatidora gapinthechromatid.

TR Triradial: An exchangebetweentwo chromosomes,orone
chromosome andan acentricfragmen@ which resultsin
a three-armedconfiguration.

QR Quadriradial: An exchangelikea triradial,butresultingina four-
armed configuration.

CR Complex Rearrangement: An exchangeamong more thantwo chromosomes or
fragments,causedby theinductionofseveralbreaks.

D Dicentric: An exchangebetweentwo chromosomes whichresults
ina chromosome withtwo centromeres.Thisisoften
associatedwithan acentricfragmentinwhichcaseitis
classifiedasDF.

DF Dicentricwithfragment.
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COMPLEX (Continued)

TC Tricentric: An exchangeinvolvingthreechromosomes and resulting
ina chromosome withthreecentromeres.Often
associatedwithtwo tothreeAF. Such exchangescan
involvemany chromosomes and arenamed asfollows:

QC Quadricentric: fourcentromeres,up tofourAF
PC Pentacentric: fivecentromeres,up tofiveAF
HC Hexacentric: sixcentromeres,up tosixAF

R Ring: A chromosome which formsa circlecontaininga
centromere.Thisisoftenassociatedwithan acentric
fragment,inwhich caseitisclassedas RF.

RC Ring Chromatid: Singlechromatidring(acentric).

RF Ring withassociatedacentricfragment.

ci Chromosome Intrachange: Exchange withina chromosome; e.g.,a fingthatdoes
riotincludetheentirechromosome.

T Translocation: Obvious transferofmaterialbetween two chromosomes
resultingintwo abnormalchromosomes. When
identifiable,scoredas"T"not"2AB".

AB Abnormal: Abnormal monocentficchromosome. This isa
chromosome whose morphology isabnormal forthe
karyotype,and oftentheresultofa translocation,
pericentricinversion,etc.Classificationusedif
abnormalitycannotbeascribedto,e.g.,a reciprocal
translocation.
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OTHER

GT GreaterthanTen: Greaterthan10aberrations:A cellwhich containsmore
than10aberrations.Heavilydamaged cellswillbe
analyzedtoidentifythetypesofaberrationsbecause
multiplefi-agments,suchas thosefound associatedwith
a tricentric,do notcountas independentaberrations.

pp PolyploidCell: A cellcontainingmultiplecopiesofthehaploidnumber
(n)ofchromosomes.

E Endoreduplication: A failureofchromosomes toseparate,resultingina 4n
cell.

NOT COMPUTED

TG Chromatid Gap: ("tidgap").An achromatic(unstained)regioninone
chromatid,thesizeofwhich isequaltoorsmallerthan
thewidthofa chromatid.These arenotedbutnot
usuallyincludedinfinaltotalsofaberrationsasthey
may notallbe truebreaks.

SG Chromosome Gap: ("isochromatidgap,IG").Same aschromatidgap butat
thesame locusinbothsisterchromatids.

UC UncoiledChromosome: Failureofchromatinpacking.Probablynota true
aberration.
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