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I. STLTDYOBJECTIVE

Theobjectiveofthisstudyistodeterminethemetabolismofthetestarticlesusing
isolatedhepatocytespreparedfromratandhumanliver.Thedatageneratedbythisinvitro
systemwillbeusedtocomparethemetabolismofthetestarticlesinthetwospecies.

Hepatocyteswillbe isolatedfrom ratand human liverspecimens.The cellswillbe
allowedto attachinmonolayer cultureand thenwillbe incubatedwithsuitableconcentrations
of thetestchemicals.Aliquotsof theculturemedium containingceuswillbe removed atthe
selectedtime-points.The proteincontentand 7-ethoxycoumarin0-deethylaseactivity,a
cytochrome P-450-associatedactivity,willbe determinedinculturesfrom eachpreparation.

U. STATEMEENT OF PURPOSE

The purposeofthisstudyistoprovidedatathatcan be used tosupportapplicationsfor
researchormarketingpermitsforproductsregulatedby theFood and Drug Administration
and submittedpursuanttosections406,408,409,502, 503,505,506, 507, 510,512-516,
518-520,706 or 801,or otherapplicablesectionsoftheFederalFood, Drug and CosmeticAct
or Sections351 or 354-36OF ofthePublicHealthServiceAct. This studywillbe conducted
accordingtoSRI StandardOperatingProcedures(SOP's)as wellas incompliancewiththe
Food and Drug Administration21 CFR Part58 Good LaboratoryPracticeforNonclinical

LaboratoryStudies.

M. TEST ARTICLE

A. TestArticleIdentification

Name: T-6292

Lot No.: To be providedby ResearchClient

Molecularweight:571.2
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Name: T-6293

Lot No.: To be providedby ResearchClient

Molecular weight: 685.28

Name: T-6294

Lot No.: To be providedby ResearchClient

Molecular weight: 527.2

Name: T-6295

Lot No.: To be 12rovidedby ResearchClient

Molecularweight: 538.1

B. Purityand Stability

Documentationoftheidentity,strength,purity,and stabilityofthetestarticleswillbe
theresponsibilityoftheResearchClient.Documentationon theidentityand purityof the
solventcontrol,DMSO, willbe obtainedfrom thesupplierofthecompound.

C. Handling and Storage

On receipt,thetestarticleswillbe placedina secondarycontainer(lightproof)and
storedas recommended by theResearchClient.A MaterialSafetyData Sheet(MSDS) or
othercomparable document specif@@gany hazardsand identifyingfirstaidand clean-up
proceduresincaseofan accidentalspillshallbe providedby theResearchClientand shall
accompany thetestarticles.The testarticleswillbe loggedinand storedinBuildingL, Room

LB286.
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D. DispositionoftheTestArticle

Any remainingunusedportionofthetestarticleswillbereturnedtotheResearch

Clientaftercompletionofthestudy.

rV. TEST SYSTEM

A. Background and JustificationforSelectionofthe TestSystem

The liveristhemajorsiteof metabolismofmost organicchemicals,bothendogenous
and foreign.Species-relateddifferencesinthemetabolismofxenobioticsarewellknown and
have been documented tobe correlatedtothetoxiceffectsof chemicalson certainspecies
(Caldwell,1980;Calabrese,1983). The recentavailabilityofhuman tissuesforresearch,
particularlyhigh-qualityhuman liverspecimens,hascontributedgreatlytotheknowledge base
on human xenobioticmetabolismcapabilities.In addition,thesetissuescan be used forin
vitroinvestigationson themetabolismoftestchemicalsearlyinthedevelopmentof new
productstomore reliablypredictthemetabolicfateofthechemicalinhumans.

B. Test Species

1. Rat. AdultSprague-Dawleyrats(3malesand 3 females)willbe used forthe
preparationof hepatocytes.They willbe purchasedfrom CharlesRiverLaboratoriesand will
weigh approximately200-250g and willbe atleast2 months oldatthetimeofreceipt.

The ratstobe used forthisstudywillbe housedinBuildingL, where thecellisolation
willbe performed. Ratswillbe takenfrom theshippingcontainers,weighed,examinedfor
generalhealth,and placedthreepercage in22 x 12'hx 8-inchsuspendedpolycarbomtecages
labeledwiththeirquarantinenumber assignments.Animalswillbe quarantinedinthesame
room inwhich theywillbe housed. Ratswillbe fed(ad libitum)PurinaCertifiedRodent
Chow (#5002)and thefeedsupplierwillprovideSRI withan analyticalreportidentifyingthe
diettobe freeofcontaminantsforeach lotoffeedreceived.A copy of eachanalyticalreport
willbe availableaspartofthestudyrecord.Ratswillreceivepurified(deionizedand UV-
treated)drinkingwaterad libitum.Temperaturewillbe maintainedat72 ± 40F and relative
humiditymaintainedbetween35 and 65%. A lightcycleof 12 hours lightand 12 hoursdark

willbe maintained,withlightstartingat06:00.

The laboratoryspecieswillbe quarantinedforatleast3 days beforeuseinan
experiment.The LaboratoryAnimal MedicineDepartmentatSRI willissuedocumentationto
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theStudyDirectoron thehealthofanimalsduringthequarantineperiod.Beforeisolationof
hepatocytes,theratswillbe anesthetizedwithsodium pentobarbital(65mg/kg).

2. Human. Human liverspecimenswillbe acquiredthrough cooperationwith

organprocurementorganizationsfrom brain-deadhuman organdonors. Liverfrom two males
and two femaleswillbe used. Tissueswillbe processedas fortransplant.The organswillbe
perfusedintheoperatingroom withice-coldorgan preservationsolutionand packed in ice.
The tissueswillthenbe shippedtothelaboratoryforcellisolationby themost expedient
method. Hepatocyteswillbe isolatedeitherby SRI Internationalor theywillbe obtainedfrom

theHuman CellCultureCenter(Folkston,GA) .

C. TestSystem Identiflcation

Each liverspecimenwillbe identifiedby a letterdesignatingthespecies(R = rat;H

human), followedby a number indicatingtheparticularspecimen.

D. Specimen Characteristics

For themetabolismstudies,sixratswillbe used (threemalesand threefemales)and
fourhuman specimens(twomales and two females).For human specimens,informationon
age,sex,race,and causeofdeathwillbe providedtotheResearchClient.Other pertinent
informationthatison drugexposure,smoking,and medicalhistorymay be available.

E. SpecialConsiderationsRelatedto Human Tissues

Complete serologytestingwillbe performedon eachhuman donor specimenand only
thosespecimensthattestnegativetohepatitisB and C viruses,human inimunovirus(AIDS),
and syphiliswillbe acceptedforuseon thisproject.Many ofthedonors,however, willhave

a positivereactiontocytomegalovirus(CMV).

Whatever theresultsof serologytesting,allhuman tissuewillbe treatedas infectious
and technicianswilltakethenecessaryprecautionsinitsuse forthisproject,includingwearing
properattirewhilepreparinghepatocytesor subcellularfractions.and performingincubations.

The tissueswillbe handledinahood toprotectthetechnicianftom aerosolsthatmay form
duringexperimentalproceduresand tokeep preparationssterile.Glasswarethatcomes into
contactwithhuman tissuewillbe disinfectedwithsodium perchlorate,thenwashed and

autoclaved.Disposablematerialswillbe incinerated.
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V. EXPERIMENTAL DESIGN

A. HepatocyteIsolation

Rat hepatocyteswillbe isolatedby eitherwholeliverorbiopsyperfusionas
convenient.Human hepatocyteswillbe preparedby theperfusionofbiopsysections(Strom et
al.,1981;Green etal.,1986;Allenand Green, 1991). Inbrief,thewhole liveror wedges of
theorgan willbe perfusedfirstwitha Ca"-freebuffer,followedby a buffercontaining
collagenase.Hepatocyteswillbe combed freefrom thedigestedtissueand purifiedby simple

differentialcentrifugation.

Isolatedhepatocyteswillbe platedontocollagen-coatedculturedishes(35 mm
diameter)ina modifiedWaymouth's 752/1culturemedium (CMHla) thatcontains11.2Ag/ml
alanine,12.8gg/ml serine,24.0 ilglmlasparagine,84.0Ag/ml gentamicinsulfate,0.168
tig/mlaminolevulinicacid,5.0 tLg/mloleicacid,5.0Ag/ml linoleicacid,1.0AgIml D,L-
tocopherol,288 ng/ml testosterone,272 ng/ml estradiol,393 ng/ml dexamethasone,7.9 Ag/rnl
thyroxin,30 ng/ml glucagon,0.02 U/ml insulin,0.1% ITS (CollaborativeResearch,Inc.;
finalconcentrations:5 Ag/ml transferrin,5 Aglml insulin,and 5 ng/ml selenium),0.2 mM L-
ascorbicacid2-phosphate,and 0.2% BSA. The initialplatingmedium willcontainfetal
bovineserum. After2 to3 hr of incubationat370C inan atmosphereof95% air:5% C02,

themedium willbe aspiratedtoremove nonviable,unattachedcellsand replacedwith CMHla

containingthetestarticle.

B. Metabolism Experiments

1. Preparationand AdministrationofTestArticle.The testarticleswillbe
preparedasstocksolutionsinDMSO, maintainingtheDMSO concentrationat0.1% or less
They willbe dilutedwithculturemedium togivea finalconcentrationdeterminedby
discussionswiththeStudyMonitor and basedon theresultsof therange-fmdingcytotoxicity
experiment.Stocksolutionsofthetestarticleswillbe preparedimmediatelypriortothe
experimentand keptintherefrigeratoror on iceuntiluse. Aliquotsofthesestocksolutions
willbe savedforlateranalysisby Advanced BioanalyticalServices(Ithaca,NY) toverifythe
concentrationsand homogeneity ofthestocksolutions.

2. Preparationof ConditionedMedium. Rat hepatocyteswillbe isolatedand

culturedon collagen-coatedculturedishesfor0 and 6 hr. At theappropriatetimepoint,the
hepatocyteswillbe scrapedintotheculturemedium. The cellsand medium willbe aspirated
and immediatelymixed withan equalvolume of icecoldmethanol. The conditionedmedium
willthenbe centrifugedatapproximately1200X g for5 minutesand subsequentlyfrozenfor
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shipmenttotheResearchClient.Approximately500 ml ofconditionedmedium ateach time

pointwillbe prepared.

3. IncubationofHepatocyteswith TestArticle. Cultureswillbe incubatedin
duplicatewith thetestchemicalinCMHla. Sampleswillbe takenat2 tiine-points(0 and 6
hr).The followingcontrolswillalsobe incubatedand samplestakenat0 and 6 hr: 1)
hepatocytesinmedia withouttestarticle(4setsofquadruplicateincubations);2) incubation
media containingtestarticlesbutno cells.The attachedcellswillbe scrapedintotheculture
medium. Then thecellsand medium willbe aspiratedand immediatelyadded toan equal
volume of ice-coldmethanoltostopthereaction.The sampleswillthenbe centrifugedathigh
speed ina tabletopcentrifugefor5 minutesand subsequentlyfrozenforshipment.

4. ProteinAssay. The proteincontentofthehepatocytecultureswin be
determinedby a spectrophotometricprocedure,Coomassieblueassay(Bradford,1976).

5. Cytochrome P450 Activity.As a controltoindicatethepresenceof
cytochromeP450 associatedactivity,7-ethoxycoumarin0-deethylation(ECOD) activitywill
be determinedineachpreparationof hepatocytes.The cellswillbe incubatedwith 100,UM
7-ethoxycoumarinfor1 hr. The culturemedium willbe assayedforhydroxycoumarin
productionusingthefluorometricmethod of Greenleeand Poland(1978).ECOD activitywill
be calculatedas theamount of hydroxycoumarinproduced/hr/mgprotein.

6. AnalysisofMetabolism. Samples willbe shippedtoDr. JackHenion at
Advanced BioanalyticalServices,Inc.foranalysisofmetabolism.

7. Data Collection.The proteinassayand ECOD assaywillbe performed using a
spectrophotometerand fluorometer,respectively.The valueswillbe recordedmanuallyor
capturedelectronically,dependingon equipment availability.Data from bothassayswillbe
recordedand manipulatedon a MicrosoftExcelspreadsheet.Informationon human liver
specimensarekept ina computer database and arealsorecordedina laboratorynotebook.

The resultsofthemetaboliteanalysis(performedby Advanced BioanalyticalServices,
Inc.)willbe returnedtoSRI and thedatawillbe calculatedasthemnol ofmetabolite/mg
protein.These datawillbe includedinthefmalreport.The resultsoftheanalysisoftheliver
tissueby Mr. James Johnsonat3M Environmentaland PollutionControlwillalsobe included
inthefmalreport.The raw datageneratedon themetaboliteanalysiswillbe keptand

maintainedby AdvancedBioanalyticalServices.The raw dataon levelsofthetestarticlesin
thehuman liversampleswillbe keptand maintainedby 3M.
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D. Sample ShippingAddresses

The incubationsamples,samplesof frozenhuman and ratlivertissue(approximately
1 g),FBS, BSA, L-ascorbicacid2-phosphate,and media (conditionedand fresh)willbe sent

to:

Dr. JackHenion,Ph.D.
Advanced BioanalyticalServices,Inc.
15 Catherwood Road
Ithaca,NY 14850

A sampleofeachhuman livertissue(approximately1 g)willbe sentto:

James -D.Johnson
3M EnvironmentalEngineeringand PollutionControl

935 Bush Avenue
Building2-3E-09
PO Box 33331
St.Paul,MN 55133-3331

The dataon proteincontent,ECOD, reports,and excesstestarticlewillbe sentto:

Dr. StevenC. Gordon
3M MedicalDepartment,ToxicologyServices

P. 0. Box 33220
St.Paul,MN 55133-3220

VI. CONTROL OF BIAS

Human tissueswillbe used astheybecome available.

VH. STATISTICAL EVALUATION OF DATA

Mean and standarddeviationswillbe determinedforthereplicateincubationsforeach

testafticle.
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VM. REPORTS

Draftreportswillbe issuedpriortosubmissionoftheFinalReport.Two copiesofthe

FinalReportwillbe submittedtotheResearchClient.

IX. RECORDS TO BE MAINTAINED

The laboratorynotebooks,allraw data,relevantcommunications,and theoriginalcopy
oftheFinalReportwillbe transferredtotheSRI RecordsCenter,BuildingB, aftercompletion
of thestudy.These materialswillbe maintainedfor10 years;thentheResearchClientwillbe

contactedconcerningfuturedispositionoftherecords.

X. GOOD LABORATORY PRACTICES (GLP) AND QUALITY ASSURANCE

This studywillbe conductedinaccordancewithGood LaboratoryPracticeRegulations.
The dutiesof SRIs QualityAssuranceUnit(QAU) willincludeinspectingthecalculations,
inspectinglaboratorywork, certifyingproperidentificationand notebookentryof samples,and
reviewingtheFinalReport.A QualityAssuranceStatementwillaccompany theFinalReport

ofthestudy.

Afterthestudyhasbeen initiated,modificationsoftheprotocol-byeithertheTesting
L.aboratoryor theSponsor-willbe submittedinwritingtotheotherparty.AR agreed-upon
modificationswillbe intheform ofProtocolAmendments, thatwillstatethespecific
modificationsand thereasonsforthemodificationsand willbe signedand datedby the
Sponsor'sRepresentativeand theTestingLaboratory'sStudyDirector.Allprocedureswillbe
performed inaccordancewithSRI StandardOperatingProcedures.

The StudyDirectorwillbe made aware ofany GLP noncompliancedirectly.Ifthis
areaofnoncompliancesignificantlyaffectstheresultsofthestudy,theSponsorwillbe notified
immediately.Thiswillbe documentedand theagreedupon outcome willbe forwardedtothe

QAU. ,

AuthorizeddesignatesoftheSponsormay inspectthisstudyduringregularworking
hours forqualityassurancepurposesand may copy any study-relatedoriginaldata.
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