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Study
CellProliferationStudywithN-EthylPerfluorooctanesulfonarnidoEthanol(N-EtFOSE; 3M T-

6316.11),PerfluorooctaneSulfonicAcid PotassiumSalt(PFOS; 3M T-6295.16),and N-Ethyl

Perfluoroctanesulfonaniide(PFOSA 3M T-7091.1)inRats

Purpose
To assesscellproliferationand peroxisomeproliferationinratsadministeredtestmaterialinthe

diet.

Sponsor

3M CorporateToxicology

Building220-2E-02,3M Center

St.Paul,NN 55144-1000

Study Representative

Marvin T. Case,D.V.M, Ph.D.

3M CorporateToxicology

Phone No.:651733-5180

Fax No.:651733-1773

Email:mtcase@numn.com

AlternativeStudy Representative

Andrew M. Seacat,Ph.D.

3M CorporateToxicology

Phone No.: 651575-3161

Fax No.:651733-1773

Email:amseacat@mnun.com

Study Location

R.O.W. Sciences

15FirstfieldRoad

Gaithersburg,Maryland 20878
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Study Monitor

Sandra R. Eldridge,Ph.D.

PathologyAssociatesInternational

Phone No. 301624-2036

Fax No. 301663-8994

Email:srepaisaic@aol.com

Study Director

Gary W. Wolfe,Ph.D.,D.A.B.T.

R.O.W. Sciences

Phone No.:301330-3723

Fax.No.:301330-3738

Email:gwolfe@lab.row-com

Principal Investigator

San&a R. Eldridge,Ph.D.

PathologyAssociatesInternational

Phone No. 301624-2036

Fax No. 301663-8994

Email:SREPAISAIC@aOl.cOm

Study Pathologist

Carolyn Moyer, D.V.M., Diplomate,A.C.V.P.

PathologyAssociatesinternational

Phone No. 301624-2928

Fax No. 301663-8994

Proposed Study Timetable

In-lifeStartDate:To be addedby protocolamendment; Day 0

InlifeEnd Date:To be added by protocolamendment

AuditedDraftReportDate:To be addedby protocolamendment

Regulatory Compliance
This studywillbe conductedinthespiritofGood LaboratoryPractice(GLP) regulations.
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Animal Care and Use Statement
AllproceduresinthisprotocolareincompliancewiththeAnimal WelfareAct Regulations,9 CFR

1-4.IntheopinionoftheSponsorand studydirector,thestudydoes notunnecessarilyduplicate

any previouswork.

Quality Assurance

Not applicable.

Test Materials

TestMaterial: N-hWubr, PFOS PFOSA Wy-14,643

(completedby (completedby (tobe added by (tobe addedby

3K 3W protocol protocol
khendment) amendment)

-IdenEfic-ation:'-N-btkL)br, PFOS -FF-OSA Wy

LotNumber: FM 3929 217

Purity. -- -----9@2 1Vo 99%

Stability: > 5 years > 5 years

Storage room temp. room temp. room temp.

Conditions:
Characteristics:waxy solid whitepowder amber waxy solid

Reserve (Archive)Samples
A reservesample (approximately5 g)ofeachlotwillbe takenandstored.atroom temperature.

These samples willbe transferredtotheSponsoraftercompletionofthein-lifephase tobe retained

inaccordancewith 40 CFR 792.195.

Dispositionof Test Material

Afterauthorizationfrom theSponsor,any remainingtestmaterialwillbe returnedto:

Marvin Case,D.V.M., Ph.D.
3M CorporateToxicology
Building220-2E-02,3M Center
St.Paul,Minnesota 55144-1000
Phone No.:651-733-5180
Fax No.: 651-733-1773

476437]
added by

toc

ol

endment)

Y=SOI(
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Animals

:

pecies:

n: Crl:CD'(SD)IGS BR

Source: CharlesRivFr-L-aboraton@e--s,Inc.,Raleigh,NC

Age atInitiationofTreatment: Preferabfe-6weeks of age,butnotmore than 8 @Week-sof age

Weight atInitiationofTreatment: 150 to300 9

umber and Gender- males

n
identificationby-fn-@vidualcartagsand cagecards

:ies:@

s-EF-
n@_
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Husbandry

g: Sinalehoused inhanaing stainlesssteelwirecaoesHousin
1

0 0 0

Diet: Teklad 7012 CertifiedRodent Diet.Freshfoodwillbe providedweekly.

Feed isanalyzedby themanufacturerforconcentrationsofspecifiedheavy
metals,aflatoxin,chlorinatehydrocarbons,organophosphates,and specified
nutrients.Specifiednutrientsanalysesareon fileatR.O.W. Sciences.

Tap water,providedaWater-
A libitumviaan automaticwateringsystemorwater

bottles.The waterisanalyzedatleasttwo timesperyearforcontaminantsand
specificmicrobes.The resultsoftheseanalysesareon fileatR.O.W.
Sciences.

Contaminants: The studydirectorand/ortheSponsorhave consideredpossibleinterfering
substancespotentiallypresentinaniinalfeedand water,includingthetest
materialitselforpossiblestructurallyrelatedmaterialsaswellastheitems
listedin(2)and(3)above.None ofthesecontaminantsarereasonably
expectedtobe presentinanimalfeedorwateratlevelssufficienttointerfere

withthisstudy.

Environment: The targetedtemperaturesarebetween 64 and 79F witha relativehumidity
between 30% and70%. Temperatureandhumidityaremonitored
continuously.A 12-hourlight/12-hourdarkcyclewillbe maintained.Ten or
greaterairchanges/hourwillbe maintained.

Acclimation: Animalswillbe acclimatedtothefacilityfora minimum of7 dayspriortothe
startofdosing.Animals willbe observedforgeneralhealthand suitabilityfor
testingduringthisperiod.Animals thatarediseasedorunsuitablefortesting
willbe removed from thestudy.

Randomization: Usina computer-oeneratedrandom numbers witassi-nmenttogroups,At the

0 c'
0

timeofrandomization,theweightvariationoftheanimalsofeach sexused
shouldnotexceed± 2 S.D.ofthemean weight,andthemean body weights
foreach groupofeach sexwillnotbe statisticallydifferent.

Justification: Ratswillbeused becauseoftheextensivehistoricaldatabase,and theFDA
requirementsfora rodentspecies.
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Group Designations, Dietary Levels and Scheduled Sacrifice Time Points

NumbeFofM-ale Rats

Group Number Control N-ETFOSE PFOS PFOSA Wy-14,643 TotalNo.

(TimePoint) (0pprq)--300 100 30 ppm --IOOPPM--Iooo m ofanimals

1 10 10 10 10 10 10 5 65

(48hrs)

2 10 5 5 5 5 5 5 40

(7d s)

3 10 5 5 5 5 5 5 40

(14days) -

4 10 5 5 5 5 5 40

(Iwk

5 10 5 5 5 5 5 5 40

recovery'
TotalNo. of
Animals 50 30 30 30 30 30 25

Dosing Procedures

Method of Administration
Dietary.AnimalsinGroupsIthrough3 willreceivetestdietfor48 hours,7 days,and 14

days,respectively.

Animals inGroups 4 and 5 willreceivetestdietfor14 daysfollowedby a I or4 week

recoveryperiod,respectively.

Reason for Dosing Route

The potentialhuman exposureisby theoralroute.

Dose Preparation

l@twk
Tota

225

Beforeinitiationoftreatment,dosepreparationofeach testmaterialwillbe mixed. Alldose

preparationswW bestoredatroom temperature.Dose preparationwillbe documented and

reported.See AttachmentIfortestdietpreparationprocedures.
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Retention Sample
Samples (approximately100 g) willbe takenfrom thedose preparationand storedatroom

temperature.Unless usedforanalyses,thesesampleswillbe discardedatleast1month

aftercompletionofthein-lifephase.

Observation of Animals

Clinical Observations
Each animalwillbe observedtwicedaily(am. andp.m.)formortalityand moribundity;

findingswillbe recordedastheyareobserved.

Body Weights
Priortotreatment(atrandomization),weekly forWeek I through4 weeks ofrecovery.

Food Consumption

Weekly forWeek I through4 weeks ofrecovery.

ClinicalChemistry
Animals willbe fastedovernightbeforeanimal'sschedulednecropsy;bloodwillbe collectedfrom

ajugularveinintoan EDTA-coated tube.Serum enzyme levelsofalaninean-dnotransferase(ALT),

alkalinephosphatase,aspartateaminotransfemse(AST),cholesterolandtriglycerideswillbe

determined.

Termination
Unscheduled Sacriflces and Deaths
Necropsieswillbe done. Animals tobe sacrificedwillbe anesthetizedwithCO,, weighed,and

exsanguinated.
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Scheduled Sacrifices

Interim Sacrifices
At 48 hrs,7 days,and 14 days,animalswillbe fastedovernight,bled forserum samples,

anesthetizedwithC021weighed, and exsanguinated.

NOTE: Two serum sampleswillbe needed,(1)a 0.5ml sampleforclinicalchemistryand

(2)a 1.5ml sampleforcompound levelanalysis.

The abdominalcavityofeachanimalwillbe opened,theliverwillbe removed and

weighed,and liversampleswillbecollected.Animals willbe discardedafterliver

collection.

Terminal Sacrifices
After1 and 4 weeks ofrecovery,animalswillbe fastedovernight,bledforserum samples,

anesthetizedwithC02,weighed, exsanguinated,and necropsied.

NOTE: Two serumsampleswillbe needed,(1)a 0.5ml sampleforclinicalchemistryand

(2)a 1.5ml sampleforcompound levelanalysis.

Postmortem Procedures

Necropsy
The necropsywillincludeanexaminationoftheexternalfeaturesofthecarcass;allexternal

body orifices;theabdominal,thoracic,and cranialcavities;organs;and tissues.

Cell Proliferation Tissue Collection and Immunohistochemical Evaluation

Representativesamplesof theleftlaterallobeof theliverand any macroscopiclesionsof the

liverwillbe collectedandpreservedinzincformalin.

Afterfixation,each sampleofEverwillbe deliveredto:

Sandra R. Eldridge,Ph.D.
PathologyAssociatesInternational
15 Worman's MillCourt,SuiteI
Frederick,Maryland 21701
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Proliferationcellnuclearantigen(PCNA) evaluationwillbe done on thesamples. In addition,

liversectionspreparedfrom thesame tissueblockwillbe stainedwithhematoxylinand eosin

and examined microscopically.

Palmitoyl-CoA Oxidase Tissue Collection and Analyses

A sample(approximately500 mg) oftherightlaterallobeoftheliverwillalsobe collectedfrom

selectanimalsand flash-frozeninliquidnitrogen.See AttachmentIIIforprocedure. 71beliver

tissuewillbe storedina freezersettomaintain-60 to-80*C untilanalyzedby Covance for

palmitoyl-CoAOxidaseactivity.The liversamplesto be analyzedwillincludeallstudy

animals,EXCEPT forthe Wy-14,643 animalsand allanimalsfrom the 4-week recovery

groups. in additionto thisstudy,samplesfrom a previous3M studywillbe analyzedfor

palmitoyl-CoAOxidaseactivity;thesesamplesconsistof liversamplesfrom 35 ratsand 35

guineapigs.

Tissue Collection for Electron Microscopic Evaluation
Sectionsof liverfrom allanimalswillbe collected,niincedto approximatelyone millimeter

cubes and placedina fixativeappropriateforelectronmicroscopy.The containersand fixative

willbe providedby PAI. Electronmicroscopywillbe performedon one miinw perteatmnt

group exhibitingthehighestcellproliferativeresponseas wellas one controlmih@ atthe

discretionoftheSponsor,from onetimepointaswellasthe4-week recovery.Thus, EM will

be performedon one animalfrom thecontrol,N-ETFOSE (one dose only to be determined),

PFOS, PFOSA, and Wy groupsatone ofthetimepoints,aswellasthe4 week recovery,fora

totalof 10animals.

Remaining Liver Tissue
The remaininglivertissuewillbe frozenand storedat-60 to -80'C for possiblefuture

analysis.

Organ Weights

At thescheduledsacrifices,theliverwillbe weighed.

Histopathology
Liverfromeachanimalthatisexaminedforcellproliferationwillbe stainedwithhematoxylin

and eosin,and examined microscopicallyforhistopathologicchanges.
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Reports
One copy of thedraftreportwillbe sentto theSponsor. The reportwillincludethe following

information:

Experimental Design and Methods

Results

dose analyses
mortality
clinicalobservations
body weights
body weight changes
foodconsumption
testmaterialconsumption
clinicalpathologyresults
palmitoyl-CoA oxidaseactivities
macroscopic observations
microscopicobservations
ultrastrucmralobservations
cellproliferationassessments

Record Retention
AR raw data,documentation, records,protocol,specimens, and finalreportgenerated as a

resultof thisstudy willbe archivedin the storagefacilitiesof PAI fora periodof 1 year

followin-submissionofthefinalreporttotheSponsor. One yearaftersubmission of thefinal

report,allofthe aforementionedmaterialswillbe senttothe Sponsor and a returnfee willbe

charged. Allraw datastoredon magneticmedia willbe retainby PAI.
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PROTOCOL APPROVAL

marvin*ase, 2D@-V
StudyRepresentative
3M CorporateToxicology

04 / liz

UEY- W. e, h.D., A. T Date

StudyD' t r
R.O.W. S * nces

99
Eldridge. Ph.D. Date

PrincipleInvestigator
Pathology AssociatesInternational

sv- Ir
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Attachment: I

Test Diet Preparation Procedures

1) Determine theamount of testdiet(feed)thatisto be preparedand weigh out thatamount of

feed.

2) Calculatethe amount of testarticlethatisneeded to preparethetestdietat the desired

concentration.

3) Accuratelyweigh outthenecessaryamount oftestarticle.

4) Transfertheweighed testarticletoacontainerand add a smallvolume of acetonetocontainer.

Manuallymix to dissolvethetestmaterw addingacetoneas necessary(typicalratioof test

materialto acetoneis
. 1 g- 15-20ml acetone).Visuallyinspecttestmaterial/acetorlefor

solubilityoftestmaterial.
I

5) Preparea pre-mixby transferringthedissolvedtestmaterialinto4 kg of feedina.Hobart

mixingbowl. Mix for10 minutes.Transferthepremixto a largermixer,add remaining

amount ofweighed diet,mix for30 n-dnutes.
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Attachment: II

Collection of Tissue Samples for Biochemical and Molecular Analysis

Because of the extreme instabilityof certainenzymes and biomolecules,itisessentialthattissues

be harvestedas soon afterdeath as possibleand flashfrozeninunediatelyin liquidnitrogen.

Failuretofollowtheseproceduresmay leadtolossof theentiresample and allthe energiesand

resourcesthatwere investedintogeneratingthe samples. Therefore,make every effortto comply

withthefollowing:

1) Harvest the tissuesamples as soon as possibleafterdeath. Delays may allow for

biodegradationand/orinactivationof thedesiredendpoint.

2) lirunediatelysubmerse the tissuesample directlyintoliquidnitrogen. Dry ice or other

alternativeswillnot suffice.Itisimportantthatthetissuebe immersed directlyin liquid

nitrogenTransferringittoa dryvessel(orsample container)suspended inliquidnitrogenwill

not suffice.The tissuemay freezetothevesselwalland willthenbe impossibleto remove

withoutcompletelydestroyingthevessel(orsample container).

3) Be absolutelysureto maintainthetissuefrozen. Itshouldbe storedina sealedcontainerat-

700C and shipped or transfeffedon dry ice. Ifneeded, the frozensample can be fractured

(brokenintoportionsfor differentapplications)by placingina cruciblewhich containsliquid

nitrogentokeep thesample frozenwhilegrinding/fracturing.


