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Dear Dr. Hernandez:

Iam writingto clarifyinformationcontainedinthetwo-generationreproduction
studyon potassiumperfluorooctanesulfonate.A reportofthisstudywas submitted
on February 15,2000 as a supplementtotheTSCA Section8(e)Notice of9/14/98.
That noticehad been filedmidway throughthestudywhen we became aware of Fl
pup mortalityatthehighesttwo dosesinthestudy(1.6and 3.2mg/kg/d). The
studywas conducted %kithperfluorooctanesulfonategiven by oralgavage atfour
doses,0.1,0.4,1.6and 3.2mg/kg/d. Followingthepup mortalityseen inthe 1.6
and 3.2mg/kg/day dose groups,onlythe0.1 and 0.4mglkg/day doses groups were
continued intothesecond generation.

Language inthereportindicatedthatF2 pup viabilitywas affectedinthe0.4
mgikg/day dose group.This isnotthecase.Attachedisan amended reportfrom the
laboratoryperformingthestudy,Primedica,Argus Division.The amended
languageclearlystatesthattherewere no toxicologicallyimportanteffectson pup
survivalor grov-thatthehighestdosage tested0.4mgikg/day. Ihave attachedtable
E20 foryour reference.Itshows no significantdifferencesbetween thevehicle
controlgroup and the0.4mg/kg/day dose group fornumber of stillborn(0.3+/-0.6
and 0.5 +/-0.9),pup viability(97.1% and 96.2%) ornumber ofpups survivingper
litter,preculling,on day 4 (13.7+/-3.3and 13.8+/-2.4).

Dr. Marv Case,DirectorofToxicologyat3M and Dr. MildredChristianand Dr.
Raymond York ofPrimedicaArgus prepareda paperforpublicationthatreflects
thisinterpretation.Thispaperisstillunderinternalreview. Dr. John (Jack)Moore,
formerlyof EPA and now a consultantinToxicology,hasalsoreviewed thefull
reportand agreeswith thisinterpretation.

Irequestthatyou treattheattachedreportas supercedingtheearlierreport.You
willnotethatthestudyreportsubmittedasfollowup tothe8e had only summary
data tables.The enclosedreportincludesallof thedatatables,individualas well as
summary.
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Also enclosedisan analyticreportthatgivestheperfluorcoctanesulfonate
concentrationsinliverand serum samplescollectedfrom selectedanimalsinthe
two-generationreproductionstudy.The serum and liveranalyticaldataincludedin
thereportoffera limitedunderstanding,becauseofthetimingand limitednumber
ofsamples,ofthepharmacokinetiesofperfluorooctanesulfonate.

Two additionalstudieshave been undertakentodevelopan understandingofthe
dispositionofperfluorooctanesulfonateduringgestationand lactation.Inthefirst
ofthesestudies,potassiumperfluorooctanesulfonatewas administeredby gavage
up tothepointofmating,and dispositionofthebody burdenindams to pups was
followedduringgestation.Inthesecondstudy,dosingcontinuedthroughgestation
and lactation,and dispositionwas followedthroughlactation.The in-lifeaspectsof
thesestudiesarecomplete,and reportsareenclosed.Protocolsfortheanalytical
work associatedwiththesetwo studiesisenclosed.Finalanalyticalreportsshould
be availablewithinthreemonths.

A completecrossfosteringstudywas alsodone. Thisstudywas done withonly
two groups,a controland a group dosedat1.6mg/kg/day. Thisdose levelhad
minimal effecton thedams butproducedneonatalmortalityintheoriginaltwo
generationstudy.The cross-fosteringstudyshows thatneonatalpup mortalityis
relatedtoexposureofpupsiiiuteroduringgestation,althoughthereappearstobe a
contributiontothemortalityfromthetreateddams ifpupswere alsoexposed in
ittero.A copy ofthefinalreportisenclosed.

Two ancillaryreportsareassociatedwiththecross-fosteringstudy.Inthefirst,
serum perfluorooctanesulfonatelevelsindams and pups were monitoredatlactation
days 14 and 21 or22. Thisreportdemonstratesthatpups areexposedinuteroand
canbe exposedviamilk. Litterswithexposureinuteroand viamilk from treated
foster-damshave serum valuesapproximatingfoster-damserum valueson days 21
or22 oflactation.Litterswhich were bornofuntreateddams butcross-fosteredto
treateddams have serum concentrationsroughlyone-thirdoffoster-damvaluesat
theend oflactation.Littersborn oftreateddams butcross-fosteredtountreated
dams have serum valuesofapproximatelyhalftheirbirthdams attheend of
lactation.The untreatedfosterdams arefound toacquiresingle-digitppm levelsof
perfluorooctanesulfonateintheirserum,presumablyfrom exposuretopup urine
and feces.
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The secondancillaryreporttothecross-fosteringstudyrelatestoelectron
microscopyconductedon lungand livertissueofpupsculledshortlyafterbirth.
Lung tissuewas examinedforpossibleeffectsofperfluorooctanesulfonateon
pulmonary surfactantproduction.Therewas no differencebetween controland
exposedpups with regardtolungarchitectureand thepresenceoflamellarbodiesin
Type IIpneumocytes. Surfactantproductionappearednormal. Since
perfluorooctanesulfonatecausesperoxisomeproliferationinrodents,livertissue
was examined forthepresenceofperoxisomes.Pups exposedinuterowere found
tohave a two tothreefoldincreaseinperoxisomes.Copiesofbothreportsare
enclosed.

An additionalfollow-upstudyisbeingplannedtoexplorethepossibleroleof
decreasesincholesterolatbirthasa mechanism forreducedpup viability.Ithas
been shown (Levinet.al.,1989)thatratpupsundergoa burstofsteroidsynthesis
activitypriortobirthfollowedby a periodofmuch reducedsynthesisfollowing
birth(perhapsdue tothepresenceofexogenouscholesterolduringlactation).liNlG
CoA reductaseand I-IMGCoA synthasemRNAs arehighestduringlatefetallife
and undergo a precipitousreductionimmediatelyafterparturition.Harb et.al.
showed thatfluvastatin,anHMG CoA reductaseinhibitormarketedasLescolfor
hypercholesterolemia,ifadministeredpriortoand duringgestation,causesneonatal
mortality.The mortalitywas preventedby co-adniinistrationofmevalonate,the
productofthereactioncatalyzedby FMG CoA reductase.
Perfluorooctanesulfonatereducesserum cholesterolinlaboratoryanimalsand is
reportedtoreduceactivityofHMG CoA reductase(Haughom and Spydevold,
1992).Our plannedstudywould testthehypothesisthattheneonatalmortality
observedinthehighdose groupsofthetwo-generationperfluorooctanesulfonate
studyisdue tothereductionincholesterolsynthesisdue toreducedHN4G CoA
reductaseactivity.Thiswould be doneby attemptingmevalonaterescue,similarto
thefluvastatinstudy.We willalsoattemptrescuewithcholesterol.

Two additionalobjectivesarebeingdesignedintotheplannedstudy.The first
would be tomore preciselydefinea NOEL andLOEL forpup mortalityby testing
dosesbetween 0.4and 1.6mg/kg/day. The secondistoobtainadditional

pharmacokineticdata.
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Human infantsdo notundergoa similarprecipitousdrop incholesterolsynthesisat
birth(Levinet.al.,1989).Establishingreducedcholesterolsynthesisasa
mechanism of actionwould have significantimplicationswhen assessingrisk
associatedwiththefindingsinthetwo-generationstudy.The plannedstudyis
currentlyundernegotiationwitha contractlaboratory.We willsharetheprotocol
and expectedcompletiondatewithyou when theyareavailable.

We arelookingforwardtodiscussionsbetweenour scientistsand agency scientists
abouttheinformationwe have submittedand continuetosubmiton
perfluorooctanesulfonate.

Sincerely,

LarryR. Zobel,MD NTH
StaffVice President& MedicalDirector

c: Dr.CharlesAuer,DirectorChemicalControlDivision(noattachments)
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