
Summary PFOS Rat Cross-Fostering

StudyNumbers:3M T-6295.13,Argus418-014

Compound & Lot: PFOS (Perfluorooctanesulfonate)- Lot 217,98.4% pure(SMD
AnalyticalRequest53030)

C.A.S.RegistryNumber: 275-39-3

Study Title:Oral(Gav@oe)Cross-Fosterin-Study ofPFOS inRats

ReportDate: 23 July 1999 (in-life);II February2000 (serum analysis)

Studv Year and GLP status:1998 - 2000 and GLP study

Procedures:Groups of femalerats(25/group)were administeredPotassium
Perfluorooctanesulfonate(PFOS) by dailyoralintubationatdose levelsof 0 or 1.6
mc,/ka/day.Dos'nL,startedwhen thefemaleswere approximately70 days old. The
female ratswere dosed for42 days priorto ii-iatinc,tountreatedmales.Afteriii@LtinE.
dosincrcontinuedin thefemalesthrou-houtaestationand the21 days of lactation.

At parturition,thecontroland treatedcroups were subdividedintoadditional-rolipsfor
cross-fosterin-of littersand forobtainine,pharmacokineticsamples. For cross-fostering
thelitterswere transferredto anotherdam,%x,hichhad delivered- no dam was allowed to
raiseitsown litter.The foursuboroups were asfollows:controldams withlittersfrom
controldams (ne-ativecontrol);treateddams withlittersfrom treateddams (positive
control);controldams withlittersfrom treateddams; and,treateddims with littersfrom
controldams. On day of lactation4,litterswere culledto 10,withequalnumbers persex
where possible.

On lactationday one (dayofbirth)lun-and liversamples were collectedfrom selected0
pups of controland treatedlittersnot used forcross-fostering.These tissuesampleswereZD
fixedforelectronmicroscopicevaluation.

In additiontothecross-fosteredlitters,eightcontroldams and littersand two exposed
dams and litterswere assignedtopharmacokineticsample collectionon day 14 of
lactation.Samples of milk,serum, liverand milk secretingglandswere obtainedfrom
thedams. Pup serum and liversamples were obtainedand pooled from thelitters
correspondingtothedams. All samples were frozenand sentto the3M Envirotunental
AnalyticalLaboratoryforpossiblefutureanalysis.

On days of lactation2'1and 22,-serumind liversamples were obtainedatten-nfrom dams
and litters.Uttersamples were pooled. All samples were frozenand shippedtothe3M
EnvirorunentalLaboratoryforpossiblefutureanalysis.



Results:Mean bodyweightswerereducedinthetreated(1.6mg/kg/day)femalesduring
thepre-matingandgestationperiods.Thesebodyweighteffectscorrelatedwithreduced
foodconsumption.Reducedpupsurvivaloccurredintwoofthefoursub-groupsas
shown bythefollowingdata.ControldamsX Controlpupshad3/191(1.6%)pupdeaths
(singledeathinthreelitters).TreateddarnsX Treatedpupshad34/177(19.2%)pup
deaths(deathsin8 of12litters).ControldamsX Treatedpupshad16/166(9.6%)pup
deaths(deathsin10ofIIlitters).TreateddamsX Controlpupshad2/181(1.1%) pup
deaths(sinoledeathintwolitters).Thesedataindicatethatreducedpupsurvivalwas a
resultofpupexposureinitteroandnotaresultofeffectsonthedam fromexposure.

I

Electronmicroscopy of theday-oldratpups' lun-sshowed no compound-relatedchances
on Type 11pneumocvtes nor on thelamellarbodies or lunorsurfactant.Electron
microscopy of theliverdid reveala compound relatedeffectintheday-oldratpups. The
liverof thepups from treateddams had increasednumber (2 to3 X) ofperoxisomes.
Peroxisome proliferationisa known PFOS livereffectinrats.Thisfindingindicates
compotind-relatedliverchan-e,;inthenew-born ratpup deliveredfrom dams treatedwith
PFOS at 1.6ma/kLy/da@-.

Oiil@-the anal%-sisof serum S@IIIIPICSt@ikciidLii-ln,-the stud@,iscomplete. 01 lactitioiida)-
14,controldams (ii=S)and theirlitter.@@(n=S) demonstritedlow backcrrotiiidlen,elsof
PFOS, withseven of theeiahtpairs(dams and litters)havinc,senim concentrationsof
PFOS below thelower limitofquintitation(< 0.05ppm). The eiglithcontrolpair(dam
and litter)measured 0.08ppi-nforthedam and 0.1 ppm forthepooled pup serum. The
two exposed dams had serum PFOS levelsof 98 and 218 ppm. For thedam with the98
ppm value,thepooled pup serum was at89 ppm PFOS. There was insufficientsample
volume todeterminetheserum PFOS concentrationfrom thepups associatedwith the
dai-nhivinszthe218 ppm serum PFOS.

From serum samples takenon days 21 and 22 of lactation,itisevidentthatexposureof
pups can occurafterbirthviathemilk. Pooled serum from pups inlittersborn from
untreateddams and cross-fosteredwithtreateddams (onlyexposed viamilk)had ')4 ppi-n
PFOS on average(n = 4) compared totheirtreatedfoster-damserum values,which
averacred72 ppm. Serum from littersbom to treateddams and cross-fosteredto
untreateddams (onlyexposed inittero)had 54 ppm PFOS on average(n = 6) compared
totheiruntreatedfoster-damserum PFOS values,which averaaed2.54ppm. The single-
digitppm PFOS levelsobservedintheseuntreatedfoster-damsismost likelyfrom
exposuretocontaminatedpup urineand feces,sincealluntreateddams which fostered
pups from untreateddams had serum PFOS valuesator below thelower limitof
quantitationof 0.05ppm. Littersfrom treateddams which were cross-fosteredtoother
treateddams (exposedinuteroand viamilk)had thehighestserum PFOS values,
averaging88 ppm (n = 6). In-thislattercase,thepooled litterserum PFOS conc*6ntratibns
were in therangeof foster-damsewm values(88ppm on averageforlittersvs.98 ppm
on averagefortheirrepectivefoster-dams).Itshouldbe noted thatthesesamples arefrom
theend of thelactationperiod(days21 and 22),and thatpups have likelystartedon feed
around lactationdays 14 and 15. Theironlyexposure would be inuteroor viamilk from



treateddams.Theseanalysesclearlydemonstratethatexposureoccursbothinuteroand
viamilk.

Conclusions:ReducedpupsurvivalobservedinthePFOS ratreproductionstudy(seeT-
6295.9)wasaresultofpupexposureinuteroandnotaresultofeffectsonthedam from
exposure.In-uteroexposureofPFOS (damtreatedat1.6mg/kg/day)canresultinliver
effects(increasedperoxisomes)beingpresentinthenew-bom pup.Theproductionof
pulmonarysurfactantbypupsdoesnotappeartoaffect6dbyexposuretoPFOS inittero.
PupscanbeexposedtosionificantlevelsofPFOS frominitteroexposureandviamilk
from exposed dams.

GlandswereNOTE: Althou-h samples of liver,urine,feces,milk, and milk-producin,.,
takenforpossibleanalysisof PFOS, thesesamples have notbeen analyzed.Two
additionalpharmacokineticstudieswere undertakentobettercharacterizedispositionof
PFOS duringpre2nancyand lactation.The firststudyexamines thedispositionofbod),
burden ifterpreornanevand throu-h-estation.The second studyeximines the
dispositionthrou-hpre-nancv and lact@it*lon.In-lifeiscomplete on thesestudies'.
however, anal3-sisisnotcoiiiplete.Reports areexpectedby ALI-LIST1.--'000.111
addition.@,,iia,-chiiiistic isplanned to start1,.-,tl,csecoiioia!ll'oi'
2000. The objecti%-esof tlii.@;stlid%'ai-L-:I tot)ctterunderstandthepossiblemec@aiiistiiof
toxicitytothepups;2)more precisel@-definetheno-effectlevelforreduced %,iibilit@,:
and,3)obtainadditionilpharinLicok-iiieti,:data.These threeadditionilstudieswill
enhance our complete understandingof thepotentialperinataleffectsof PFOS asthe%-
relateto senim and tissuePFOS colicciitrationsand potentialmechanisticendpollits.


