
Summary PFOS RatTwo-GenerationReproductionStudy

StudyNumbers:3M T-6295.9,Argus418-008(in-life),FACT-TOX-012 (analytical).

Compound & Lot: PFOS (Perfluorooctanesulfonate)- Lot 217,98.4% pure(SMD
AnalyticalRequest 53030).

CAS No. 2795-39-3

StudyTitle:Combined Oral (Gavage)Fertility,Developmental and Perinatal/Postnatal
ReproductionToxicityStudy ofPFOS inRats.

ReportDate: 10 June 1999 (in-life);19 April1999 (analytical).

Study Year and GLP status:1997-1999 and GLP study

Procedures:Groups of male and femalerats(35/sex/group)were administered(dailyoral
intubation)PFOS atdose levelsof 0,0.1,0.4,1.6,and 3.2mg/kg/day. Dosing started
when theanimalswere = 70 days old. The male and female rats(Fogeneration)were
dosed for42 days priorto mating. Aftermating,,dosingcontinuedin themated females
throuc,houta station.At day 10 of gestation,Caesarean sectionwas done on 10
females/grouptocheck forany effectsinearlygestation.The remaininc,25
females/groupwere allowto delivertheirlitters.Dosing of thefemalescontinuedduring
the21-day lactationperiod.At weaning,2 males and 2 femalesper litterwere randomly
selectedforcontinuationon thestudy(Flgeneration).Note: Because of post-natal
effectsathicyhdoses (seebelow fordetails)onlythreegroupsof F, animalscontinued
thestudy,namely 0,0.1 and 0.4mgtkg/day.
Dailydosin-be-an intheF, pups theday afterweaninorand continuedthrou-houttheir
growth tosexualmaturity.At 24 days of acretheF, ratswere testedina passive
avoidanceparadicm. The animalswere alsotestedin a water-filledM-maze when theyc
were 70 davs old. Cohabitationformatincybeoranwhen theF, animals were 90 days old-
littermatematincrswere avoided.Dosinc,continuedinthefemalesthrou-hgestationand
21-day lactationafterdeliveryof F2 pups. The study ended upon weaning of theF2 PUPS-C)

Results:No deathsoccurredin any of theFo animalsand therewere no compound
relatedclinicalsigns.Dose relatedreducedweiaht body weiorhtsoccurredinboth male
and femalesatthehighertwo dose levels(3.2& 1.6mg/kg/day).Reduced food
consumption correlatedwiththesebody weight effects.The 0.4mg[kg/day males also
had a slight,butstatisticallysignificant,reduced body weight gain duringthepre-matinc,
period.Dosing of PFOS as high as 3.2mg/kg/day had no effecton estrouscycling;all
mating and fertilityparametersof theFo ratswere unaffected.There were no siornificant
differencesatany dose levelinrecardtolitteraveragesforcorporalutea,implanations,
viableembryos or nonviableembryos from theday 10 of gestationCaesarean section
females.
Upon litterincy,post-natalsurvivalwas reduced atthehiorhertwo dose levels(1.6& 3.2
mg/kg/day).The post-natalsurvivaleffectwas manifestedby increasednumber of



apparentstill-birthsand increasedpup deathsduringthefirst24 to72 hours afterbirth.
Necropsy of dead pups revealedmany had notnursed- no milk curd inthestomach.

Reflexand physicaldevelopment (surfacenghting,pinna unfolding,eye opening,
acousticstartlereflex,airrightreflex,pupilconstriction)was notaffectedinthe0.1&
0.4mglkg/day F, pups. Some oftheseparameterswere slightlydelayedinthe 1.6
mg/kg/day F, pups and theywere notevaluatedatthehigh dose (3.2mg/kg/day) as no
pups survivedbeyond fourdays post-natal.
Because of adverseeffectsinthehighertwo doselevels(1.6& 3.2mg/kg/day) F, pups,
reduced survivaland/orreducedgrowth,thedecisionwas made, inconjunctionwith the
attendinglaboratoryveterinarian,nottocontinuethesetwo dose levelsintothesecond
generation.Ithad been determinedthatdose of 1.6mglkg/day or higherproduced
compound toxicity.Continuanceof thesedose levelswould notresultin any additional
usefulinformationand would subjecttheanimalstounnecessarystress.
Death didnotoccurpost-weaningintheF, animalsnor were thereany compound related
clinicalsigns. The male and femaleF, ratsinthe0.4mglkg/day group had somewhat
reducedbody weightand food consumption;atsome pointsintime (weeks of growth)the
differencesfrom controlswere statisticallysignificant.The appearanceof external
evidenceof sexualdevelopment (preputialseparationinmales & vaginalpatencyin
females)was notaffectedateitherdose level.Also,thepassiveavoidanceand water
maze testincydidnotrevealany differencesin regardtolearning,short-termretentionnor
Iona-termmemory. Likewise,none of themating orreproductiveperformance
measurements (parameters)were adverselyaffectedinthe0.1 & 0.4mg/kg/day F, male
and female ratswhen they were mated and allowedtodeliverlitters.There were no
significantdifferencesinregardtoF2 PUP survivalorpup weights atweaning.

Conclusions:The resultsof thestudyindicatedthefollowing,NOEL levels.

The Fo matemal and paternalNOEL is0.1mgfkg/day. [hi-herdose levelshad reducedZD
body weight and food consumption]

The Fo reproductiveNOEL is> 3.2mg/kg/day. [noeffecton reproductiveperformance
even athighestdose level]

The F, post-natalNOEL is0.4mg/kg/day. [higherdose levelshad reducedpup viability
and ,growth]

The F, matemal and paternalNOEL is0.1mgikg/day. [0.4mg/kg/day animalshad
reduced body weicht and food consumption]

The F, reproductiveNOEL is> 0.4mg/kg/day. [noeffecton reproductiveperformance
ateither0.1 or0.4mglkg/day]

The F2 post-natalNOEL is0.4mglkg/day. [noimportanttoxicologicaleffecton pup
survivalor growth ateither0.1 or0.4mg/kg/day]



Compound Level Sami)les:At theterminalsacrificeof theFo males (aftermating was
completed),serum and liversampleswere collectedfrom 5 males ineach ofthedose
groups. Serum samples were collectedfrom 5 Fo femalesinallthedose groups except
3..2mg/kg/day group attheterminalsacrificetheday afterweaning theF, litters.Liver
samples were collectedfrom thesame Fo femalesand liversamples were alsocollected
from theweaned F, pups of thesame dams.
AnalysisofthesamplesforPFOS (3M AnalyticalReportTOX012) yieldedthefollowing
mean PFOS concentrations.
Male Fo Serum: control7 0.024ppm, 0.1 mg/kg/day - 10.5ppm, 0.4mglkg/day - 45.4
ppm, 1.6mg/kg/day - 152 ppm, 3.2mg/kg/day- 273 ppm.
Male Fo Lver: control- 0.665 ppm, 0.1mg/kg/day - 84.9ppm, 0.4mg/kg/day - 176
ppm, 1.6mg/kg/day - 323 ppm, 3.2mglkg/day- 1357 ppm.
Female Fo Serum: control- 0.037ppm, 0.1 mg/kg/day - 5.28 ppm, 0.4mg/kg/day - 18.9
ppm, 1.6mg/kg/day - 82.0ppm.
Female Fo Liver:control- 0.171 ppm, 0.1 mglkg/day -14.8 ppm, 0.4mglkg/day - 58.0
ppm, 1.6mg/kg/day - 184 ppm.
Pup F, Liver:control- 0.051 ppm, 0.1mg/kg/day - 6.19ppm, 0.4mg/kg/day - 57.6
ppm, 1.6mg/kg/day - 70.4ppm.
Note: Serum and liverreflectPFOS concentrationsofFo dams and F, pups attheend of
21-day lactation,i.e.when thesamples were collected.Compound levelsatparturition
when reduced pup survivalwas observedcould differand thosearebeing measured ina
follow-upPK study.

Data Evaluation:A wellconductedGLP studyfollowingestablishedtestingguidelines
(OECD 416). Study evaluatedreproductiveparametersand post-natalpup development
includingneurologicalparameters.The studyestablishedvalidNOEL values.



LaboratoryReportFACT-TOX-012

SerumandliverSamples:AttheterminalsacrificeoftheFomales(aftermatingwas
completed),serum and liversampleswere collectedfrom 5 males ineach of thedose
groups. Serum samples were collectedfrom 5 Fo females inallthedose groups except
3.2mg/kg/day group attheterminalsacrificetheday afterweaning theF, litters(day 21
of lactation).Tiversamples were collectedfrom thesame Fo females.Liversamples
were alsocollectedfrom theweaned F, pups (liversamples were pooled by litter)of the
same dams.

NfilkCurd SamRLeE. On day 4 of lactation,alllitters,as statedin theprotocol,were
reducedto 8 pups per litter.At thistime stomach contents(milkcurd)samples,pooled
by litter,were collectedfrom 4 or 5 littersfrom threedose groups- control,low dose (0.1
mg/kg/day)and highdose (3.2mg/kg/day).A validatedanalyticalmethod formilk curd
matrixhas not been developed and thesesamples have not been analyzed.


