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DuPontSummary-August23,2002

Oral (Gavage) Two-Generation (One Litt Per Generation) Reproduction Study of
‘Ammonium Perfluocooctanoate (APFO) la Rats

3Mstudy conductedatArgus (ArgusStudy #T-6889.6)

Themuligenerationreproduction studywithAPFOhasbee reviewedandDuPont'spositon on
thesudyisreportedbelow, in addition t some comments on poeatial endocrine effects of
APFO.Tngeneral,weagreewiththeconclusionssatedin thestudyreportwiththe 2 exceptions
Sotedbelow. Afer reviewingthereport,Haskellcontactedthe Argus StudyDirector on May31,
2002 to discussour differences adatainterpretation. Thestudydirector wasinagreementwith
therecommendedchangesstatedbelow.Overal,thediafrom the multigeaeretion reproduction
studyillustratethat the paremtalanimalsaremoreseverelyaffectedthantheoffspring, andhence,
APFO is not reproductivetoxia. However,there areeffects (i. decreasedpupweights,
increased pup morality, alteredestrous cycicty, delayed puberty)thatcould be suggestive of
reproductive effects, and 30mg/kg/day could representthebeginningofthedose-responsecurve:

basedonthe effects observedinthe reproduction sdy.Inparticular, theeffets onpup
viability, estrouscyelicity, andataiomeatofpuberty (vaginalopening andpreputialseparation)
aresuggestive,althoughnotindicative,of reproductiveeffects. As &resultofthesmall
alterationsin theseendpoints,whichwereonlyobservedat 30 mg/kg/day,thebiological
significanceof the effectsisunclear. Clearly, thes effectsdo notcompromise th reproductive
succes (Le. matingandfelt)of theanimalsatdosagesof < 30mg/kg/dayunderthe
conditionsof thisstudy.Duetothetoxicity of APFOtothemales, testingfor reproductive

effects tdosageshigherthan 30mg/kg/daymaybeproblematic.

‘Thesummaryofthefindingsofth studyaresummarizedbelow:
PIGeneration:

Thepaternalno-observablo-adverse-<ffect-level(NOAEL)forAPFO islessthan|
‘mg/kg/daybasedonthesignificantincreasesi organweights(liverandkidney)that
‘weroobservedet |mg/kg/dayandabove.

© ThematernalNOAELis 10mg/kg/daybasedonthe significantdecreasesin idoey
‘weightsthatweeobserveda130mg/kg/day.

«The reproductive NOAELinmalesisgreater than30mg/kg/daysincethrewere00
affectsonmatingorfertilityat 30mg/kg/day.

The reproductive NOAELinfemales is 10 mg/kg/daybasedonthe decreasedpup
‘weights andpup survivalat30mg/kg/day (seediscussionbelow).

ElGeneration:
«The paternal no-observable-adverse-effec-level(NOAEL)forAPFO is lessthan|

mg/kg/daybased on thesignificant alterationsinbody andorgan weights tha were
observedat |mg/kg/dayand above.
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«The maternal NOAELis | mg/kg/daybasedonthesignificantdecreases in pituitary
‘weightsthatwereobservedat 3mg/kg/dayendsbove.

+ Thereproductive NOAELinmalesandfemalessgreaterthan 30 mg/kg/daysince there
‘vere 20affects on mating,fertility, ormatemaldeliveryparametersat 30 mg/kg/day.
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Potential endocrine-related effects wereas follows:
«In bothmaleandfemaleF1 weanlings, there wer alterationsin ataiament of puberty

(delayedageofprepusial separation (PPS;androgendependentprocess) in alesand
delayedageatvaginal openiag(VO;estrogen-dependentprocess) in females]. While
thesealterationscanbeatributedtoperturbationsinendocrinehomeostasis, thepattern
oftheeffecsisinconsistentwithknowendocrine mechanisms. Typically,compounds
thatwill attenuateandrogenlevelsill delayPPS while otaffecting VO,whertas
compoundsthatatteauateestroge levelswilldelay VOwhilenotaffecting PPS. A
general delayinbothcanoccurin casesofbroadsteroid depletionwhereboth estrogens
andandrogensaeatienuated. Whilethre sevidencethatAPFOhasthepotential 0
inducearomataseiarodents (the enzymethat convertstestosteronetoestradiol) there is
0 evidencethat APFOpossessesbroadsteroid biosyathesiinhibition propertisthat
ouldaccountfortheeffectsthatwereobserved.Generaldelays in PPSand VOcan also
be atributedtonoz-specific effects onbodyweight.Inthe cureatstudy,it was.
concludedthat thedelaysin sexual maturationinmaleandfemaleratsmaybeduetothe
decreased gestaionalageintheanimalsatpuberty. For this reason, iti notsuggestive
ofanendocrinemediated effect

«In F1 femalesthere was a slightincreaseinthe ouamberof estrouscyclesper21days (4.7
versus 5.4 stages), whichi outside ofthe historicalcontrolfor th testing laboratory.
‘Whilethismayrepreseat acompound-related effect, i doesnotmanifestinaltered
reproductivesuccess.

‘Thefollowingmodifications othe originalreportwerediscussedwith Argusandthe Study
Director wasinagreemeatwithHaskell'srecommendations:

L. The P1generation MaternalReproductiveNOAEL:Thestudyreport states that the
PIgenerationfemale's offspring havedecreasedpupbody weightson lactationdays 1, 5
and 8inthe 30mg/kg/daydosage group. Yesthe reportsates the P1generationMatemal
ReproductiveNOAELisgresterthan30 mg/kg/day. Inaddition,thesignificantly

increasednumber of pupdesths inthe30mg/kg/daywas consideredby the Study
Director tobeunrelsie tothe estarticlebecausethedeathsdidnotaffect th indicesof
‘pupviability, althoughthelactation indexvalueinthe 30mg/kg/day was sigificantly
decreased (sa consideredbythe StudyDirectortobe elatedtothe test articlebecause:
thevaluewaswithin historical oatrollis). Weagree tha while00othermeasuresof
pup viability weesaffected, thedecreasedpupbody weightsandthefailureto thrivethat
‘was notedas causeofdeathfo severaloftheseanimalswouldleadus10concludethat
thiswaspossibly a treatment relatedeffect.

Allfactors takentogether, inchuding theslightly higher sumberof F1 pup deaths during
lactation, thesmalreductioninmean pupweigtondays 1, 5, end 8 (approx 90%of
coatrol),andthepost-weaningF1pupdeaths (due to failureto rive)at30 mg/kg/day
Suggesttattherewas acompound relatedeffecton 1pupgrowthandsurvival. The
significant reduction in lactation indexisalso probeblycompound-reatedsince itis
consistent withtheincreased overallpupmoralityinthe F1geoeration 8 30 mg/kg/day.
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Thi streagens the determinationto revisedow th P1 generationMitermal
ReproductiveNOAELfromgreaterthan 30mg/kg/day to 10 mg/kg/day. A
comprehensive evaluation of pupmortalityisnotmadeinthereport,whichis whythis
conclusionmayhavebeen overlooked.Thedataforthe F1pupsaresummarizedbelow.
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2. The FIgenerationMaternalNOAEL:ThestudyreportfurtherstatesthattheF1

generation calchavedocreasdabolaeand relive pitiaryweighs at 3mg/kg/day
andhigher. The StudyDirectormayhaveoverlookedthisfindingwhensettingthe
F1generationMaternalNOAEL at 3mg/kg/day.The F1generationMaternalNOAEL
shouldberevised to 1mg/kg/day[the 3 mg/kg/day andhigherdosescauseddecreased

‘absoluteandrelativepituitaryweight (3mg/kg/dayandhigher),postweaningmortality

(30mg/day),deceased prweaningbodyweightadginG0mya,desessed
feedconsumption(30mg/kg/day),increasednumberofestrous cyclesper21days
(30mg/kg/day),anddelayedsexualmaturationpossiblyduetodecreasedgestationalage:

atquisition(30 mg/kg/day).
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“Thefollowing tsblesscrmarizethestatistically significantresus oftisstudy.
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