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April13,2000

MarvinT. Case, D.V.M.,Ph.D.
3M ToxicologyServices
3M Center,Building220-2E-02
St.Paul,Minnesota 55144-1000

Telephone: (612)733-5180
Telefax: (612)733-1773

RE: FinalReport418-008 - Combined Oral(Gavage) Fertility,Developmentaland
Perinatal/PostnatalReproductionToxicityof PFOS in
Rats
Sponsor'sStudy Number: 6295.9

Dear Dr.Case:

Enclosed isone copy of the finalreportAmendment 1 tothe above-referenced
report.

Ifyou have any questions,pleasedo not hesitateto contactme.

Sincerely,

Raymon York,Ph.D,DABT
AssociatedDirectorofResearch
and Study Director

RGY:kgp
Attach.

vmonTYork. Ph.D
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REPORT AMENDMENT 1
13 APRIL 2000

PROTOCOL 418-008
SPONSOR'S STUDY NUMBER: 6295.9

COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTAL AND
PERINATALJPOSTNATAL REPRODUCTION TOXICRFY STUDY OF PFOS IN RATS

FINAL REPORT

I. Page 1-9,paragraph 4 has been revisedto:

Pregnancy occurredin22 (95.6%),21 (84.0%) and 24 (96.0)of the23,25 and 25 female

ratsassignedtocohabitationinthe 0 (Vehicle),0.1 and 0.4 mg/kg/day dosage groups,
respectively.All pregnantdams deliveredlitters.The gestationindex was comparable
acrossthe threedosage groups.Viabilityand growth of the second generationoffspring

(F2 pups) toweaning were alsounaffectedby the highestdosage tested,0.4mglkglday.
There were no toxicologicallyimportant differencesfrom the controlgroup values. No
clinicalor necropsy observationsin theF2 generationpups were attributabletodosages of
thetestarticleashigh as 0.4 mg/ka.,/day.

2. Page I-10.paragraph 4 has been revisedto:

The Fl aenerationreproductiveNOEL isgreaterthan a dosage of 0.4mg/kg/day; noc@
effectson mating or fertilityoccurred. The NOEL forviabilityand growth intheF2
generationoffspringisalso 0.4mg/kg/day. There were no toxicologicallyimportant
effectson pup survivalor growth at thehighestdosage tested,0.4mglkglday.

3. Page V-8, paragraph 3 has been revisedto:

The viabilityof the second generation offspring(F2 pups) was unaffected atthe highest

dosage tested,0.4mglkglday. Small increases inthe number of dams with stillbornpups
and inthe number ofpup deaths afterDL 2 in the 0.4mglkglday dosage group were not

toxicologicallyimportant because: 1) the values were not significantlydifferentfrom
the controlgroup values;2)the averagefor liveliuersizesdeliveredand survivingto

DL 21 were greaterthan or comparable tothe controlgroup values;and 3)neitherthe
viabilityor lactationindicesfor the 0.4 mglkglday dosage group remarkably differed
from the controlgroup values.
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4. V-8, paragraph4 hasbeen revisedto:

Pup body weightsof thesecond generation offspring(F2 pups) were unaffectedat the
highestdosage tested,0.4mglkglday. Small reductionsinpup body weightsin the0.1
and 0.4mglkglday dosage groups were not toxicologicallyimportantbecause: 1)the
smalldifferencesbetween thepup body weightsfor thecontroland 0.1 mglkglday
dosage groups were not statisticallysignificantand were associatedwith thelargerlive
littersizesof the0.1mglkglday dosage group on DLs I through 4,as compared withthe
controlgroup values,and therandom selectionofpupsfor continued observationson
DL 4; 2) thesmall reductionsinpup body weights inthe 0.4mglkglday dosage group
were associatedwitha minimally largerlivelittersizeatbirth(DL 1)and on DL 4
preculling,as compared with thecontrolgroup values,and therandom selectionof

pupsfor continued observationon DL 4; thestatisticallysignificantreductions(P-'50.05
andp-<D.01,respectively)present on DLs 7 and 14,as compared tothecontrolgroup
values,were transientand disappeared by DL 21.

5. Pa e V-9: Revisionstoparagraph4 on page V-8 caused ittoextend ontopace V-9.9

These revisionswere made toclarifytheinterpretationof theobservationsreportedand the
NOEL forthesecond generationoffspring(F2 generation).

DateondG.York, .,DABT Ntcy @ ongliewski Date
AssociateDirectoro esearch QualityAssurance Managerc@
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feedconsumptionvalueswerereducedduringlactationinthe0.4mg/kg/day
dosagegroup.

Dosagesofthetestarticleashighas0.4mg/kg/daydidnotaffecttheaverage
dayofvaginalpatencyintheFl generationfemalerats.Therewereno
biologicallyimportantdifferencesinthevaluesforleaming,short-termretention,
long-termretentionorresponseinhibitionintheFlgenerationfemalerats,as
evaluatedbyperformanceina passiveavoidanceorwatermazeperformance
paradigm.

Dosagesofthetestarticleas highas0.4mg/kg/daydidnotaffectanymating
andfertilityparametersevaluatedintheFl generationfemalerats.

AllnecropsyobservationsintheFl generationfemale*ratswereconsidered
unrelatedtothetestarticle.

Pregnancyoccurredin22 (95.6%),21 (84.0%)and24 (96.0)ofthe23,25 and
25femaleratsassignedtocohabitationinthe0 (Vehicle),0.1and0.4mg/kg/day
dosagegroups,respectively.Allpregnantdams deliveredlifters.The gestation
indexwas comparableacrossthethreedosagegroups.Viabilityandgrowthof
thesecondgenerationoffspring(F2pups)toweaningwerealsounaffectedby
thehighestdosagetested,0.4mg/kg/day.Therewerenotoxicologically
importantdifferencesfromthecontrolgroupvalues.No clinicalornecropsy
observationsintheF2 generationpupswereattributabletodosagesofthetest
articleashighas0.4mg/kg/day
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C. Conclusions

On thebasisofthesedata,theFogenerationmatemalandpaternalno-
observable-effect-level(NOEL) ofPFOS is0.1 mg/kg/day (0.4mg/kg/day and
higherdosages caused reductionsinbody weightgainand reduced feed
consumption values).

The Fo generationreproductiveNOEL isgreaterthan 3.2mg/kg/day;no effects
on mating,fertilityqrestrouscyclingoccurred.The NOEL forviabilityand growth
inthe Fl generationoffspringis0.4mg/kg/day (1.6mg/kg/dayand
higherdosages caused preimplantationlossand reductionsinlinersize,pup
viability,growth and survival).

The Fl generationmatemal and paternalNOEL ofPFOS is0.1mg/kg/day
(0.4mg/kg/day dosage caused reductionsinbody weightgainand reduced feed
consumption values).

The Fl generationreproductiveNOEL isgreaterthan a dosage of
0.4mg/kg/day;no effectson mating orfertilityoccurred.The NOEL forviability
and growth intheF2 generationoffspringisalso0.4mg/kg/day.There were no
toxicologicallyimportanteffectson pup survivalorgrowth atthehighestdosage
tested,0.4 mg/kg/day.

--------------------
------------------

..
MildredS. Christian,Ph.D.,Fellow,ATS Date
Exec tiveDirectorofResearch

- -----------

M. oberman, Ph.D.,DABT Date
DirectorfResearch

----------------

Ray nd G. York, D., ABT Date
AssociateDirector R earchand Study Director
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B.8. NecropsV Observations (Summary- Table E18: IndividualData -
Table E34)

Allnecropsyobservationsinthe Fl generationfemale ratswere considered
unrelatedtothetestarticlebecause: 1)theobservationsoccurredinratsinthe
controlgroup;and 2)the observationcommonly occursinthisstrainofrat.
These observationsincludedrough and/orpittedcortexofthekidneyswith
calculiinthekidneyand/orurinarybladderoftwo controlgroup rats.One of
these ratsalsohad a tangranularmaterialinthe renalcortexand thickened
wallsoftheurinarybladder.Necropsy observationsforthe0.4mg/kg/day
dosage group dam thatdiedas the resultofan intubationerrorwere described
previously.

B.9. Natural Deliveryand LifterObservations (Su'mmaries -Tables E19
and E20; IndividualData -Tables E35 through E38)

Pregnancy occurred in22 (95.6%),21 (84.0%) and 24 (96.0%) ofthe 23, 25 and
25 femaleratsassignedtocohabitationinthe0 (Vehicle),0.1and 0.4mg/kg/day
dosage groups,respectively.Allpregnantdams deliveredlifters.The gestation
index(thepercentageofpregnantratswithliveoffspring)was comparable
acrossthe threedosage groups.

The viabilityofthesecond generationoffspring(F2 pups) was unaffectedatthe
highestdosage tested,0.4mg/kg/day. Small increasesinthe number ofdams
withstillbompups and inthenumber ofpup deaths afterDL 2 inthe
0.4mg/kg/day dosage group were nottoxicologicallyimportantbecause: 1)the
valueswere notsignificantlydifferentfrom thecontrolgroup values;2)the
average forliveliftersizesdeliveredand survivingtoDL 21 were greaterthan or
comparable tothecontrolgroup values;and 3)neitherthe viabilityorlactation
indicesforthe0.4mg/kg/day dosage group remarkablydifferedfromthecontrol
group values.

Pup body weightsofthesecond generationoffspring(F2 pups)were unaffected
atthe highestdosage tested,0.4mg/kg/day. Small reductionsinpup body
weightsinthe0.1and 0.4mg/kg/day dosage groups were nottoxicologically
importantbecause: 1)thesmalldifferencesbetween the pup body weightsfor
thecontroland 0.1mg/kg/day dosage groups were notstatisticallysignificant
and were associatedwiththe largerliveliftersizesofthe 0.1mg/kg/day dosage
group on DLsl through4,as compared withthecontrolgroup values,and the
random selectionofpups forcontinuedobservationson DL 4;2)thesmall
reductionsinpup body weightsinthe 0.4mg/kg/day dosage groupwere
associatedwitha minimallylargerlivelittersizeatbirth(DL 1)and on DL 4
preculling,as compared withthecontrolgroup values,and therandom selection
of pups forcontinuedobservationon DL 4;thestatisticallysignificantreductions
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(p-<0.05and p-<0.01,respectively)presenton DLs 7 and 14,as compared tothe
controlgroup values,were transientand disappeared by DL 21.

Administrationofthetestarticleatdosages as highas 0.4mg/kg/day didnot
adverselyaffectany otherparameter evaluatedatnaturaldeliveryorduringthe
21-day lactationperiod(durationofgestation,averages forimplantationsand live
liftersizes,numbers of dams withallpups dyingduringlactation,viabilityand
lactationindices,survivingpups perlitterand pup sex ratios).

B.10. ClinicalObservations from Birthto Day 21 Postpartum and
Necropsy Observations (Summaries -Tables E21 and E22;
IndividualData -Tables E39 and E40

No clinicalornecropsy observationswere attributabletodosages ofthetest
articleas highas 0.4mg/kg/day because: 1)theincidenceswere notdosage-
dependent;and/or2)theobservationoccurred inonlyone ortwo pups. These
clinicalobservationsincludedone controlgroup pup thatwas notnestingor
nursing,had decreased motor activityand was coldtothetouch,one pup in
each ofthecontroland 0.4mg/kg/day dosage groups thathad a missingtipof
tailand one 0.4mg/kg/day dosage group pup thathad an umbilicalhernia.

No milkinstomach occurredin2,4 and 4 pups thatwere found dead inthethree
respectivedosage groups. One controlgroup pup had hydrocephalyand one
0.1mg/kg/day dosage group pup had a raisedtan areaon themedian and left
laterallobesofthe liveratnecropsy on DL 21.


