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Introduction
The research presented in this report was designe to elucidate the mechanism(s) that initiate
peroxisomal proliferation in rats, but not necessarily in guinea pigs or primates, by some 3M
fluorochemicals. The research objectives were to determine ifthe fluorochemicals disrupt the
functionofliver fatty acid binding proteins (L-FABP) in both rats and guinea pigs andifso, to
‘what extent. The intermediate objectives were to investigate the hypothesis that FC compounds
alter L-FABP levels and/or functionality and that it is the disruptionoffatty acid processing
leading to higher levelsofunassociated long chain fatty acids in the cytoplasm, and that ras and
guinea pigs will respond differently. Further objectives were to investigate and compare the
molecular mechanismsofperoxisome proliferation in rats and guinea pigs. Three
fluorochemicals; perfluorooctane sulfonate (PFOS, T-6295), N-cthyl
perfluorooctanesulfonamido ethanol (N-EXFOSE, T-6316) and perfluorooctanoate (APFO, T-
6889) were tested in this study that were either previously known (Sohlenius ef al. 1994;
Sohlenius et al. 1993) or suspected to cause peroxisome proliferation in the rat. The hypothesis
tested was that these fluorochemicals would induce peroxisome proliferation in the ra, but not
the guinea pig, and the data supported that hypothesis. The effectof these compounds on
peroxisome proliferation i the ra, but not the guinea pig were presented in an abstract and
poster presented at the SocietyofToxicology meeting in 2001 (Wallace et a. 2001). Other
investigators using these fluorochemicals have also subsequently shown peroxisome
proliferation with someofthese compounds invivoin ratsoror in-vitro (Maloney and Waxman1999; Yang et al. 2002; Berthiaume and Wallace 2002).

L-FABPs isolated from certainratsand guinea pigs dosed inthe current study were used to
investigate the effectofthose fluorochemicals on the binding ofa fluorescently labeled probe toL-LFABP. The deteiled methods, results and conclusionsofthe L-FABP analyses were
published elsewhere (Nabbefeld 1998; Lucbker efal. 2002), and are only briefly mentioned in
the results and discussion sectionofthis report.

Guinea pigs may serve as bette surrogate models for human risk assessment thando other
rodents because, like humans, they are resistant to peroxisome proliferation. However, the
molecular and biochemical mechanisms that differentiate the responseof these species toperoxisome prolifrators in general and for the perfluorosulfonamides in particular is unclear.Therefore, the specific aimsofthis study were to:

1. Characterize the peroxisomal enzyme and fatty acid binding proteins response in the liver tothese compounds
2. Perform toxicity tests such as serum clinical chemistry andto liverhistologythat may

indicate an explanation for any the species differences in response to these compounds.3. Correlate any observed alterationsofthe above functions to iver and serum levels of
perfluorosulfonamides and their metabolites.

Methods

“This study, (DT-15A) was conducted in three segments, parts A, B and C undera broadlywriten protocol dated 9/18/1997 that had been approved by the 3M institutional animal use
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committee (3M IACUC Animal use application # 2088). Part A consisted ofa study designed to‘compare the toxicity and peroxisomal proliferation in male rats and male guinea pigs dosed viaintraperitoneal (ip.) injection with PFOS or APFO. The resultsof Part A led to further estingunder part B, which consisted ofa dose-response and time-course for the observed effects ofPFOS in both male and female rats and guinea pigs dosed via intraperitoneal (ip. injection. Theresultsofparts A and B led to the conclusion that Lp. dosing was not the best route ofadministration, therefore an exploratory oral dosing procedure in rats was performed with N-EtFOSE in Part C

Test Materials
‘The T-numbers, chemical names, abbreviations used for these samples, and the chemicalstructuresofeachofthe compounds that were tested in this study are given below. The currentlyaccepted abbreviations and the ones generally used in thi report for each compound are in bold:

1. Vehicle control (2% Tween 80).

2. T-6295: Perfluorooctane sulfonic acid, potassium salt (perfluorooctanesulfonate),
PFOS, FC-95, Formula:Cf,$0,- K', MW = 538.1 g/mole).

3. T-6889: Ammonium perfluorooctanoate (PFOA, APFO, FC-143, Formula:CiFiSCOONH,', MW = 431.1 g/mole).
4. T6316: Neethylperfluorooctane sulfonamido ethanol (arrow Range N-EthylPerfluorooctanesulfonamido ethyl alcohol), N-EXFOSE, EFOSE, Formula:

CIFRSONCIHICH,CH:OH, MW = 571.06).

5. Wyeth-14643 (WY, MW = 323.79 g/mol)wasobtained from Chemsyn ScienceLaboratories, Lexena, KS. Wyeth-14643 (WY), was added to DTISA as positive controldose group for hepatic peroxisome proliferation.

‘The protocol stated that T-68683, N-cthyl perfluorooctane sulfonamide (FX-12, Sulfuramide ™),Formula Cf, SONHC;#;)would be tested, however, T-6868wasnot tested in DT15-A.

Procedures

Part A: Proceduresfora single intraperitoneal dosing of PFOS (T-6295) and APFO (T-6889) in

For part A, a total of 1 male rats and 13 male guinea pigs, 6-8 weeks in age and weighingbetween 150 and 250 grams were purchased from Charles River.Threeto four maleratsor‘guinea pigs per treatment group were used. Following an adaptation periodofnot less than oneweek after arrival at 3M, animals were administered treatments by intraperitoneal (ip, injection,
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at equimolar doses that were less than 40%ofthe rat oral LD 50 for PFOS or the rat ip. 24-hour LD 50 for APFO.

‘There were solubility problems in corn oil for the compounds. Therefore, dosesofeach test‘material at 32 mM in 2% Tween-80 and using a dose volume of5mL/Kg were used. The doseswere calculated to be to the highest dose that could be delivered at less than 40%ofthe LD 50for each test material. The selectionofthese dose levels is discussed further in the protocol.Fresh solutions ofestsubstanceswere preparedforeach dosing. The dose groups and finalnumberofanimals in each dose group were as follows:
1. Control groups.The vehicle control group consisted of2 male rats and three male.guinea pigs. Each animal in the vehicle control group received a single ip. injection2% Tween-80. In addition,a no treatment control group consistedoftwo male ratsthat received no treatment were included in the study to check for any pronouncedeffects ofthe vehicle control on the subtle endpointsofgene induction planned forthis study. The biological and clinical chemistry data from the vehicle control groupand the no treatment control rats were combined.2. PFOS. A single ip. injectionof 32 mM PFOS in 2% Tween-80 (finalconcentration =17.4 mg PFOS/mL) was given ata volume ofS mL/Kg (final dose ~87.15 mg/Kg) to: total three male rats and four male guinea pigs.3. APFO. A single ip. injectionof32 mM APFO in 2% Tween-80 (finalconcentration =13.8 mg APFO/mL) was given ata volume of5 mL/Kg (final dose ~70 mg/Kg) 10 a total four male rats and three male guinea pigs.4. Wyeth-14643 (WY).A single i. injection ofWY in corn oil (final concentration =52.45 mg/mL WY ) was given at a volume of|mL/Kg (final dose~ 52.3 mg/Kg) to atotal four male rats and three male guinea pigs.

Example dose calculation or 32 mM PFOS ip. at S mU/Kg, assuming an average weight0f 350 g for the guinea pig thiscame10: (0.35 kg)(0.005 Likg)(538.1 g/mol)(0.032mol/L) = 30.1 mg/guinea pig,or approximately 86 mg/Kg PFOS.
All animals were observed for mortality and signsoftoxicity during the frst four hours afterdosing, at 24 hours and daily thereafter for the durationofthe study. Body weights wererecorded immediatelyprior to dosing, daily thereafter, and at necropsy. Following the firstexposure and upto four times throughout the in-life phaseofthestudy, the animals were housedindividually in metabolic cages overnight, and urine and feces were collected. Animals weresacrificedby CO, and gross necropsy performed on either day 12 or day 14 post-dose. Organtissues (liver, kidney, testes and pancreas) and urine andfeceswere stored frozen at -80°C forbiochemical analysis. Sectionsofliver kidney, testes and pancreas were placed in 109% buffuredformaldehyde and submitted for histological analyses by light microscopy. Some livers were.perfused with gluteraldehyde and submited for histological analysis by electron microscopy.Blood samples were collected at necropsy by heartpunctureto analyze ortest compound,‘metabolite formation and to monitor for changes in blood chemistry.
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Part B: Procedures for a Time-Courseof PFOS (T6295) toxicity in male and female rats anduinea pigs followinga single ip. injectionofPFOS at two doses.
Based on the results ofPart A(discussed below) the doses, dose volumes, and the time pointschosen for sample analyses were modified. A time course of3, 6 12 and 28 days was conductedto measure peroxisome proliferation induction in the liver of male and female rats and guineapigs treated with either 16 mg/Kg or 100 mg/Kg PFOS.
A totalof 22 ras and 20 guinea pigs, 12 male and 10female rats, and 10 male and 10 female‘guinea pigs, 6-8 weeks in age and weighing between 150 and 250 grams were purchased fromCharles River. Following an adaptation periodofnot less than one week afte arrival at 3M,‘animalswereadministered treatments by intraperitoneal (ip) injection.
Eight rats and eight guinca pigs (4/sex) were treated in each fluorochemical dose group. Thedose groups were 16 mg/Kg PFOS and 100 mg/Kg PFOS. To limit the volume ofthe Lp.injection, a 100 mg/mL suspensionof PFOS was madebydissolving 200 mg PFOS in 0.5 mL,om oil then adding 1.5 mi 2% Tween 80 and creating an emulsion ina glas tissue grinder. Asingle ip. injectionofthe 100 mg/mL PFOS suspension was given at a volume of 1 mL/Kg tothe 100 mg/Kgdose group animals, andat a volumeof0.16 mL/Kgtothe animals in the 16mg/Kg dose group. One animal per sexper species per fluorochemical dose group weresacrificedondays 3, 6, 12 and 28 post-dose.

Two animals per sex per species received the vehicle control (25% corn ofl in 2% Tween 80),one vehicle control animal each at & volumeofvolume of1 mL/Kg, corresponding to the 100.mg/Kg dose group animals, and at 0.16 mL/Kg, corresponding to the 16 mg/Kg dose group. Oneanimal per sex per species per dose group were sacrificed on days 3, 6, 12 and 28 post-dose.
Two male rats received WY as apositive control group. Oneofthe positive control rats receiveda single ip. injection ofa 100 mg/mL suspensionofWY at a volume ofImL/Kg to for a totaldose or 100 mg/Kg WY. The other positive control ra received a ingle ip. injection ofa 100mg/mL suspensionofWY ata volumeof0.16 mL/Kg foratotal dose of 16 mg/Kg dose groupWY. The positive control group rats were sacrificed on day 3 post-dose.

PartC Procedures for hepatic peroxisomal gene induction following oral dosing ofN-EtFOSEinrats.
“Theresultsofpats A and B led to the conclusion that ip.dosingwasno the best routeof administration, therefore an exploratory oral dosing procedure in rats was performed with N-EtFOSE in Part C. The purposewas to generate samples for peroxisomal gene induction assaysin liver, and for N-EtFOSE metabolite analysis in liver and serum. A doseof 20 mg/Kg/day NoEWFOSE for twodayswaschosen asan initial screening dose. This dose was based on a dietarystudy with 300 ppm N-EtFOSE that caused liver effects and induced palmitoyl Co A oxidaseactivity in liver over a 4-week period in which the average N-EtFOSE consumption in thedietary study was calculated to be approximately 23 mg/Kg/day for the second weekofthe study(Ref. 3M Medical Dept. T-6316.1). Three male rats were dosed with 20 mg/Kg/day N-EtFOSEfor two days. A 4 mg/mL. suspensionofN-ECFOSE in 2% Tween 80 was prepared ina glass
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tissue grinder and delivered to the rats by oral gavage at a dose volume of5 mL/Kg for twoconsecutive days. Two rats were dosed with the vehicle control, 2% Tween 80at a dose volumeofS mL/Kg for two consecutive days. The animals were euthanized and necropsied on day 3post-dose. Livers were weighed and chunksof liver were frozen in liquid nitrogen then put inpolypropylene vials, placed on dry ice and then stored at -80.. Serum was obiained bycentrifugation from blood collected by heartpunctureat necropsy and stored at -80 The ~2gliver samples that were flash frozen in liquid nitrogen were sent on dry ice for analysisof gene.induction to:

Kendall B. Wallace, Ph.D. D.A BT.
Professor, Deptof Biochemistry and Molecular Biology
Schoolof Medicine
10 University Drive
Duluth, MN 55812-2496

Results and Discussion

PartA_Results onthe Toxicity ofPEOS andAPFOinrats and guinea pigs.
Results:RatsPartA
In ats, there were no statistically significant changes in body weight. Liver weight and liver-to-body weight ratios were increased following treatment with all thee compounds, particularlyAPFO; however, these changes were not statistically significant (Table 1; Append 1).
‘The serum clinical chemistry analysis revealed that cholesterol was lowered to below the limit ofdetectionof45 mg/dL in rats treated with PFOS. Glucose was significantly lowered in ratstreated with PFOS and WY. No statistically significant changes occurred in the clinicalchemistry parameters ofrats treated with APFO.
The histological results for3 outoffour rats treated i.p. with 52 mg/Kg WY (Animal numbersTR4845 7R4847 and TR437) showed macroscopic massesofwhite spots on the liver surfacecovered in thinscar tissue and evidence of mononuclear infiltration. Multifocal microscopicsubchronic granulomas were noted.

The histological results for rats treated i.p. with APFO (animal numbers 7R04851-53) showedenlarged livers and kidneys. Macroscopic lesionsof mottled black spots on one liver werenoted (7RO4851). Microscopically, this animal had 2 padofscar tissue with an imbedded.granuloma on the liver surface.

The histological resuls for onera treated with PFOS (7R04838) showed signsof liver damagerepair. All other rats, including the control group rats, hadnosignificant change present in liver,kidney, or pancreas.
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Results: GuineapigsPartA
One guinea pig (Animal number 7G0253) that was treated with 100 mg/Kg APFO diedovernight following treatment. No tissues were collected from that animal and the initial bodyweight (358 g)ofthat animal is not included in the tables or satistical analyses. The cause ofdeath is unknown, but may have been compound related. The guinea pigs treated with PFOS.had significantly lower weight gains compared to control. The guinea pigs treated with APFOhad significantly greaterliverto body weight ratios compared to control.
Oneoffour guinea pigs treated with 17.4 mg/Kg ip. PFOS (7G02254) showed signsofliverdamage repair. No significant changes were present in the liver, kidney, teste, or pancreas ofanyofthe other guinea pigs examined microscopically (7G2004 through 7G2013). Tissues fromwoout ofthree control guinea pigs (7G2255 & 7G2256) were never analyzed and weredisposed of.

Liver samples submittedfor L-FABP analysisfrom rats and guinea pigs treated in Part A.
Certainliversamples from control and PFOS treatedratsand guinea pigs were usedfortheisolationofliver fatty acid binding protein at the UniversityofSan Francisco (Animals7G02004-control guinea pig, 7G02005-PFOS guinea pig, 7R04844-control rat and 7R04848-PFOS rat). The goalofthe LFABP study was to assess the effectof FCs on L-FABP function asevaluated by the abilityofthe fluorescent fatty acid analogue 11 - (5-dimethylaminonapthalenesulphony) - undecanoic acid (DAUDA) to bind to L-FABP isolatedfrom rats and guinea pigs treated and not treated with PFOS in vivo. Results showed a decreased‘maximum binding capacity ofL-FABP from PFOS treated rats without an increase in Kd. The‘complete methods and the results ofthose analyses are reported elsewhere (Lucbker ef al. 2002;‘Nabbefeld 1998).

‘The histological resultsofliver damage with evidenceofscar tissue on the surfaceofthe liversofsomeanimals 12 or 14 days after treatment with WY, APFO, and/or PFOS led us to considerthat the doses, dose volumes, routeofadministration and the time points chosen for part A were:not necessarily the best model or the objectivesof the study. Further analysesoftissues fortotal organic fluorine, electron microscopy, or peroxisome proliferation from part A were:aborted and PartB was planned.

Part B: Results of Time-Course ofPFOS toxicity a two doses in male and female rats and
guinea pigs,

Results: Rats Part B
All rats treated with either 16 mg/Kg or 100 mg/Kg PFOS gained weight following dosing andmaintained body weights that were siightly less than control values (Table 3, Figures 1 and 2).Statistical analysesofbody weight suggested that there were no significant differences betweentreated and control, but had very little power because ofthe [ow N (statistics not shown). Liverweights were increased in both male and female rats treated with 100 mg/Kg dose groups(Appendix 3). The liver to body weight ratios in rats were significantly increased in combined

5

2



SRPTT-6295., T-6889.1, T3164
DTISA

male and female liver to body weight ratio values from the 100 mg/Kg dose group versus controlvalues (Table 5, Appendix 3). The female rats had moreofan increase in liver to body weightratios than did the male rats. Hypertrophy and white pigmentation were noted by grossobservation at necropsy in some ofthe high dose group rats (Appendix 3). Kidney weights andkidney to BW ratios were not significantly affected in ras (Appendix 3).
Results: Guinea pigs Part B

PFOS was more toxic to guineapigsthan rats, and apparently more toxic to female guinea pigsthan male guinea pigs. Threeofthe four female guinea pigs, and one male guinea pig treatedwith 100 mg/Kg PFOS i.p. diedonday2ofthe study. The remaining female guinea pig lost12%ofits initial body weight by day 6 and was humanely cuthanized on day 6. All other guineapigs gained weight and maintained body weights that were slightly lower than control valuesthroughout the fime course (Table 4, Figure 4) The guinea pig kidrey to body weight ratios fromall animals, males and females combined, were significantly increased by treatment with 100mg/Kg PFOS i.p. (Appendix III).

Female guinea pigs in particular were found to be very sensitive to PFOS toxicity, evidenced bythe fact that three outoffour female guinea pigs died within the first 24 hours afer dosing with a100 mg/Kg doseof PFOS in 25% com oil and 75% Tween 80 and the remaining female guineapig lost weight up to day 6 post-dose. In contrast, one out offour male guinea pig died after ai.p. dose of 100 mg/Kg dose of PFOS in 25% com oil and 75% Tween 80 at that dose, and theremaining 3 male guinea pigs survived and gained weight following treatment.
‘The administrationofthe 100 mg/Kg PFOS dose mixed with 25% corn oil may have contributedtothe observed toxicityofPFOS to guinea pigs dosed in part B. Noneofthe male guinea pigsdied following ip. administration of a 100 mg/Kg PFOS dose in 2% Tween 80 at a volume of§mL/Kg, whereas one male and three female guinea pigs died when the same dose was deliveredin 25% com oil at a volume of ImL/ Kg. There is a precedent for delivery of PFOS in com oilby oral gavage to be more toxic than when delivered in an aqueous solution. The useofcom oilinthe dose preparation has previously led to a clear difference in the oral LD 50of PFOS in rats.“The rat 24 hour oral LD-50 for PFOS in a 20:80 acetone: com oil suspension was determined tobe 251 mg/kg (Dean ef al. 1978). In contrast, th rat oral LD-50 for PFOS in an aqueoussuspensionwas determined to be 1.25 - 2.5 g/kg (Gabriel 1976). No deathsorgross lesions wereobserved 48 hours after dosing male and female rats with a single oral gavage doseof250 mg/kgaqueous suspensionsofPFOS (Goldenthal ef al, 1979). Thus, the use ofa mixtureof 25% comoil in an aqueous suspension of 2% Tween 80 as the vehicle to deliver PFOS may havecontributed to the observed increased toxicity of PFOS to guinea pigs when compared to an 2%‘Tween 80 vehicle alone.

Conclusions for Part B

Intraperitoneal administration of PFOS led to the formationofscar tissue on the liver. Thefindings in this study led to the decision that ip. dosing was not the appropriate route ofadministration, and that subsequent studies should be conducted following oral administration ofthese compounds.
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PartC:ResultsOraldosingof ratswith20mg/KgN-EWFOSE.
‘There was no apparent effectoftreatment on body weight or liver weight (Appendix IV). No
signs oftoxicity or liver effects were apparent by gross observations at necropsy. The rats used
‘wereofdifferent ages and initial body weights, therefore, statistics were not performed on these
data. The liver specimens were analyzed for induction of mRNA for peroxisome proliferation
specific genes. There was no apparent indicationofgene induction by N-EtFOSE by Northern
Blot analysis, however the total mRNA was partially degraded in all samples, therefore, a
quantitative analysisofthe results was not performed. Further analysisofthese samples was
aborted, and the tissues were disposed of.

Conclusions
‘Standard toxicity testsofserum clinical chemistry and microscopic examinationofthe liver
obtained in Parts Aofthis study indicated that male guinea pigs were more sensitive to the toxic:
effects of PFOS and APFO than were male rats. In Part B, three out of four female guinea pigs
‘and one out of four male guinea pigs died overnight, and the remaining female guinea pig was
sacrificed on day 6 due to excessive weight loss, following i.p treatment with 100 mg/Kg PFOS.
In contrast, noneofthe male or female rats died following 2100 mg/Kg i.p. dose of PFOS.
‘These data showed that the guinea pigs, females in particular, were very sensitive to PFOS.
toxicityrelative to rats. The findings in ths study ledto the conclusion that intraperitoneal
dosing was not the appropriate routeofadministration, and that subsequent studies should be
conducted following oral administrationofthese compounds to test the stated hypotheses. An
initial oral dose study with 20 mg/Kg N-EtFOSE in malerats showednoapparent effectsby
gross observations therefore the doses were considered to be low as there were no apparent liver
effects, and the gene induction studies were aborted. Therefore, Oral dosing and higher doses of
N-EtFOSE were deemed necessary for future experiments.

0

1"



SRPT T62958, T6889.1, T6316.
DTISA

Signatures

Prepared by:

Conds JY). Seat 5/25/2004
Andrew M. Scacat, Ph.D., DABT. Due
‘Toxicology Specialist& Study Director

i"

1s



SRTT6295, T-6889., T-6316.4
DTISA

Part A. Histopathology Report.
Elden Lamprecht 3MLab Animal Research Services:
Rats
R484 Macroscopic mass imbedded in liver surfacecovered in thin scar tissue. Itssubstance has been dissolved leaving a foamy matrixofprotein and mononuclear cells. Theinterfaceofthe mass and liver consistsoffoamy mononuclear cells.

7R4847  Macrospopic mass protruding from liver surface covered by thin layer ofscartissue. Its substance has been dissolved leaving a foamy matrixofprotein and mononuclear cells.“The interfaceof the mass and liver consistof foamy mononuclear cells,
R485] A padofscar tissue with an imbedded granuloma on the liver surface.
7R4837 Multifocal microscopic subehronic granulomas are present in liver.
7R4838 Parietal pleura of iver is markedly thickened with repair tissue. A generalized‘mild periportal vacuolation ofhepatocytes is resent. Some degredationofhepatocytes may bepresent.
All other rats had no significant change present in liver, kidney or pancreas.
Guinea pigs

7G02254 -A macroscopic. padof granulomatous inflammationpresenton the surface. Ithasafoamy appearance with pore contents being dissolved leaving. The matrix which remains is‘composedofmononuclear cells, some of which are engorged or vacuolated. The pad is coveredby an increasingly thick layerofscar tissue. Scar tissue interfaces with the liver parenchyma.No change in liver parenchyma. A second smaller pad is present on another locationof the liver.

7G2255 & 7G2256 - never analyzed and disposed of.

7G2004 - 7G2013 - No significant changes were present in the liver, kidney, testes or pancreas.
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Tables:
Table 1. Part A. Summary ofToxicity of PFOS and APFO in male rats
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2. NA Not applicable

* Significantly different from control values by Students T-est
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Table 2. Part A. Summary of Toxicity ofPFOS and APFO in male guinea pig
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‘Table 3. Part B. SummaryofBody Weights in Rats, Means and Std Deviations.
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‘Table d. Part B. Summaryof Body Weights in Guinea Pigs, Means and Std Deviations.‘GenderDosePFOSDayPostoseMeanBW (9) SidDev. N
(me)

Fo Cont 1 ww 2
Fo Cont 3 NR NAO
FE Cont 6 sw 2
Fo cont 2 0 Na 1
FE Cont 2 Na
Fos 1 BB 4
Fos 3 us nA 1
Foo 6 ww 3
Foo. 2 w x 2
Foo 2 wa M1
Foo 1 ss 8 4
Ew 3 NR NA 0
Foo 6 wm M1
Foo 12 MoM 0
Foo 2 Momo
Mo cont 1 mw 7 2
Mo Cont 3 RNA 0
Mo Cont 5 2 0 2
Mo Cont © sm M1
Mo cont » 2 m1
[— 1 mwa
Moe 3 oN
Moe 5 ais 25 3
Mos © as ou 2
Mos » 0 2 1
M0 1 ww 7 a
M10 3 3 Na 1
M100 5 mm 2
M10 © “Na
M10 2» NM 0
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Table 5. Part B Liver to Body Weight ratios in rats
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Figures

Figure1:PartB:FemaleRatBody Weight VsTime.

‘Time-Course of PFOStoxicity at two doses, 16 mg/Kg and 100mg/Kg.

Female Rat BW Vs Time
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Figure 2: Part B: Male Rat Body Weight Vs Time.

‘Time-CourseofPFOS toxicityattwodoses, 16mg/Kgand 100 mg/Kg.

Male Rat BWVs Time
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Figure 3: Part B: Female Guinea Pig Body Weight Vs Time.

‘Time-CourseofPFOS toxicityattwo doses, 16 mg/Kgand 100 mg/Kg.

Female Guinea Pig BW Vs Time
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Figure 4:Part B: MaleGuineaPigBody Weight Vs Time.

Time-Courseof PFOStoxicityattwodoses, 16mg/Kgand 100 mg/Kg.

Male Guinea Pig BW Vs Time
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Appendix 1. Deviations to the Protocol:

1. The protocol states that there would be Five male and five female rats and guinea
pigs per treatment group, with 5 treatment groupsforatotalof50 ratsand 50 guinea
pigs.

In Part A, only male animals were used. Three to four animals per treatment group were
used and a total of 15 male rats and 13 maleguinea pigswere used inPart A.

In Part B,atotalof 20 ratsand 20 guinea pigs, 10 males and 10 females per species were
used.

‘Thos, in both partsA and B, atotal of 35 rats and 33 guinea pigs were used.

2. The protocol stated that N-ethyl perfluorooctane sulfonamide (FX-12) and N-
ethylperfluorooctane sulfonamido ethanol (FC-10, N-EtFOSE, T-6316) would be dosed.
These two dose groups were removed from the protocol, and a positive control, Wyeth-
14643 (WY), a model persoxisome proliferators, was added as a dose group.

3. The protocol stated that all treatments would be administered in corn oil.

PFOS (T-6295) and APFO (T-6889) were administered in 2% Tween 80.
Wyeth-14643 (WY) was administered in 25% corn oil.

4. The protocol stated that Dunnett's t-test would be performed on all data.

Students ttest were performed instead where noted.

5. The protocolstated that all treatments would be given by ip. dosing.
Dosing by oral gavage was performed inPartC.
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Appendix IL_Part A: Toxicity of PFOS and APFO Individual and Summary Data

— —T—] —Nh JWh vn v| [T—7 CT—1

3 R 7850 2rrpr ee feee
= ipefod| eeforTsaese
arece Fsbeet TT17|over@ | 125]159/232] 77] 53| Tire]des tes] 14)

[Testis@)|3.3] 34] 2035 34]04]| 5353 ail32 of[Ipo
rareChemisty| ————|Choimg/dl | 52] 63] a7[=7 540 52 45 Tas Jas | NA|wa|[Camgidl 1115717] Tiel" 116]01]| os ia i tio og

JAlbmg/dL. |INET 7 EXSE NYLCT TM 5 NX i[BUNmo/dL| 1315] 13]20 153 33]|tal 7 1s] 153 14Rie tee ee reeeesJALKPUL 271326] 451]250] 334] 80.9]|276] 436] 200]337.0] se.STOL1oo sol tral719]25]300] aa too so]sro 53]1
1[LOHUL "335 7886] 556/301] 14d]| 277 367] 340]334] 55)[Na+moll | aT 1a3l 148]Taz 12 tan aol teal vals][emma toa Bel roll aslol 53 ss so ser

[CREAmgl I” 080s Tos ofl oa oa os 04 oq[GSTULTsos | soloof|88 8 so oq[RIGmg/L| 70731120]361] 70]129]|57 i758]773] 344]

.



SRPTT6205, T6889.1, 6316.4
DTISA
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Part B. Liver Weight to Body Weight ratio in male and female rats combined
data. SAS analysis
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Part B. Female rat Liver weight summary
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Part B. Female rat LW/BW ratio SummaryanTa I~
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Positve values show paisofmeansthat are sigicanty diferent.‘Comparisonswith a control using Dunnets Method
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Part B. Kidney Weight to Body Weight ratio in male and female rats combined
data. SAS analysis.
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PartB.Guinea Pig Liver to Body Weight Ratio Summary

Statistics:
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Part B. Kidney Weightto Body Weight ratio in male and female guinea pigs. SAS

analysis
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OnewayAnova
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Appendix IV. Part C Oral dosing with N-E(FOSE in rats. Individual data.

Animai# Gende DoseN-EFOSE Specie BW BW LW(LWB Sacrifice [Necropsy
0 (mgKgidafortwo 5 @ (@ 9 W  daypost [Date

days. a @ dose

8RO217 M Control Rat 3846388717.3 0.045 3 snes
9
R246 M Control Rat 41634204201 0.048 3 ness
6
R26 M Conrol Rat 45374612219 0.047 3 onese
7

R027 M 20Rat 5237 539302 0056 3 oness
6
R027M 20Rat 48564884238 0049 3 ness
7
BRo217 M 20Rst 4673 503238 0.047 3 ones
8
Note, 20mg/Kgis approximately300ppm inthe diet
Ratsweredosedonwoconsecuive days, S116/1898, and 9/17/1998with20 mg/kg/dayN-
EIFOSE, then sacrificed on 9/13/1998.
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