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Introduction
“The research presented in this report was designed to elucidate the mechanism(s) that initiate
peroxisomal proliferation in rats, but not necessarily in guinca pigs or primates, by some 3M
Tluorochemicals. The research objectives were to determineifthe luorochemicals disrupt the
function of liver futy acid binding proteins (L-FABPS) i both rats and guinea pigs andif50, to
what extent. The intermediate objectives were 0 investigate the hypothesis that FC compounds
aler L-FABP levels and/or functionality and tht it is the disruptionoffatty acid processing
leading to higher levelsof unassociated long chain fatty acids in the cytoplasm, and that ats and
guinea pigs will respond differently. Further objectives were 0 investigate and compare the
molecular mechanisms of peroxisome proliferation in ras and guinea pigs. Three
fuorochemicals; perfluorooctane sulfonate (PFOS, T-6295), N-ethyl
perfluorooctanesulfonamido ethanol (N-E(FOSE, T-6316) and perfluorooctanoate (APFO, T-
6889) were tested in this study that were either previously known (Sohlenius ef al. 1994;
Sohlenius ef al. 1993) or suspected o cause peroxisome proliferation in th rat. The hypothesis
tested was that these fluorochemicals would induce peroxisome proliferation in the rat, but not
the guinea pig, and the data supported that hypothesis. Theeffect of these compounds on
peroxisome proliferation i the at, but not the guinea pig were presented in an abstract and
poster presented at the SocietyofToxicology meeting in 2001 (Wallace ef a. 2001). Other
investigators using these fluorochemicals have also subsequently shown peroxisome
proliferation with someof these compounds in vivo in atsoror in-vitro (Maloney and Waxman
1999; Yang ef al 2002; Berthiaume and Wallace 2002).

L-FABPs isolated from certain rats and guinea pigs dosed in the current study were used to
investigate the effectof those fluorochemicals on the binding ofa fluorescently labeled probe to
L-LFABP. The detailed methods, results and conclusionsofthe L-FABP analyses were
published elsewhere (Nabbefld 1998; Luebker f al. 2002), and are only briefly mentioned in
the results and discussion sectionofthis report.

Guinea pigs may serve as better surrogate models for human risk assessment thandoother
rodents because, like humans, they are resistant o peroxisome proliferation. However, the
‘molecular and biochemical mechanisms that differentiate the response of these species to
peroxisome prolifeators in general and for the perfluorosulfonamides in particular is unclear.
Therefore, the specific aimsof this study were (0

1. Characterize the peroxisomal enzyme and fatty acid binding proteins response in the liver to
these compounds

2. Perform toxicity tests such as serum clinical chemistry and to iver histology that may
indicate an explanation for any the species differences in response o these compounds.

3. Comelate any observed alterations of the above functions to liver and serum levels of
perfluorosulfonamides and their metabolites

Methods
“This study, (DT-15A) was conducted in thee segments, parts A, B and C undera broadly
writen protocol dated 9/18/1997 that had been approved by the 3M institutional anima use:
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committee (3M IACUC Animal use application # 2088). Part A consistedofastudy designed to
compare the toxicity and peroxisomal proliferation in male rats and male guinea pigs dosed via
intraperitoneal (i.p.)injection with PFOS or APFO. The resultsofPart A led to further testing
under part B, which consistedof a dose-response and time-course for the observed effects of
PFOS in both male and female rats and guinea pigs dosed via intraperitoneal (ip. injection. The
resultsofparts A andB led tothe conclusion that i.p. dosing was not the best route of
administration, therefore an exploratory oral dosing procedure in rats was performed with N-
E(FOSE in Part C

Test Materials .
“The T-numbers, chemical names, abbreviations used for these samples, and the chemical

structuresofeach of the compounds that were tested in this study are given below. The currently
accepted abbreviations and the ones generally used in this report for each compound are in bold:

1. Vehicle control (2% Tween 80).

2. T6295: Perfluorooctane sulfonic acid, potassium salt (perfluorooctanesulfonate),
PFOS, FC-95, Formula: CiFSOr- K', MW = 538.1 gmole).

3. T-6889: Ammonium perfluorooctanoate (PFOA, APFO, FC-143, Formula:
CHFisCOONH.', MW = 431.1 g/mole).

4. T6316: N-ethylperfluorooctane sulfonamido ethanol (narrow Range N-Ethyl
Perfluorooctanesulfonamido ethyl alcohol), N-EAFOSE, EFOSE, Formula:
CUFSON(CHICHCHOH, MW = 571.06).

5. Wyeth-14643 (WY, MW = 323.79 g/mol) was obtained from Chemsyn Science
Laboratories, Lexena, KS. Wyeth-14643 (WY), was added to DTISA as positive control
dose group for hepatic peroxisome proliferation.

‘The protocol stated that T-6868, N-ethyl perfluorooctane sulfonamide (FX-12, Sulfuramide ™),
Formula CyF,:SO:NHC:H, ) would be tested, however, T-6868 was not tested in DTIS-A.

Procedures

Part A: Procedures fora single intraperitoneal dosing of POS (T-6295) and APFO (T-6889) in
‘mal rats and guinea pigs.

For part A, a total of 15 male rats and 13 male guinea pigs, 6-8 weeks in age and weighing
between 150 and 250 grams were purchased from Charles River. Threeto four male rats or
‘guinea pigs per treatment group were used. Following an adaptation periodof not less than one:
week afer arrival at 3M, animals were administered treatments by intraperitoneal (.p.)injection,

4.
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at equimolar doses that were less than 40%of the rat ral LD 50 for PFOS or the rat i.p. 24 -
hour LD 50 for APFO.

‘There were solubility problems in com oil for the compounds. Therefore, dosesofeach test
material at 32 mM in 2% Tween-80 and usingadose volume of5mL/Kg were used. The doses
were calculated to be to the highest dose that could be delivered at less than 40% of the LD 50
for each test material. The selectionofthese dose levels is discussed further in the protocol.
Fresh solutionsoftest substances were prepared for each dosing. The dose groups and final
number of animals in each dose group were as follows:

1. Control groups. The vehicle control group consistedof 2 male rats and three male.
‘guinea pigs. Each animal in the vehicle control group received a single i.p. injection
2% Tween-80. In addition, a no treatment control group consistedoftwo male rats
that receivednotreatment were included in the study to check for any pronounced
effectsofthe vehicle control on the subtle endpointsofgene induction planned for
this study. The biological and clinical chemistry data from the vehicle control group
and the no treatment control rats were combined.

2. PFOS. A single ip. injection of32 mM PFOS in 2% Tween-80 (final
concentration =17.4 mg PFOS/mL) was given at a volume of5 mL/Kg (final dose ~
87.15 mg/Kg) 10.a total three male rats and four male guinea pigs.

3. APFO. A single ip. injectionof 32 mM APFO in 2% Tween-80 (final
concentration =13.8 mg APFO/mL) was given at a 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 .p. injection of WY in com oil (final concentration =
52.45 mg/mL WY ) was given at a volume of | mL/Kg (final dose ~ 52.3 mg/Kg) to a
total four maleratsand three male guinea pigs.

Example dose calculation for 32 mM PFOS i.p. at S ml/Kg, assuming an average weight
of 350¢for the guinea pig this came to: (0.35 kg)(0.005 Likg)(538.1 gmol)(0.032
mol/L) = 30.1 mg/guinea pig, or approximately 86 mg/Kg PFOS.

Al animals were observed for mortality and signsoftoxicity during the first four hours after
dosing, at 24 hours and daily thereafier for the durationof the study. Body weights were
recorded immediately prior to dosing, daily thereafier, and at necropsy. Following the first
exposure and up to four times throughout the in-lie phaseof the study, the animals were housed
individually in metabolic cages overnight, and urine and feces were collected. Animals were
sacrificed by CO; and gross necropsy performed on either day 12 or day 14 post-dose. Organ
tissues (liver, kidney, testes and pancreas) and urine and feces were stored frozen at -80°C for
biochemical analysis. Sectionsof liver kidney, testes and pancreas were placed in 10% buffered
formaldehyde and submitted for histological analyses by light microscopy. Some livers were
perfused with gluteraldehyde and submitted for histological analysis by electron microscopy.
Blood samples were collected at necropsy by heart puncture to analyze for test compound,
‘metabolite formation and to monitor for changes in blood chemistry.
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Part B: Procedures fora Time:Course of PEOS (T-6295) toxicity in male and female rats and
guinea pigs following a single i. injectionofPFOS a two doses.

Based on the resultsof Part A (discussed below) the doses, dose volumes, and the time points
chosen for sample analyses were modified. A time courseof3, 6, 12 and 28 days was conducted
to measure peroxisome proliferation induction in the liverof male and female rats and guinea
pigs treated with either 16 mg/Ke or 100 mg/Kg PFOS,

A totalof22 rats 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 from
Charles River. Following an adaptation periodofnot less than one week after arrival at 3M,
animals were administered treatments by intraperitoneal (i.p.) injection.

Eight rats and eight guinea pigs (4/sex) were treated in each fluorochemical dose group. The
dose groups were 16 mg/Kg PFOS and 100 mg/Kg PFOS. To limit the volume of the i.p.
injection,a 100 mg/mL suspension of PFOS was made by dissolving 200 mg PFOS in 0.5 mL.
‘com oil then adding 1.5 ml 2% Tween 80 and creating an emulsion in a glass tissue grinder. A
single i.p. injection ofthe 100 mg/mL PFOS suspension was given at a volume of1 mL/Kg to
the 100 mg/Kg dose group animals, and at & volumeof0.16 mL/Ke to the animals in the 16
mg/Kg dose group. One animalpersex per species per fluorochemical dose group were
sacrificed on days 3, 6, 12 and 28 post-dose.

‘Two animals per sex per species received the vehicle control (25% corn oil in 2% Tween 80),
‘one vehicle control animal each at a volumeofvolume of 1 mL/Kg, corresponding to the 100
mg/Kg dose group animals, and at 0.16 mL/Ke, corresponding to the 16 mg/Kg dose group. One
anima per sexperspecies per dose group were sacrificed on days 3, 6, 12 and 28 post-dose.

‘Two male rats received WY as a positive control group. Oneof the positive control rats received
a single i.p. injection ofa 100 mg/mL. suspension ofWY at a volume of 1 mL/Kg to fora total
dose or 100 mg/Kg WY. The other positive control rat received a single ip. injection ofa 100
mg/mL suspension of WY ata volume of 0.16 mL/Kg for a total dose of 16 mg/Kg dose group
WY. The positive control group rats were sacrificed on day 3 post-dose.

Part C Procedures for hepatic peroxisomal gene induction following oral dosing ofN-EFOSE
in rats

“The resultsofparts A and B led to the conclusion that ip. dosing was not the best route:
of administration, therefore an exploratory oral dosing procedure i rats was performed with N-
EAFOSE in Part C. The purpose was (0 generate samples for peroxisomal gene induction assays
in liver, and for N-EWFOSE metabolite analysis in liver and serum. A doseof20 mg/Kg/day N-
EAFOSE for two days was chosen as an intial screening dose. This dose was based on a dietary
study with 300 ppm N-EtFOSE that caused liver effects and induced palmitoyl Co A oxidase
activity in liver over a 4-week period in which the average N-EWFOSE consumption in the.
dietary studywascalculated to be approximately 23mg/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-EXFOSE
for two days. A 4 mg/mL suspension of N-EGFOSE in 2% Tween 80 was prepared in a glass
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tissue grinder and delivered to the rats by oral gavage at a dose volume of 5 mL/Kg for two
consecutive days. Two ras were dosed with the vehicle control, 2% Tween 80ata dose volume
of5mL/Kg for two consecutive days. The animals were euthanized and necropsied on day 3
post-dose. Livers were weighed and chunks of liver were frozen in liquid nitrogen then put in
polypropylene vials, placed on dry ice and then stored at -80. Serum was obiained by
centrifugation from blood collected by heart puncture at necropsy and stored at -80 The ~ 2g
liver samples that were flash frozen in liquid nitrogen were sent on dry ice for analysisof gene:
induction to

Kendall B. Wallace, Ph.D. DABT.
Professor, Deptof Biochemistry and Molecular Biology
School of Medicine:
10 University Drive
Duluth, MN 55812-2496

Results and Discussion

Part A_ Results on the Toxicity of POS and APFQ in rats and guinea pigs.

Results:Rats PartA
In rat, there were no statistically significant changes in body weight. Liver weight and liver-to-
body weight ratios were increased following treatment with al three compounds, particularly
APFO; however, these changes were not statistically significant (Table 1; Appendix 1).

‘The serum clinical chemistry analysis revealed that cholesterol was lowered to below the limit of
detection of 45 mg/dL in rats treated with PFOS. Glucose was significantly lowered in rats
treated with POS and WY. No saistically significant changes occurred in the clinical
chemistry parametersof ats treated with APFO.

‘The histological results for 3 outoffour rats treated i.p. with 52 mg/Kg WY (Animal numbers
TR4845 7R4847 and TR4837) showed macroscopic massesof white spots on the liver surface
covered in thin scar tissue and evidence of mononuclear infiltration. Multifocal microscopic.
subchronic granulomas were noted.

“The histological results for rats treated i.p. with APFO (animal numbers 7R04851-53) showed
enlarged livers and kidneys. Macroscopic lesionsofmotled black spots on oneliverwere
noted (TRO4851). Microscopically, this animal had a padofscar tissue with an imbedded
granuloma on the liver surface.

“The histological results for one rat treated with PFOS (TR04838) showed signs of liver damage
repair. All other rats, including the control group rat, had no significant change present in liver,
Kidney, or pancreas.

7
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Results: Guinea pigs Part A
One guinea pig (Animal number 7G0253) that was treated with 100 mg/Kg APFO died
overnight following treatment. No tissues were collected from that animal and the inital body
weight (358 g)ofthat animal is not included inthe tables or statistical analyses. The cause of
death 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 APFO
had significantly greater liver to body weight ratios compared to control.

One of four guinea pigs treated with 17.4 mg/Kg i.p. PFOS (7G02254) showed signsofliver
damage repair. No significant changes were present in the liver, kidney, testes, or pancreas of
any of the other guinea pigs examined microscopically (7G2004 through 7G2013). Tissues from
two out of three control guinea pigs (7G2255 & 7G2256) were never analyzed and were
disposed of.

Liver samples submittedfor L-FABP analysis from rats and guinea pigs treated in Part A

Certain liver samplesfrom control and PFOS treated rats and guinea pigs were used for the
isolation of liver fatty acid binding protein at the UniversityofSan Francisco (Animals
7G02004-control guinea pig, 7G02005-PFOS guinea pig, TR04844-control rat and 7RO4848-
PFOS rat). The goalofthe LFABP study was to assess the effect of FCs on L-FABP function as
evaluated by the abilityofthe fluorescent fatty acid analogue 11 - (5-
dimethylaminonapthalenesulphonyl) - undecanoic acid (DAUDA) to bind to L-FABP isolated
from rats and guinea pigs treated and not reated with PFOS in vivo. Results showed a decreased
maximum binding capacity of L-FABP from PFOS treated rats without an increase in Kd. The
‘complete methods and the resultsof thoseanalysesare reported elsewhere (Luebker ef al. 2002;
Nabbefeld 1998).

Conclusions from Part A:

“The histological resultsofliver damage with evidenceofscar tissue on the surfaceofthe livers
ofsome animals 12 or 14 days after treatment with WY, APFO, and/or PFOS led us to consider
that the doses, dose volumes, routeof administration and the time points chosen for part A were.
not necessarily the best mode for the objectives of the study. Further analyses of tissues for
total organic fluorine, electron microscopy, or peroxisome proliferation from part A were
aborted and PartB was planned.

PartB:Resultsof Time-CourseofPFOStoxicityattwodosesinmaleandfemaleratsand
‘guinea pigs.

Results: Rats Part B
All ats reated with either 16 mg/Kg or 100 mg/Kg PFOS gained weight following dosing and
‘maintained body weights that were slightly less than control values (Table 3, Figures 1 and 2).
Statistical analysesofbody weight suggested that there were no significant differences between
treated and control, but had very little power becauseofthe low N (statistics not shown). Liver
weights 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

8
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male and female liver to body weight ratio values from the 100 mg/Kg dose group versus control
values (Table 5, Appendix 3). The female rats had more ofan increase in liver to body weight
ratios than did the male rats. Hypertrophy and white pigmentation were noted by gross
observation at necropsy insomeofthe high dose group rats (Appendix 3). Kidney weights and
kidney to BW ratios were not significantly affected in rats (Appendix 3).

Results: Guinea pigs Part B

PFOS was more toxic to guinea pigs than rats, and apparently more toxic to female guinea pigs
than male guinea pigs. Threeofthe four female guinea pigs, and one male guinea pig treated
with 100 mg/Kg PFOS i.p. ied on day 2ofthe study. The remaining female guinea pig lost
12%ofits initial body weight by day 6 andwas humanely euthanized on day 6. All other guinea
pigs gained weight and maintained body weights that were slightly lower than control values
throughout the time course (Table 4, Figure 4). The guinea pig kidney to body weight ratios from
all animals, males and females combined, were significantly increased by treatment with 100
mg/Kg PFOS i.p. (Appendix II),

Female guinea pigs in particular were found tobevery sensitive to PFOS toxicity, evidenced by
the fact that three out of four female guinea pigs died within the first 24 hours aftr dosing with a
100 mg/Kg dose of PFOS in 25% com oil and 75% Tween 80 and the remaining female guinea
pig lost weight up to day 6 post-dose. In contrast, one out of four male guinea pig died aftera
ip.doseof 100 mg/Kg dose of PFOS in 25% com oil and 75% Tween 80 at that dose, and the
remaining 3 male guinea pigs survived and gained weight following treatment.

‘The administrationof the 100 mg/Kg PFOS dose mixed with 25% corn oil may have contributed
to the observed toxicity of PFOS to guinea pigs dosed in part B. Noneof the male guinea pigs
died following ip. administration of a 100 mg/Kg PFOS dose in 2% Tween 80 at a volume of5
‘mL/Kg, whereas one male and three female guinea pigs died when the same dose was delivered
in 25% corn oil ata volume of ImL/ Kg. There is a precedent for deliveryofPFOS in com oil
by oral gavage to be more toxic than when delivered in an aqueous solution. The useofcorn oil
in the dose preparation has previously led 10. clear difference in the oral LD 50of PFOS in rats
“The rat 24 hour oral LD-50 for PFOS in a 20:80 acetone: corn oil suspension was determined to
be 251 mg/kg (Dean ef al. 1978). In contrast, the rat oral LD-S0 for PFOS in an aqueous
suspension was determined to be 1.25 - 2.5 g/kg (Gabriel 1976). No deaths or gross lesions were
observed 48 hours after dosing male and female rats with a single oral gavage doseof 250 mg/kg
aqueous suspensions of PFOS (Goldenthal ef al. 1979). Thus, the use ofa mixtureof 25% com
oil in an aqueous suspension of 2% Tween 80 as the vehicle to deliver PFOS may have
contributed to the observed increased toxicityof PFOS to guinea pigs when compared to an 2%
‘Tween 80 vehicle alone.

ConclusionsforPartB:

Intraperitoneal administration of PFOS led to the formationofscar tissue on the liver. The
findings in this study led to the decision that i.p. dosing was not the appropriate route of
administration, and that subsequent studies should be conducted following oral administration of
these compounds.

9
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‘There was no apparent effectof treatment on body weight or liver weight (Appendix IV). No
signsoftoxicity or liver effects were apparent by gross observations at necropsy. The rats used
‘wereofdifferent ages and initial body weighs, therefore, statistics were not performed on these.
data. The liver specimens were analyzed for inductionof mRNA for peroxisome proliferation
specific genes. There was no apparent indicationofgene induction by N-E(FOSE by Norther
Blot analysis, however the total mRNA was partially degraded in all samples, therefore, a
quantitative analysisofthe results was not performed. Further analysis ofthese samples was
aborted, and the tissues were disposed of.

Conclusions

Standard toxicity tessofserum clinical chemistry and microscopic examinationofthe liver
obtained in Parts Aofthis study indicated that male guinea pigs were more sensitive tothetoxic
effects ofPFOS and APFO than were male rats. In Part B, three out offour 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 ip treatment with 100 mg/Kg PFOS.
In contrast, noneofthe male or female. rats died following a100 mg/Kg i.p. doseofPFOS.
‘These data showed that the guinea pigs, females in particular, were very sensitive to PFOS
toxicity relative to rats. The findings in this study led to the conclusion that intraperitoneal
dosing was not the appropriate routeofadministration, and that subsequent studies should be
conducted following oral administrationof these compoundsto est the stated hypotheses. An
initial oral dose study with 20 mg/Kg N-EFOSE in male rats showed no apparent effects by
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-EIFOSE were deemed necessary for future experiments.
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Andrew M. Seacat, Ph.D, DAB. Date .
Toxicology Specialist & Study Director
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Part A. Histopathology Report.
Elden Lamprecht 3M Lab Animal Research Services:
Rats
7TR4845 Macroscopic mass imbedded in liver surfacecovered in thin scar issue. Its
substance hasbeendissolved leavinga foamy matrix of protein and mononuclear cells. The
interface of the mass and liver consists of foamy mononuclear cells.

7TR4847  Macrospopic mass protruding from liver surface covered by thin layerofscar
tissue. Its substance has been dissolved leaving a foamy matrixofprotein and mononuclear cells.
‘The interface of the mass and liver consistsoffoamy mononuclear cells.

TR48S1 A padofscar tissue with an imbedded granuloma on the liver surface.

TR4837 Multifocal microscopic subchronic granulomas are present in liver.

TR4838 Parietal pleura ofliver is markedly thickened with repair tissue. A generalized
‘mild periportal vacuolation ofhepatocytes is present. Some degredationofhepatocytes may be
present.
All other rats had no significant change present in iver, kidney or pancreas.

Guinea pigs

702254 -A macroscopic. padofgranulomatous inflammation present on the surface. It has a
foamy appearance with pore contents being dissolved leaving. The matrix which remains is
composedofmononuclear cells, some ofwhich are engorged or vacuolated. The pad is covered
by an increasingly thick layerofscar tissue. Scar tissue interfaces with the liver parenchyma.
No change in iver parenchyma. A second smaller pad is present on another locationofthe liver

72255 & 762256 - never analyzed and disposed of.

762004 - 7G2013 - No significant changes were present in the liver, kidney. testes or pancreas.
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Tables:
Table 1. Part A. Summary of Toxicity of PFOS and APFO in male rats
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Table 2. Part A. Summary of Toxicity of PFOS and APFO in male guinea pig

[cowo| pros |_aro |
parameter Jig 150 frog [50 comerfovg 150 bicmws frug 50 comer|
—I II

JBooywit) za| zee] refsealsod ondmucus] sod nolwed eed
fuoigntgsin toc] sodwr ral sso]erase] sod mel 1s] wd
rrrrr rrr

[ora wrol oulvasel wel volvodwooed
fverbooywia1214| ood oo oessoul_rzse]ous oad rie] ows ou 12d
Cr rrrrrrrr
fCimearGrommy| TT[TT[|
fonoimgat [veo oul oval val evilal cw ool] welaul wi
[Phosmga 10 sod ses val add ew oul roel vloul 1]
Fratmato ou]odow oul 51 or ow] 1d oooul 21d

fromol soo oud anon] sud ens os] sol su or] md
os sd ealool wd suloul ad sol se ud

Jormyer Tseudvessel wa eo] on] ses] odd ove ma] eed
fakeun 1 ssc ore mosolwd ono] sow sees] sod soso]re] eed
hetor Two wu soso] eel asd wselzon] od almal ed
bru on olsans] edsia]so] sodsal sel end
Jom Tonoodessesoa] onlssssoTcoe] sodmao] red se
ioemmol vsou sel nso]v6] ord reo0o]25] 00fsows[sow] ome|
Jemmoit oso sod sso] rs sod 1]oul malsomos sow sow |
Jo mmort Tose cedmos send caso]owl sel somo sow] owe|
JoReAmga ou]odowool ead ononl wd oulool ud
foorun Toe elpelo od welsal nd sloul wd

The TraDect for Chole! (COL) was mpl2 NA Not pple
+ Sianfcaly ifn fom control ales by Sdn’st

oxo



SRPTT-6295.8, T-6889.1, T-6316.4
DTISA

‘Table 3. Part B. Summary of Body Weights in Rats, Means andstd Deviations
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‘Table 4. Part B. Summaryof Body Weights in Guinea Pigs, MeansandStdDeviations
‘Gender Dose PFOS DayPosiDose Mean BW(9) Sid Dev. N
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Table 5. Part B Liver to Body Weight ratios in rats
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Figures

Figure 1: Part B: Female Rat Body Weight Vs Time.

Time-Course of PFOS toxicity at two doses, 16 mg/Kg and 100 mp/K.
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Figure 2: Part B: Male Rat Body Weight Vs Time.

Time-Courseof PFOS toxicity at two doses, 16 mg/Kg and 100 mg/Ke.
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Figure 3: Part B: Female Guinea Pig Body Weight Vs Time.

Time-Courseof PFOS toxicity at two doses, 16 mg/Kg and 100 mg/Kg.
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Figure 4: Part B: Male Guinea Pig Body Weight Vs Time.

Time-Course of PFOS toxicity at two doses, 16 mg/Kg and 100 mg/Kg.
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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 groups fora total of 50 rats and 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 male guinea pigs were used in Part A.

In Part B,atotal of 20 rats and 20 guinea pigs, 10 males and 10 femalesperspecies were
used

‘Thus, in both partsA and B, a totalof35 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-EWFOSE, T-6316) wouldbe dosed.
‘These two dose groups were removed from the protocol,and a positive control, Wyeth-
14643 (WY), 2 model persoxisome proliferators, was added as a dose group.

3. The protocol stated that all treatments wouldbe administered in com oil.

PFOS (T6295) 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

Student's t-test were performed instead where noted.

5. The protocol stated that all treatments would be given by i.p. dosing.
Dosing by oral gavage was performed in Part C.
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Part B. Liver Weight to Body Weight ratio in male and female rats combined
data. SASanalysis swe BPE
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Part B. Male rat LW/BW ratio summary

LW/BWByDosePFOS(mg/Kg)
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Part B. Female rat Liver weight summary
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PartB. Female rat LW/BW rato SummaryWEByGosePFoSingh
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Pans. Kidney Weight to Body Weight rato in male and female rats combined
data. SAS analysis.
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Part B. Guinea Pig Liver to Body Weight Ratio Summary
Statistics:
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Part B. Kidney Weight to Body Weight ratio in male and female guinea pigs. SAS.
analysis
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Appendix IV. Part C Oral dosing with N-EtFOSE in rats. Individual data.

Animal# GendeDoseN-EIFOSE Specie BW BW LW(LWB Saciice [Necropsy
r (mg/Kg/day)for twos. ©@ © 9 Ww daypost [Datedays. a dose

eRO217 M Control Ral 38463687173 0.045 3 anaes5
R026 M Control Ral 41634204201 0.048 3 enemss
R026 M Control Ral 45374612219 0047 3 omess7

aR0217 M 20Rat 5237 59302 0058 3 oname5
aRo217 1 Rat 48564884238 0049 ERT7
aRo217 WM Rat 4973 503238 0.047 ER8
Note, 20 mg/Kg is approximately300 ppm i th diet.
Rats were dosed ontwoconsecutive days, 9/16/1998, and9/17/1998with 20 mg/Kgiday N-EWFOSE, then saciiced on 9118/1996
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