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STUDY REPORT

(Cell Proliferation Study with N-Ethyl Perfluorooctanesulfonamido Ethanol (N-EAFOSE; 3M T-
6316.11), Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; 3M T-6295.16), and N-Ethyl

Perfluorooctancsulfonamide (N-EFOSA; 3M T-7091.1) in Rats

Study Number: TRC 1132-100

SPONSOR:

3M Corporate Toxicology
Building 20-26-02, 3M Center
St. Paul, MN 55144-1000

SPONSOR REPRESENTATIVE:

Andrew Seacat, Ph.D, (previously, Marvin T. Case, D.V.M, Ph.D., who retired prior to final
report)
Sponsor contact:
Melinda Mitchell
3M Corporate Toxicology
Phone No.: 651 736-0443
Fax No.: 651 733-1773
Email: mitchell @mmm com

TEST FACILITY:

Gene Logie (formerly, Therlmmune Research Corporation)
15 Firstield Road
Gaithersburg, Maryland 20878.

STUDY DIRECTOR:

Gary W. Wolfe, Ph.D. DAB.T.
Therlmmune Research Corporation
Phone No. 301 330-3723
Fax. No: 301 330-3738
Email: gwolfe@lab.row.com

PRINCIPAL INVESTIGATOR:

‘Sandra R. Eldridge, Ph.D.
Pathology Associates Division of Charles River Laboratories, Inc., (formerly, Pathology
Associates International)
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Phone No. 301 624-2036
Fax No. 301 63-8994
Email: seldridge@criver.com

HISTOPATHOLOGIST:

Carolyn Moyer, D.V.M., Diplomate, A.C.V.P.
Pathology Associates Intemational
No longer with Pathology Associates atthe time report finalized

ULTRASTRUCTURAL PATHOLOGIST:

James B. Nold, D.V.M., Ph.D, Diplomate, A.C.V.P.
Pathology Associates International
No longer with Pathology Associates at the time report finalized

STUDY TIMELINE:

Initiation: January 12, 1999
‘Completion of inlife phase: April 6, 1999
Final Report: August 9, 2000
Amended Final Report: November 8, 2004

REGULATORY COMPLIANCE

“This study was conducted in the sprit ofGood Laboratory Practice (GLP) regulations.

PURPOSE

“The objective of this study was to assess cell proliferation and peroxisome proliferation in rats
administered test material in the diet.

INTRODUCTION

This study was designed to assess cell proliferation and peroxisome proliferation in rats
administered N-Ethyl Perfluorooctanesulfonamido Ethanol (N-EWFOSE: 3M T-6316.11),
Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; 3M _T-6295.16), and N-Eihyl
Perfluorooctancsulfonamide (N-EFOSA; 3M T-T091.1). In addition, rats were administered
Wy-14,643 15 a positive control for cell proliferation and peroxisome proliferation. The
endpoints evaluated for test article effect are listed in Text Table 1. Because this study was a
multidisciplinary team effort, the results are summarized in Sections 1, If and III of this report,
and individual studies are reported in the Appendix.
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FINAL REPORT AMENDEMENTS

‘The study report was originally finalized August 9, 2000. The present study report (amended
final report dated November 8, 2004) has been revised to reflect a correction in the test article
abbreviation for N-ethyl perfluorooctanesulfonamide from “PFOSA™ to N-EtFOSA, and in the
concentration of Wy-14,643 from “1000 ppm” to 100 ppm. These corrections have been made
to all Sections of this report, except for Section IV (Appendix 1), which is the report from theiRrSLCLhuh en
‘obtainable in pdf format and therefore, unable to be revised. Additionally, due to the inability to
obtain signatures from all participating investigators involved in this study, this amended final
report is signed only by the principal investigator, Dr. Sandra Eldridge, on behalf of original
signatures from Dr. Carolyn Moyer (study pathologist, Pathology Associates; originally signed
August 9, 2000), Dr. James Nold (EM pathologist, Pathology Associates; originally signed
October 4, 1999), Dr. Gary Wolfe (study director, Therlmmune; originally signed May 2, 2000),
and Dr. Ron Markevitch (Palmitoyl CoA Oxidase activity, Covance; originally signed DecemberBt sndno J 9) aniLE
final study report unsigned.
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“Text Table 2. Group Designations, Dietary Levels and Scheduled Sacrifice Time Points

Bh CTNumberofMaleRats

Group Number| Control | N-EWFOSE | PFOS| N-EWFOSA| Wy-14,643| Total No.
(Time Point) | (0 ppm) | 300 100 30 ppm | 20 ppm| 100 ppm| 100 ppm|of Animals

1 0 [fof 0 | 10 10 5 65
@8 hr)

2 0 |s|s|s 5 5 5 40
(7 days)

3 0 |s|s]| s 5 5 5 “0
(14 days)

4 0 |s|s|s 5 5 5 “0
Qwkrecovery) | | | a ~

5 0 |s|s|s 5 5 5 40
(4 wk recover
Total No.of
anal So dnlnl0la

Tn-life PortionofStudy

‘The in-ife portionofthis study was conducted at Therlmmune Research Corporation. Methods
for the invlife portion of this study, including test article formulation and administration, test
animals and husbandry, observations, termination and tissue collection are reported in Section
IV, Appendix 1

Cell Proliferation Staining and Evaluation

Representative samples of the lef latral lobe of the liver and any macroscopic lesions were
collected and preserved in formalin. After fixation, each sample of liver was processed and
stained proliferation cell nuclear antigen (PCNA). In addition, liver sections prepared from the
same tissue blocks were stained with hematoxylin and cosin (H&E) and examined
microscopically.

Sections of paraffin-embedded tissues were cut at approximately 5 um and placed on positively
charged slides (Superfrost Plus, Fisher Scientific, Pitsburgh, PA) to ensure adhesion during
processing for PCNA. Standard immunohistochemical methods for PCNA were used to stain
tissues. Briefly, tissue sections were incubated with a monoclonal antibody to PCNA (DAKO,
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Carpinteria, CA) and reagents required for the avidin-biotin peroxidase (ABC Kit, Vectastain,
Burlingame, CA) method for the detection of the antigen-antibody complex. PCNA expression
was localized by the chromagen 3,3'diaminobenzidine (DAB; Sigma Chemical Co, St. Louis,
MO). Tissue sectionswere counterstained with hematoxylin.

The percentage of hepatocytes in S-phase (labeling index, LI) was determined by scoring at least
3000 hepatocytes in 10 fieldsof liver. A negative control slide was included in the staining run
and consistedof study tissue that was not incubated with the primary antibody.

For cell proliferation evaluations, slides were first perused at low magnification (100X) to judge
quality of staining, processing and sectioning, potential pattems of cellular proliferation, and
histomorphologic changes. Cell proliferation was then quantified at higher magnification
(200X) as described above. Histomorphology was further assessed byevaluatingthe H&E slide
prepared from the same tissue block for each animal evaluated for cell proliferation.

Clinical Chemistry

Animals were fasted overnight before animal's scheduled necropsy; blood was collected from a
jugular vein into an EDTA-coated tube. Serum enzyme levels of alanine aminotransferase
(ALT), alkaline phosphatase (ALP), aspartate aminotransferase (AST), cholesterol and
triglycerides were determined by LabCorp, and reported separately to Pathology Associates.

‘Tissue Collection for Electron Microscopic Evaluation

Sections of liver from all animals were collected, minced to approximately one millimeter cubes,
placed in McDowell-Trump fixative, and submitted to Pathology Associates’s North Carolina
laboratory for processing, sectioning and evaluation. Electron microscopy was performed on
select animals as described in Section V, Appendix 2.

Palmitoyl-CoA Oxidase Tissue Collection and Analyses

A sample (approximately 500 me) of the right lateral lobeofthe liver was collected from select
‘animals and flash-frozen in liquid nitrogen. The liver tissue was stored in a freezer set to
maintain -60 to 80° C until analyzed by Covance for palmitoyl-CoA Oxidase activity. The liver
samples analyzed included all study animals, except for the Wy-14,643 animals and all animals
from the 4-weck recovery groups. In addition to this study, samples from a previous 3M study
will be analyzed for palmitoyl-CoA Oxidase activity and reported separately; these samples
consistofliver samples from 35 rats and 35 guinea pigs.

Remaining Liver Tissue

‘The remaining liver tissue was frozen and is being stored at -60 to -80° C for possible future
analysis.
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Statistical Analysis

The Student's rtest (two-sided, unequal variance) was used to test for statistical significance in
Land clinical chemistry between control and treatment groups using Microsoft Excel version
5.0. A P value of less than 0.05 was judged to be statistically significant. Analysis of variance
using Dunnett’s procedure was used to analyze body and organ weight data with a 7 value of
less than 0.05 judged to be statistically significant.

Record Retention

All raw data, documentation, records, protocol, specimens, and final report generated as a result
of this study will be archived in the storage facilities of Pathology Associates for a period of|
year following submissionofthe final report to the Sponsor. One year after submission of the
final report, all ofthe aforementioned materials will be sent to the Sponsor and a return fee will
becharged.” All raw data stored on magnetic media will be retained by Pathology Associates.

RESULTS

Cel Proliferation and Histopathology

Group mean PCNA labeling indices are presented in Section II, Table 1. The severity and
incidence of cell proliferative responses are presented in Section II, Table 2. The severity is
defined as the fold increase in PCNA LI compared to controls. The incidence represents the
‘number ofanimals within a treatment group with a LI greater than the highest concurrent control
value. Individual animal cell proliferation data are presented in Section II, Table 1

Statistically significant increases in cell proliferation were revealed in only one treatment group:
100 ppm N-EIFOSA at the 7 day time point. Although statistically significant, the labeling
indices for individual animals were within the range seen in the control group; therfore, this
response was not biologically significant. Biologically significant increases in cell proliferation,
as determined by a severity of at least 2-fold and an incidence of at least onc animal in the
treatment group, were identified only in the positive control group (100 ppm Wy-14,643) during.
the treatment period at 48 hours and 7 days. During the recovery period, biologically significant
increases in cell proliferation were seen in 300 and 30 ppm N-EtFOSE, 20 ppm PFOS, and 100
ppm N-EWFOSA, but not in 100 ppm N-EWFOSE or 100 ppm Wy-14,643, at the 4 weck recovery
period.

Histologic findings are presented in Section III, Table 3. Examination of the H&E slides
revealed no significant changes in the liver of rat sacrificed at 48 hours or 7 days. At 14 days,
and 1 and 4 week recovery time points, lipid vacuolization was observed in animals from all
groups, including controls. In addition, livers from Wy-14,643 treated animals exhibited mild
Kupffer cell hypertrophy and multifocal, minimal hepatocellular necrosis at 14 days. At the 1
and4 week recovery time points, no significant treatment related findings were noted, except for
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the mild Kupffer cell hypertrophy seen in Wy-14,643 treated animals which was absent 4 weeks
post-dosing.

Clinical Chemistry

Group mean clinical chemistry parameters are presented in Section II, Table 3. Individual animal
clinical chemistry data are presented in Section I, Table 2

Statistical differences in ALT, ALP and AST were seen sporadically among treatment groups
and time points, but were within the nomal range for cach parameter. Triglycerides were
significantly decreased as well as outside the normal range in the following treatment groups:
300 ppm N-E(FOSE at 7 days and 1 week recovery, and 100 ppm N-EFOSA at the same time
points. Cholesterol was significantly decreased as well as outside the normal range in all
treatment groups at one or more time points during the dosing period. At the 1 week recovery
period, but not the 4 week recovery period, cholesterol remained decreased in all groups except
20 ppm PFOS and 100 ppm Wy-14,643.

Body and Liver Weight

Group mean body weights, liver weights and liver to body weightratiosare presented in Section
II, Table 4. Individual animal body and organ weight data are presented in Section IV,
Appendix 1.

Body weights were not affected during the dosing period. Mean body weight was reduced only
at the 1 week recovery period in groups 300 ppm N-EFOSE, 100 ppm N-EFOSA and 100 ppm
Wy-14,643. Liver weights were significantly clevated at ane or more time points during the
dosing period in all treatment groups except 30 ppm N-EFOSE and 20 ppm PFOS. At the 48
hour time point, liver weights were elevated in groups 100 ppm N-EWFOSE and 100 ppm Wy-
14,643. At the 7 day time point, liver weights were elevated in groups 100ppm N-ETFOSA and
100 ppm Wy-14,643. At the 14 day time point, liver weightswere clevated in group 300 ppm N-
EFOSE. At both the 1 and 4 week recovery periods, liver weight was elevated in the 300 ppm
N-EtFOSE group.

Liver to body weight ratios were significantly increased at one or more time points during the
dosing period in all treatment groups except 20 ppm PFOS. At both the 1 and 4 week recovery
time points, liver to body weight ratios were significantly increased in treatment groups 300 ppm
N-EWFOSE and 100 ppm N-EWFOSA, whereas Wy-14,643 was elevated at the 1 week recovery
period, but not the 4 week.

Peroxisome Proliferation

Electron microscopy (EM) and analysis of palmitoyl CoA oxidase activity were used to assess
peroxisome proliferation. Palmitoy] CoA oxidase group summary data are presented in Section
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IL, Table 5. The EM report is presented in Section V, Appendix 2, and individual animal
pamitoy] CoA oxidase data are presented in Section VI, Appendix 3.

At48 hours, Wy-14,643 induced a doubling in the numberofperoxisomes compared to controls
None of the other treatment groups examined (100 ppm N-EtFOSE, 20 ppm PFOS or 100 ppm
N-EtFOSA) revealed an increase in mean numberofperoxisomes per hepatocyte.

Palmitoyl CoA oxidase activity did not differ remarkably among controls and all treatment
groups at all time points examined.

DISCUSSION

In the present study, multiple endpoints were examined to assess cell proliferation and
peroxisome proliferation in the liverofrats given N-EFOSE, PFOS, N-E(FOSA, or Wy-14,643
2s a positive control test material. A summary of the findings during the dosing period and
recovery period are presented in Text Tables 3 and 4, respectively.

As expected, the positive control test material, 100 ppm Wy-14,643 produced the anticipated
increase in hepatocellular proliferation and liver weight without a concomitant increase in liver-
associated serum enzymes. Cholesterol was lowered as expected. These changes were reversed
upon cessationofdosing.

In contrast, none of the test materials induced cell proliferation during the dosing period,
whereas, during the recovery period, hepatocellular proliferation was increased in the N-
EAFOSE, PFOS and N-E(FOSA groups. This apparent response may have been an aberration
due to the low control group mean labeling index seen at the week 4 recovery time point. These
animals, which were 13 weeks of age at this time, exhibited a control LI of only 0.016%. A
PCNA labeling index of 0.17% has been reported for control atsofthe same age (Eldridge and
Goldsworthy, 1996). Thus, the control labeling index value seen in this study at the week 4
recovery time point is approximately 10-fold below that which has been previously reported.
Furthermore, the response was not dose-related in the N-EtFOSE treatment groups.

Like Wy-14,643, the test materials did not affect liver-associated serum enzyme levels, but did
cause a decrease in cholesterol. N-EWFOSE (300 ppm) and N-EFOSA (100 ppm) also caused a
decrease in triglycerides that was reversible within 4 weeks following cessationof dosing. It is
interesting to note that Wy-14,643 only lowered triglycerides at 7 daysofdosing, but not after 14
daysofdosing.

Palmitoy] CoA oxidase activity and peroxisomal proliferation were not elevated in any test
materials evaluated besides the positive control Wy-14,643.

Taken together, these findingsdonot support N-EFOSE, PFOS or N-EWFOSA to be peroxisome
proliferators in rats. Although these test materials produced an apparent cell proliferative
Tesponse in the liver of rats, the proliferative response did not occur upon initial dosing as scen
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recovery time point may have been an aberration due to the abnormally low control mean
labeling index.

Like Wy-14,643, these materials decreased cholesterol in rats, but the lowering effect was
reversible up to 4 weeks post-dosing as it was with Wy-14,643.

“Text Table 3. Summary of Findings to Assess Hepatocellular Proliferation and Peroxisome
Proliferation During the Dosing Period®

aae
Cellproliferation[~~[1-1-[- Tincrease|

[Bodyweigh|.T- [-T-[-[- |-1
[Liverweight| [increase|ncrease| - |_|Increase | Increase|
[Liverbodywt. [Increase|Tncrease|Increase| ~~ |Increase | Increase|
Aeee JeTr]

face T-T 7 -
ree

r]
yeeSemele fener oempee]Fo mt1tet

rl rlrlrlrl=vCCT=
[(Peroxisomes |~~ -|- |-1-|- 1]
*An increase or decrease identified statistically and/or descriptively (judged to be biologically
relevant) at any time during the 14 day dosing period.

ND, not determined
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Text Table 4. Summary of Findings to Assess Hepatocellular Proliferation and Peroxisome

Proliferation During the Recovery Period®

Cell proliferation| [Increase| - [Increase|Increase[Increase| |ER Ee
LehLolm LL er

[Liverbodywt. | Tnerease|[||increase|
far 1©
[ae====
fast____[- 1-|-[-T-T-T-Fo fm]| mm[==mToxidase

[Peroxisomes |ND|ND|ND|ND|ND|ND|Nb|
“An increase or decrease identified statistically and/or descriptively (judged to be biologically
relevant) at any time during the recovery period.

SUMMARY

N-EFOSE, PFOS and N-EFOSA are not peroxisome proliferators, do not have overt
hepatocellular proliferative effects, but do exhibit a cholesterol lowering effect in rats that is
reversible within 4 weeks following cessationofexposure.

LITERATURE CITED

of B6C3F1 mice and F344 rats: effects of age, gender,and choice of marker. Fund. Appl.
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‘Table II-1. Group Summary of Cell Proliferation Data
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‘Table 11-2. Severity and Incidence of Proliferative Responses in Rat Liver
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Table 11-5. Group Summary of Palimitoyl CoA Oxidase Activity

He smn dsHe SH 7D Day Day Day
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Coniols 5 sso 00 5 34s 10
N-EIFOSE300pom 5 29 eds 10 s 5 0s
N-EIFOSE100pom 5 3 am wo 7 wo as
N-EFOSE30pom 9 21 enw 6 4s
PROS 20ppm 5 en 10 7 1s sos
N-EIFOSA 100 pom 7 vos 1 6 a ss

Week IWeek 1Week Week
14Day  14Day  14Day  14Day Recovery Recovery Recovery Recovery
PCOAO PCOAO PCOAO Sample  PCOAO PCOAO PCOAO Sample

TrestmentGrowp Mean SD. Ramge Sire Me SD. Range Size
Tonos G [ER ER 7 2330010
N-EFOSE300ppm 3 0s 2.4 s 4 B36 os
NCEIFOSE 100ppm 3 161s 5 s 08 16 5
N-EIFOSE30pom 5 0s 46 5 6 19 ass
PROS 20pm 3 04 as 5 6 1s 38s
N-EFOSA 100pom 3 uoo2a 5 04 67s

“Pamitol CoA Oxidase activity, 1U/g
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IIL INDIVIDUAL ANIMAL DATA TABLES
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‘Table 111-1. Individual Animal Cell Proliferation Data
48 Hour,7 Day and 14 Day Sacrifices
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‘Table 111-1. Individual Animal Cell Proliferation Data
1and 4 Week Recovery
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‘Table 111-2. Individual Animal Clinical Chemistry
4 Week Recovery Sacrifice
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‘Table 11:3. Individual Animal Histopathology Findings
7 Day Interim Sacrifice

Findings
Treatment Group _ Animal Number Liver

Controls Rioadd No sgniican ndings |
RIT No significant ndings

|RIMS Nosinifcant ndingsR105 No snifcant ndings
— R10450 No significant ndings |RI04ST No sgnifcant ndings

- “R106 Nosgfcant ndings
— R105 Nosinicant ndings

TRIOS Nosinifcant ndingsR10455 No sgnicant ndings
N-EFOSE00pm| R104 Nosgnifcant indngs

RI04S7 No sgnicant fndings
R108 Nosigifcant ndings

~ _RI0i59 Nosignifcant ndings
R10460 No sigifcant ndings

IN-EFOSE 100ppm| R10461 Nosignificantfindings |
a Or Ribi62 No sgnitcant ndings

R10463 No significant ndings
R146 Nosignificant ndings
R10465 No snicant fnings

N-EFOSE0pm| R104 Nosgnifcan indngs
R10467 No significant ings
R105 No significant fnings

| Ri069 Nosiniicant dings
R100 No signifcant ndings

ros Topo R171 No significant ndings
R10472 No significant ings
RIGS No significant ndings
R174 No significant ings
RIS No inifcant ncings

N-EFOSA00pm RIOTS Nosignifcant ndings
RISTT No saifcan ings
RIGS No significant dings
R10475 Nosignificant ndings
R100 No sniican dings

Wy-14643100ppm R10481 Nosignifcnt ndings
R102 Nosinican dings
R10483 No sgaiican ndings
R104 No significant dings
R10485 No sgniicant ndings
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Trsstment Group Animal umber Lier
[Cano Rioith Tp vacsmton Tp. minal

Riker ipavaculeaton.pd.minal =
10488 Nosgncan findingsRiokeD lp vocuakaton,td, minal

|a0grogatsmice ammatoycs. mio, mira
ios aan, ptsi:

|0orogte,mice ifammaoryot. mutoca, minimal
RIOHSH [NoSgt Findings_ fi—
R10i52 lp vocuotzton, pd, inalrm

aggrgetes.mbinammatoryce, muito, minimal
|Rioisd ipdvacusamton,pe minal sin,

Ri0ASS Ip vocuokzaton: ed.minal
|o0orogte.micefammaoryot. motos, minima.

neeiFoses00ppm | ibis idvacwimtonfodmid ~
RIOAST Ip vocation. i. mid
RIGSidvoobstonipemid |R050 Ip vocuokzaton. pd. mid

R10500 pd vacukzaton. pd. mas
INEFOSE 100ppm | R10S01 idvacuaaton,i mi.

agorocats,mixnlammatryce,moc, minimal
Riosaz ip vocuokzaton, Id, mid
Rios [Ip vecuotzaon, Id. md:

1 aggregate,mixednfamatory ce,mtfccl, minal
RI0504 Nosonicatngs
Ris potamten is ris

ircato,misoaoc,tc, inl
NEFOSE0pm| Rios0s ip vacuatoni,midR10507 Ip vocuokaton. pd. mid

R10505 ip vecuokzaton. mia
| 10509 ip vocuoizton,lod. minimal10510 [Ip vocuoizton,od. minal

pros20pom RIOSHT (Ipvocudiatn,le,mma:
agorcaios,mixametco,mutta, minal

CRs Nosguicanndngs10513 Nospncant dings
1 Riosta__INosgnionsfinsR10515 lpvecuotzaton,tod.minimal

INEFOSA 00pm | RIOSTe ipsvocusaatoni.isRIOSI? [Ipvocuoizaton,Hod. minal
R10518 ipvocuoizan,id.minimal

| Ri0sto ipa vecwolzatonip. mma
10520 [Ipvocuoizatn.id. momar

[Wy-14643 10050m| R10521 ~~ porpky,Kupfercl, ad:
nopatocohsarnecrosis moc, minima,
Jip voouagtonlpgmiraRpote
epatcelior recto, mstocs, minima
|i vocwotzaton,i, minimal

R10523 tpervopy.Kuper ol,mid:
opatocohsanecrosis toca, minima.
ip vocuizaton,to.mit

Ri0s24 |mporvophyKupfer ca,md:
hepatceliorrecross, mtocs, minima.|livinipa mama

0525 pertohy.Kifer cel, mid: -
epatcelirrect,mutlocs, mn.
odvocustzsion, bi. minima:

| soregme, mice tammy co,motto,minimal
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1 Week Recovery Sacrifice
HistoRathligy Frags

Trestment Group _ Animal Number Liver
Gonos R025 [NG Scantnos

_R10527 lipidvacuolization,lipid, mild ———10528 [pidvacuolation. Ip, mi:
aggrgates, miso nfammatoryol, mutocal minal

R10529 [ipa vacuolation, kp, mid
RI0530 [Ipdvacuzaton. pd. mi:gorges, mid flammatory col, mlfocl minimal
R10531 {ip vacuozatn, hp. mma
R10532 [ipidvacuoizaion.Hp. mineral| wisn |iidvecuolabon tp minal =
R10534~~ ipidvacuokzaton. Hp. minal
RI0535 |ipdvacuolation.Hp.midINEFOSE 00pm| 10538 iid vacolzaton. Ho. mi:

|0grogaes, md inflammatory col, mulfocl minimal
= | RI0SST__ id vacuolation,yd.mid wasR10538 idvacvozaton.lp. md

Ri0S39 ip vacuotzaton, lp, miaRIOSH0 ipavacuoizaton, pd mira
I\EFOSE 1005pm| 10541 |ipidvacvlzaton.pd. minalRi0SH2 pdvacuoizasoni. minimal:acorogetes,mined flmatonol, muldocal minal

R105 id vacuoizatn, lp, mid
Rios pdvecstontpgmalR10545 pid vacuolation. Hp. minimalNEFOSE 0pm| R105 lodvecvlaaton. ipa. mid
R10547 iidvacuozaton. kp. mineral
R10546__[ipdvacuozaton. pd.minal
R10540 ~~[Ipid vacuolation.pd. minal10550 [ipidvacuolzaion:hy.minal

ros20pm 10551 [ipidvacuolzation. Ho. minal
R10552 |ipid vacuolation. Hy. minal

- ces R10663__|ipidvacuokization,kpid, minimal cet—R10554 ~~ ipdvacvoaaton. I. minimal:
o00regaes, med nfammalory col, mutocal minal

10555 |ipdvacvlzaton, lp. minalINEFOSA 100ppm | 10558 iidvocvlaaton. tp.mid —
R1057 No significant findings oo
R10558 [Nosgnfant dns.Ri0SS0 ip vacuoizaton.hp, minimal

- R10550 lipidvacuolization,id, minimal_ _ ~
|Wy-14,643 100ppm R10561 |nypertrophy,Kupffercell, mild;nepatooliar necrosis, mutfocs, minima

id vacolzaton, id. inal
_ spon. ollcuar erase, moderate

R10562 |hypertrophy, Kupffer cell, mild;
kd vacolzaton. id. minimal

R10563 Inypertrophy, Kupffer cell, mild;
ivacuolation. isc, minimal#10564 | pettophy,Kupfer col, mic:lips vacolzaton. isc. imal

R10565 |Gin Kupfercell, mild;ipo vacuzaton. tp. minimal
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‘Table 111-3, Individual Animal Histopathology Findings
4 Week Recovery Sacrifice

Histopathology Findings
Treatment Group _ Animal Number Liver
[Gonos 10566 pd vacuolation, Td. mid

pid vacuolizaton, pid, mild:
R10567 aggregates, mixed inflammatory cel, multifocal, minimal
R10568 lipid vacuolzaton, pid, minimal
R10569 lipid vacuolzaton, pid, mid

CTR0ST0 pidvacuolation, pd, minimalTRT0571__ aggregates. mixed inflammatory coll, multifocal, minimal
|R577 lipidvacuolization, ipe. minimal_R10573 aggregates.mixed infammatoryce,mllfocal, minimal

— R10574 pid vacuoizaton,id,minimal
pid vacuolzaton, pi, minima:

R10575 aggregates, mixed inflammatory ce, mtfocal, minimal
N-EFOSE 300 ppm| R10576 pid vacuolation, lid, mild

R10S77 pid vacuolzaton, pi, mid
R10578 lipid vacuolzaton, pd, minimal

pid vacuolizaton, pi, mid;
R10579 aggregates, mixed inflammatory cell, multifocal, minimal

| R10580 iid vacuolation, pd, minimal
[N-EFOSE 100 ppm| R10581 iid vacuolation, lid, mild

R10562 lipid vacuolizaton, pid,minimal —
R1083 No significant findings
R10584 No significant findings

pid vacuolizaton, pi, mid:
R10585 _ aggrogates, mixed inflammatory co, mutfocal, minimal

pid vacuolizaton, ip, minima:
N-eFosE 30pom| R10586 aggregates, mixed inflammatory col, multifocal, minimal

R10587 No significant findings
R10588 lipid vacuolzaton id, minimal
R10589 lipid vacuolzaion, pd, minimal
R105%0 No significant incings

Pros 20 ppm R10591 aggregates, mixedinflammatorycel, mulfocal, minimal
R10592 lipid vacuolzaion, pd, minimal
R10583 lipid vacuolizaton id, minimal

pid vacolzaton, pd, minima:
R10594 aggregates, mixed inflammatory cel, multfocal minimal
R10595 aggregates, mixed inflammatory cell mulfocal, minimal

N-EFOSA 100 ppm| R10596 aggregates, mixed inflammatory cel, multifocal, minimal
R10587 lipid vacuolzaion pd, minimal
R10598 No significant findings i
Ri0599 Nosignifcant findings

pid vacuolzaton, ip, minal:
R10600 aggregates, mixed inflammatory cel, mulfocal, minimal

[Wy-T4643100ppm~~ R10601 Nosignificantfindings
R10602 No significant findings
R10603 No significant findings

pid vacuolizaton, id, minima:
testes, sperm granuloms;

R10604 epididymis, sperm granuloma
RI0605 No significant findings
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IV. APPENDIX 1 - IN-LIFE REPORT
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V. APPENDIX 2 - ELECTRON MICROSCOPY REPORT
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ANCILLARY PATHOLOGY REPORT

ELECTRON MICROSCOPIC EVALUATION OF LIVER
IN CRL:CD@(SD)IGS BR RATS)

CELL PROLIFERATION STUDY WITH N-ETHYL, PERFLUOROOCTANESULFONAMIDO
ETHANOL (N-EtFOSE; 3M T-6316.11), PERFLUOROOCTANE SULFONIC ACID POTASSIUM

SALT (POS;
3M T-6295.16), AND N-ETHYL PERFLUOROOCTANESULFONAMIDE

(N-E(FOSA 3V1 T-7091.1) IN RATS

TRC STUDY NUMBER 1132-100
PAI EM PROJECT NUMBER EM 99.62

SUMMMARY

An increase in the mean numberofperoxisomes per hepatocyte was detected by electron microscopy in male
Crl:CD®(CD) IGS BR rats given 100 ppm Wy-14,643 by diet after 48 hoursof treatment. The mean number of
peroxisomes was approximately doubled over control values. The mean numbersofperoxisomes per
hepatocytewerenot remarkably different for animals given 100 ppm N-EGFOSE, 20 ppm PEOS, or 100 ppm N-
EFOSA for 48 hours when compared with control values.

PROCEDURES

The purposeofthis study was to examine by electron microscopy the livers from selected rats administered the
test materials to assess peroxisome proliferation in hepatocytes.

Male Crl:CD®(CD) IGS BR rats were given the test material in the dit according to Text Table 1.



oiwel
Text Table 1. Group Designations, Dietary Levels and Scheduled Sacrifice Time Points.

Numberof Male Rats

Number" 1 EtFOSA No.
(TimePoint)| (0 [30 10 30 | 20 | 100ppm| 100 ppm of

ppm) | 0 0 pp pp Animals

PS a I
rrTT

4 s5[s 5

eePT1]
rrAnimals

! Animals in Groups 1 through 3 received the test diet for 48 hours, 7days,and 14days, respectively. Animals
in Groups 4 and 5 received the test diet for 14 days followed by a 1 or 4 week recovery period, respectively.

After the prescribed dosing or recovery period, the animals were fasted overnight, bled for serum samples,
anesthetized with CO, weighed, and exsanguinated. Postmortem procedures included weighing the liver and

‘analysis, and electron microscopy. Liver samples for cell proliferation and routine histopathology were
collected in zinc formalin and submitted to Pathology Associates International (PAI) Maryland for evaluation.
Liver samples for palmitoyl-CoA Oxidase activity analysis were flash frozen in liquid nitrogen and submitted to
Covance Laboratories for analyses. Liver samples for electron microscopy evaluation were thin-sliced and
‘placed in McDowell-Trump fixative (McDowell EM, 1976), and submitted to this laboratory (PAI North
Carolina) for electron microscopy processing and evaluation. Per sponsor request, only liver samples from
selected ratswere processed and evaluated ultrastructurally (Text Table 2). Only liver samples from animals
dosed for 48 hours were examined by electron microscopy.



oienEE
Text Table 2. Animals Selected for Electron Microscopic Evaluation

R10404

R10439

R10443

RET
stained with 5% methanolic uranyl acetate and Reynold’s lead citrate, and examinedon aZeiss 900
transmission electron microscope. Centrilobular hepatocytes, where clearly identifiable in liver sections, were
preferentially examined. Five representative electron photomicrographsofhepatocytes were taken and
significant ultrastructural features were summarized for each photograph and animal on a designated
transmission electron micrograph interpretation form. The numberofperoxisomes in hepatocytes was
‘manually counted for each photographed hepatocyte and recorded. The meannumberofperoxisomes per
hepatocyte was manually calculated by summing the numberofperoxisomes counted in five hepatocytes per

Individual interpretationsofelectron micrographs for cach animal selected for evaluation follow this report
narrative. The original signed/dated raw data sheets and photomicrographs are maintained in the archived study

After 48 hours oftreatment, the numbers ofperoxisomes appeared significantly increased over control values
only for animals given 100 ppmofWy-14,643 (Text Table 3). The mean numberofperoxisomes was
approximately double the control values. The mean numbersofperoxisomes per hepatocyte, however, were not
remarkably different for animals given 100ppm N-EtFOSE, 20 ppm PFOS, or 100 ppm N-EtFOSA when
compared with control values. Figures 1 through4 show hepatocytesfromcontrol and non-affected treated

an animal given 100 ppm Wy-14,642, illustrating the increased numbersofperoxisomes.



-

Control 48 hour R10384 11.4
R10388 13.6

R10404

R10430 38

pp R10443 294

No other ultrastructural abnormalities were identified in the samples evaluated.

‘CONCLUSION

As evaluated by electron microscopy, hepatocellular peroxisomes were increased in male Crl:CD®(CD) IGS
BR rats given 100 ppm Wy-14,643 by diet after 48 hoursoftreatment. The mean numberofperoxisomes was
‘approximately doubled over control values. The mean numbersofperoxisomes per hepatocyte were not

remarkably different for animals given 100 ppm N-E(FOSE, 20 ppm PFOS, or 100 ppm N-E(FOSA for 48.

McDowell, EM and Trump, BF: Histologic fixative for routine diagnostic light and electron microscopy. Arch.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

SwdyNo: _1132:100(EM99.62) ‘Speciew/Strain:CLCDOSDLIGSBK Bat.

AnalNo: __RIO, Tse Live

Treatment Group:Contd BlockNo(s): _9962:4Zit
Sex: Malte Photo/Negative No(s). __ZI7350

SignificantLesions (checkonc): Yo _X MN

a Patbwiogst (gnats Nerney G0 add Sept 20, 192

FeaturesZITGLiver. Hepaocyie 10320KTHhepatocyteconsis3 nial.
val ace snd i borderedbyadjacent hepatocytes 0(wo sides and sinusoids veirlly
“23 domly.The ighie stainingcadotbelialcell cytoplasm is evident. Mitochondria
204 roughcadoptasmicreeulum (RER)profssefrequentthroughthecyioplasnof
the hepatocyte. The intervening cytosol appearsfinely granularandcontains ribosomes,

glycogen and smoothendoplasmicreticulum (SER).Bilecanaliculiarepresentonthe.

leftand upper rightmargins.Peroxisomes areinfrequent; four ()peroxisomes counted.

Z17347, Liver. Hepatocyte. 10.320X.Thishepatocyteis bordered by endothelialcells.

bolherightan theeft, Mitochondriasnd roughendoplasmicreticulum(RER)
profes ve fequent ough te cyophiunof the epee. Aprominentmicrovlious |
‘borderisevidentatthetop rightmarginofthiscell. Nine (9)mitochondriacounted. |

ZI7348, Liver. Hepatocyte. 10.320X.Thishepatocyteis surrounded by two adjacent

hepatocytes and asinusoidalong theright margin.The cell hasabundantRER

{meredithmitochondria andoberorganelles.Severalmitochondriaa regulcy-
‘shapedandcontaincytoplasmicinvagination.Eight (8)peroxisomescounted. |

217349. Liver. Hepatocyte. 10.320X.Thishepatocytecontainsseveral lipid droplets, |
hi coecontin dakroe rmbranou inclusion.Anendotheceli present

Sintp ghtandonteleftsome lamella debs spresent nthe extracel pace.
Thirteen (13) peroxisomescounted.
717350, Liver Hepmocyte. 10.320K. Siavlato Z17349, several medium-sized pid
ope ase present mishpuiocyt. Thereare bundantmitochondriaand numerous
RERpoles evident. Twenty-two (22) protisomes ound
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:_1132:100(EM99.62) ‘Species/Strain:CCOMSIIGSBRRat

Animal No: RUGEEee Tissve __Liver

TreatmentGroup:_Control Block No(s) 99.628
ZI781 +

Sex:Maleoo Photo/Negative No(s):_Z17355

SignificantLesions (checkone): Yes __X__ No

Interpreting Pathologist (signature and date): eB S200

Teararen: ZITL Liner Tigoocste, 103 This begarocyiebascomrom micleus
ih tw pecmimert mackoli, The cyioglasn 1s fel geamiar andcorks mam witechondeta
nc WER polion. Ther ae also sbundeat Isc apd som: peichisomen. Several bile

| Samalicul ane present bergen his col nd acacent Bepotossies. A he ight Eagan iso kik
| abepotacyte: ave soso csthecy pce. cida he com of he
| Shegiagh. Tocle (12) ponisomes ousted
rete ivr Hemwceste 10320X. Numeroes misachondia and RERprofiles ars prescat 1n
Amoco. Te mucous is polyoland emrally 102064. Abe ightmarginae 190

| orker eptecytes hi appese1have samen larger and wore mumerons mitochondia
| Randomoe prox mesa fyessamcsaf:pescet in a cypiasm. Fiteen (15)
eraxionics coved
DIT Liver Hepmcytc. 10.3208. On theft a thinbodes of ends el ins

i reent. Thpote aw cena ued sca ad the Cy opkasin conv wey
er leant enn ile aime Wa Rt. Som proceso |

inmena bs resent. FIs £5) peraisomescoed
17300 Liver, Hefurocste. 10.320X. The coral epaiocyie is bouderedby hepatocytesan

sin.although s cgmest of sunmod present on the et tit erythioncyte) and
an Several 1 anal 4ul a pret bution he sesso al bondi hase
evans at nd dps an present. Nero dark norte 4 PTGS SIE EER
vente 419) ptm come. PEIORNGALES, 1 OSUES 3 SOU THOHOARIIS WTS
“ery diffu to dilferenbts 1 thie FHC TEph
707185 Taser, Hepatocyte. 10.120. Thisbeparesste contains foamstl10weds
Te hon. Sncn se reac ft opand burn of Co phogaaph ned by pater
iin ceca cele Thicon (15) perosomss ust.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No. _1132:100(EM99.6) ‘Speciev/Strain:CrlCOBMSD IGSBK Kit

Animal No. R10803 Tissues Liver

Trestment Group: _N-EIFOSE100ppm Block No(s): 99.62.23
217356

Sex Male Photo/Negative No(s):_Z17360__

Significant Lesions (check one): Yo X No

Interpreting Pathologist (signature snd done): Semon,afd Sept20,1999

Features: 17336, Liver. Hepatocyte. 10,320X. Thishepatocyte contains
approximately ten small- 0 mediun-sized lipid droplets. The cytoplasm has numerous
mitochondriaandRER profiles presen. Bile canaliculi arepresectbetween this cell snd
adjacenthepatocyteson theleftand the right. Ecythiocylesinsinusoidsarepresenton
three margins. Some stain debri/anifoct is present on the photograph. Eight (8)
peroxisomes counted.
217357, Liver. Hepatocyte. 10320X. This hepatocyte is bimacleated. An endothelial
ellispresentat thetop,butall thermarginsareadjacenthepatocytes.Thecytoplasm
contains numerous mitochondriaand RER profiles. One distinct lipid droplet i presen,
andtherearenumerous small 0 mediun-sized dark peroxisomesandor ysosormes.
Twenty-three (23) peroxisomes counted.
217358, Liver. Hepatocyte. 10.320. A ucleus is not evident in this planeofsection
Torthis hepatocyte. Fourmedium-sized lipid droplets are presen,sndthe other
organellesappearvery similar 0 Z17357. Some lysosomes contain clear vacuoles within
themand many see irregulaly shaped. Thiricen (13)peroxisomes counted.
ZI73S), Liver. Hepatocyte. 10,320. Hepatocytecontainsone large lipid droplet.
Twenty-tiree (23) peroxisomes courted. Some stain debrivarifactpresen on the
photograph.
17360, Liver. Hepatocyte. 10.320X. Multiple small to medive-sized lipid droplets
re present. Sixteen (16) peroxisomes counted.

Conclusions: Normal hepaocy 5.6 average peroxisomes per hepitocyic 1
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 1132-100(EM99.62) Species/Suain:CALCDA(SD)GSBRRat

Animal No. Ra. Tissue: Liver —

Treatment Group:N-EIFOSE, 100ppm Block Note): 99.6224
747361 -

Sex: __Male Photo/Negative Nofs).:_Z17365

SignificantLesions (check ane): Yo xX Ne

Imerpreting Pabologit (signature and date): QyfemenG14September30,1999

Features: ZITIEL Tver Hepatocyte. TUTE. Ths conta Bepwocye xiii3micronillous borderadjacent 0 imi on hicmainsandborderswihheeaccenthepatocytesontre bermargins. ilcalcularcident with wo of he cenhepacyte. Thehepatocyte has foundcena clesad que 3fe small 10medio sizedlipiddroplets. ThereaenumerousmitochondriaaadRER profs.Theremaining cytowoliely gramiar andconn scatrediysonomes and proxies. Sixice (16) eronsomescoud.
ZI7362, Liver. Hepatocyte. 10.320X. Thi bepatoyts appears somewhat diamond-shaped inhis photograph, with soda he op eft and bosom.Part of 3 soda nigcllandiuclusis cviden a he to ftoftheplotosaph.Thehepato has roundcentralmucusand abundant RERprofiles nd mitochondei. Alo, numerous lysosomesand afewperoxisomesare preset. Sia (6) peronsomes counicd.
ZIT, Liver. Hepatocyte. 10.320X. Thi hepatocyte appesesmorphologically similartohosedescribedshove. Several small piddrop sr sh presen. Elven(11) peroxisomescoved
ZI364, Liver. Hepaocyte. 10.320X. Mostoftwo begatocyisre presentin hispears. Aongprofileof a ilecanaliculipresentbetweenthtwoclk.Thecompletehepatocyteonihe righ contains several modum.7ed 4nd one ge id droplet. Eight (5) peroxisomescounted
ZLT365, Liver. Hepatocyte. 10.320X. This is a large hepatocyte next to a sinusoid ut the top

rightofthephotograph.Twocryihrocytesare presentinthesinusoid.Thehepatocytehasa
large roundnucleus andnumerousmitochondriaandRERprofiles. Abo,there aremultipleIysosomes and peroxisomes inthe cytoplaum. Cea disincion tween Sin perenne andie ifficu. Sven (16) pemosornes coumed.
Conchutons: Normal hepatocyte. Mean of 114 peroxisomes per Wpaioey
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_1132:100 (EM99.62) Species/Strain:CiCDOSD1GSBRRat
Animal No.: __R1042) Tissue: __ Liver

“Treatment Group: POS 20ppm Block Nos): __99.62-41
217366-

Sex: _ Male Photo/Negative No(s).._ZI17370

Significant Lesions (check one) _____ Yes __X___ No

Interpreting Pathologist (signature and date): Sept. 30.1999

Features: 717366. Liver. Hepatocyte. 10320X. Thishepatocytehasacentrally located
polygonal nucleus surounded by cytoplasm rih in mitochondria and RER profs. Multiple
small to medium-sized lipid droplets are also present. The remaining cytoplasm appears finely
granular and contains some lysosomes and peroxisomes. Twenty-seven (27) peroxisomes
counted.
ZIT3T7, Liver Hepatocyte. 10,320X. This hepatocyte has adjacent hepatocytes both dorsally
‘and ventrally. To the left i a sinusoid fined by an endothelial cell and containing an erythrocyt.
‘An endothelil-lined sinusok sao present along the right margin. Approximately nine small
lipid droplets ar present in the cytoplasm. Fifteen (15) peroxisomes counted.
ZIT36S. Liver. Hepatocyte. 10,320. In this hepatocyte the mitochondria appear smaller and
more condensed. ProfilesofRER and SER are casily evident inthe cytoplasm. Five (5)
peroxisomes counted.
Z17369, Liver. Hepatocyte. 10,320X. Several small and one large lipid dropletarepresent in
his hepatocyte. At the top right and btom left margins ofth photograph are erythrocytes
‘within sinusoids. The hepatocyle's nucleus is not present n this lane ofection. Numerous
‘mitochondria and RER profiles re visible. The intervening cytosol is finely granular and
contains SER and othr organelles including some peroxisomes and ysosomes. Some.
crystalloid structures appear very prominent in some peroisomes. Fifteen (15) peroxisomes
counted.
ZIT370. Liver. Hepatocyte. 10.320X. Hepatocyte appears very similar to Z17369. A nucleus
is not evident inth planeofsection photographed. Several small to medium-sized lipid droplets
are present. Sixteen (16) peroxisomes counted.

Conclusions: Normal hepatocyte. Mean of 15.2 peroxisomes per hepatocyic
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No. _1132:100(EM99.62) Species/Strain:CdCOMED)IGSIRKat

Animal No: _RI0430 “Tissue: Liver

Treatment Group: _PEQS 20.0pm Block Note): __99.62:50
Zim-

Sex: __Mals. Photo/Negative No(s). __Z17375

‘SignificantLesions (check one): Yes X Ne

Intcapeting Pabologs (signature an de): Sion 8(ah Sept. 30,1999
Features: ZI7371, Hepatocyte. 10.320X. This hepatocytehasaneccenirically located oval
nucleus. Itisborderedbyansinusoidat the topandrightand anotherhepatocyteontheleft.Numerous mitochondria, RER profiles, incl geanlar cytosol. anda fo svall ip dropies re
present in the cytoplasm. Some smalllysosomes are scaticred in the cytoplasm Five (5)
peroxisomes ound
ZI7372, Liver. Hepatocyte. 10.320X. This hepatocyte is surrounded by hepatocytes on allSidesexcep the top which isa inusckd. The cll hs burnt RER profiles and siochonriainthe cytoplasm. 35 welas ple wregularyshopec smal fo medium-sized ipid droplets:Somelysosomesand few peroxisomesace presen. Four (4) peroxisomescountedZIT Liver. Hepmocyte, 10320. The hepatocyteappears ssctily miao previously
sie puto ys containing ge susnce adnovlanaid KERprofiles. Some lipid droplet are prec. Lysosanes ad peronisomes ne rave. To (2)probable peroxisomes councd.
ZUT374, Liver Hepatocyte. 10.320X. This hepatocyte i somewhat lighter ssning han mseofthe previously examined cell were, and i ocated beneathacerobular vein along he ight.Some collagen ber are evident i he Space of Dise beneath the enddhelal cl marginPeroxisomes nthe hepatocy arebeterdefined haninmost other els.andhave prominent
crystalloid iructors. Eight (peroxisomes coved.
ZIZ305. Liver, Hepatocyte. 10:320X. Ths hepatocyte i bordered bya sisoid akong he opmargin. Thecells microvilous horde is net 10 the endothelial inedson which canineSeveralerytbrocytes. Adjacent hepatocytessrcon he ghtand eftof theconirl eparocyle. Anucleus is no preset in this plan of section. The cyloplas fey granulo and contomlip mitochondria 3d RER peoies. Ze 0) penssomes ae clily iscemible
Conclusions: Nomeal bepatoeyt. Average 33 peroviommespor epaioeye
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_1132:100 (EM99.62) Specics/Strain:Cel CSSD) GS BR

Animal No:_RIOSI Tissue:Liver

Treatment Group: N-E(FOSA 100ppm Block No(s): _99.62:5
717376- ZIT380

Sex: __ Male Photo/Negative No(s):._Z17396

Significant Lesions (check one): _____ Yes _X__ No

InterpretingPathologist (signatureand date): Sept. 30,1999

Features: ZI7T6, Live. Hepatocyte. 10320X.Thi ightsaming hepatocye ha central
polygonal nucleus surounded by cytoplasm containing numerous mitochondria. RER and SER

profilesarepresentandther are greaterthanadozen small to medium-sized lipid droplets.
Nine (9) peroxisomes counted.
ZI737. Liver, Hepatocyte. 10.320X.Thishepatoeyestains somewhatdarker thanthe
preceding example. Thecytoplasm is finely granular and mitochondriaappear denser.
Peroxisomes and some lysosomesar generallysmaller anddarkerthanthe mitochondria,and are
often difficultto differentiate from cach other. Twenty-two (22) peroxisomes counted
217378, Liver. Hepatocyte. 10,320X. The topmarginofthiscellshowsa microvillous border
Adjacent to: sinusoid. The nucleus isnoevidenthis planeofsectionforthis hepatocyte. The
cytoplasm contains abundant SERbetwenthe mitochondria and othe organelle, including
Some lysosomesandperoxisomes.Sixicen (16) peroxisomes counted.
ZITAT Liver. Hepatocyte. 10.320X. MitochondriaandRER profilesareprominent i this
hepatoeyt’s cytoplasm. A single medium-size lipid dropletipresent narthe topborderofthis
cel. Asinusoid lindbyan endothelial cll is presentslongthe Ie margin. Seventeen (17)
perosisomescounted.
ZI7380, Overexposed negative; notprinted.
ZI739%. Liver. Hepatocyte. 10320X,Thecenteredhepatocyte iborderedby adjacent
epatosyteso the wide and bot. At the opisasinusoid fined byan endothelial ell and
containing some granulocytes and erythrocytes. Thehepatocytehasacental polygonal nusleus
Surrounded by numerous mitochondriaandRER profile. Scatiereddarkerperoxisomesare
present. Tweny-fve (25) peroxisomes counted.

Conclusions: Normal hepatocyte Averags 17.8peroxsamespe hepaioeyt.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 1132-100 (EM99.62) Specics/Strain:CrLCDESD)1GSBRRat

Animal No.: __R10430 Tissue: _ Liver

“Treatment Group: N-EWFOSA 100ppm Block No(s). _99.62:59
217381 -

Sex: __ Male Photo/Negative No(s): ZIT385

Significant Lesions (check one): Yes X__ No

Interpreting Pathologist (signatureand date): October 1,199

Features: ZI7381, Liver. Hepatocyte, 10,320X. A medium-sized round nucleus is
present in this hepatoeyte. It is surroundedby numerous mitochondriaand RER profiles.
Five lipid droplets are evident in the cytoplasm. Some mitochondria have dark
inclusions; thismaybe some stain precipitate. Several lysosomes arc present, but zero
(0) peroxisomes are clearly discemible.
ZI7382. Liver, Hepatocyte. 10,320X. This hepatocyte is somewhat lighter staining
than217381. The round nucleus is surroundedby numerous mitochondria and RER
profiles. The cytoplasm contains several small- to medium-sized lipid droplets.
Similarly, several lysosomes are present, but zro (0) peroxisomes are clearly discernible.
ZI7383. Liver. Hepatocyte. 10,320X. This slighty darker-saining hepatocytehas a
Sinusoid lined by an endothelial cel at its upper ight margin. The cytoplasm contains
‘Dumerous mitochondria and RER profiles. Several lipid droplets are present. Nine (9)
peroxisomes counted
717384. Liver. Hepatocyte. 10,320X. Erythrocyte containing sinusoids are evident on
{hee sides ofthis hepatocyte. Several medium-to large-sized lipid droplets are present
in the cytoplasm ofthis hepatocyte. There are numerous mitochondria and RER profiles
inthe cytoplasm. Five (3) peroxisomes counted.
717385. Liver. Hepatocyte. 10,320X. The cytoplasmofthis hepatocyte contains
‘numerous RER profiles and mitochondria. Several lipid droplets, one with a lamellar
body, are present. Some scattered lysosomes and peroxisomes are present, and are
difficult to clearly differentiate from each other. Eleven (11) peroxisomes counted
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_1132:100 (EM99.62) Specics/Strain:ClCDOSD)1GSBRRss

Animal No.: __R10441 Tissue:__ Liver

“Treatment Group: _Wy-14.643 100ppm Block No(s): __99.62:61
217386

Sex: __ Male Photo/Negative Nos):_Z17390

Significant Lesions (check one): __X___ Yes No

Interpreting Pathologist (signatureand date): Oct. 01,1999

Features: Z17386. Liver. Hepatocyte. 10320X. This plat of three hepatocytes has
sinusoids on both the right and left margins. The central hepatocytehasan oval nucleus
which is surrounded by numerous mitochondria and finely granular cytoplasm.
Peroxisomes are the darker staining organelles. Twenty-two (22) peroxisomes counted
Z17387. Liver. Hepatocyte. 10320X. Four medium-sized lipid droplets ae present in
{his hepatocyte. The cytoplasm is finely granular and contains numerous mitochondria
and some RER profiles. Three erythrocytes are present in the sinusoid atthe topofthe
photograph. Thirty-seven (37) peroxisomescounted.
ZI7388, Liver. Hepatocyte. 10,320X. This hepatocyte appears ultrastructurally similar
{o those described above. It has a central round nucleus surrounded by cytoplasm
containing numerous mitochondria, finely granular cytosol, RER profiles, and some lipid
droplets. Additionally some variably-sized dark-staining peroxisomes are presen. An
erythrocyte ina sinusoid i presentat the op right marginofthe photograph. Twenty-
two (22) peroxisomes counted.
17389, Liver. Hepatocyte. 10,320X. Hepatocyte appears ultrasiructurally similar
717385. Forty-one (41)peroxisomes counted.
717390. Liver. Hepatocyte. 10,320. Only a small segmentof nucleus is present in
his hepatocyte. This hepatocyte is bordered by adjacent hepatocyte on three sides and by
an endothelialinedsinusoidon the lef. Is cytoplasm contains numerous mitochondria,
RER profiles, scattered dark peroxisomes, and some lysosomes. Twenty-six (26)
peroxisomes counted.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_1132-100 (EM99.62 Species/Strain:CrLCDO(SD1GSBRRat

Animal No: _RI043 Tissue: __ Liver

Treatment Group: _Wy-14,643 100ppm Block No(s).: __99.62:63
217391 -

Sex: __ Male Photo/Negative Nofs):._Z17395

Significant Lesions (check one): __X__ Yes No

Interpreting Pathologist (signature and date): Oct. 01,1999

Features: ZI7391. Liver. Hepatocyte. 10,320X. A polygonal-shaped hepatocyte is
centered in the photograph. At the top is a sinusoid containing an endothelial cell and
erythrocyte on the left and a perisinusoidal lipid-storing cell at the right. Another
sinusoid is present atthe bottomofthe photograph. The hepatocyte contains numerous
mitochondria and RER profiles. The intervening cytosol is finely granular and also
contains scattered dark lysosomes and peroxisomes. Thirty (30) peroxisomes counted.
217392. Liver. Hepatocyte. 10,320X. This hepatocyte contains greater than a dozen
small- to medium-sized lipid droplets. Numerous RER profiles and mitochondria are
present in the cytoplasm. Twenty-six (26) peroxisomes counted.
Z17393. Liver. Hepatocyte. 10,320X. This somewhat lighter-staining hepatocyte is
bordered by adjacent hepatocytes on all margins in this photograph. A nucleus is not
evident in this planeof section. Several lipid droplets are present. Forty-one (41)
peroxisomes counted.
Z17394, Liver. Hepatocyte. 10,320X. This hepatocyte appears morphologically similar
10217393, except it has a large central polygonal nucleus. Thirty-eight (38) peroxisomes
counted.
217395. Liver. Hepatocyte. 10,320. ‘This round hepatocyte appears essentially
similar to Z17391. The hepatocyte contains numerous mitochondria and RER profiles.
“The intervening cytosol is finely granular and also contains scattered dark lysosomes and
peroxisomes. Twelve(12)peroxisomes counted.

Conclusions: Increased peroxisomes. Average 29.4 peroxisomes per hepatocyte.
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VI APPENDIX 3 - PALMITOYL CoA OXIDASE REPORT
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CHARLES RIVER

CABORATORIES

Sponsor:

3M
St. Paul, Minnesota

PROTOCOL

Study Title:

Cell Proliferation Study with N-Ethyl Perfluorooctanesulfonamido Ethanol (N-EtFOSE; 3M T-6316.11),
Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; 3M T-6295.16), and N-Ethyl

Perfluorooctanesulfonamide (N-EFOSA 3M T-T091.1) in Rats

Date:

January 12, 1999

Performing Laboratory

ROW. Sciences
15 Firstfeld Road

Gaithersburg, Maryland 20878

Laboratory Study Identification:

Study Number: (1132-100)

PAI Project Number: (Histology number tobeassigned by PAI by protocol amendment)

ISWorman'sil Cour, Sue 1+ Frederick, Maryland 21701 + (01) 663-1644 + (01) 663-8994 FAX



Study
Cell Proliferation Study with N-Ethy Perfluorooctanesulfonamido Ethanol (N-E(FOSE; 3M T-
6316.11), Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; 3M T-6295.16),and N-Ethyl
Perfluoroctanesulfonamide (N-EFOSA 3M T-7091.1) in Rats

Purpose
“Toassesscell proliferation and peroxisome proliferation in rats administered test material in the
diet.

Sponsor
3M Corporate Toxicology
Building 220-2E-02, 3M Center
St. Paul, MN 55144-1000

Study Representative
MarvinT. Case, D.V.M, Ph.D.
3M Corporate Toxicology
PhoneNo. 651 733-5180
Fax No.:651 733-1773
Email: micase@mmmcom

Alternative Study Representative
Andrew M. Seacat, Ph.D.
3M Corporate Toxicology
Phone No.: 651 575-3161
Fax No. 651 733-1773
Email: amseacat@mmm.com

Test Facility
‘Therlmmune Research Corporation (formerly, R.O.W. Sciences)
15 Firstfield Road



Sponsor: 3M
Study Number: TRC 1132-100

‘Amended Final Report
Page ss

Gaithersburg, Maryland 20878

Study Monitor
Sandra R. Eldridge, Ph.D.
Pathology Associates Intemational
Phone No. 301 624-2036
Fax No. 301 663-8994
Email: srepaisaic@aolcom

Study Director
Gary W. Wolfe, Ph.D, DAB.T.
ROW. Sciences
Phone No. 301 330-3723
Fax. No: 301 3303738
Email: gwolfe@lab.row.com

Principal Investigator
Sandra R. Eldridge, Ph.D.
Pathology Associates Intemational
Phone No. 301 624-2036
Fax No. 301 663-8994
Email: SREPAISAIC@sol.com

Study Pathologist
Carolyn Moyer, D.V.M, Diplomate, A.C.V.P.
Pathology Associates Intemational
Phone No. 301 624-2928
Fax No. 301 663-8994
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Proposed Study Timetable
In-life Start Date: To be added by protocol amendment; Day 0
In ie End Date: Tobeaddedby protocol amendment
‘Audited Draft Report Date: To be added by protocol amendment

Regulatory Compliance
“This study willbe conducted in the spiritofGood Laboratory Practice (GLP) regulations.

Animal Care and Use Statement
All procedures in this protocol are in compliance with the Animal Welfare Act Regulations, 9
CFR 14. In the opinion ofthe Sponsorandstudy director,thestudy does not unnecessarily
duplicate any previous work.

Quality Assurance
Not applicable.

Test Materials
Test Material: |N-EFOSE | PFOS N-EFOSA Wy-14,643

(completedby | (completedby | (tobe added by | (1be added by
3M) 3m) protocol protocol

ee. amendment) amendment)
Identification: |N-EWFOSE PROS N-EFOSA wy

LotNumber: [FM3920 [217 [Loser |
Lots 30035,

| 30037, 30039
Purity: 99.2% 9%

Subility: | >5years >5 years >5 years oo

Storage room temp. room temp. womtemp.|
Conditions:| | |
Characteristics:|waxy solid white powder | amber waxy solid
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Reserve (Archive) Samples
A reserve sample (approximately Sg)ofcach lot will be taken and stored at room temperature.
“These samples will be transferred to the Sponsor after completionofthe in-Jife phase to be
retained in accordance with 40 CFR 792.195.

DispositionofTest Material
‘After authorization from the Sponsor, any remaining test material wil be returned to:

Marvin Case, D.V.M., Ph.D.
3M Corporate Toxicology
Building 220-2E-02, 3M Center
St. Paul, Minnesota 55144-1000

PhoneNo: 651-733-5180
Fax No: 651-733-1773

Animals
Species: [Ra
Strain: | caco®sp) Gs BR
Source: Charles River Laboratories, Inc, Raleigh, NC
‘Age at Initiationof Treatment: | Preferable 6 weeks ofage, but not more than8 weeks of age
‘Weight at Initiation of 15010300g oo
Treatment:
Number and Gender: males
Identification: unique identificationbyindividual car tags and cage cards.



oswd3
[Tousing: |Singlehousedinhangingswinlessteel wirecages ____|

Teklad 7012 Certified Rodent Diet. Fresh food willbeprovided weekly.

‘metals, aflatoxin, chlorinate hydrocarbons, organophosphates, and specified
nutrients. Specified nutrients analysesare on file at R.O.W. Sciences.

Water: “Tap water, provided ad libitum via an automatic watering system or water
‘bottles. The water is analyzed at least two timesper year for contaminants
and specific microbes. The resultsofthese analyses are on file at RO.W.

a——
substances potentially present in animal feed and water, including the test
‘material itself or possible structurally related materials as well as the items.

listed in (2) and (3) above. Noneofthese contaminants are reasonably

expected to be present in animal feed or water at levels sufficient to interfere

Environment. | The targeted temperatures arc between 64 and 79°F with a relative humidity
‘between 30% and 70%. Temperature and humidity are monitored

continuously. A 12-hour light/12-hourdarkcycle willbemaintained. Ten

Acclimation: “Animals will be acclimated to the facility for a minimum of7 days prior to

the startofdosing. Animals will be observed for general health and

suitability for testing during this period. Animals that are diseased oras
Randomization: | Using computer-gencrated random numbers wit assignment (0 groups, At the

time of randomization, the weight variationofthe animalsofeach sex used

should not exceed 2 S.D.of themean weight, and the mean body weights
for each group ofeach sex will notbestatistically different.

quirementsfor arodent species.
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Group Designations, Dietary Levels and Scheduled Sacrifice Time Points

ER CTNumberofMaleRas

Group Number] Control| N-EWFOSE | PFOS| N-EWOSA|  Wy- | Toul No.
(Time Point)| (0 ppm)| 300 100 30ppm| 20 ppm| 100 ppm| 14,643 |of Animals
- 1 100 ppm|

1 0 [10 0 | 10 10 5 65
(48h) a cameo

2 0 | s]s|s 5 5 5 “0
(dn cece - spe cca

3 0 |s|s|s 5 5 5 40
Oddy) | we ecm]

cle sso]
1wk recovery)

5 10 5 5 5 40
(4 wk recovery)
“Total No. of
Animals _| 50| 0|3% so | 2s | 25|

Dosing Procedures

Methodof Administration
Dietary. Animals in Groups 1 through3 will receive test diet for 48 hours, 7days, and

14 days, respectively.

Animals in Groups4 and 5 will receive test det for 14 days followed bya 1or 4 week

recovery period, respectively.

Reason for Dosing Route
The potential human exposure is bytheoral route.
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Dose Preparation
Before initiationof treatment, dose preparationof each test material will be mixed. All
dose preparations will be stored at room temperature. Dose preparation will be:
documented and reported. See AttachmentI for test diet preparation procedures.

Retention Sample
‘Samples (approximately 100 g) will be taken from the dose preparation and stored at
room temperature. Unless used for analyses, these samples wil be discarded atleast 1
‘month after completionofthe in-ife phase.

Observation of Animals

Clinical Observations
Each animal will be observed twice daily (a.m. and p.m)for morality and moribundity;
findings will be recorded as they are observed.

Body Weights
Prior to treatment (at randomization), weekly for Week 1 through 4 weeksofrecovery.

Food Consumption
‘Weekly for Week 1 through 4 weeksof recovery.

Clinical Chemistry
Animals will be fasted overnight before animal's scheduled necropsy; blood wilbe collected
from a jugular vein into an EDTA-coated tube. Serum enzyme levels ofalanine
aminotransferase (ALT), alkaline phosphatase, aspartate aminotransferase (AST), cholesterol
and triglycerides will be determined.
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Termination

Unscheduled Sacrifices and Deaths
Necropsies will be done. Animals to be sacrificed will be anesthetized with COs, weighed,
and exsanguinated.

Scheduled Sacrifices

Interim Sacrifices
At48 hrs, 7 days, and 14days, animals will be fasted overnight, bled for serum samples,
anesthetized with CO, weighed, and exsanguinated.

NOTE: Two serum samples will be needed, (1)0.5 mi sample for clinical chemistry
and (2)a 1.5 ml sample for compound level analysis.

“The abdominal cavityofeach animal will be opened, the liver will be removed and
weighed, and liver sampleswillbe collected. Animals will be discarded after liver
collection.

Terminal Sacrifices
After 1 and 4 weeksofrecovery, animals will be fasted overnight, bled for serum
samples, anesthetized with COs, weighed, exsanguinated, and necropsied.

NOTE: Two serum samples will be needed, (1) 0.5 ml sample for clinical chemistry
and (2) a 1.5 mi sample for compound level analysis.

Postmortem Procedures
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Neeropsy
“The necropsy will include an examinationoftheextemal features of the carcass; all external

body orifices; the abdominal, thoracic, and cranial cavities; organs; and tissues.

Cell Proliferation Tissue Collection and Immunohistochemical Evaluation

Representative samplesofthe left lateral lobe ofthe liver and any macroscopic lesionsofthe

iver will be collected and preserved in zinc formalin.

After fixation, cach sample of iver wil be delivered to
Sandra R. Eldridge, Ph.D.
Pathology Associates Intemational
15 Worman's Mill Court, Suite
Frederick, Maryland 21701

Proliferation cell nuclear antigen (PCNA) evaluation wil be done on the samples. In

addition, liver sections prepared from the same tissue block will be stained with hematoxylin

and eosin and examined microscopically.

Palmitoyl-CoA Oxidase Tissue Collection and Analyses
A sample (approximately S00 me)ofth right lateral lobe ofthe live will also be collected

from select animals and flash-frozen in liquid nitrogen. See Attachment II for procedure.

“The liver tissue will be stored in a freezer set to maintain -60 to -80° C until analyzed by

Covance for palmitoyl-CoA Oxidase activity. The liver samples to be analyzed wil include

al study animals, EXCEPT for the Wy-14,643 animals and al animals from the 4-week

recovery groups. In addition to this study, samples from a previous 3M study wil be

analyzed for palmitoyl-CoA Oxidase activity; these samples consist of liver samples from 35

rats and 35 guinea pigs.

“Tissue Collection for Electron Microscopic Evaluation
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Sections of liver from all animals wil be collected, minced to approximately one millimeter
cubes and placed in a fixative appropriate for electron microscopy. The containers and
fixative will be provided by PAIL Electron microscopy will be performed on one animal per
treatment group exhibiting the highest cell proliferative response as well as one control
animal at the discretion of the Sponsor, from one time point as well as the 4-week recovery.
“Thus, EM will be performed on one animal from the control, N-E(FOSE (one dose only to be
determined), PFOS, N-EFOSA, and Wy groups at one of the time points, as well as the 4
week recovery, fora totalof 10 animals

Remaining Liver Tissue
The remaining liver tissue will be frozen and stored at -60 to -80° C for possible future
analysis.

Organ Weights
Atthe scheduled sacrifices, the liver willbe weighed.

Histopathology
Liver from cach animal that is examined for cell proliferation will be stained with
hematoxylin and eosin, and examined microscopically for histopathologic changes.

Reports
One copyofthe draft report will be sent to the Sponsor. The report wil include the following
information:

Experimental Design and Methods

Results
dose analyses
‘mortality
clinical observations
body weights
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body weight changes
food consumption
test material consumption
clinical pathology results
palmitoyl-CoA oxidase activities
macroscopic observations
microscopic observations
ultrastructural observations
cell proliferation assessments

Record Retention
All raw data, documentation, records, protocol, specimens, and final report generated as a

result of this study will be archived in the storage facilites of PAI for a periodof 1 year

following submissionofthe final report to the Sponsor. One year after submission of the

final report, allofthe aforementioned materials will be sent to the Sponsor and a return fee

willbe charged. All raw data stored on magnetic media willberetain by PAL
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PROTOCOL APPROVAL

Marvin Case, D.VM, PhD. Date
Study Representative
3M Corporate Toxicology

Gary W. Wolfe, PhD, DABT Date
Study Director
ROM. Sciences

Sandra R_ Eldridge, PhD. Date
Principle Investigator
Pathology Associates International



Sponsor; 3M
Study Number: TRC 1132-100

‘Amended Final Report
Page66

Attachment: 1
‘Test Diet Preparation Procedures

1). Determine the amount of test dit (feed) thati to be prepared and weigh out that amount of
feed.

2) Calculate the amount of test article that is needed to prepare the test diet at the desired
concentration.

3) Accurately weighoutthenecessary amountoftest article.
4) Transfer the weighed test article 10 a container and add a small volume of acetone to

container. Manually mix to dissolve the test material adding acetone as necessary (typical
natio of test material to acetone is 1 g 1520 ml acetone). Visually inspect test
materialacetone for solubilityoftest materia.

5) Prepare a pre-mix by transferring the dissolved test material into 4 kg of feed in a Hobart
mixing bowl. Mix for 10 minutes. Transfer the premix to a larger mixer, add remaining
‘amountofweighed diet, mix for 30 minutes.
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Attachment: 11
CollectionofTissue Samples for Biochemical and Molecular Analysis

Becauseofthe extreme instabilityofcertain enzymes and biomolecules, itis ssental that tissues
be harvested as soon after death as possible and flash frozen immediately in liquid nitrogen.
Failure to follow these procedures may lead to lossofthe entire sample and all the energies and
resources that were invested into generating the samples. Therefore, make every effort to
comply with the following:

1) Harvest the tissue samples as soon as possible afler death. Delays may allow for
biodegradation andor inactivationofthe desired endpoint.

2) Immediately submerse the tissue sample directly into liquid nitrogen. Dry ice or other
altematives will not suffice. It is important that the tissue be immersed directly in liquid
nitrogen; transferring it o a dry vessel (or sample container) suspended in liquid nitrogen will
not suffice. The tissue may freeze to the vessel wall and will then be impossible to remove
without completly destroying the vessel (or sample container).

3)Beabsolutely sure to maintain the tissue frozen. It should be stored in a scaled container at -
70°C and shipped or transferred on dry ice. If needed, the frozen sample can be fractured
(broken nto portions for different applications) by placing in a crucible which contains liquid
nitrogen to keep the sample frozen while grinding/fracturing.
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PROTOCOL AMENDMENT #1

Date: February 24, 1999

Study Number: 1132-100

Title: Cell Proliferation Study with N-Ethyl Perfluorooctanesulfonamido Ethanol (N-EWFOSE;
3M T-6316.11), Perflurooctane Sulfonic Acid Potassium Salt (PFOS; 3M T-6295.16),
and N-Ethyl Perfluorooctanesulfonamide (N-EtFOSA 3M T-7091.1) in Rats

Changelreplace the following:

4) Title page: PAI Project Number: 99-1233

b)Paged:  In-lfe Start Date: 2/23/99
In-life End Date: 46/99
Draft Report Date: 5/18/99

©) Page4: Test Materials

N-EFOSA JWy-14,643(Cayman Chemical)|
[dentification:———INEFOSAwy
[LotNumber [sat Theo |
[Puity:  Notprovided  |Notprovided |
[Swbili:_— [>Syes  TSiyer |

[Characterisies: ___— Tamberwaxysolid |whitepowder |

Page 5: Animal identification is by car tag

©) Page 8: Observationof Animas; add,
Physical Examinations
‘Weekly at each weigh inerval.

9 Entire protocol: Change R.O.W. Sciences to Therlmmune Research Corporation

©) Page 8: Clinical Chemistry
blood will be collected from a jugular vein into a serum-separator tube.
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h) Page 9: Scheduled Sacrifices
‘Serum samples for clinical chemistry will be performed by PAI at Chevy Chase, MD.

‘Serum samples for compound level analysis will be stored in a freezer set to maintain -60
10-80°C and packed on dry ice and shipped to:

Dr. Kris J. Hansen
3MET.&S
Building 2-36-09
935 Bush Avenue
St. Paul, MN 55106
Telephone: 612 778-6018
Fax: 612 778-6176

For both Interim and Terminal Sacrifices:

NOTE: Two serum samples wil be needed,(1) at feast 0.25 ml sample for clinical
chemistry and (2) the remaining sample for compound level analysis.

) Page 10: Palmitoyl-CoA Oxidase Tissue Collection and Analysis
Liver samples for palmitoyl-CoA oxidase activity will be shipped on dry ice to:

Dr. Ron Markevitch
Covance Laboratories Inc.
3301 Kingsman Boulevard
Madison, WI 53704
Telephone: 608 242-2712 ext. 2337
Fax: 608 241-7227

3) Page 10: Tissue Collection for Electron Microscopic Evaluation
Liver samples for EM shouldbe shipped to:

Sharon Ambrose
PALNC
4915 D Prospectus Drive
Durham, NC 27713

K) Page 10: Remaining Liver Tissue
“The remaining liver tissue will be frozen and stored at 60 to -80°C in PAI’s long-term
archive for possible future analyss.

1) Page 10: Cel Proliferation Tissue Collection and Immunohistochemical Evaluation
liverwillbe collected and preserved in formalin.

m) Page 10: Tissue Collection for Electron Microscopic Evaluation
‘Sections ofthe left lateral lobeofthe lver from all animals...
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1) Page 7: Change dose of Wy-14,643 from 1000 ppm to 100 ppm
0) Page 13, Item #5: Prepare apre-mix by transferring the dissolved test material into feed. Mix
unil homogeneous.

Reason for Amendment:

4) Assigned aftr protocol approved
b) Dates determined after protocol signed; study is non-GLP, therefore report wil not be audited
©) Information obtained after protocol signed
a) Spelling error
©) Physical exams should be conducted in addition to body weights
1 Testing facility changed name
) No anticoagulant is used for clinical chemistry
1) Provide shipping instructions and specify minimum amountofserum needed for clinical
chemistry
) Provide shipping instructions
§) Provide shipping instructions
¥) Provide storage instructions
1m) Specify lobe of liver to be taken for EM
1) 100 ppm Wy, 14,643 is adequate for inducing a cell proliferative response, increase in liver
weight and increase in peroxisomes
©) Accurate descriptionoftest diet preparation procedure

Approvals:
TERE isoneeeeesee,

Marvin Case, D.V-M., PhD. Date
Study Representative
3M Corporate Toxicology

————
Gary W. Wolfe, Ph.D, DABT Date
Study Director
Therlmmune Research Corporation

—-—
Sandra R_ Eldridge, Ph.D. Date
Principle Investigator
Pathology Associates Intemational
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PROTOCOL AMENDMENT #2

Date: April 16,1999

Study Number: 1132-100

Title: Cel Proliferation Study with N-Ethyl Perfluorooctanesulfonamido Ethanol (N-EFOSE;
3M T-6316.11), Perflurooctane Sulfonic Acid Potassium Salt (PFOS; 3M T-6295.16),
‘and N-Ethyl Perfluorooctanesulfonamide (N-EXFOSA 3M T-7091.1) in Rats

Add the following:

a) Page 9: Necropsy
Gross lesions will be collected, processed and stained with H&E for microscopic
evaluation

Reason for Amendment:

4) For histopathologic examinationofgross lesions.

Approvals:

-
Marvin Case, DVM, PhD. Date
Study Representative
3M Corporate Toxicology

-
Gary W. Wolfe, Ph.D, DABT Date
Study Director
“Therlmmune Research Corporation

_
Sandra R_ Eldridge, Pho. Date
Principle Investigator
Pathology Associates Intemational
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PROTOCOL AMENDMENT #3
Date: August, 1999

3MStudyNumber: TRC 131-100

Tite: “Cell Proliferation Study with N-Ethy! Perfluorooctancsulfonamido Ethanol (N-E(FOSE;
3M T-6316.11), Perflurooctane Sulfonic Acid Potassium Salt (PFOS: 3M T-6295.16),
‘and N-Ethyl Perfluoroocianesulfonamide (N-EWFOSA 3M T-7091.1) in Rats”

Original:
Page 10: Tissue Collection for Electron Microscopic Evaluation

Sections of liver from all animals will be collected, minced to approximately one millimeter
cubes and placed in a fixative appropriate for electron microscopy. The containers and fixative
will be provided by PAI Electron microscopy will be performed on one animal per treatment
group exhibiting the highest cell proliferative response as well as one control animal at the
discretion of the Sponsor, from one time point as well a the 4-weck recovery. Thus, EM will be:
performed on one animal from the control, N-EFOSE (one dose only to be determined), PFOS,
N-E(FOSA, and Wy groups at oneofthe time points, as well as the4 week recovery, for a total
of 10 animals.
Changelreplace the following:

Page 10: Tissue Collection for Electron Microscopic Evaluation
Sections of liver from all animals wil be collected, minced to approximately one millimeter
cubes and placed in a fixative appropriate for electron microscopy. The containers and fixative
will be provided by PAI Electron microscopy will be performed on two animals per treatment
group from the 48-hour time point. Thus, EM will be performed on two animals from the
control, N-EtFOSE (100 ppm dose group only), PFOS, N-EIFOSA, and Wy-14,643 groups at the
48-hour time point for a total of 10 animals.
Reason for Amendment:

Animals selected on the basisof ell proliferation results.
Approvals:
I eeeTee

Marvin Case, DVM, PhD. Date
Study Representative
3M Corporate Toxicology

eee eee eee
Gary W. Wolfe, PhD, DABT Date
Study Director
ROW. Sciences

Sandra R. Eldridge, Ph.D. Date
Principle Investigator
Pathology Associates Intemational
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PROTOCOL AMENDMENT #4
Date: May 30,2000

Study Number: TRC 1132-100

Title: Cell Proliferation Study with N-Ethyl Perfluorooctanesulfonamido Ethanol (N-EFOSE;
3M T-6316.11), Perflurooctane Sulfonic Acid Potassium Salt (PFOS; 3M T-6295.16),
and N-Ethyl Perfluorooctanesulfonamide (N-EFOSA; 3M T-T091.1) in Rats

Change/replace the following:

4) Globally replace PFOSA with N-EWFOSA because the acronym for N-Fthyl
Perfluorooctanesulfonamide that is currently accepted is N-EFOSA, rather than PFOSA.
b) Page 4: Revise table because 3M provided the lot numbers, and purity informationis changing
with ongoing analysis at 3M.

Test Material: |N-EFOSE PROS PFOSA Wy-14,643
(provided by 3M)| (provided by 3M)| (provided by 3M)| (Cayman

or —— | Chemical)_
Identification: |N-EWFOSE PFOS PFOSA Wy

|Lot Number: | 30035,30037, [217 541 119904
30039combined | 1

Purity: Responsibility of| Responsibility of | Responsibility of| 98%
oo aM aM Mm

Stability: SSyers |>Syers Ssyars  [>2yes
Storage: room temp. room temp. room temp. Toom temp.
Conditions: oo NL

“waxy solid |whitepowder | amber waxy solid| white powd

Approvals:

‘Marvin Case, D.V.M, PhD. Date
Study Representative
3M Corporate Toxicology

Gary W. Wolfe, PhD, DABT Date
Study Director
‘Therlmmune Research Corporation

Sandra R. Eldridge, Ph.D. Dae
Principle Investigator
Pathology Associates Intemational
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