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Ancillary Pathology Report
Covance Study No. 6329-223

PATHOLOGY REPORT
(ANCILLARY STUDY)

ELECTRON MICROSCOPIC EVALUATION
OF LIVER IN CYNOMOLGUS MONKEYS

26-WEEK CAPSULE TOXICITY STUDY WITH PERFLUOROOCTANE
SULFONIC ACID POTASSIUM SALT (PFOS;T-6295) IN CYNOMOLGUS

MONKEYS

CLIENT STUDY NUMBER 6329-223
PAISTUDY NUMBER EM 99.76

SUMMMARY

Treatment of cynomolgus monkeys with 0.75 mg PFOS/kg/day for 26 weeks resulted in
hepatocellular vacuolation and hypertrophy by light microscopy. Hepatocellular
vacuolation and hypertrophy were primarily centrilobular in distribution and did vary in
incidence and severity between individual animals. Ulrastructurally, there were
increased lipid droplets within hepatocytes. Increased lipid droplets were present in both
the high-dose males examined and in two of four high-dose females examined. Increased
hepatocellular glycogen was present in theremainingtwo high-dose females. These
ultrastructural changes correlated with hepatocellular hypertrophy and vacuolation noted
by light microscopy and with increased liver weight parameters in the high-dose animals.
‘The no-ffect level for hepatocellular vacuolation (lipid droplet accumulation) was 0.15
‘mg/kg/day of PFOS (mid-dose group).

Quantitation of peroxisomes within hepatocytes by electron microscopy indicated no
remarkable differences between control livers and livers treated with 0.03, 0.15, or 0.75
mg PFOS/kg/day. Ultrastructural differences in cellular membranes or mitochondria
were not discemible between control and treated animals in the samples examined.

PROCEDURES

The objective of this study was to examine by electron microscopy the livers from
Selected animals in a 26-week capsule toxicity study with PFOS in cynomolgus monkeys.
In addition to a general qualitative evaluation for differences between control and treated :
animals, the ultrastructural endpoints included quantitation of peroxisomes within
hepatocytes and membrane and mitochondrial changes in hepatocytes. Light microscopy
of paraffin-embedded liver sections was also performed.

For the toxicity study, 22 male and 22 female cynomolgus monkeys were given the test
article or the vehicle once daily for at least 26 weeks according to Text Table 1.

€03618
Io



Ancillary Pathology Report
Covance Study No. 6329-223

Text Table I. Group Designations and Dosage Levels
-Dosage Dose Level Toul Material Dose

Grow ___(msfkgiday Level (mpfkgfday® Number of Males Numberof Females
T o 30 © ©

003 is 4 4
m 0.15 & 6 6
v 015 0 & 6

ose Teveswereprovided.The conrolgroup (Group 1) receivedanequivalentamount of lactose in
gelatin capsules s the toal material adminisiered to Group4.

+ The low-dose group (Group 2) received th test material diluted with lactose (1:499, ww).
© The mid-dose (Group 3) and high-dose (Group 4) groups received the testmaterial diluted with lactose:

1:39, ww). in Group 1,3, and 4, dete covey sls, wer sedfo aes26weeks
hen treatment was discontinued and the animals were observed for reversibility. persistence, of delayed
occurrence of toxic effects for at least 13 weeks postueatment.

Animals to be sacrificed at scheduled terminal and recovery sacrifice times were
anesthetized with ketamine and xylazine, weighed, cxsanguinated, and necropsied.
Multiple tissues were collected and preserved in 10% neutral-buffered formalin according
to the protocol. Additionally, pieces of liver from cach animal were thin-sliced and
placed in % strength Kamovsky's fixative (2.0% paraformaldehyde/2.5% glutaraldehyde
in 0.1M phosphate buffer) for subsequent ultrastructural examination. These livers were
processed into Epon blocks and submitted to this laboratory for subsequent electron
microscopy processing and evaluation. Hematoxylin and eosin (H&E)-stained slide
sections of formalin-fixed, paraffin-embedded livers were submitted for light microscopic
examination.

Per sponsor request, tissue samples from terminal sacrifice control and high-dose males
and females were initially processed and evaluated ultrastructurally (Text Table 2). Two
high-dose males, Animals Nos. 105506 and 105509, died or were sacrificed in a moribund
condition prior to scheduled terminal sacrifice. Ulrastructural examination of livers from
these two unscheduled death animals was not performed. Following evaluation of the
electron micrographs from the control and high-dose livers, the sponsor requested that
electron microscopybe performed on the low- and mid-dose liversto evaluate whether
increased lipid droplet accumulation was evident in these dose groups.

Text Table 2. Animals Selected for Electron Microscopy

(Group 1 Con) Group 2 low-dose) | (Group 3 mid-dose) | (Group 4 High-Dose)
Males Females| Males Females|Males Females | Males Females

i =o
loss17  1oss3 | fossis  lossal| lossis  Ioss3 | I0ssiz  I0ssa6
lossto 105535 | lossi6 0547 | Ioss2¢  10ssas 105540
loss27 tosses | toss iossso| lossas tosses 105551

Thin sections (approximately 90 am) from the Epon-embedded livers were cut, mounted
on 200-mesh copper grids, stained with 5% methanolic uranyl acetate and Reynold's lead
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citrate, and examined on a Zeiss EMIOC/CR, aZeiss EM10, or a JEOL 1008
transmission electron microscope. Centrilobular hepatocytes, where clearly identifiable
in liver sections, were preferentially examined. Representative electron
photomicrographs of iver were taken and significant ultrastructural features were
Summarized for each photograph and animal on a desigaated transmission electron
‘micrograph interpretation form. The number of peroxisomes in hepatocytes was
manually counted for each center photographed hepatocyte and recorded. For light
microscopy, the H&E slides from the same animals selected for electron microscopy were
evaluated and significant features were summarized on a light microscopic evaluation
form.

RESULTS AND DISCUSSION

Individual interpretations of light microscopy slides and electron micrographs for each
animal are shown in Section IL. Representative electron photomicrographswereselected
2s report figures, labeled, andare shown in Section IL. All remaining electron
‘micrographs are maintained in the archived study file.

Light Microscopy

A summary of the incidence and severity of light microscopic findings in the control and
high-dose livers is shown in Text Table 3. There was an increased incidence of
vacuolation of the cytoplasm of hepatocytes in high-dose treated animals compared with
control animals. The distributionofthis vacuolation was predominantly centrilobular,
but for one high-dose female, Animal No. 105534, there was diffuse slight hepatocellular
vacuolation. Affected animals generally also had enlargement (hypertrophy) of
centrilobular hepatocytes. This enlargement appeared to be related to the presence of the
Gemalto large vacuoles withthe cytoplasm. Some sporadic vacuolation noted in low- and
mid-dose animals did not appear to be treatment-related and was not clearly associated
with hepatocellular hypertrophy.

Text Table 3. Incidence and Severity of Light Microscopic Liver Findings

Ft =Conon (LowDose idDose) Giigh Dove)

rem @@|® ®|@  ® Lo @

Vasaotaton. hepatocellular,
cencilobular

minimal Sa
sigh : :

modesty severe 3 i

meee1]aifse
sig " |

mifocal
minimal \ \ - .
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Text Table 3 Continued. Incidence and Severity of Light Microscopic Liver Findings

el i(Control) owDose) GtigDoss | igh Dos

[rs Frll” Fo
ma @ | ® we [ew a

Tperaophy. hepiocellar.
cenobular minimal 1 2

Sigh b :
moder i :

Cieang copmc.
cemilobar init . .

sig ia
Ccang cope.
afte init - .

sii - :
Tal, trmpmaRgcyieminimal sa vs

si - | : :

a REN
ralomatous minimal ' - .

si - : : :

a I Iceniotular sight : . - 5

me aT]minimal Sa - .

= CTinimat . 5

Electron Microscopy

Control (0 mg/kg/day). Ultrastructural featuresof control hepatocytes are demonseated
in Figures 1 -3. Hepatocytes characteristically contain numerous mitochondria and
zbundant endoplasmic reticulum. Peroxisomes are common organelles composed ofa

fine granular matrix surrounded by a membrane and normally vary in size from 0.1 - LS
microns in diameter. Hepatocytes exhibit a microvillous border which protrudes into the

perisinusoidal space. Tight junctions border bile canaliculi between hepatocytes.
Glycogen is common inthe cytoplasm and may be in the form of small granules of
slightly larger rosettes. Residual bodies are secondary lysosomes (phagolysosomes)
Containing electron dense degenerative cytoplasmic material. Lipid metabolism is a

aormal liver function, and it's normal o see random lipid droplets within hepatocytes.

There were no discernible differences between control males and females in this study,
and all were considered normal. A summaryofultrastructural findings is shown in Text
Table 4. One male, Animal No. I05527, appeared to have increased numbers of
peroxisomes compared with the other control animals. However, because so few animals
Pad individual hepatocytes were examined, this value may not be significantly increased.
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Text Table 4. Summary of Ultrastructural Findings

Tresumens Grovp
monger Asimai No. Commens
BR
©Me losst7 Nomad
© Make 13516 Normal
© Male 109527 Normal, ncessd prossomes

Mincemids
Oophale  [0ssis Sigsin bpd ropes
(0.03) Male 105516 Normal

QOpMale __loss21 Nom
a Nem

©isMde  [oss1s Noma
CIMA ls Nom. ightincrese in peroxisomes
igus losszs Nomi

esr Liid droplet seeamaaionPepermoder sre.
Increased glycogen

(079 Male 105512 Lipddropl accumvlation, madert, hepatocellular. Increased
one

EEENe
(0) Female 105531 Normal

(Female Toss3s  Nowal
OFemle losses Nemal
(0.03) Female 105537 ‘Normal

(00% Female [0561 Nomal
(O0nFemale 105547 Nommal
005 Femile 105550 Nemal
ee Nem

(O15 Female [0538 Incesed glycogen
O15 Female 0584s Nomal
(015 Female 105548 Normal
ee sam

female loss Lipid droplet aecumulaon, moderately severe
O70 femie 08840 Lipid droplet sccumulaion, mild to moderate
(075 Female 105581 Increased ghcogen

Peroxisomes were identified and quantitated in representative hepatocytes.Forthe

control livers, the average number of peroxisomes counted per hepatocyte photographed

“vas 11.50 for control males and 10.94 peroxisomespercell for control females. (Text

Table 5). Depending upon fixation and staining, peroxisomes maybe difficult to

differentiate in routine electron photomicrographs from primary lysosomes or‘marginal

cuts through the ends of: ‘mitochondria. Cytochemical and immunocytochemical methods

are available for specifically identifying peroxisomes by light and electron microscopy,

and utilization of these methods would provide a more ‘specific and accurate ‘method of

peroxisome quantitation (Beier K, 1992; Reddy UN, 1988).
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Text Table 5. Quantitation of Hepatocellular Peroxisomes

5 mg PROS/kg/day (Conia 003 mg PFOS/Ag/day (Low-Dose)
Male Female Male Female

a Newer Amal Numberof| Amal Nomberol Animal Number of

A Pasisomes Number _Perosisomes| Number Peroxisome Number _Perotisomes

eT oss0 1275 | lossie 600 [ISS REQ

BE
2 8

ey Ga | mss 70 | moss 720 | Iosse 1000

Sy iss | mss 02s | mss 108 | Hossso 1760

el uso | Mes 1094 | Means 975 |Man= 1200

0.15 mg PFOS/ke/day (Mid-Dose) 0.75 mg PFOS/kg/day (High-Dose)
Male Female Male Female

a Noms of Amal Nemberof | Amma Numberof Animal Number of

A Perpxsomes Number _Peroxsomes| Number _Perorsomes Number Perorisomes

ee — los loss: 420 | lossor uo [ISS 830

os dea | mss oa | mssiz mas | lose 37

loss2¢ 2320 | 105845 900 105540 1250

Moms _1s%0EEF Mo 111670 | Mean= 935 | Men= 1742 |Mem= 781
ber of peroxisomesperhepoeye fo four epatocyescouned ps anil or contol and

ion-toce groups and fv hepatocytes counted pr animal fo low and mid-dose Groups

High-Dose (0.75 mg/kg/day). Lipid droplets were increased in animals given 0.75 mg

PFOS/kg/day (Text Table 4). This increase was present in both high-dose males

examined (Animal Nos, 105507 and 105512) and in two high-dose females (Animal Nos.

105536 and 105540). These are illustrated in Figures 4 -7. Lipid droplets were randomly

distributed in the cytosol and varied in size from less than .1 micron to greater than

Several microns in diameter. They generally were clear, but occasionally contained wispy

Temellas material or faint smooth electron density. They were not membrane-bound, but

appeared to form a defined margin with surrounding cytoplasm. These lipid droplets

comelate with hepatocellular vacuolation described in these animals by light microscopy.

Increased cytoplasmic glycogen was evident in two high-dose females (Animal Nos.

105534 and 108551), and often formed distinct “pockets” of glycogen, resembling

vacuoles or clear droplets, but containing glycogen particles (Figure 8). The

‘cumulation of glycogen apparently correlates with the hepatocellular vacuolation

escribed by light microscopy in these two animals. Lipid droplets did not appear

increased in these two animals.

For high-dose animals, the average number of peroxisomes per hepatocyte was 17.12 for

Tales and 7.81 for females (Text Table 5). One male (Animal No. 105512) averaged

25:23 peroxisomesperhepatocyte, however, tis is nok remarkably higher than that found

he control male Animal No. 105527. Animal No. 105507 averaged 11.0 peroxisomes

per hepatocyte, similar to the average control value for males. Thus, administration of

75 mykgday of PFOS to monkeys for 26 weeks did not appear to induce peroxisome

proliferation in the liver.
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Differences in mitochondria and cellular membranes were not discernible between high-

ou control livers. Mitochondria from control and high-dose livers did not exhibit

remarkable differences ultrastructurally (Figures 3.9, 10)

‘Low-Dose (0.03 mg/kg/day). Electron microscopic examination of the livers from,

monkeys given 0.03 mg/kg/day of PFOS did not idenify any atypicalultrastructural

features compared with control sample. Lipid droplets were identified in some

hepatocytes, and two low-dose males appeared to have slightly increased lipid droplet

Se mtation (Animal Nos. 105514 and 105515). However, increased lipid droplet

tion was not seen i the low-dose females of in the mid-dose males and females,

Se this observation i the two low-dose males was believed to represent normal

biological variance and sampling. As noted earlies, lipid metabolism is 2 normal liver

Eoand its normal toseerandom lipid droplets within hepatocytes. Figure 11

illustrates a hepatocyte from the low-dose group.

For low-dose animals, the average number of peroxisomes per hepatocyte was 9.75 for

‘males and 12.10 for females (Text Table 5).

Mid-Dose (0.15 mg/kg/day). There was no consistent ulrastructural evidence of

eased lipid droplet accumulation in the livers of the mid-dose monkeys given 0.13

Iggy of PEOS. This mid-dose level, 0.15 mg/kg/day s the no-effect level for the

PEOS elated effect of increased hepatocellular lipid accumulation (vacuolation) in

Tnonkeys given PFOS. Onefemale,Animal No. 105538, had increased glycogen, but a

marked increase in glycogen was not seen in any other mid-dose livers examined.

For mid-dose animals, the average numberofperoxisomes per hepatocyte was 16.70 for

Fes and 0.35 for females (TextTable 5). Figure 12 illustrates a hepatocyte from the

‘mid-dose group.

CONCLUSION

Ultrastructural evaluation of vers from cynomolgus monkeys treated with 075 mg

PEOS /kgday for 26 weeks identified increased lipid droplets within hepatocytes.

Increased lipid droplets were present in both treated males examined and in tho of four

ened females examined. Increased hepatocellular glycogen was present in the

remaining two high-dose females. These ultrastructural changes correlated with

hepatocellular hypertrophy and vacuolation noied by light microscopy and with increased

iver weight parameters in the high-dose animals. The no-effect level for hepatocellular

ecuotation (pid droplet accumulation) was 0.15 mg/kg/day of PFOS (mid-dose group).

‘Quantitation of peroxisomes within hepatocytes by electron microscopy indicated no

ble ifferences between control vers and livers treated with 0.03, 015 or 0.75

mg/kg/day. Ulrastrctural differences in cellolar membranes of mitochondria were not

cenit between control and treated animals in the samples examined.

1
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IL Light Microscopy and Transmission Electron
Micrograph Interpretation Forms

Forms are typographically corrected versions of signed/dated raw data sheets maintained
in archived study file.
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LIGHT MICROSCOPIC EVALUATION
Study No.: 6329-223(EM99.76) Species/Strain:_CynomolgusMonkeys

AnimalNo:_seebelow Tissue: __ Liver
Sex: seebelow

Interpreting Pathologist (signawreand date):

[mal
Dose/Group| Number MicroscopicFindings andCommentsOmghg | 105508 | 1. _Infirae, Tymphobistoeye, mulifocal, minimal(Control) [105517 | 1. Inflate, lymphohistioeyti,mulifocal minimalMales [77105519] 1.” Inflate, lymphobistoeytc, mulufocal minimal

fo 2. Clesting.cytoplasmic, cenilobula,minimal _____{7T08527 1.” Init,lymphohistiocytic,molifocal,minimal
i 12. Angiectasis,focal.minimalOmgks |105530 |I. Infiluate,lymphobistioeytc,mulifocal, minimal ~~(Col) [71055311” nfl,ymphahisiocyic,malo.minimal2. Clearing, cytoplasmic,centrilobular,minimalFemales 1055351.”Inflate lymphohisicytcmlifoca.min
ft2,Clearing.cytoplasmic,centrilobular, minimal_____{7TT0534 |1.” Inflate,lymphohisiocytic,multifocal,minal| | 2._ inflammation. cosinophilic-granulomatous, focal light075 mgkg | 105507 |1. Inflate, lymphohistocytc,foal,minimal(High-dose) | 12. Vacuolation, hepatocellular, centrilobular,moderately-severe

Males ©|______|3.Hypervophy,hepatocellular cenilobula,moderateT0512 | 1. Clearing. cytoplasmic. centrilobular, sight| | 2._ Hypertrophy. hepatocellular cenilobular, minimal075mpg | 105538 |I. Inflate, lymphohistiocytic,focal,minimal(High-dose) | 12. Vacuolation, hepatocellular, diffuse, slightFemales | | 3._Hyperophy.hepatoellula,centilobula,minimal |{7TE8361.Vacvolaon, hepatoclaa,cenlobular,moderaiely ver
ee 2. Hypertrophy,hepatocellular,centrilobular,moderate |[705530 1. Infiluat, lymphohistiocytic,muifocal,minimal} 12. Vacuotation,hepatocellulsr, centrilobular, minimal| 13. Clearing cytoplasmic, cenvilobular,slight
fo [4 Hyperuophy, hepwocelulrcenilobular, minimal |[T0831 1. Tafa,lymphohistiosytc,mulufocal,minimal| [2 Yacmiaion epoca, envi. minima
! 3. Clearing,cytoplasmic.centrilobular, slight
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T Animal |
Dose/Group| Number MicroscopicFindings and Comments003mgkg | 105514 | I. Infiwat, lmphobistiocytic,mulifocal,minimal| 2. Inflammation, cosinophilc-granulomatous, foca, minimal| 3. Pigment, hepatocellula. multifocal centilobular, minimal

bree 4 Clering cytoplasmic,cemuiobular.slight(Lowdose) | T0837” 1. Inflate,lymphobistocytc,mulufocal mirimalLo 12, Vacuolaion, hepatocela.comlobuar minimal iMales [103516 |1.Init,lymphohistiocytie,multifocal,minimal
Lo12Clowing cytoplasmic,cemmiobular. light_______[7TGSS31 1. Inflate, lymphokistoeyte,multifocalminimal| 12. Pigment, hepatocellular, multifocal,ceniloblar, slight| 3. Vacuolaion, hepatocellular, mifoca,minimal} 4._Clearing.cytoplasmic,centrilobular, slightCG3myhg | 105537 | 1. Inflate, lymphobistocytc,mulGfocal mirimalI 2. Clearing, cytoplasm, cenlobolas, light(owdose) [TBST |1.” nfl,lymphobistiocyt,mulifoalmismaI 2. Clearing, cytoplasmic, centilobular, minimalFemales |” 103547 | 1. Infrae,lymphobistoeytc,mulifocal,minimal
Lo 2.Ectasa, biliary. focal.minimal —[7T08550 1. Init,lymphohistiocytic,multifocal, minimal| 12. Clearing, cytoplasmic,centilobular, minimal| 13. Vacuolation.hepatocellular, multifocal. minimal

OlSmgkg | 105510 | 1. Infrae,lymphohistioeytic,mulfocal,minimal
||2.Clearing.cytoplasmic,diffuse,minimal(Mid-dose) [T0818 1. Infrae, lymphobistocytc,mulufoca,minimal
fer. 2. Clearing.cytoplasmic,cenuilobular,minimalMales [i68534 |1 Clearing, cytoplasmic,cemilobalr. slight
[TI05528 TL Init, lymphobisiocyi,molifoclminal} 2. Clearing,cytoplasmic,diffuse,slight

OISmghg | 105532 | 1. Inflate,lymphobistocytc,mulifocal. minim |(Mid-dose) 103538 1. Infiluate, lymphohistiocytic,mulifocal, minimal
foe]

2,Clearing,cytoplasmic,cenrilobular slightFemales | i05545 |1. Infiuate,lymphohisiocytc,multifocal,minimal{7105548 1. Infiate ymphoistocytic, muiifoca,sight
12. Clearing. cytoplasmic,cemilbular, light

Interpreting Pathologist (signawre and date:
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 6329-223 (EM 99.76) Species/Strain: CynomolgusMonkey
Animal No:_105508 Tissue: ___ Liver
‘Treatment Group:_0mg/kg(Control) Block No(s).: __99.76-

43401SexiMae Photo/Negative No(s).:_43405

Significant Lesions (check one): _____ Yes __X No
Interpreting Pathologist (signature and date):

Features: 43401: Liver. Hepatocyte exhibiting large central nucleus. The cytoplasecontains many mitochondria and abundant endoplasmic reticulum, Bile canaliculi arevident at the lower right and left marginsofthis hepatocyte. A number (approximately20-25) of small to medium-size clear lipid droplets are present, principally in the upper‘portion of the cell. Mitochondria appear normal; normal matrix granules are evident inmost. Several lysosomes and peroxisomes are present. Five (5) peroxisomes counted.43402; Liver. Hepatocyte is possibly bi-nucleate, but this may be function of cut throughthe nucleus. Some small to medium-sizedclear lipid droplets present, similar to 43401.Microvillous border in spaceofDisse evident at top margin of cell. Several lamellarmyelin-like bodies present within lysosomes. Five (5) peroxisomes counted.43403, Liver. Hepatocyte with bile canaliculus at lower right. Only a few small tomedium-size clear lipid droplets are evident. Numerous mitochondria and abundantendoplasmic reticulum are evident. Clear structure at the bottom may be dilated Golgi,reticulum or artifact. Nine (9) peroxisomes counted.43404: Liver. Hepatocyte with adjacent endothelial cell and sinusoid at the bottom of the.photograph. Hepatocyte contains several small to medium-sized clear lipid droplets,One droplet contains some lamellar material. Eleven (11) peroxisomes counted.43405; Liver. Hepatocyte with higher magnification of mitochondria. Seven‘mitochondria present with intervening rough endoplasmic reticulum and cytosol. Outermembrane, cristae, matrix and granules appear normal,

Conclusions: Normal hepatocyte. Average 7.5 peroxisomes counted per Bepatocye.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _6329-223 (EM 99.76 Species/Strain:CynomolgusMonkey.
Animal No. __105517 Tissue: ___ Liver
Treatment Group:_0me/kg (control) Block No(s): ___99.76-2

43406-Sex: __ Male Photo/Negative No(s)..__43410

Significant Lesions (checkone): Yes _X No

Interpreting Pathologist (signature and date):

Features: 43406: Liver. Hepatocyte surrounded by other hepatocytes with bile
‘canaliculi in the lower right and upper left margins of the cell. There are numerous
‘mitochondria and abundant endoplasmic reticulum. The ER and nuclear envelope appearslightly dilated. Only a couple small clear lipid droplets evident. Several smalllysosomes or vacuoles with microvesicles in them are present. Five (5) peroxisomes
counted.
43407: Liver. Hepatocyte with perisinusoidal microvillous border evident in lower rightand upper left of photograph. A bile canaliculus is present on the right middle margin ofthe cell. Several small to medium-sized clear lipid dropletsare evident. One larger onecontains some lamellar profiles. Four (4) peroxisomes counted.
43408; Liver. Hepatocyte with sinusoid containing erythrocytes at the top. A lipid-
containing perisinusoidal cell (Ito cell is present at the top left and a bile canaliculus is
present at the bottom. Random small clear lipid droplets are present in the hepatocellular
cytoplasm and some of the ER appears mildly dilated. Eleven (11) peroxisomes counted.
43409: Liver. Hepatocyte contains numerous dense lysosomes and/or peroxisomes
intermixed with mitochondria and abundant ER. Several small clear lipid droplets are
evident. Twenty-nine (29) peroxisomes counted.
43410: Liver. Enlarged photograph of mitochondria. Ten mitochondria are clustered
together in this photograph. Although the image is a little out of focus, these organelles
‘appear essentially normal. There may be mild dilatationofthe ER in the cytoplasm.

Conclusions: Normal hepatocyte. Average 12.25 peroxisomesperhepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _6329-223(EM99.76) Species/Strain: Cynomolgus Monkey

AnimalNo:___105519 ‘Tissue: Liver

‘Treatment Group:_0mg/kg(control) Block No(s).: __99.76-3
43421 - 43425,

Sexi Male Photo/Negative No(s).:_4343

Significant Lesions (checkone): _____Yes _X No

Interpreting Pathologist (signature and date):

Features: 43421; Liver. Hepatocyte. At lower loft is a prominent perisinusoidal fat-
storing cell (Ito cell) containing numerous large clear lipid droplets. The centered
hepatocyte contains one large clear lipid droplet and several smaller ones. The nuclear
envelope and ER is mildly dilated. Moderate numbersofglycogen granules present.
Scattered residual bodies noted. Four (4) peroxisomes counted.
43422; Liver. Mitochondriaand surrounding cytosol and ER. MembranesofER are not
very distinct. Glycogenincytosol. Mitochondria appear essentially normal. Lamina of
‘membranes and cristae appear parallel. Several normal granules in the matrix of the
‘mitochondria
43423; Liver. Mitochondria. Same view as 43422 but slightly less magnification. Some
dilatation of ER. Mitochondria appear normal. A peroxisome is present in the lower left
of the photograph.
43224; Liver. Hepatocyte with several medium-sized and one large clear lipid droplets.
Small granules within cytosol and around ER appeartobe glycogen particles or
ribosomes and polyribosomes. Four (4) peroxisomes counted. Slightly out of focus.
43425; Liver. Hepatocyte surroundedby other hepatocytesand a sinusoid at lower right.
Several bile canaliculi evident between hepatocytes. Asingle medium-sized clear lipid
droplet is present in the hepatocyte. Four (4) peroxisomes counted. A couple of larger
dense lysosomes also identified.
43431; Liver. The centered hepatocyte is oblong diagonally in the photograph, and
doesn’t contain any distinct lipid droplets. A few lipid droplets are present in adjacent
hepatocytes. There is mild dilationofthe ER and nuclear envelope. Only a few
lysosomal structures noted. Two (2) peroxisomes counted.

‘Conclusions: Normal hepatocyte. Average 3.5 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6320-223 (EM 99.76) Species/Strain: CynomolgusMonkey
Animal No.: __105527 Tissue: Liver
Treatment Group:_0mg/kg(control) Block No(s): __99.764

43426-SexiMae Photo/Negative No(s).:_43420

Significant Lesions (check one): __X Yes No

Interpreting Pathologist (signature and date):

Features: 43426; Liver. Hepatocyte with several small to medium-sized lipid droplets(approximately 20). The adjacent lower left hepatocyte shows significant dilatationoftsER. At top left and right margin,theextracellular interstitium has some collagen fibers.‘Some residual bodies noted. Twenty-one (21) peroxisomes counted.
43427: Liver. Mitochondria. Membrane, cristaeand matrix appear normal. Severalnormal granules present matrix. Somerough ER present adjacent to mitochondria.
Lysosome present at leftofcenter mitochondrion.
43428: Liver. Hepatocyte. There is mild dilationof theER and nuclear envelope.
Scattered small to medium-size clear lipid droplets (approximately 18). Scattered
residual bodies noted. Twenty-five (25) peroxisomes counted.
43420: Liver. Hepatocyte. Bile canaliculi are evident at the lower right and topofthecell. The ER is mildly dilated. Scattered clear lipid droplets are evident. Abundant
numbersofdense bodies (peroxisomes)lysosomes and residual bodies are present,
Thirty (30) peroxisomes counted.
43430; Liver. Hepatocyte appears similar to above described cells. There are some
scattered small to medium-size clear lipid droplets. Some residual bodies are presen.
Fifieen (15) peroxisomes counted.

Conclusions: Normal hepatocyte. Appear to be increased numbers of peroxisomes
compared with other control samples. Average 22.75 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: _6329-223 (EM 99.76) Species/Strain: CynomolgusMonkey

AnimalNo:105530 Tissue: ___Liver

‘TreatmentGroup:_0mg/kg(control) BlockNo(s):__9976-5
14756 -

Sex: Female Photo/Negative No(s).;_LAT60

Significant Lesions (check one): ______ Yes _X No

Interpreting Pathologist (signature and date):

Features: LAT56; Liver. Hepatocyte contains three small lipid droplets. There are bile
canaliculi at the toprightat top left, and aperisinusoidal microvillous border at the
bottom. The nuclear envelope and ER shows some mild artifactual (fixation) dilation.
Numerous mitochondria are present. Five (5) peroxisomes counted.
LATST: Liver. Mitochondria. Highermagnificationof five mitochondria. Matrix and
dense granules appear normal. ER between mitochondriais slightly dilated.
L478; Liver. Hepatocyte. A sinusoidis present at the topofthe photograph,Linedby
an endothelial cell. Four (4) medium-sized lipid droplets arepresentin this cell. The
nuclear envelope and ER shows some mild artifactual (fixation) dilation. Numerous
‘mitochondria are present. Four (4) peroxisomes counted.
LAT59: Liver: Hepatocyte containing scattered small to medium-sized lipid droplets
(approximately 14). ~ Scattered primary lysosomes andlor peroxisomes present.Thereis
a perisinusoidal microvillous border at the top beneath an endothelial cell and sinusoid.
‘Twenty-five (25) peroxisomes counted.
LAT60: Liver. Hepatocyte containing approximately nine (9) small to medium-sized
lipid droplets. Seventeen (17) peroxisomes counted.

Conclusions: Normal hepatocyte. Average 12.75 peroxisomes per hepatocyte.
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"TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: _6329-223 (EM 99.76) Species/Strain: CynomolgusMonkey

Animal No: __10553 Tissue: ____Liver

‘Treatment Group:_0me/ke (control) Block No(s): __ 99.766
L4761 -

Sex: Female Photo/Negative No(s).;__L4765

Significant Lesions (check one): Yes _X No

Interpreting Pathologist (signature and date):

Features: LAT6L: Liver. Hepatocyte with large central nucleus. Two margins arc
straight-edged by the grid bar. Afew small to medium-sized cleartoslightly shaded lipid
droplets are present (approximately 32). ERprofiles and glycogen granules are scattered
throughout the cytosol. A moderate number of primary lysosomes and/or peroxisomes
noted. Nine (9) peroxisomes counted.
L4762; Liver. Mitochondria. One oval and one club-shaped mitochondria present. Both
appear normal with cristae, membranes, and matrix. The club-shaped one contains
several normal dense granules and some slightly dilated cristae, probably fixation artifact.
Some RER and smooth ER (SER)areevident in the cytosol.
LA763; Liver. Hepatocyte surrounded by interstitium containing some collagen fibers.
Cells has slightly dilated ER and nuclear envelope.A single small lipid droplet is present
in this cell. Four (4) peroxisomes counted.
LA764: Liver. This hepatocyte shows some dilationofER and several lamellar residual
bodies in the cytoplasm. Four (4) small lipid droplets are evident. Numerous scattered
glycogen granulesarepresent. Eight (8) peroxisomes counted.
L4765: Liver. Hepatocyte containing 5 small to medium-sized clear lipid droplets. Bile
canaliculiare evident at the lower left and top right of the cell margins. ~ A cluster of
RER is present in the lower left side of the nucleus. Some larger dark
lysosomes/peroxisomes are present among someofthe mitochondria. Thirty-four (34)
peroxisomes counted.

Conclusions: Normal hepatocyte. Average 13.75 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223(EM99.76) Species/Strain: CynomolgusMonkey

AnimalNo._[05535 Tissue: iver

‘Treatment Group:_0mg/kg(control) Block No(s). __99.76-7
L4766 -

Sex:Female Photo/Negative No(s).:_L4770.

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date):

Features: LAT66; Liver. Hepatocyte contains some mild dilatationofthe nuclear
envelope andER(fixation artifact). On the left and right sides are bile canaliculi, and
ventrally is the sinusoidal margin showing the perisinusoidal microvillous border. Several
dense residual bodies are present in the cytoplasm. Three smal lipid droplets, one
containing a lamellar body, are evident. One (1) peroxisome counted.
LAT67: Liver. Mitochondria. Higher magnification of four mitochondria show normal
morphology. Membranes, cristae and matrix appear normal. Scattered dense granules
are present. TheERin the cytosol is mildly dilated.
L4768: Liver. Hepatocyte. There is moderate dilatation of the ER and nuclear envelope.
Several scattered small to medium-sized clear lipid droplets are evident, as are some.
scattered residual bodies. Sinusoids are present at the bottom right and upper left of the
photograph, and a bile canaliculus is present on the right margin of this centered
hepatocyte with its neighbor hepatocyte. Two (2) peroxisomes counted.
A769: Liver. Hepatocyte with sinusoid in upper rightcomerandcanaliculi prominent
along the bottom border. The cell exhibits dilated ER and nuclear envelope like the
previously described cells for this animal - indicating suboptimal fixation. Multiple
residual bodies are present. Nineteen (19) peroxisomes counted.
LATI0: Liver. Hepatocyte with similar overall morphology as L4769. Six (6)
peroxisomes counted.

Conclusions: Normal hepatocyte. Suboptimal fixation. Average 7.0 peroxisomes per
hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76) Species/Strain: CynomolgusMonkey

Animal No: __J05544 Tissue: ___ Liver

Treatment Group:_0mg/kg(control) Block No(s). 9976-8
LAL -

Sex:Female Photo/Negative No(s).._LATIS

Significant Lesions (check one): _____ Yes _X No

Interpreting Pathologist (signature and date):

Features: LATTL: Liver. Along left margin ofhepatocyte are some interstitium and
collagen fibers. Hepatocyte contains approximately 17 small to medium-sized clear lipid
droplets. A few residual bodies are evident. There is some minimal to mild dilatation of
ER. Eight (8) peroxisomes counted.
LA772: Liver. Enlarged photographofthree mitochondria. No abnormalities noted.
LAT73: Liver. Hepatocyte with one large and several small to medium-sized lipid
droplets in the cytoplasm. Eight (8) peroxisomes counted.
LAT74: Liver. Hepatocyte with prominent microvillous border along bottom sinusoid.
An endothelial cell nucleus is evident alongthisborder. In the hepatocyte are several
‘medium-sized clear lipid droplets. The ER does show some mild dilatation and there are
abundant glycogen granulesinthe cytoplasm. Several dark residual bodies are present.
Eight (8) peroxisomes counted.
LAT75: Liver. Hepatocyte with sinusoid on the right and prominent canaliculus on top.
and left margins. No lipid droplets present in centered hepatocyte, although one medium-
sized lipid droplet is present in top adjacent hepatocyte. Cytoplasm contains some RER
but not much SER, possibly a periportal hepatocyte. Random peroxisomes and/or
primary lysosomes noted. Seventeen (17) peroxisomes counted.

Conclusions: Normal hepatocyte. Average 10.25 peroxisomesper hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _6329-223 (EM99.76) Species/Strain: CynomolgusMonkey
Animal No: __[05514 Tissue: iver
‘Treatment Group:_03mg/kg(low-dose) Block No(s).: __99.76-15

216232Sex: Male Photo/Negative No(s).:_Z16236

Significant Lesions (check one): __X___ Yes No

Interpreting Pathologist (signature and date):

Features: 216232, Liver. Hepatocyte. Hepatocyte contains multiple small to mediumsized lipid droplets scattered throughout its cytoplasm. At the top margin is a‘microvillous border and some collagen fibers in the space of Disse. Smooth endoplasmicreticulum (SER) and rough endoplasmic reticulum (RER) are present throughout thecytoplasm with many mitochondria also throughout. Mitochondria are well-preservedand cristae, granules and matrix are clearly evident. Several irregular dark stainingresidual bodies are present. One (1) peroxisome counted.
216233. Liver. Hepatocyte. A moderate number of small to medium-sized lipid dropletsare present in the cytoplasm, as well as several prominent residual bodies. The upper leftand lower left borders show microvilli and collagen fibers adjacent to a sinusoid orcentral vein. The RER forms a distinct palisade a the bottom ofthe cell. Nine (9)peroxisomes counted.
Z16234. Liver. Hepatocyte. Centered hepatocyte shows minimal fixation artifact withsome slight dilatation of SER and the nuclear envelope. There are a few small to
‘medium-sized lipid droplets present. Four (4) peroxisomes counted.
Z16235, Liver. Hepatocyte. Cell appears similar to those described above. There are.random lipid droplets and multiple residual bodies. Five (5) peroxisomes counted.216236. Liver. Hepatocyte. Multiple small to medium-sized lipid droplets present inthe cytoplasm. Only a small nuclear profile is evident in this cell. Eleven (11) probableperoxisomes counted.

Conclusions: Tissue appears well-fixed for ultrastructural examination. There appears10 be a mild increase in numbers of lipid droplets. Average 6.0 peroxisomes perhepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76 ‘Species/Strain: CynomolgusMonkey
Animal No.: _[05515 Tissue: iver
‘Treatment Group: 03mg/kg(low-dose) Block No(s).: __99.76-16

216237-Sexi Male Photo/Negative No(s).:_Z1624]

Significant Lesions (check one): __X__ Yes No

Interpreting Pathologist (signature and date):

Features: 216237, Liver. Hepatocyte. A central vein is present a the top margin andcontains a large amount of collagen extracellularly. A bile canaliculus is present on theleft between three hepatocytes. the endoplasmic reticulum and nuclear envelope areslightly dilated~ this is afixation artifact. Several lipid droplets are present. Prominentglycogen granules are present throughoutthe cytoplasm. Twenty-two (22) peroxisomes.Z16238. Liver. Hepatocyte. A bile canaliculus is present at the top border with anotherhepatocyte. One large and several smaller lipiddroplets are present. Mitochondriaappear normal and have fine cristae, matrix, and granules. Twenty-one (21) peroxisomes.Z16239. Liver. Hepatocyte. Large central nucleus is adjacent to a large lipid droplet. Afew smaller lipid droplets are present. There is artifactual dilatation of the RER and thenuclear envelope. Several residual bodies are present. Fourteen (14) peroxisomescounted.
Z16240, Liver. Hepatocyte. The centered hepatocyte contains several medium-sizedlipid droplets. There is marked dilatation of the RER and the nuclear envelope. A bile
canaliculus i present on the left margin of this cell and extracellular collagen is evidentin the upper right. Ten (10) peroxisomes counted.
Z16241, Liver. Hepatocyte. Hepatocyte contains two larger lipid droplets and severalsmaller ones. The RER and nuclear envelope are dilated. The ventral margin shows a‘microvillous border next to an endothelial cell at the bottom. A prominent bile:canaliculus is present on the left, surrounded by dark desmosomes. Eight (8)peroxisomes counted.

Conclusions:~ Slight (equivocal) increase in lipid droplets. Average 15.0 peroxisomesper hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No:_6329-223(EM99.76) Species/Strain:CynomolgusMonkey
Animal No. __105516 Tissue: ___ Liver
‘Treatment Group:_03mg/kg(low-dose) Block No(s).: 97.76-17

Z16242-Sex: Male Photo/Negative No(s).:__Z16246

Significant Lesions (check one): _____ Yes __X No
Interpreting Pathologist (signature and date):

Features: 216242, Liver. Hepatocyte. Hepatocyte is adjacent to a cell containing alarge lipid droplet, probably a perisinusoidal fat-storing cell Ito cell). The hepatocytecontains numerous normal-appearing mitochondria and scattered dark irregular residualbodies. Smooth andRERare presentthroughoutthecytoplasm. One (1) probableperoxisome counted.
216243. Liver. Hepatocyte. Hepatocyte has a bile canaliculus present along its rightmargin with an adjacent hepatocyte. The cytosol contains abundant smooth and RER andnumerous mitochondria. A few residual bodies are present. Two (2) peroxisomes seen,216244. Liver. Hepatocyte. Hepatocyte exhibits very slight dilatation of theendoplasmic reticulum and nuclear envelope. Glycogen granules are preseat throughoutthe cytoplasm, and scattered residual bodies are present. Two (2) probable peroxisomesidentified.
216245, Liver. Hepatocyte. Aclear vacuole with acentral round density is present tothe leftofthe nucleusofthe hepatocyte. This appears to be a cytoplasmic invaginationfrom the plasma membrane. Normal-appearing mitochondria are present throughout thecytoplasm. A few residual bodies are present. Fifteen (15) peroxisomes counted.216246. Liver. Hepatocyte. The centered hepatocyte appears essentially similar toabove-described cells. There are glycogen granules throughout the cytoplasm, Sixteen16) peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Average 7.2 peroxisomes per hepatocyte,
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: _6329.223 (EM 99.76 Species/Strain: CynomolgusMonkey
Animal No: _[05521 Tissue: ___ Liver
‘Treatment Group: _0.03mg/kg(low-dose) Block Nofs).: __99.76-18

216247 -Sex: Male Photo/Negative No(s).:__Z1625|

Significant Lesions (check one): Yes X No
Interpreting Pathologist (signature and date):

Features: Z16247. Liver. Hepatocyte. Several large irregular electron-dense residualbodies are present in the centered hepatocyte and the subjacent hepatocyte. The SER andnuclear envelope are slightly dilated. Also, the mitochondria appears slightly swollen,although this appears to be artifactual along with the dilated SER.A few small lipiddroplets are present. Fourteen (14) peroxisomes counted.216248, Liver. Hepatocyte. Clusters of fine granules, probably glycogen, are present inthe cytoplasm. The mitochondria appears slightly dilated, as does the SER in an adjacenthepatocyte to the top left. The smooth ER is poorly defined. Several small lipid dropletsare present. Two erythrocytes are present at the lower rightofthe photograph. Eleven(11) peroxisomes counted.
216249, Liver. Hepatocyte. The RER, nuclear envelope, and SER in the hepatocyte areslightly dilated, consistent with some fixation artifact. Several small lipid droplets andresidual bodies are present. A small segmentof a perisinusoidal fat-storing cell is presentat the lower right, adjacent to an endothelial cell. Sixteen (16) peroxisomes identified,Z16250. Liver. Hepatocyte. Several small lipid droplets are present in the hepatocyte.Multiple dark and irregular residual bodies are also present. The ER is slightly dilatedthroughout. Three (3) probable peroxisomes counted.
ZI625L. Liver. Hepatocyte. There is mild dilatation of the nuclear envelope and theendoplasmic reticulum throughout. Mitochondria have a paler matrix and may be slightlyenlarged. On the left is the hepatocyte’s microvillous border, with an adjacent endothelialcell and erythrocyte in the sinusoid. A bile canaliculus i present in the lower right, Ten(10) peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Some minimal to slight fixation artifacts.Average 10.8 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _6329.223 (EM 99.76) Species/Strain: CynomolgusMonkey
Animal No.: __105537 Tissue: Liver

Treatment Group: _.03 mg/kg (low-dose) Block No(s).: __99.76-19
216252Sex: Female Photo/Negative No(s).:_Z16256

Significant Lesions (check one): _____Yes _X No
Interpreting Pathologist (signature and date):___
Features: 216252. Liver. Hepatocyte. Fixation appears good. Dorsal (o thehepatocyte i a central vein or sinusoid area. Several medium-sized lipid droplets arepresent in the cytoplasm. Fine glycogen granules are scattered throughout the cytoplasm.A desmosome ispresentat the lower left margin with an adjacent hepatocyte, Ten (10)peroxisomes counted.
216253, Liver. Hepatocyte. Hepatocyte shows very slight dilatationof endoplasmicreticulum. There is one large lipid droplet and several small droplets within thecytoplasm. A bile canaliculus is preseat at the top right margin of the cell, Five (5)peroxisomes counted.
216254, Liver. Hepatocyte. This cell appears essentially similar to Z16253, althoughthere are lesser numbersoflipid droplets. Two irregular dark-staining residual bodies arepresent on the left and right sideofthe nucleus. The one on the right is somewhatvacuolated. Eleven (11) peroxisomes counted.
Z16255. Liver. Hepatocyte. A medium-sized lipid droplet containing some lamellarmaterial is present to the right of the nucleus. Justa few smaller lipid droplets are presentelsewhere in the cytoplasm. The endoplasmic reticulumis slightly dilated. At the bottomis the microvillous border extending into the space of Disse. A few small residual bodiesare present. Six (6) probable peroxisomes counted.
216256. Liver. Hepatocyte. In his hepatocyte two mitochondria appear paler andsomewhat swollen. The rest appear normal. Twelve (12) probable peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Quantity oflipid appears within normalexpectations. Average 8.8 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: _6329.223 (EM 99.76) Species/Strain: CynomolgusMonkey
Animal No.: __[0554 Tissue: ___ Liver
Treatment Group: _.03 mg/kg (low-dose) Block No(s).: __99.76:20

Z16257-Sex: Female Photo/Negative No(s).:_Z1626

Significant Lesions (check onc): Yes X No
Interpreting Pathologist (signature and date):

Features: 216257, Liver. Hepatocyte. Microvillar borders are present along the Towerleft and upper right margins of this hepatocyte. A bile canaliculus is present at the lowerright. Lamellar material within a lipid droplet is present to the lower right of the centralnucleus. There is abundant SER throughout the cell, andthe RER appears slightlydilated. Seven (7) probable peroxisomes counted.
Z16258. Liver. Hepatocyte. Several medium-size lipid droplets are present, as well asapproximately eight residual bodies, in the cytoplasm. The lower left margin is amicrovillous border, and a bile canaliculusi present in the mid and upper right marginsof this hepatocyte. Eight (8) peroxisomes counted.216259. Liver. Hepatocyte. This cell is surrounded by several other hepatocytes, andcontains approximately ten medium-sized lipid droplets in its cytoplasm. Several verydark round to oval residual bodies are present at the topof thecell. Several darkmitochondria noted; these are often difficultto differentiatefrom lysosomes orperoxisomes. Fourteen (14) peroxisomes counted.
216260, Liver. Hepatocyte. Hepatocyte appears essentially similar to those describedabove. Two lipid droplets noted. There is sight dilatation of the endoplasmic reticulumand nuclear envelope. Twenty-three (23) peroxisomes counted.216261, Liver. Hepatocyte. Cell contains approximately § small to medium-sized lipiddroplets. At the bottom is a sinusoid containing a platelet or segment ofa granulocyte inthe circulation. Aaother sinusoidal margin and microvillous border is present at the top.There is slight dilatation of the endoplasmic reticulum. Eight (8) peroxisomes counted.
Conelusions: Essentially normal hepatocytes. Some lipid droplets noted, bat withinnormal expectations for hepatocytes. Average 12.0 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76 Species/Strain:CynomolgusMonkey
Animal No: __ 105547 Tissue: Liver

Treatment Group: 0.03 me/kg (low-dose) Block No(s).: __99.76:2.
Z16262-Sex: Female Photo/Negative No(s).;_Z16266

Significant Lesions (checkone): _____ Yes _X No

Interpreting Pathologist (signature and date):

Features: 216262. Liver. Hepatocyte. Photograph shows a hepatocyte with just asmall nuclear profile. A microvillous border is present at the top right. Some artifactualknife marks are present. Several dark residual bodies are present, and only about six‘small lipid droplets are evident inthe cytoplasm. Abundant SER and RER are throughout
the cytoplasm intermixed with numerous mitochondria. Four (4) peroxisomes identified.216263. Liver. Hepatocyte. Numerous collagen fibers are present along the dorsal
extracellular margin. At the lower left this hepatocyte’s microvillous border extends in
the space of Disse. There is slight dilatation of the nuclear envelope and endoplasmicreticulum. Several residual bodies and lipid droplets are present. Fine glycogen granules
are randomly scattered throughout the cytoplasm. Six (6) peroxisomes clearly identified.
216264, Liver. Hepatocyte. There is slight dilatation of the endoplasmic reticulum and
nuclear envelope. A bile canaliculus is present at the dorsal right margin of the cell, and
another hepatocyte is present along the ventral margin. The general morphology is
similar to the above described cells. Only one lipid droplet is evident in this cell. Several
residual bodies are evident. Fourteen (14) probable peroxisomes identified.
Z16265. Liver. Hepatocyte. A central vein and sinusoid surround this hepatocyte on
the lower and upper left margins. Erythrocytes are present in the vascular lumens.
Within the hepatocyte there is slight dilatationofthe endoplasmic reticulum and nuclear
envelope. Two small lipid droplets are present. Nine (9) peroxisomes counted.
Z16266. Liver. Hepatocyte. Hepatocyte appears essentially similar to cells described
above. There is slight dilatationofthe endoplasmic reticulum and nuclear envelope. A
large irregularly-shaped residual body is present to the lower leftofthe nucleus.
Seventeen (17) probable peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Average 10.0 peroxisomes per
hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76 Species/Strain: CynomolgusMonkey
Animal No; __[05550 Tissue: ___ Liver
Treatment Group: _.03 me/kg(low-dose) Block No(s).: __99.76.:22

216267Sex: Female Photo/Negative No(s)..__Z16272

Significant Lesions (check one): Yes X_ No
Interpreting Pathologist (signature and date):

Features: Z16267, Liver. Hepatocyte. Abundant numbers of glycogen granules are preventthroughout the cytoplasm of tis hepatocyte. Bile canaliculi are evident on the right, left andlower lef margins. A large dark residual body is present in an adjacent hepatocyte atthe opleft. Several smaller residual bodies are present in th cytoplasm ofthecentered hepatocyte,Mitochondria appear normal, having cristae, sporadic granules anda fine grainy matrix. Five (5)probable peroxisomes counted.
216268, Liver. Hepatocyte. Cytoplasm has a somewhat light appearanceduetoslight dilatationofthe endoplasmic reticulum. Thenuclear envelope is also slightly dilated. These are artifactualfixation-related changes. Prominent bile canaliculi are present on the lef and lower right cellularmargins. No lipid droplets evident. Fifteen (15) peroxisomes counted.216269, Liver. Hepatocyte. Cell appears similar to Z16267 described above. There appears tobe abundant glycogen granules in the cytosol. A microvillous border ipresentat the upperfight extending in to the space of Disse, while bile canaliculi are evident along the lower lot andupper left margins. There are many dark mitochondria which are difficult to differentiate fromperoxisomes. Twenty-seven (27) probable peroxisomes counted.216210, Liver. Hepatocyte. This hepatocyte appears to be binucleate. An endothelial cell ispresent lining the sinusoid ventrally and two erythrocytes are present dorsal to this cell. Theendoplasmic reticulum and nuclear envelope is slightly dilated. Twenty (20) peroxisomes seen.216272, Liver. Hepatocyte. Two large and multiple smaller lipid droplets are present in thishepatocyte. Dorsally, the microvillous border extends into the space of Disse andi adjacent toan endothelial cell. Veatrally areasmall segmentof a lpid-containing cell, probably aperisinusoidal fat-storing cell andan adjacent hepatocyte. Twenty-one (21) probable.peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Although one cell (ZI6272) had a lot of piddroplets, the overall impression i that lipid content in this liver was within expected normallimits. Average 17.6 peroxisomesperhepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76) Species/Strain: CynomolgusMonkey
Animal No: 105510 Tissue: iver
‘Treatment Group:_.15mg/kg(mid-dose) Block No(s).: __99.76-23

216273 -Sex: Male Photo/Negative No(s).:__Z16277

Significant Lesions (check one): _____ Yes X_ No
Interpreting Pathologist (signature and date):

Features: Z16273. Liver. Hepatocyte. Numerous glycogen granules are presentrandomly throughout the SER and cytosol. Fixation appears good. One swollen “barbell-shaped" mitochondria s present, but al other mitochondria appear normal. Scattereddark residual bodies are present. Thirteen (13) peroxisomes counted.216274, Liver. Hepatocyte. Several small to medium-sized lipid droplets are present inthe cytoplasm of the hepatocyte. Along its right margin ts microvillous border facesanother hepatocyte. A poorly-defined bile canaliculus is present at the lower left, Thecytoplasm is filled with SER, RER, mitochondria and glycogen granules throughout.Some peroxisomes are noted. Scattered dark residual bodies are present, Ten (10)peroxisomes counted.
Z16275. Liver. Hepatocyte. Centered hepatocyte has only a small nuclear profile. Atthe bottom is a central vein surrounded by an endothelial cell and a moderate number ofextracellular collagen fibers. An endothelial cll is the lighter shaded cell at the top right.Three lipid droplets present in the cytoplasm. Thirteen (13) peroxisomes counted.216276. Liver. Hepatocyte. This cell appears similar to Z16273. Approximately 10small to medium-sized lipid droplets are present in the cytoplasm. Numerous glycogengranules are evident in the cytosol. A lamellar body is presenta the bottom margin ofthe cell. Fourteen (14) peroxisomes counted.
21627], Liver. Hepatocyte. Approximately a dozen small to medium-sized lipiddroplets are present in the cytoplasm. The cluster of5 droplets at the far right are inanother cell. The cytoplasm contains abundant fine glycogen granules. Several residualbodies are noted. Three (3) probable peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Moderate amount of glycogen in severalcells. Number of lipid droplets appears normal. Average 10.6 peroxisomes perhepatocyte.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _6329-223 (EM 99.76 Species/Strain: CynomolgusMonkey
Animal No: __[0S518 Tissue: iver

‘Treatment Group: _.15 mg/kg (mid-dose Block No(s).: ___99.76:24
Z16278Sex: Male Photo/Negative No(s)..__Z16282

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signatureand date):

Features: ZI6278, Liver. Hepatocyte. Al the top right this hepatocyte is bordered by a
perisinusoidal fat-storing cell containing several prominent lipid droplets. Four small
lipid droplets are present in the hepatocyte. A bile canaliculus, adjacent to a large.
residual body, is present on the left margin of the cell. There is slight dilatation ofthe
nuclear envelope and endoplasmic reticulum. Multiple irregular residual bodies are
evident. Thirteen (13) peroxisomes clearly identified.
216279. Liver. Hepatocyte. Thecentered hepatocyte is bordered by a darker hepatocyte
on the right. On its leftis a band of interstitial collagen. The nuclear envelope and
endoplasmic reticulum are slightly dilated. Several endocytic vesicles are present along.
the right cellular membrane. Sixteen (16) probable peroxisomes counted.
216280. Liver. Hepatocyte. Hepatocyte has prominent bile canaliculi along its right
and left margins with the adjacent hepatocytes. One small lipid droplet noted.
Mitochondria stain somewhat more pale in this cell and contrast with darker peroxisomes.
Multiple clusters of RER evident. Twelve (12) peroxisomes counted.
ZI628L. Liver. Hepatocyte. This hepatocyte appears to be binucleate. At the top left is
an erythrocyte within the central vein or sinusoid. Several smal lipid droplets are present
iin the cytoplasm. There is slight to moderate dilatationoftheendoplasmic reticulum and
nuclear envelope. Some shrunken mitochondria are difficult to differentiate from
Iysosomes or peroxisomes. Thirty-two (32) probable peroxisomes counted.
Z16282. Liver. Hepatocyte. General cellular morphology is similartocell described
above. There is slight dilatation of the endoplasmic reticulum and nuclear envelope.
Nineteen (19) peroxisomes couated.

Conclusions: Essentially normal hepatocytes. Only small numbers of lipid droplets
scen. Average 18.4 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76 Species/Strain: CynomolgusMonkey
Animal No.: _ 105524 Tissue: ___ Liver
Treatment Group:_.15me/kg(mid-dose) Block No(s).: __99.76-25

216283 -Sex: Male Photo/Negative No(s).:__Z16287

Significant Lesions (check one): __X Yes __ No
Interpreting Pathologist (signature and date):

Features: Z16283. Liver. Hepatocyte. Hepatocyte contains two medium-sized lipiddroplets. The nuclear envelope and endoplasmic reticulum are slightly dilated. At thetop right s a bile canaliculus between this cell and an adjacent hepatocyte. Desmosomesare preseat aroundthecanaliculus. Thirty-one (31) peroxisomes counted.216284. Liver. Hepatocyte. This centered hepatocyte is surrounded by otherhepatocytes on all margins in this photograph. Bile canaliculi are evident at the top leftand bottom left margins. No lipid dropletsareevident in this cell. Mitochondria, RERand SER appear normal. Twenty-nine (29) probable peroxisomes counted.Z16285. Liver. Hepatocyte. Two erythrocytes are present in the sinusoid adjacent to theLeft of this hepatocyte. Collagen fibers are present in the space of Disse. Along the rightmargin of this cell is a prominent bile canaliculus. A single medium-sized lipid dropletis present in this cell. Twenty-seven (27) peroxisomes counted.Z16286. Liver. Hepatocyte. Cell appears essentially similar to cells described above.At top left and bottom right are erythrocytes within sinusoids. No distinct lipid dropletsare present in this cell. There i slight dilatation of the endoplasmic reticulum andnuclear envelope. Several dark residual bodies are present. Twenty-one (21)peroxisomes counted.
216287. Liver. Hepatocyte. Cell has two large and several smaller lipid droplets presentinits cytoplasm. There is slight dilatation of the endoplasmic reticulum and nuclearenvelope. Several dark residual bodies are present. Glycogen granules are presentthroughout the cytoplasm. Eight (8) peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Slight increase in average number ofperoxisomes. No increase in lipid noted. Average 23.2 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-203 (EM 99.76 Species/Strain: CynomolgusMonkey
Animal No.: __[05528 Tissue: __ Liver
‘Treatment Group:__ 15mg/kg(mid-dose) Block Nofs).: __99.76-26

Z16288 -Sexi Male Photo/Negative No(s).: __Z16292

Significant Lesions (check one): _____ Yes _x No
Interpreting Pathologist (signature and date):

Features: Z16288, Liver. Hepatocyte. This hepatocyte contains about Five mediumsized and approximately fifteen small lipid droplets in ts cytoplasm. Microvillousborder beneath endothelial cells are evident at the upper right and lower Iefy ‘margins. Abile canliculus surrounded by desmosomes is present at the lower right mazgin.Scattereddarkstaining residual bodies are present in the cytoplasm. There is slightdilatation of the endoplasmic reticulum and the nuclear envelope. Five (5) peroxisomesclearly identified.
216289, Liver. Hepatocyte. This hepatocyte’s microvillous border extends into thespace of Disse at the upper left marginofthe photograph. At the lower left is 4perisinusoidal fat-storing cll (Lo cel). There is light dilatationofthe endoplasmicreticulum and thenuclear eavelope. Two small lipid droplets are evident. Sixteen (16)peroxisomes counted.
216290. Liver. Hepatocyte. This cell is alittle darker staining than previous cells, Atlower left a granulocyte is present in the sinusoid or central vein. At the top right a.perisinusoidal fat-storing cell (Ito cel) is present. Several smal lipid droplets are presentinthe hepatocyte anda few residual bodiesareevident. There is slight dilatationof theendoplasmic reticulum and the nuclear envelope. Nineteen (19) peroxisomes counted,ZI62L, Liver. Hepatocyte. Muchofthe cytoplasm has dense granular appearance.composedofSER, glycogen granules, and probable cytoskeletal componentsApproximately eighteen small to medium-sized lipid droplets are present. Nineteen (19)probable peroxisomes counted.
216292, Liver. Hepatocyte. Hepatocyte appears similar to ZI6291. There are severallipid droplets present in the cytoplasm. Fourteen probable (14) peroxisomes conned.
Conclusions: Essentially normal hepatocytes. Lipid droplet numbers within normalexpectations. Average 14.6 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76) Species/Strain: CynomolgusMonkey
AnimalNo:___105532 ‘Tissue: Liver

‘Treatment Group: _.15mg/kg(mid-dose) Block Nofs).: __99.76-27
Z16293-Sex: Female Photo/Negative No(s).:_Z16297

Significant Lesions (check one): _____Yes X_ No
Interpreting Pathologist (signature and date):

Features: Z16293, Liver. Hepatocyte. This photograph has a centered hepatocyte. ATthe top are multiple lipid droplets which are in an adjacent perisinusoidalfat. storing cell(Lo cell), not inthis hepatocyte. There are numerous glycogen granules in the cytosolintermixed with the endoplasmic reticulum. Two very small lipid droplets are present.Mitochondria appear normal. They show fine cristae, some granules and finely grainy‘matrix. Four (4) peroxisomes clearly identified.
216294, Liver. Hepatocyte. A single large lipid droplet is present in the cytoplasmbeneath the nucleus. Similar to Z16293, there are many fine granules in the cytoplasm‘which appearto be glycogen granules. Three (3) peroxisomes identified in thishepatocyte.
Z16205, Liver. Hepatocyte. Several medium-sized lipid droplets are present in this.hepatocyte. At the upper right is a “P"-shaped extracellular arca containing collagenfibers. Moderate amountsof glycogen are present in the cytoplasm of the hepatocyte.Several residual bodies are also present. Five (5) probable peroxisomes counted.216296. Liver. Hepatocyte. Centered hepatocyte appears similar to those describedabove. Three lipid droplets are evident in its cytoplasm. At the bottom is a longitudinalprofile ofa bile canaliculus and a cross-sectionofa canaliculus at the top margin. Fineglycogen granules are present throughout. Six (6) peroxisomes counted.216297. Liver. Hepatocyte.. Centered hepatocyte appears similar to those describedabove. Two medium-sized and several small lipid droplets present. To the right is anarea of interstitium containing some collagen fibers. The nucleus probably belongs to anendothelial cell. Three (3) peroxisomes counted.

Conclusions: Essentially normal hepatocytes. Moderate amounts of glycogen present inmost ells. Lipid droplet numbers appear normal. Average 4.2 peroxisomes perhepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76 Species/Strain: Cynomolgus Monkey
Animal No: __105538 Tissue: iver
‘Treatment Group:_.15me/kg(mid-dose) Block No(s).: __99.76-28

Z16298 -Sex: Female Photo/Negative No(s).:__Z16302

Significant Lesions (check one): __X Yes No
Interpreting Pathologist (signatureand date):

Features: Z16208. Liver. Hepatocyte. Section has a prominent single knife marktransecting the cell beneath the nucleus. Numerous glycogen granules are present in thecytoplasm.A single smal lipid droplet is present. Mitochondria and other organellesappear normal. Five (5) peroxisomes counted.216299. Liver. Hepatocyte. Hepatocyte hasasingle large and several small lipiddroplets. A sinusoid is present at the upper left margin where the microvillous borderextends into the space of Disse. There are abundant glycogen granules in the cytoplasm.‘Some mitochondria are lightr staining than the majority of darker one. These lightmitochondria are somewhat difficult to differentiate from lysosomes or peroxisomes.Eighteen (18) probable peroxisomes counted.
216300. Liver. Hepatocyte. Cell contains abundant glycogen often in irregular clearspaces or pockets in the cytosol.A single lipid droplet is present. Three (3) peroxisomesidentified.
ZI630L. Liver. Hepatocyte. This centered hepatocyte has adjacent hepatocyte dorsallyand ventrally and a microvillous-sinusoidal border at the top right. Its cytoplasm containsmultiple irregular pockets of glycogen granules. Other organelles appear somewhatclumped between the glycogen pockets. Nine (9) peroxisomes counted.216302. Liver. Hepatocyte. This cell appears similar to Z16301, although it has more.pockets of glycogen granules and has an overall light appearance. Other organellesappear clumped between the glycogen granules. One (1) peroxisome clearly identified.

Conclusions: Essentially normal hepatocytes. There is increased glycogen in some ofthese hepatocytes. Average 7.2 peroxisomes per hepatocyte.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223 (EM 99.76 Species/Strain: CynomolgusMonkey
AnimalNo: ___Jossas Tissue: ___Liver
‘Treatment Group:_.1Smg/kg(mid-dose) Block No(s).: __99.76-29

216303 -SexFemale Photo/Negative No(s).:_Z16307

Significant Lesions (check one): Yes __X No
Interpreting Pathologist (signature and date):

Features: 216303. Liver. Hepatocyte. This cell is bordered by hepatocytes on the topight and bottom right and by an interstitial margin on the left. Prominent bile canaliculiare evident between adjacent hepatocytes. There is slight dilatation of the endoplasmicreticulum and nuclear envelope. No lipid dropletsareevident. Several dark imegularresidual bodes are present. Six (6) probable peroxisomes counted.216304, Liver. Hepatocyte. Centered hepatocyte is surrounded by hepatocytes on allmargins. Bile canaliculiare evident at the right and bottom margins. Is endoplasmicreticulum and nuclear envelopeareslightly dilated. Several residual bodies are present.No lipid droplets are present. Fourteen (14) probable peroxisome counted.216305. Liver. Hepatocyte. Hepatocyte appears similar to Z16303 above. At top leftisacentral vein, lined byan endothelial cell and containing a segment of an erythrocyte.No lipid droplets are evident in this hepatocyte. Seven (7) peroxisomes clearly identified.Z16306. Liver. Hepatocyte. This cell is somewhat lighter staining than previoushepatocytes, although the mitochondria still are staining fairly darkly. ‘Cell on the farright may be an endothelial cell. Twelve (12) probable peroxisomes counted.216307. Liver. Hepatocyte. All mitochondria in this cell are darkly staining. There isslight dilatation of the endoplasmic reticulum. Six (6) peroxisomes identified.

Conclusions: Essentially normal hepatocytes. No evidence of increased lipid droplets.Average 9.0 peroxisomes pe hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6320-223 (EM 99.76 Species/Strain: Cynomolgus Monkey
Animal No.: _105548 Tissue: ___ Liver
Treatment Group:_,15me/ke(mid-dose) Block No(s). __99.7630

Z16308- 216309SexiFemale Photo/Negative No(s).:_Z16311-
Z16313

Significant Lesions (check one) _____ Yes _x no
Interpreting Pathologist (signature and date): _—
raares: ZOE Tiver, HepatocyteTheconrad patos + bordired By canshepatocytes onilft anright macgins. Onthe right aprominent bile cansiulus.  purosiis borderisevidentatinp gh. Fixaionspearsoodand optic organi sper sory, Ne pp droplets arealy spam, Abundant SER present n the topes. Ther ar mbes of faye dck,eran ized mitcchondris which ae difficult clearly ifeeniie from posi yncsermrPoca ames: ne age lysosome presen at bout “4:40 o'clock” rom he mle.amcnts somelinear debris. Twenty-nine (29) peroxisomes idenifid.Zia, Live Hepatocyte. Thishepatocyteexhibit sigh dilatation ofthe edoplsicrectumandinten nope. Three small 0 medium:sze pid droplets re present. An erroespa o70Seven yoo lf ofthe photograph. Random dk and iegulr ssl boss me perSeventeen (17) peroxisomes clearly identified.ZASHID, fovr Hepaocye. Crysallod inclusions in some mitochondia an occasional fining inmitochondria. Peroxisomes not countedinthis hepatocye.ZUIL Liver Hepatocyte, One large and verssmaller iid droplets ae presen inthe cytoplasm.vrs slight dlion of the endoplasmic rtculum and nuit cnclope. Fromm weec:ueleat, Ln ycfand ight margins with adjacent hepatocytes. Siseen (16) provable peroxisome corr,ZA, Liver. Hepatocyte. This hepoyti bordered by sjscent hepato on mami counraphe oplet are present in he cela. Thee is hgh dlision of the meensmsopendoplasmic reticulum. Nine (9) probable peroxisomes counsedZUG312. Live, Hepatocyte. Two medium-sized and several salle lid droples are evident in themene a he bottom eftof th photographar some ners collagen Roce. A pile crmiosus isfo RE ang i i magi of he cel. Ther is gh lationheendopas recor,iyare. and the uclea envelope. A are lysosome is present n cos proximity 1 heseicanaliculus i contin some electron-dense material. Fourteen (14) perontomes sours

yo ston: Essentially normal hepatoeic. No ssbsanial Teese Tn id pies socAverage17.0 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6320-223(EM99.76) Species/Strain:CynomolgusMonkey.
Animal No: __J0sso7 Tissue: iver.
‘Treatment Group:0.75mg/kg(hi-dose) Block No(s).: 99.769

43411Sex: Male Photo/Negative No(s).:_43415

Significant Lesions (check one): __X Yes No
Interpreting Pathologist (signature and date):

Features: 43411, Liver. Hepatocyte containingasingle very large clear lipid dropletand many small to medium-size clear lipid droplets. There appears to be an increase inthe amount of glycogen a-rosette granules. Several foci of ER appear inegularly dilated.A few scattered lysosomes and peroxisomes noted. Nine (9) peroxisomes counted.43412; Liver. Hepatocyte contains a large numberofsmall to medium-sized clear lipiddroplets in the cytosol (approximately 125), most being very small. Abundant glycogen2 G-rosettes is present in the cytoplasm. Twenty-six (26) peroxisomes counted.43413: Liver. Hepatocyte containing several very large clear lipid droplets and manysmaller droplets. Some interstitial tissue containing some collagen fibers is present at thelower left of the photograph. Some residual bodies present. Many glycogen rosettespresent in cytoplasm. Three (3) peroxisomes counted.43414; Liver. Several mitochondria are shown which appear essentially normal. Some.normal dense granules are present in the matrix andthecristae and enveloping membraneappear normal. In the cytoplasm there are multiple smal lipid droplets, usuallysurrounded by fine dense granules (glycogenorribosomes).43415; Liver. Hepatocyte with a bile canaliculus at the bottom margin and an interstitialfibroblastic cell at the upper right. The hepatocyte contains abundant small to medium-sized clear lipid droplets (>170). Random residual bodies are preset. Six (6)‘peroxisomes counted

Conclusions: Lipid accumulation, moderately-severe, hepatocellular. Increasedglycogen. Average 11.0 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223(EM99.76) Species/Strain: CynomolgusMonkey
Animal No: 105534 Tissue: ___Liver
‘Treatment Group:,75mg/kg(hi-dose) Block Nos). 99.76.

L4798 -Sex: __Female Photo/Negative No(s).:_L4802

Significant Lesions (check one): __XYes ____ No
Interpreting Pathologist (signature and date):

Features: La708; Liver. Hepatocyte surrounded by adjacent hepatocytes. Tt containsabundant numbers of mitochondria and ER. There is mild dilatation of the nuclearenvelope and of some ER. Scattered residual bodies are present. Just one distinct lipiddroplets evident. Four (4) peroxisomes counted.A799; Liver. Enlarged view of five mitochondria. Mitochondria appear essentiallynormal. Several dense granules are present in the matrix. The cristae and limitingmembranes appear normal. At the right side is the mildly dilated nuclear envelope andthe nucleus.
LA800: Liver. Hepatocyte. A few small clear lipid droplets are present in the cytoplasm‘There are also abundant glycogen granules in the cytoplasm. A number of “clear areas”in the cytoplasm appear to contain glycogen granules without a distinct lipid dropletmargin. Two (2) peroxisomes counted.
L4B0L, Liver. Hepatocyte. There are numerous small to medium-sized rarefied“pockets” in the cytoplasm (approximately 57). Some contain some wispy lamellarmaterial, and some glycogen granules appear to be in these spaces, The margins of these:droplets are not as sharply defined as clear round lipid droplets usually are. Four (4)peroxisomes counted.
L4802: Liver. Hepatocyte appears similar to L480! with some small to medium-sizedlipid droplets and other rarefied areas with glycogen in the cytoplasm (approximately 29).Some contain some wispy lamellar material, There are also abundant glycogen granulesthroughout the cytoplasm. Twelve (12)peroxisomes counted.

‘Conclusions: Increased glycogen in this animal. Increased numberof glycogen granules.Average 5.5 peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 6329-223(EM99.76) Species/Strain: CynomolgusMonkey
AnimalNo:___J0ss40 Tissue: Liver
Treatment Group:_75me/k (hi-dose) Block No(s). __99.76-13

L4809-Sex: Female Photo/Negative No(s)..__L4813

Significant Lesions (check one): __X Yes No
Interpreting Pathologist (signature and date): -_—
Features: 4809: Liver. Hepatocyte. Only a small segmentof mules preset isphotograph. Abundant ER and glycogen granules are present.Thereare seatered smallLo large lipid droplets, but no toomanyin this hepatocyte (spproximately 15). A fondark residual bodies are evideat. Fifteen (15) peroxisomes counted.LABIO:Liver. Enlarged photographof several mitochondria. No abnormalities noted.Cytoplasm contains some ER and scattered glycogen granules.2811; Liver. Hepatocyte contains multiple medium to large clear lipid droplets(approximately 41). There is abundant glycogen in the cytoplasm. Five (5) peroxisomescounted.
LABL: Liver. Hepatocyte. Similar to L481 1. Hepatocyte contains multiple small tolarge clear lipid droplets, too numerous to count. There is abundant glycogen in thecytoplasm. Twenty-cight (28) peroxisomes counted.LABL3: Liver. Hepatocyte contains abundant mitochondria and ER. Only a few clearlipid droplets are present. An endothelial celi present at the topofthephotograph.There is minimal to mild dilatation ofthe ER and nuclear envelope. Scattered scaudualbodies are present. Two (2) peroxisomes clearly identified.

Conclusions: Mild to moderate increase in cytoplasmic ipid droplets. Tncreasedglycogen in most hepatocytes. Average 12.5 peroxisomesperhepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _6329.223 (EM 99.76) Species/Strain:CynomolgusMonkey.
Animal No: __]0555 Tissue: ___ Liver
‘Treatment Group:_75mg/kg(hi-dose) Block No(s).: 99.76-14

L4gla-SexiFemale Photo/Negative No(s).._L4818

Significant Lesions (check one): ___X Yes _____ No
Interpreting Pathologist (signature and date): —_—
Features: L484, Liver. Hepatocyte. There is a dilated canalicalus at he top right ofthe hepatocyte. In the cytoplasm there are multiple rarefied arcas that mostly appear tocontain glycogen granules. However, a few have some lamellar material in then, Thereis slight dilatationofthe nuclear envelope and ER. Some residual bodies are preseat. Nodistinct lipid droplets are present in this hepatocyte, however, there are several lipiddroplets in the perisinusoidal fat-storing cell (Ito cell at the top left. Nine (9)peroxisomes counted.
La8IS: Liver. Enlargementof aclusterofmitochondria. These organelles appearessentially normal.
La816: Liver. Hepatocyte containsasingle medium-sized clear lipid droplet. Thecytoplasm contains abundant glycogen granules. Several residual bodies present, Four(4) peroxisomes clearly identified. Several small dark bodies appear tobe fips of‘mitochondria.
LABIT: Liver. Hepatocyte appears similar to L4814. There is abundant glycogen in thecytoplasm, often making clear arcas containing just glycogen granules. Several clustersOf RER present. One small lipid droplet present. Fourteen (14) peroxisomes counted,L818: Liver. Hepatocyte contains multiple rarefied “pockets of glycogen granules. Nolipid droplets present. Eleven (11) peroxisomes counted.

Conclusions: Increased glycogen. Average 9.5 peroxisomesperhepatocyte.
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IIL. Transmission Electron Micrographs
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= "Drak Ancillary Pathology ReportCovance Study No. 6329.323
Figure Legends

Magnification. Print magnification is indicated on the back of each photograph. Themeasurement bar on cach photomicrograph equals one micron (0.00 mum).

Figure 1. Liver. Hepatocyte showing normal cytoplasmic organelles. Some peroxisomesare identified and other normal organelles. Veniraly the microvillous border extends intothe perisinusoidal space. Animal No. 105517, 0 mg/kg/day (control male), 10,920Xmagnification.

Eigure2, Liver. Hepatocyte. Several lipid droplets are present. There is slightartifactual dilatation of some rough endoplasmic reticulum. Some extracellular collagenis present in the interstitium in the upper right comer. An endothelial cell nucleus ispresent lining the sinusoid inthe lower right comerofthe photograph. Animal No.105544, 0 mg/kg/day (control female), 11,200X magnification
Eigure 3, Liver. Hepatocyte. Mitochondria showing outer membrane, cristae, matrix andgranules. These granules within the mitochondrial matrix are normal and are sites ofcalcium accumulation. Animal No. 105519, 0 mg/kg/day (control male), 112,000Xmagnification.

Eigure4. Liver. Hepatocyte showing increased lipid droplet accumulation. Lipiddroplets vary from small to very large. Several residual bodies are present. Peroxisomesare scare. Animal No. 105507, 0.75 mg/kg/day (high-dose male), 10920Xmagnification.

Figure 5. Liver. Hepatocyte showing numerous lipid droplets and peroxisomes. Severalperoxisomes are labeled. Animal No.105512, 0.75 mg/kg/day (high-dose male), 10,920Xmagnification.

Figure 6. Liver. Hepatocyte with many small to large lipid droplets. Representativeperoxisomes are labeled. Desmosomes and abile canliculus is evident at the right.Animal No.I05536, 0.75 mg/kg/day (high-dose female), 11,200X magnification.
Eigure 7. Liver. Hepatocyte with multiple lipid droplets and abundant glycogen granulesin the cytoplasm. Animal No. 105540, 0.75 mg/kg/day (high-dose female), 11.200Xmagnification.

| Figure8, Liver. Hepatocyte containing numerous “pockets” of glycogen. Animal No.105551, 0.75 mg/kg/day (high-dose female), 11,200X magnification.
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- Draft Ancillary Pathology ReportCovance Study No. 6329-323
Eigure9. Liver. Hepatocyte. Mitochondria showing outer membrane, cristae and matrix.Small lipid droplets are present in the surrounding cytosol. Animal No. 105512, 0.75
mg/kg/day (high-dose male), 112,000X magnification.

Eigure 10. Liver. Hepatocyte. Mitochondria showing outer membrane, cristae, matrix,and granules. The nucleus is present on the right. Animal No. 105534, 0.75 mg/kg/day
(high-dose female), 95,200X magnification.

Eigure 11. Liver. Hepatocyte. Thereis moderate accumulationofsmall to medium-
sized lipid droplets in this hepatocyte. Only a small nuclear profile is evident in this cell.
‘The endoplasmic reticulum is slightly dilated. Animal No. 105514, 0.03 mg/kg/day (low-dose male), 11,200X magnification.

Figure 12. Liver. Hepatocyte. Mitochondria, endoplasmic reticulum and some residual
bodies make up the majority of this hepatocytes cytoplasm. A few small dark
‘mitochondria are present, but no clearly identifiable peroxisomes are present. No lipid
droplets are present in this cell, although a single lipid dropletis present in the subjacent
cell at the bottom of the photograph. Animal No. 105545, 0.15 mg/kg/day (mid-dose
female), 11,200X magnification
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= Draft Ancillary Pathology ReportCovance Study No. 6329-333

IndexofLabels for Ultrastructural Structures
Abbreviation Structure

BC Bile canaliculusco Collagen
Cr Cristae
D Desmosome
EC Endothelial cell
G Glycogen
GR Granules
LD Lipid droplet

: M MitochondriaMv Microvilli
MX Matrix
N Nucleus
om Outer membraneP Peroxisome
RB Residual body
RER Rough endoplasmic reticulumSER ‘Smooth endoplasmic reticulum
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IV.Quality Assurance Statement
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' 77 Pathology Associates International ==PZ 4CompanyofScience pptcatons iamainal Corporation —,_—_—

QUALITY ASSURANCE STATEMENT

This electron microscopy study has been inspected and audited by the QualityAssurance Unit as required by the Good Laboratory Practices Regulationspromulgatedbythe U.S. Food and Drug Administration. PAI has a functioning andresponsiveQuality Assurance Unit which reports directlyto management. The following is a recordof inspections/audits and their resulting reports:

DateFindingsReportedDateof foManagementInspection PhaseInspected andStudyDirector

an, 2/99 Data Audit 4/2/99

4/2/99 Draft Report Audit 4/2/99

713/99 Audit of Data from Additional Groups 7113/99

713/99 Final Report Audit 7113/99

“= deWard, B.S., RQAP-GLP x
uality Assurance Specialist

Sponsor: 3M CorporateToxicology

Test Article: PFOS

Study Number: 6329-223, PAI Study EM-99.76
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