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PATHOLOGY REPORT

(ANCILLARY STUDY)

ELECTRON MICROSCOPIC EVALUATION

OF LIVER IN CYNOMOLGUS MONKEYS

26-WEEK CAPSULE TOMCITY STUDY WITH PERFLUOROOCTANE

SULFONIC ACIID POTASSILTM SALT (PFOS;T-6295) IN CYNOMOLGUS

MONKEYS

CLIENT STUDY NUMBER 6329-223

PAI STUDY NUMBER EM ".76

SLTUMIMARY

Treatment of cynomolgus monkeys with 0.75 mg PFOS/kg/day for26 weeks resultedin

hepatocellularvacuolationand hypertrophyby lightmicroscopy. HepatoceRular

vacuolationand hypertrophy.were primarilycentrilobularin distributionand did vary in

incidenceand severitybetween individualanimals. LTItrastructurally,therewere

increasedlipiddropletswithinbepatocytes.Increasedlipiddropletswere present inboth

thehigh-dose males examined and intwo of fourhigh-dosefemales examined. Increased

hepatocellularglycogen was presentintheremaining two high-dosefemales. These
ultrastructuralchanges correlatedwith hepatocellularhypertrophyand vacuolationnoted

by lightmicroscopy and with increasedliverweight parametersin thehigh-dose animals.

The no-effectlevelforhepatocellularvacuolation(lipiddropletaccumulation)was 0.15

mg/kglday ofPFOS (mid-dose group).

Quantitationof peroxisomes withinhepatocytesby electronmicroscopy indicatedno
remarkable differencesbetween controlliversand liverstreatedwith 0.03,0.15,or 0.75

mg PFOS/kgtday. Ultrastructuraldifferencesincellularmembranes or mitochondria

were not discerniblebetween controland treatedanimals inthe samples examined.

PROCEDURES

The objectiveofthisstudy was toexamine by electronmicroscopy theliversfrom

selectedanimals in a 26-week capsuletoxicitystudywith PFOS incynomolgus monkeys.

In additiontoa general qualitativeevaluationfordifferencesbetween controland treated

animals,the ultrastructuralendpointsincludedquantitationof peroxisomes within

hepatocytesand membrane and mitochondrialchanges inhepatocytes.Light microscopy

of paraffin-embedded liversectionswas alsoperformed.

For the toxicitystudy,22 male and 22 female cynomolgus monkeys were given thetest

articleor thevehicleonce dailyforatleast26 weeks accordingtoText Table 1.
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Text Table 1.Group Designationsand Dosage Levels

Dosage Dose Level TotalMaterialDose
Group (mg/k2/day)' Level(mg/kg/day)b Number ofMales Number ofFemales

oa 302 6d 60

0.03
i5b 4 4

m 0.15 6c 6d 6d

IV 0.75 30c 6d 6d
Dose levelswere provided.The controlgroup(Group 1)receivedan equivalentamount oflactosein
gelatincapsulesas thetotalmaterialadministeredtoGroup 4.

b The low-dosegroup(Group 2)receivedthetestmaterialdilutedwithlactose(1:499,w:w).
The mid-dose(Group 3)and high-dose(Group4)groupsreceivedthetestmaterialdilutedwith lactose
(1:39,w:w).

dTwo animalsinGroups 1,3,and 4.designatedas recoveryanimals,were treatedforatleast26 weeks,
thenmtinent was discontinuedandtheanimalswere observedforreversibifity,persistence,or delayed
occurrenceoftoxiceffectsforatleast13weeks posttreatment.

Animals tobe sacrificedatscheduled terminaland recoverysacrificetimes were

anesthetizedwith ketamine and xylazine,weighed, exsanguinated,and necropsied.

Multiple tissueswere collectedand preservedin 10% neutral-bufferedformalinaccording
totheprotocol.Additionally,piecesofliverfrom each animalwere thin-slicedand

placed in@6strengthKamovsky's fixative(2.0% parafonnaldehyde/2.5% glutaraldehyde

in 0.IM phosphate buffer)forsubsequentultrastructuralexamination. These liverswere

processed intoEpon blocks and submittedtothislaboratoryforsubsequent electron

microscopy processingand evaluation.Hematoxylin and eosin(H&E)-stained slide

sectionsof formalin-fixed,paraffin-embeddedliverswere submittedforlightmicroscopic

examination.

Per sponsor request,tissuesamples from terminalsacrificecontroland high-dose males

and females were initiallyprocessedand evaluatedultrastructurally(TextTable 2). Two
high-dose males, Animals Nos. 105506 and 105509,died or were sacrificedin a moribund

conditionpriortoscheduled terminalsacrifice.Ultrastructuralexamination of liversfrom

thesetwo unscheduled deathanimals was not performed. Following evaluationof the

electronmicrographs from thecontroland high-doselivers,the sponsor requested that

electronmicroscopy be performed on thelow- and mid-dose liverstoevaluatewhether

increasedlipiddropletaccumulation was evidentinthesedose groups.

Text Table 2. Animals SelectedforElectronMicroscopy

0 mg/kg/dayPFOS 0.03mgtkg/dayPFOS 0.15 mgtkgfdayPFOS 0.75 mglkg/day PFOS

(Group IControl) (Group2 low-dose) (Group3 mid-dose) (Group4 High-Dose)

Males Females Males Females Males Females Males Females

105508 105530 105514 105537 105510 105532 105507 105534

105517 105531 105515 105541 105518 105538 105512 105536

105519 105535 105516 105547 105524 105545 105540

105527 105544 , 105521 105550 . 105528 105548 105551

Thin sections(approximately90 nm) from theEpon-embedded liverswere cut,mounted

on 200-mesh copper grids,stainedwith 5% methanolicuranylacetateand Reynold's lead
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citrate,and examined on a ZeissEMLOCICR, a ZeissEMIO, ora JEOL IOOS

transmissionelectronmicroscope. 'Centrilobularhepatocytes,where clearlyidentifiable

inliversections,were preferentiallyexamined. Representativeelectron

photomicrographs of liverwere takenand significantultmstructuralfeatureswere

summarized foreach photograph and animal on a designated=mmission electron

micrograph interpretationform. The number of peroxisomes inhepatocyteswas

manually counted foreach centerphotographed bepatocyteand recorded. For light

microscopy, theH&E slidesfrom thesame animals selectedforelectronmicroscopy were
evaluated and significantfeatureswere summarized on a lightmicroscopic evaluation
form.

RESULTS AND DLSCUSSION

Individualinterpretationsoflightmicroscopy slidesand electronmicrographs foreach

alareshown inSection M Representativeelectronphotomicrographs were selected

as reportfigures,labeled,and are shown in SectionIEL AR re ng electron

micrographs aremaintained in thearchivedstudyfile.

Li2ht Microscopy

A summary ofthe incidenceand severityoflightmicroscopicfindingsinthecontroland

high-dose liversisshown inText Table 3. There was an increasedincidenceof -

vacuolationof the cytoplasm of hepatocytesin'high-dosetreatedanimals compared with

controlanimals. The distributionof thisvacuolationwas predominantlycentrilobular,

but forone high-dose female,Animal No. 105534, therewas diffuseslighthepatocellular

vacuolation.Affectedanimals generallyalsohad enlargement(hypertrophy)of

centrilobularhepatocytes.This enlargement appeared tobe relatedtothe presence of the
small to largevacuoles with thecytoplasm. Some sporadicvacuolationnoted in low- and

mid-dose animals did not appear tobe treatment-relatedand was not clearlyassociated

with hepatocellularhypertrophy.

Text Table 3. Incidenceand SeverityofLightMicroscopicLiverFindings

MicroscopicFinding 0 mglkgtday 0.03mglkg 0.ISmg/kg 0.75mg(kgtdayI
(Contmi) (L4Dw-Dose) (Mid-Dose) (High-Dose)

Males Females Males Females Males Females Males Female
s

(numberexamined) (4) (4) (4) (4) (4) (4) (2) (4)
Vacuolation.hepatocallular,
centrilobular

minimal 2
slight

moderately-severe I
Vacuolation,hepatocellular,
diffuse

slight
Vacuolation.hepatocellular,
multifocal

minimalI I I
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TextTable 3 Continued. Incidenceand SeverityofLightMicroscopicLiverFindings

tviieroscopicFinding 0 mg/kg/day 0.03mglkg 0.15mg&g 0.75mg(kg/d2y
(Control) (Low-Dose) (Mid-Dose) (High-Dose)

Males Females Males Females Males Females Males Feniale
s

(numberexamined) (4) (4) (4) (4) (4) (4) -(2) (4)
Hypertrophy,hepatocellular,
centrilobular

minimal 1 2
slight - -

moderate - -
Clearing,cytoplasmic.
centrflobular

ff@ninw 1 2 2 1
slistht 3 1 1 2 1 2

Clearing,cytoplasuu'c.
diffuse

rfdrdnud - I
slijzht I

Infiltrate,lymphohistiocytic
fftininua 4 4 4 4 3 3 1 3

slight I -
Inflammation,eosinophific-
gmnulonmtous

minimal
slijtht

Pigment,hepatocellular,
centrilobular

slight
Ectasia.biliary

minimal I
Angiectasis

nliwmal I

Electron Microscopy

Control (0 mg/kg(day). Ultrastructumlfeaturesof controlhepatocytesaredemonstrated

inFigures 1-- 3. Hepatocytes characteristicallycontainnumerous n-@tochondriaand

abundant endoplasrnicreticulum.Peroxisomes arecommon organellescomposed of a

finegranularmatrix surrounded by a membrane and normally vary insizefrom 0.1 - 1.5

microns in diameter.Hepatocytes exhibita microvillousborder which protrudesintothe

perisinusoidalspace. Tightjunctionsborderbilecanaliculibetween hepatocytes.

Glycogen iscommon inthe cytoplasm and may be intheform of small granulesor

slightlylargerrosettes.Residualbodies aresecondary lysosomes (phagolysosomes)

containingelectrondense degenerativecytoplasmicmaterial.Lipidmetabolism isa

normal liverfunction,and it'snormal tosee random lipiddropletswithinhepatocytes.

There were no discernibledifferencesbetween controlmales and females inthisstudy,

and allwere considered normal. A summary of ultrastructuralfindingsisshown inText

Table 4. One male, Animal No. 105527, appeared tohave increasednumbers of

peroxisomes compared with theothercontrolanimals. However, because so few animals

and individualhepatocytes were examined, thisvaluemay not be significantlyincreased.
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TextTable4. Summary ofUltrastructumlFindings

Treatment Group
(mgtkgtday)/Sex Animal No. Comments

(0)Male 105508 Normal

(0)Male 105517 Normal

(0)Male 105519 Normal

(0)Male_ 105527 Normal. Increasedperoxisomes

(0.03)Male 105514 Mid increaseinlipiddroplets

(0.03)Male 105515 Slightincreaseinlipiddroplets

(0.03)Male 105516 Normal

(0.03)Male 105521 Normal

(0.15)Male 105510 Normal

(0.15)Male 105518 Normal

(0.15)Male 105524- Nomud, slightincreaseinperoxisomes

(0.15)Male 105528 Normal

(0.75)Male 105507 Lipiddropletaccumulation,hepatocellulu,moderatelysevere.
Increasedglycogen

(0.75)Male 105512 Lipiddropletaccumulation,moderate,hepatocellular.Increased

peroxisomes

(0)Female 105530 Normal

(0)Female 105531 Normal

(0)Female 105535 Normal

(0)Female 105544 Normal

(0.03)FenWe 105537 Normal

(0.03)Female 105541 Normal

(0.03)Female 105547 Normal

(0.03)Female 105550 Normal

(0.15)Female 105532 Normal

(0.15)FenWe 105538 Increasedglycogen

(D.15)Female 105545 Normal

(0.15)Female 105548 Normal

(0.75)Female 105534 Increasedglycogen

(0.75)Female 105536 Lipiddropletaccumulation,moderatelysevere

(0.75)Female 105540 Lipiddropletaccumulation,nildtomoderate

(0.75)Female 105551 Increasedglycogen

Peroxisomes were identifiedandquantitatedinrepresentativehepatocytes.Forthe
controllivers,theaveragenumber ofperoxisomescountedperhepatocytephotographed
was 11.50forcontrolmales and 10.94pemxisomes percellforcontrolfemales.(Text
Table5).Depending upon fixationandstaining,peroxisomesmay be difficultto
differentiateinroutineelectronphotorrlicrographsfrom primarylysosomesormarginal
cutsthroughtheends ofmitochondria.Cytochemicaland immunocytochemical methods
areavailableforspecificallyidentifyingperoxisomesby lightand electronmicroscopy,
and utilizationofthesemethods would providea more specificand accuratemethod of
peroxisomequantitation(BeierK. 1992;Reddy UN, 1988).

T-.5
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Text Table 5. Quantitationof HepatocellularPeroxisomes

0 mg PFOS/kglday(Control) 0.03mg PFOS/kgtday(Low-Dose)
Male Female Male Female

Animal Number' of Animal Number of Animal Number of Animal Number of
Number Peroxisomes Number Peroxisomes Number Peroxisomes Number Peroxisomes
105508 7.50 105530 12.75 105514 6.00 105537 8.80
105517 12.25 105531 13.75 105515 15.00 105541 12.00
105519 3.50 105535 7.00 105516 7.20 105547 10.00
105527 22.75 105544 10.25 105521 10.80 105550 17.60
Mean 11.50 Mean 10.94 Mean 9.75 Mean 12.10

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

Animal Number' of Animal Number of Animal Number of Animal Number of
Number Peroxisomes Number Peroxisomes Number Peroxisomes Number Peroxisomes
105510 10.60 105532 4.20 105507 11.0 105534 5.50
105518 18AO 105538 7.20 105512 23.25 105536 3.75
105524 23.20 105545 9.00 105540 12.50
105528 14.60 105548 17.00 105551 9.50
Mean = 16.70 Mean = 9.35 Mean 17.12 Mean = 7.81
Average number ofperoxisomesperhepatocyteforfourhepatocytescountedperanimalforcontroland
high-dosegroupsand fivebepatocytescountedper animalforlow-and Mid-dosegroups.

lUgh-Dose (0.75 mgtkgtday). Lipid droplets were increased in animals given 0.75 mg

PFOS/kg/day (Text Table 4). This increasewas presentinboth high-dosemales

examined (Animal Nos. 105507 and 105512) and intwo high-dosefemales (Animal Nos.
105536 and 105540). These are illustratedin Figures4 -7. Lipiddropletswere randomly

distributedin thecytosoland variedinsizefrom lessthan .I rnicrontogreaterthan

severalmicron'sindiameter. They generallywere clear,but occasionallycontained wispy

lamellarmaterialor faintsmooth electrondensity.They were not membrane-bound, but

appeared toform a definedmargin withsurroundingcytoplasm. These lipiddroplets

correlatewith hepatocellularvacuolationdescribedin theseanimals by lightmicroscopy.

Increasedcytoplasmicglycogen was evidentintwo high-dosefemales(Animal Nos.

105534 and 10555 1),and oftenformed distinct"pockets"of glycogen,resembling
vacuoles or cleardroplets,but containingglycogen particles(Figure8). The
accumulation of glycogen apparentlycorrelateswith thehepatocellularvacuolation

describedby lightmicroscopy inthesetwo animals. Lipiddropletsdid not appear

increasedin thesetwo animals.

For high-dose animals,the average number of peroxisomes per hepatocytewas 17.12 for
males and 7.81 forfemales (Text Table 5). One male (Animal No. 105512) averaged

23-25 peroxisomes per hepatocyte,however, thisisnot remarkably higherthan thatfound

inthe controlmale Animal No. 105527. Animal No. 105507 averaged 11.0 peroxisomes

per hepatocyte,similartothe averagecontrolvalue formales. Thus, administrationof

0.75 mg/kg/day of PFOS tomonkeys for26 weeks didnot appear toinduce peroxisome

prolifirationintheliver.
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Differencesinmitochondria and cellularmembranes were not discerniblebetween high-

dose and controllivers.NUtochondria from controland high-doseliversdid not exhibit

remarkable differencesultrastructurally(Figures3,9, 10).

Low-Dose (0.03mglkglday). Electronmicroscopicexaminationof theliversfrom

monkeys given 0.03 mg/kg/day of PFOS didnot identifyany atypicalul=tructural

featurescompared with controlsample. Lipid dropletswere identifiedinsome

hepatocytes,and two low-dose males appeared tohave slightlyincreasedlipiddroplet
accumulation (Animal Nos. 105514 and 105515). However, increasedlipiddroplet

accumulation was not seen inthe low-dose females orinthe inid-dosemales and females,

and thisobservationin the two low-dose males was believedtorepresentnormal

biologicalvarianceand sampling. As noted earlier,lipidmetabolism isa normal liver

function,and it'snormal tosee random lipiddropletswithinhepatocytes.Figure II
illustratesa hepatocytefrom thelow-dose group.

For-low-dose animals,the average number of peroxisomes per hepatocytewas 9.75 for
males and 12.10 forfemales (Text Table 5).

NEd-Dose (0.15mgtkgtday). There was no consistentultrastructuralevidence of

increasedlipiddropletaccumulationintheliversof themid-dose monkeys. given 0.15

mg/kg/day ofPFOS. This mid-dose level,0.15 mg/kgtday,istheno-effectlevelforthe

PFOS-related effectof increasedhepatocellularlipidaccumulation(vacuolation)in

monkeys given PFOS. One female,Animal No. 105538, had increasedglycogen, but a
marked increaseinglycogen was not seen in any othermid-dose liversexamined.

For niid-doseanimals,the average number of peroxisomes per hepatocytewas 16.70 for

males and 9.35 forfemales (Text Table 5). Figure 12 illustratesa hepatocytefrom the
mid-dose group.

CONCLUSION

Ultrastructuralevaluationof liversfrom cynomolgus monkeys treatedwith 0.75 mg
PFOS /kg/dayfor26 weeks identifiedincreasedlipiddropletswithinhepatocytes.
Increasedlipiddropletswere presentinboth treatedmales exarru*nedand intwo of four
treatedfemales examined. Increasedhepatocellularglycogen was presentin the

remainingtwohigh-dosefemales.Theseultrastructuralchangescorrelatedwith
hepatocellularhypertrophy and vacuolationnoted by lightmicroscopy and with increased

liverweight parameters inthehigh-doseanimals. The no-effectlevelforhepatocellular

vacuolation(lipiddropletaccumulation)was 0.15 mg/kgtday of PFOS (rnid-dosegroup).

Quantitationof peroxisomes withinhepatocytesby electronmicroscopy indicatedno.
remarkable differencesbetween controlliversand liverstreatedwith 0.03,0.15 or 0.75

mg/kg/day. Ultmstructuraldifferencesincellularmembranes ormitochondria were not
discerniblebetween controland treatedanimals inthesamples examined.
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LIGHT NUCROSC'OPIC EVALUATION'

Stud@ No.: 6329-223 (EM 99.76) Species/Strain,Cvr@c)moiLus-Mc)rik'@.v.@

Animal No: see below Tissue: @@-ivei-

Sex: seebelow

InterpretingPathologist(signatureand date):

Animal
Dose/Group Number MicroscopicFindingsand Comments

0 mg/kg 105508 1, Infiltrate,I m ohistiocytic,multifocal,minimal
(Control) 105517 I. Infiltrate,lyln c,multifocal,minimalp--- ------------------ @ohistioc
Males 105519 1. Infiltrate,lymphohistiocytic,multifocal,minimal

2, Clearing,cytoplasmic,centrilobular,minimal
105527 1 , Infiltrate,lymphohistiocytic,multifocalminimal

2. Angiectasis,focal.minimal

.....105530 1. Infiltrate,lyplpaqh0 mg/kg _i!Lt@2Sytic,multifocal,@@nimaf
(Control) 105531 1. Infiltrate,lymphohisfiocytic,multifocal,minimal

2. Clearing,cytoplasmic,centrilobular,minimal
Females 105535 1- Infiltrate,lymphohistic>cytic,multifocal,minimal

2. Clearing,cytoplasmic,centrilobular,minimal............. ...........
105544 1. Infiltrate,lymphohistiocytic,multifocal,minimal

2. Inflammation,eosinophilic-granulomatous,
0.75mgfkg 105507 1. Infiltrate.lymphohistiocytic,focal,minimal
(High-dose) 2, Vacuolation,hepatocellular,cenl-ilobular,

3Males S!!ular,centrilobular,moderate................................... ........
105512 1. Clearing,cytoplasmic,centrilobular,slight

2. Hypertrophy,hepatocellular,centrilobular,minimal ......
0.75mg/kg 105534 1. Infiltrate,lymphohistiocytic,focal,minirrial
(High-dose) 2. Vacuolation,hepatoccllulzlr,diffuse,SlighE
Females ular,centrilobular,minimal........... .............. .....................

105536 1. Vacuolation,hepatocellular,ccntrilobulaf,moderately-severr@,
.,@@p@tocellular,cenlrilobular,moderate.... ......................................................

105540 1 Infiltrate,)ymphohistiocytic,multifocal,,minimal
Vacuolation,hepatocellular,centrilobularminiTT@al

ilobular,slight'3@ Clearing,cytopwmic,centr
centrilobular-,minin,@al

---------------- ..................... ..........
105551 1. Infiltrate,lymphohistiocytic,multifocal,tninimal

2. Vacuolation,hepatocellular,centrilobulzlr,minimal
3. Clearin_g,cytoplasmic,centrilobular,



Animal
Dose/Group Number MicroscopicFindingsand Comments
0.03mg/kg 105514 1. Infiltrate,lymphohistiocytic,multifocal,minimal

2. Inflammation,cosinophilic-granulomatous,focal,minimal
3. Pigment,hepatocellular.multifocal,centrflobular.minimal

lihc to lasmic,centiilobular.s t
(Low-dose) 105515 1. Infiltrate,lymphohistiocytic,multifocal,minimal

2. Vacuolation,hep!!Lcellular,centrilobular,minimal
Males 105516 1 1. Infiltrate,lymphohistiocytic,multifocal,minimal

2. Clearing,cytoplasmic,centrilobular,slight.. .......................
105521 1. Infiltrate,lymphohistiocytic,multifbcalminimal

2. Pigment,hepatocelfular,multifocal,centrilobular,slight
3. Vacuolation,hepatocellular,multifocal,minimal
4. Clearing,cytoplasmic,centdiobular,slight

0.03mg&g 105537 i 1. Infiltrate,lymphohistiocytic,multifww,minimal
2. Cleatin&,Moplasinic,centfflobular,slight

(Low-dose) 105541 1. Infiltrate,lymphohistiocytic,multifocaL4minimal
2. Cl in ,cytoplasmic,ccntdlobular,minimal

Females 105547 1. Infiltrate,lymphohistiocytic,multifocal,minimal
2. Ectasia,bili focal,minimal

b

105550 1. Infiltrate,lymphohistiocytic,multifocal,minimal
2. Clearing,cytoplasmic,centfflobular,minimal
3. Vacuolation.hepatocallular,multifocal,minimal

0.15 mg/kg 105510 1. Infiltrate,lymphohistiocytic,multifocal,mininud
2. Clearing,cytoplasmic,diffime.minimal

(Mid-dose) 105518 1 . Infiltrate,lymphohistiocytic,multifocal.minimal
2. Clearing,Eyto lasniic,centrilobular,minimal

Males 105524 1 Cl raic,centdiobular,slilhtcan .1,cytopl
105528 1 Infiltrate,lymphohisdocytic,multifocal,minimal

2. Clearing,cytoplasmic.diffuse,slight
0.15m gfkg ....1-055-32------ 1. Infiltrate,I mphohistioctic,multifocal,minimal
(Mid-dose) 105538 1. Infiltrate,lymphohistiocytic,multifocal,minimal

2. Clearin,c to lasmic,centrilobul ht
Females 105545 1. Infiltrate,I m ohisti -tic,multifocal,minimal

105548 1. Infiltrate,lymphohistiocytic,multifocal,slight
2. Clearing,cytoplasmic.centrilobular,slight

InterpretingPathologist(signatureand date):



TRANSNIISSION ELECTRON 1%,IICROGRAPHINTERPRETATION

StudyNo.:6329-223-(EM 9976) Species/Strain:Cynomolgus Monkey

Animal No.: 105508 Tissue: Liver

TreatmentGroup: 0 mL,/kg(Control) BlockNo(s).: 99-76-1
43401-

Sex: Male Photo/NegativeNo(s).:43405

SignificantLesions(checkone):- Yes x No

InterpretingPathologist(signatureand date):

Features: 4340 1: Liver.Hepatocyteexhibitinglargecentralnucleus.The cytoplasm
containsmany initochondriaandabundantendoplasmicreticulum.Bilecanaliculiare
evidentatthelowerrightandleftmarginsofthishepatocyte.A number (approximately
20-25)ofsmalltomedium-sizeclearlipiddropletsarepresent,principallyintheupper
portionoftheceR. Mtochondria appearnormal;normal matrixgranulesareevidentin
most. Severallysosomesand peroxisomesarepresent.Five(5)peroxisomescounted.
43402: Liver.Hepatocyteispossiblybi-nucleate,butthismay be functionof cutthrough
thenucleus.Some smalltomedium-sizedclearlipiddropletspresent,similarto43401.
MicrovillousborderinspaceofDisseevidentattopmarginofcell.Severallamellar
myelin-likebodiespresentwithinlysosomes.Five(5)peroxisomescounted

*43403. Liver.Hepatocytewithbilecanaliculusatlowerright.Only a few smallto
medium-sizeclearlipiddropletsareevident.Numerous mitochondriaand abundant
endoplasmicreticulumareevident.Clearstructureatthebottommay be dilatedGolgi,
reticulumorartifact.Nine (9)peroxisomescounted.
43404: Liver.Hepatocytewithadjacentendothelialcellandsinusoidatthebottom ofthe
photograph. Hepatocytecontainsseveralsmalltomedium-sizedclearlipiddroplet

.
s.

One droplet contains some lamellar material. Eleven (11) peroxisomes counted.
43405: Liver.Hepatocytewithhighermagnificationofmitochondria.Seven
riiitochondriapresentwithinterveningrough endoplasniicreticulumand cytosol.Outer

membrane, cristae,matrixand granulesappearnormal.

Conclusions: Normal hepatocyte.Average7.5peroxisomescountedperhepatocyte.



TRANSNIISSIONELECTRON NUCROGRAPH PMRPRETATION

StudyNo.:-6329-223(EM 99-76) Species/Strain:Qnomolgus Monka

Animal No.: 105517 Tissue: Liver-

TreatmentGroup: 0 mg&g (control) BlockNo(s).: 99.76-2
43406-

Sex: Male Photo/NegativeNo(s).: 43410

SignificantLesions(checkone):- Yes X-- No

InterpretingPathologist(signamm and date):

Features:43406: Liver.Hepatocytesurroundedby otherhepatocyteswithb.Ue
canaliculiinthelower rightandupperleftmarginsoftheceR.There arenumerous
mitochondriaand abundantendoplasmicreticulum.The ER and nuclearenvelope appear'
slightlydilated.Only a couplesmallclearlipiddropletsevident.Severalsmau
lysosomesorvacuoleswithmicrovesiclesinthem arepreSenLFive(5)peroxisomes
counted.
43407: Liver.Hepatocytewithperisinusoidalrrdcrovillousborderevidentinlowerright
and upperleftofphotograph.A bilecanaliculusispresenton therightmiddlemargin of
thecell.Severalsmalltomedium-sizedclearlipiddropletsareevident.One largerone
containssome lainellarprofiles.Four(4)peroxisomescounted.
43408: Liver.Hepatocytewith sinusoidcontainingerythrocytesatthetop.A lipid-
containingperisinasoidalcell(Itocell)ispresentatthetopleftanda bilecanaliculusis
presentatthebottom. Random smallclearlipiddropletsarepresentinthehepatoceuular
cytoplasmand some oftheER appearsmildlydilated.Eleven(11)peroxisomescounted.
43409: Liver.Hepatocytecontainsnumerous denselysosomesand/orperoxisomes
intermixedwithmitochondriaand abundantER. Severalsmallclearlipiddropletsare
evident.Twenty-nine(29)peroxisomescounted.
43410: Liver.Enlargedphotographofmitochondria.Ten mitochondriaareclustered
togetherinthisphotograph.Althoughtheimage isa littleoutoffocus,theseorganeues
appearessendallynorrnal.Theremay bemUd dilatationoftheER inthecytoplasnl

Conclusions: Normal hepatocyte.Average 12.25peroxisomesperhepatc)ryte.



TRANSIVHSSIONELECTRON NUCROGRAPH UCMRPRETATION

StudyNo.:-6329-223(EM 99.76) Species/Strain:gmomolgus Monkey

AnimalNo.:- 105519 Tissue: Liver

TreatmentGroup:--0m /"k (control) BlockNo(s).:-99.76-3
43421 -43425,

Sex: Male Photo/NegativeNo(s).: 43431 - -

SignificantLesions(checkone):_ Yes X No

InterpretingPathologist(signatureand date):

Features:43421: Liver.Hepatocyte.At lowerleftisaprominentperisinusoidalfat-
storingceH (Itocell)containingnumerous largeclearlipiddroplets.The centered
bepatocytecontainsone largeclearlipiddropletand severalsmallerones.The nuclear
envelopeand ER ismildlydilated.Moderate numbers ofglycogengranulespresent.
Scatteredresidualbodiesnoted.Four(4)peroxisomescounted.
43422: Liver.@Etochondriaand surroundingcytosolandER. Membranes ofER arenot
verydistinct.Glycogen incytosol.Mtochondria appearessentiallynormal.Larriinaof
membranes and cristaeappearparallel.Severalnormal granulesinthematrixofthe
rriitochondria.
43423: Liver.Nfitochondria.Same viewas43422 butslightlylessmagnification.Some
dilatationofER. l@Utochondriaappearnormal.A peroxisomeispresentinthelower left
ofthephotograph.
43224: Liver.Hepatocytewithseveralmedium-sizedand one largeclea'r lipiddroplets.
Small granuleswithincytosoland aroundER appeartobe glycogenparticlesor
ribosomesandpolydbosomes. Four (4)peroxisomescounted.Slightlyoutof focus.
43425: Liver.Hepatocytesurroundedby otherbepatocytesand a sinusoidatlower right.
Severalbilecanaliculievidentbetweenhepatocytes.A singlemedium-sizedclearlipid
dropletispresentinthehepatocyte.Four (4)peroxisomescounted.A coupleoflarger
dense lysosomes also identified.
43431:*Liver.The centeredhepatocyteisoblongdiagonallyinthe photograph, and

doesn'tcontainany distinctUpiddroplets.A few bpiddropletsarepresentinadjacent
hepatocytes.There ismilddilationoftheER andnuclearenvelope.Only a few

Ilysosomalstructuresnoted.Two (2)peroxisomescounted.

Conclusions: Normal hepatocyte.Average 3.5peroxisomesperhepatocyte.



TR,KNSNIISSIONELECTRON NUCROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cynomolzus Monkey

Animal No.: 105527 Tissue: Liver

TreatmentGroup: -0 mg/kiz(control) BlockNo(s).: 99.76-4
43426-

Sex: Male Photo/NegativeNo(s).:43420

SignificantLesions(checkone): X ---Yes No

InterpretingPathologist(signatureanddate):

Features:43426: Liver.Hepatocytewithseveralsmalltomedium-sizedlipiddroplets
(approximately20).The adjacentlowerlefthepatocyteshows significantdilatationofits
ER. At topleftand rightmargin,theextracellularinterstitiumhassome collagenfibers.
Some residualbodiesnoted.Twenty-one (21)peroxisomescounted.
43427: Liver.NUtochondria.Membrane, cristaeand matrixappearnormal. Several
normal granulespresentmatrix.Some rough ER presentadjacenttomitochondria.
Lysosome presentatleftofcentermitochondrion.
43428: Liver.Hepatocyte.ThereismilddilationoftheER and nuclearenvelope.
Scatteredsmalltomedium-sizeclearlipiddroplets(approximately18).Scattered
residualbodiesnoted.Twenty-five(25)peroxisomescounted.
43429: Liver.Hepatocyte.Bilecanaliculiareevidentatthelowerrightand topofthe
cell.The ER ismildlydilated.Scatteredclearlipiddropletsareevident.Abundant
numbers ofdensebodies(peroxisomes)/Iysosomesandresidualbodiesarepresent.
Thirty(30)peroxisomescounted.
43430: Liver.Hepatocyteappearssimilartoabove describedcells.There aresome
scatteredsmalltomedium-sizeclearhpid droplets.Some residualbodiesarepresent.
Fifteen(15)peroxisomescounted.

C nclusions:Normal hepatocyte.Appeartobe increasednumbersofperoxisomes
compared with othercontrolsamples.Average 22.75peroxisomesperhepatocyte.



TRANSNEISSIONELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223-(EM!9.76@- Species/Strain:Cynomolgus Monkey

Animal No.:, ID5530 Tissue: Liver

TreatmentGroup: 0 mz/kg (control) BlockNo(s).: 99-76-5
L4756 -

Sex, Female Photo/NegativeNo(s).: L4 760

SignificantLesions(checkone):_ Yes X- No

InterpretingPathologist(signatureanddate):

Features:L4756: Liver.Hepatocytecontainsthreesmalllipiddroplets.There arebile
canaliculiatthetoprightattopleft,and a perisinusoidaln-iicrovwousborderatthe
bottom.The nuclearenvelopeandER shows some rnildartifactual(fixation)dilation.
Numerous mitochandriaarepresent.Five(5)peroxisomescounted.
L4757: Liver.Nfitochondria.leghermagnificationoffivemitochondria.Matrixand
dense granulesappearnormal. ER betweenmitochondriaisslightlydilated.
LA758: Liver.Hepatocyte.A sinusoidispresentatthetopofthephotograph,linedby
an endothelialcell.Four (4)medium-sizedlipiddropletsarepresentinthiscell.The
nuclearenvelopeand ER shows some n-dldartifactual(fixation)dilation.Numerous
riutochondriaarepresent.Four(4)peroxisomescounted.
L4759: Liver:Hepatocytecontainingscatteredsmalltomedium-sizedlipiddroplets
(approximately14). Scatteredprimarylysosomesand/orperoxisomespresent.Thereis
a perisinusoidalmicrovillousborderatthetopbeneathan endothelialcelland sinusoid.
Twenty-five(25)peroxisomescounted.
L4760: Liver.Hepatocytecontainingapproximatelynine(9)smalltomedium-sized
lipiddroplets.Seventeen(17)peroxisomescounted.

Conclusions: Normal hepatocyte,Average 12.75peroxisomesperhepatocyte.



TRANSIVUSSION ELECTRON NUCROGRAPH UIITRPRETATION

StudyNo.:6329-223(EM 99.76) Species/-Strain:Cynomolgus -Monkey

Animal No.: -- 105531 Tissue: Liver

TreatmentGroup:--0mg/kg (control) BlockNo(s).: 99.76-6
LA761 -

Sex: Female Photo/NegativeNo(s).: LA765

SignificantLesions(checkone): Yes X No

InterpretingPathologist(signatureanddate):

Features:L4761: Liver.Hepatocytewithlargecentralnucleus.Two margins are
straight-edgedby thegridbar.A few smalltomedium-sizedcleartoslightlyshaded lipid
dropletsarepresent(approximately32).ER profilesandglycogengmules arescattered
throughoutthecytosol.A moderatenumber ofprimarylysosomesand/orperoxisomes
noted.Nine (9)peroxisomescounted.
L4762: Liver.l@Ctochondria.One ovaland one club-shapedmitochondriapresent.Both
appearnormal with cristae,membranes,and matrix.The club-shapedone contains
severalnormal densegranulesand some slightlydilatedcristae,probablyfixationartifacl
Some RER and smooth ER (SER) areevidentinthecytosol.
LA763: Liver.Hepatocytesurroundedby 'Mterstitiumcontainingsome couagen fibers.
CellshasslightlydilatedER and nuclearenvelope.A singlesmalllipiddropletispresent
inthiscell.Four (4)peroxisomescounted.
LA764: Liver.Thisbepatocyteshows some dilationofER andseverallamellarresidual
bodiesinthecytoplasm.Four(4)smalllipiddropletsareevident.Numerous scattered
glycogengranulesarepresent.Eight(8)peroxisomescounted.
L4765: Liver.Hepatocytecontaining5 smalltomedium-sizedclearhpiddroplets.Bile
canaliculiareevidentatthelowerleftand toprightofthecellmargins. A clusterof
RER ispresentinthelowerleftsideofthenucleus.Some largerdark
lysosomes/peroxisomesarepresentamong some oftheniitochondria.Thirty-four(34)
peroxisomescounted.

Conclusions: Normal hepatocyte.Average 13.75peroxisomesperbepatocyte.



TRA,NSINUSSIONELECTRON ABCROGRAPH E@IMRPRETATION

StudyNo.:6329-223(EM 99.76)- Species/Strain:Cynomol-eusMonkey

Animal No.: 105535 Tissue: Liver

TreatmentGroup: 0 mg&iz (control) BlockNo(s).: 99.76-7
14766-

Sex: Female Photo/NegativeNo(s).:L4770

SignificantLesions(checkone):- Yes X No

InterpretingPathologist(signatureand date):

Features: LA766: Liver.Hepatocytecontainssome mUd dilatationofthenuclear
envelopeandER (fixationartifact).On theleftandrightsidesarebilecanaliculi,and
ventrallyisthesinusoidalmargin showingtheperisinusoidalniicrovmousborder.Several
dense residualbodiesarepresentinthecytoplasm.Three smalllipiddroplets,one
containinga lamerarbody, areevident.One (1)peroxisomecounted.
L4767: -Liver.Nfitochondria.Highermagnificationoffourmitochondriashow normal
morphology. Membranes, cristaeand matrixappearnormal.Scattereddense granules

arepresent.The ER inthecytosolismildlydilated.
L4768: Liver.Hepatocyte.ThereismoderatedilatationoftheER andnuclearenvelope.
Severalscatteredsmalltomedium-sized clearlipiddropletsareevident,asaresome
scatteredresidualbodies.Sinusoidsarepresentatthebottomrightand upper leftofthe
photograph,and a bilecanaliculusispresenton therightmarginofthiscentered
hepatocytewithitsneighborbepatocyte.Two (2)peroxisomescounted.
LA769: Liver.Hepatocytewithsinusoidinupperrightcomer and canaliculiprominent
alongthebottom border.The cejlexhibitsdilatedER andnuclearenvelopelikethe
previouslydescribedcellsforthisanimal- indicatingsuboptimalfixation..Multiple
residualbodiesarepresent.Nineteen(19)peroxisomescounted.
LA770: Liver.HepatocytewithsimilaroverallmorphologyasL4769. Six(6)
peroxisomescounted.

Conclusions: Normal hepatocyte.Suboptimalfixation.Average 7.0peroxisomesper

hepatocyte.



TRANSrvHSSION ELECTRON ry]aCROGRAPH RMRPRETATION

StudyNo.: 6329-223 (EM 99-76)- Species/Strain:CynoinolgHsMonkey

Animal No.: 105544 Tissue: Liver

TreatmentGroup: 0 Ln ontrol) BlockNo(s).: 99.76-8
L4771 -

Sex: Female Photo/NegativeNo(s).:-IA775-

SignificantLesions(checkone)-. Yes X No

InterpretingPathologist(signatureand date):

Featares:L477 1:Liver.Along leftmarginofhepatocytearesome interstitiumand
collagenfibers.Hepatocytecontainsapproximately17smalltomedium-sizedclearlipid
droplets.A few residualbodiesareevident.Thereissome minimaltomild dilatationof
ER. Eight(8)peroxisomescounted.
L4772: Liver.Enlargedphotographofthreemitochondria.No abnormalitiesnotecl
L4773: Liver.Hepatocytewithone largeand severalsmalltomedium-sizedlipid
dropletsinthecytoplasm.Eight(8)peroxisomescounted.
IA774: Liver.Hepatocytewithprominentmicrovwous

'
borderalongbottom sinusoid.

An endothelialcellnucleusisevidentalongthisborder.Inthehepatocyteareseveral
medium-sizedclearlipiddroplets.The ER does show some mad dilatationand thereare
abundantglycogengranulesinthecytoplasm.Severaldarkresidualbodiesarcpresent.

Eight(8)peroxisomescounted.
LA775: Liver.Hepatocytewithsinusoidon therightand prominentcanaliculuson top
and leftmargins.No lipiddropletspresentincenteredhepatocyte,althoughone medium-
sizedlipiddropletispresentintopadjacenthepatocyte.Cytoplasm containssome RER
butnotmuch SER, possiblyaperiportalhopatocyte.Random peroxisomesand/or
primarylysosomesnoted.Seventeen(17)peroxisomescounted.

Conclusions:Normal hepatocyte.Average 10.25peroxisomesperhepatocyte.

-A



TP-A,NSNUSSIONELECTRON MICROGR APHINTERPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.: 105514 Tissue: Liver

TreatmentGroup: .03mg/.k-g(low-dos-el BlockNo(s).: 9-9.76-15
Z16232 -

Sex: Male Photo/NegativeNo(s).:Z16236

SignificantLesions(checkone): x Yes No

InterpretingPathologist(signatureand date):

Features:Z16232. Liver.Hepatocyte.Hepatocytecontainsmultiplesmalltomedium-
sizedlipiddropletsscatteredthroughoutitscytoplasm.At thetopmargin isa
microvillousborderand some collagenfibersinthespaceofDisse.Smooth endoplasmic
reticulum(SER) and roughendoplasmicreticulum(RER) arepresentthroughoutthe
cytoplasmwithmany mitochondriaalsothroughout.Ntochondria arewell-preserved
and cristae,granulesand matrixareclearlyevident.Severalirregulardarkstaining
residualbodiesarepresent.One (1)pemxisome counted.
ZI 6233. Liver.Hepatocyte.A moderatenumber ofsmalltomedium-sizedlipiddroplets
arepresentinthecytoplasm,aswellasseveralprominentresidualbodies.The upperleft
and lowerleftbordersshow microvilliandcollagenfibersadjacenttoasinusoidor
centralvein.The RER formsa distinctpalisadea thebottomofthecell.Nine (9)

peroxisomescounted.
Z16234. Liver.Hepatocyte.Centeredhepatocyteshows minimalfixationartifactwith
some slightdilatationofSER and thenuclearenvelope.There area few smallto
medium-sizedlipiddropletspresent.Four (4)peroxisomescounted.
Z16235. Liver.Hepatocyte. Cellappearssimilartothosedescribedabove. There are
random lipiddropletsand multipleresidualbodies.Five(5)peroxisomescounted.
Z16236. Liver.Hepatocyte.Multiplesmalltomedium-sizedlipiddropletspresentin

thecytoplasm.Only a smallnuclearprofileisevidentinthiscell.Eleven(11)probable
peroxisomescounted.

Conclusions: Tissueappearswell-fixedforultrastructuralexamination.There appears
tobe a mUd increaseinnumbers oflipiddroplets.Average 6.0peroxisomesper

hepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:-6329-223(EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.: 105515 Tissue: - -Liver

TreatmentGroup: .03mglkg (low-dose) BlockNo(s).: 99.76-16
Z16237 -

Sex: Male Photo/NegativeNo(s).:-Z16241-

SignificantLesions(checkone)- X Yes No

InterpretingPathologist(signatureanddate):

Features:Z 16237. Liver.Hepatocyte.A centralveinispresentatthetopmargin and
containsa large.amount ofcollagenextraceuularly.A bilecanaliculusispresenton the
leftbetween threehepatocytes.theendoplasinicreticulumandnuclearenvelopeare
slightlydilated- thisisa fixationartifaclSeverallipiddropletsarepresenlProminent
glycogengranulesarepresentthroughoutthecytoplasm.Twenty-two(22)peroxisomes.
Z16238. Liver.Hepatocyte.AbHe canaliculusispresentatthetopborderwithanother
hepatocyte.One largeand severalsmallerlipiddropletsarepresent.Nfitochondria
appearnormal andhave finecristae,matrix,and granules.Twenty-one(21)peroxisomes.
Z16239. Liver.Hepatocyte.Largecentralnucleusisadjacenttoa largelipiddroplet.A
few smallerlipiddropletsarepresent.There isartifactualdilatationoftheRER and the
nuclearenvelope.Severalresidualbodiesarepresent.Fourteen(14)peroxisomes
counted.
Z 16240. Liver.Hepatocyte.The centeredhepatocytecontainsseveralmedium-sized
lipiddroplets.There ismarked dilatationoftheRER andthenuclearenvelope.A bile
canaliculusispresenton theleftmarginofthiscellandextracellularcollagenisevident
intheupperright.Ten (10)peroxisomescounted.
Z 16241.Liver.Hepatocyte.Hepatocytecontainstwo largerlipiddropletsand several
smallerones. The RER and nuclearenvelopearedilated.The ventralmargin shows a
microvillousbordernexttoan endothelialcellatthebottom.A prominentbile
canaliculusispresenton theleft,surroundedby darkdesmosomes. Eight(s)
peroxisomescounted.

Conclusions: Slight(equivocal)increaseinlipiddroplets.Average 15.0peroxisomes

perhepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99-76) Species/Strain:Cynomoigus Monkey

Animal No.: 105516 Tissue: Liver

TreatmentGroup: .03mp-/kg(low-dose) BlockNo(s).: 97.76-17
Z16242 -

Sex: -Male Photo/NegativeNo(s).: Z16246

SignificantLesions(checkone):--,- Yes X No

InterpretingPathologist(signatureand date):

Features:Z16242. Liver.Hepatocyte. Hepatocyteisadjacenttoa cellcontaininga
largelipiddroplet,probablya perisinusoidalfat-storingcell(Itocell).The hepatocyte
containsnumerous nonnal-appearingmitochondriaandscattereddark irregularresidual
bodies.Smooth and RER am presentthroughoutthecytoplasm.One (1)probable

peroxisome counted.
Z16243. Liver.Hepatocyte.Hepatocytehasa bilecanaliculuspresentalongitsright
marginwith an adjacenthepatocyte.The cytosolcontainsabundantsmooth and RER and
numerous nlitochon&ia.A few residualbodiesam present.Two (2)peroxisomesseen.
Z 16244. Liver.Hepatocyte. Hepatocyteexhibitsveryslightdilatationofthe
endoplasn-dcreticulumand nuclearenvelope.Glycogen granulesarepresentthroughout
thecytoplasm,and scatteredresidualbodiesarepresent.Two (2)probableperoxisomes

identified.
Z 16245. Liver.Hepatocyte.A clearvacuolewitha centralrounddensityispresentto
theleftofthenucleusofthehepatocyte.Thisappearstobe acytoplasn-Licinvagination
from theplasma membrane. Normal-appearingmitochondriaarepresentthroughoutthe
cytoplasm.A few residualbodiesarepmsent. Fifteen(15)peroxisomescounted.
Z 16246. Liver.Hepatocyte.The centeredhepatocyteappearsessentiallysimilarto
above-describedcells.There areglycogengranulesthroughoutthecytoplasm.Sixteen

(16)peroxisomescounted.

Conclusions:Essenfiallynormalhepatocytes.Average7.2peroxisomesperhepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:-6329-223(EM 99.76) Species/Strain:Cynomolgus monkey

Animal No.: 105521 Tissue: . Liver

TreatmentGroup:-0.03mg&g (low-dose) BlockNo(s).: 99.76-18
Z16247 -

Sex: Male Photo/NegativeNo(s).: Z 16251

SignificantLesions(checkone):- Yes X No

InterpretingPathologist(signatureanddate):

Features:Z 16247. Liver.Hepatocyte.Severallargeirregularelectron-denseresidual
bodiesarepresentinthecenteredhepatocyteand thesubjacenthepatocyte.The SER and
nuclearenvelopeareslightlydilated.Also,themitochondriaappearsslightlyswollen,
althoughthisappearstobe artifactualalongwiththedilatedSER. A few smalllipid
dropletsarepresent.Fourteen(14)peroxisomescounted.
Z 16248. Liver.Hepatocyte.Clustersoffinegranules,probablyglycogen,arepresentin
thecytoplasm.The mitochondriaappearsslightlydilated,asdoestheSER inan adjacent
hepatocytetothetopleft.The smooth ER ispoorlydefined.Severalsmalllipiddroplets
arepresent.Two erythrocytesarepresentatthelowerrightofthephotograph. Eleven
(11)peroxisomescounted.
Z 16249. Liver.Hepatocyte.The RER, nuclearenvelom and SER inthehepatocyteare
slightlydilated,consistentwithsome fixationartifact.Severalsmalllipiddropletsand
residualbodiesarepresent.A smallsegmentofa pedsinusoidalfat-storingcellispresent
atthelower right,adjacenttoa

*
n endotheualcell.Sixteen(16)peroxisomesidentified.

Z16250. Liver.Hepatocyte.Severalsmalllipiddropletsarepresentinthehepatocyte.
Multipledark,and irregularresidualbodiesarealsopresent.The ER isslightlydilated
throughout.Three (3)probableperoxisomescounted.
Z 16251. Liver.Hepatocyte.Thereisnulddilatationofthenuclearenvelopeand the
endoplasmicreticulumthroughout.Mitochondriahave a palermatrixand may be slightly
enlarged.On theleftisthehepatocyte'sn-Licrovillousborder,withan adjacentendothelial

cellanderythrocyteinthesingsoid.A bilecanaliculusispresentinthelowerright.Ten
1(10) peroxisomes counted.

Conclusions: Essentiallynormalhepatocytes.Some minimaltoslightfixationartifacts.
Average 10.8peroxisomesperhepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:-6329-223(EM 99.76) Species/Strain:Cynomolgus h4onkey

Animal No.: 105537 Tissue: Liver

TreatmentGroup:-.03mg/kg.(Iow-dose) BlockNo(s).: 99.76-19
Z 16252 -

Sex: Female Photo/NegativeNo(s).:Z16256

SignificantLesions(checkone):- Yes X No

InterpretingPathologist(signatureanddate):

Features:Z 16252. Liver.Hepatocyte. Fixationappearsgood. Dorsaltothe
hepatocyteisacentralveinorsinusoidarea.Severalmedium-sizedlipiddropletsare
presentinthecytoplasm.Fineglycogengranulesarescatteredthroughoutthecytoplasnl
A drsmosome ispresentatthelowerleftmarginwithan adjacenthepatocyte.Ten (10)
peroxisomescounted.
Z16253. Liver.Hepatocyte.Hepatocyteshows veryslightdilatationofendoplasmic
reticulum.There isone largelipiddropletandseveralsmalldropletswithinthe
cytoplasm.A bilecanaliculusispresentatthetoprightmarginofthecell..Five(5)
peroxisomescounted.
Z16254. Liver.Hepatocyte.ThisceU appearsessentiallysimilartoZ16253, although
therearelessernumbers oflipiddroplets.Two irregulardark-stainingresidualbodiesare
presenton theleftand rightsideofthenucleus.The one on therightissomewhat
vacuolated.Eleven(11)peroxisomescounted.
Z 16255.Liver.Hepatocyte.A medium-sizedlipiddropletcontainingsome lamellar
materialispresenttotherightofthenucleus.Justa few smallerlipiddropletsarepresent
elsewhereinthecytoplasm.The endoplasmicreticulumisslightlydilated.At thebottom
isthemicrovillousborderextendingintothespaceofDisse.A few smallresidualbodies
arepresent.Six(6)probableperoxisomescounted.
ZI 6256. Liver.Hepatocyte.Inthishepatocytetwo mitochondriaappearpalerand
somewhat swollen.The restappearnormal.Twelve (12)probableperoxisomescounted.

Conclusions: Essentiallynor7nalhepatocytes.Quantityoflipidappearswithinnormal
expectations.Average 8.8peroxisomesperhepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99-76) Species/Strain:Cynomolgus Monkey

Animal No.: 105541 Tissue: Liver

TreatmentGroup: .03mg/kg (low-dose) BlockNo(s).: 99.76-20
Z 16257 -

Sex: Female Photo/NegativeNo(s).: Z16261

SignificantLesions(checkone):- Yes x No

InterpretingPathologist(signatureanddate):

Features:Z 16257. Liver.Hepatocyte.Mcrovillarbordersarepresentalongthelower
leftand upperrightmarginsofthishepatocyte.A bilecanaliculusispresentatthelower
right.Lamellarmaterialwithina lipiddropletispresenttothelowerrightofthecentral
nucleus.There isabundantSER throughoutthecefl,andtheRER appearsslightly
dilated.Seven (7)probableperoxisomescounted.
Z16258. Liver.Hepatocyte.Severalmedium-sizelipiddropletsarepresent,aswellas
approximatelyeightresidualbodies,inthecytoplasm.The lowerleftmargin isa
microvillousborder,and a bilecanaliculusispresentintherriidand upperrightmargins
ofthishepatocyte.Eight(8)peroxisomescounted.
Z 16259. Liver.Hepatocyte.ThisceH issurroundedby severalotherhepatocytes,and
containsapproximatelytenmedium-sizedlipiddropletsinitscytoplasm.Severalvery
darkround toovalresidualbodiesarepresentatthetopofthecell.Severaldark
mitochondrianoted;theseareoftendifficulttodifferentiatefromlysosomesor
peroxisomes.Fourteen(14)peroxisomescounted.
Z 16260. Liver.Hepatocyte.Hepatocyteappearsessentiallysimilartothosedescribed
above.Two lipiddropletsnoted.Thereisslightdilatationoftheendoplasmicreticulum
and nuclearenvelope.Twenty-three(23)pcroxisomescounted.
Z 16261. Liver.Hepatocyte.Cellcontainsapproximately5 smalltomedium-sizedlipid
droplets.At thebottom isa sinusoidcontaininga plateletorsegment ofa granulocytein
thecirculation.Anothersinusoidalmarginand microvulousborderispresentatthetop.

ulum. Eight(8)pero nted.There isslightdilatationofthe.endoplasniicretic xisomes cou

Conclusions: Essentiallynormal hepatocytes.Some lipiddropletsnoted,but within
normal expectationsforhepatocytes.Average 12.0peroxisomesperhepatocyte.



TRANSiNlISSION ELECTRON rvIlCROGRAPH INTERPRETATION

StudyNo.: 6329-223 (E@@,76@ Species/Strain:Cvnomoteus Monkey

Animal No.: 105547 Tissue: Liver

TreatmentGroup: 0.03melkg (low-dosel BlockNo(s).: 99.76-'21
Z16262 -

Sex: -Female Photo/NegativeNo(s).:Z16266

SignificantLesions(checkone):- Yes X No

InterpretingPathologist(signatureand date):

Features:Z 16262. Liver.Hepatocyte. Photographshows a hepatocytewithjusta
smallnuclearprofile.A microvirousborderispresentatthetopright.Some artifactual
knifemarks arepresent.Severaldarkresidualbodiesarepresent,and onlyaboutsix
smalllipiddropletsareevidentinthecytoplasm.Abundant SER andRER arethroughout
thecytoplasmintermixedwithnumerous mitochondria.Four (4)peroxisomesidentified.
Z 16263. Liver.Hepatocyte.Numerous collagenfibersarepresentalongthedorsal
extracellularmargin. At thelowerleftthishepatocyte'srriicrovillousborderextendsin
thespaceofDisse.There isslightdilatationofthenuclearenvelopeand endoplasmic
reticulum.Severalresidualbodiesandlipiddropletsarepresent.Fineglycogengranules
arerandomly scatteredthroughoutthecytoplasm.Six(6)peroxisomesclearlyidentified.
Z16264. Liver.Hepatocyte.Thereisslightdilatationoftheendoplasmicreticulumand
nuclearenvelope.A bilecanaliculusispresentatthedorsalrightmargin ofthecell,and
anotherhepatocyteispresentalongtheventralmargin.The generalmorphology is
similartotheabove describedcells.Only one lipiddropletisevidentinthiscell.Several
residualbodiesareevident.Fourteen(14)probableperoxisomesidentified.
Z 16265. Liver.Hepatocyte. A centralveinandsinusoidsurroundthishepatocyteon
thelowerand upperleftmargins.Erythrocytesarepresentinthevascularlumens.
Withinthehepatocytethereisslightdilatationoftheendoplasmicreticulumand nuclear
envelope.Two smalllipiddropletsarepresent.Nine (9)peroxisomescounted.
Z 16266. Liver.Hepatocyte.Hepatocyteappearsessentiallysimilartocellsdescribed

above.Thereisslightdilatationoftheendoplasrriicreficulumandnuclearenvelope.A
largeirregularly-shapedresidualbody ispresenttothelowerleftofthenucleus.
Seventeen(17)probableperoxisomescounted.

Conclusions: Essentiallynormalhepatocytes.Average 10.0peroxisomesper

hepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.: 6329-2 3 (EM 99.76)- Species/Strain:Cynomolgus Monkey

Animal No.: 105550 Tissue: Liver

TreatmentGroup: .03mg/katLow-dosel BlockNo(s).: 99.76-22
Z16267 -

Sex: Female Photo/NegativeNo(s).: Z 16272

SignificantLesions(checkone):_ Yes X No

InterpretingPathologist(signatureanddate):

Features:Z16267-Liver.Hepatocyte.Abundantnumbersofglycogengranulesarepresent
throughoutthecytoplasmofthishepatocyte.Bilecanaliculiareevident,on theright@leftand
lowerleftmargins.A largedarkresidualbody ispresentin an adjacenthepatocyteatthetop
left.Severalsmallerresidualbodiesarepresentinthecytoplasmofthecenteredhepatocyte.
Mitochondriaappearnormal,havingcristae,sporadicgranulesanda finegrainymatrix.Five(5)

probableperoxisomescounted.
Z16268. Liver.Hepatocyte.Cytoplasmhasasomewhat lightappearancedue toslightdilatation
oftheendoplasmicreticulum.The nuclearenvelopeisalsoslightlydilated.These areartifactual
fixation-relatedchanges.Prominentbilecanaliculiarepresenton theleftand lowerrightcellular
margins.No lipiddropletsevident.Fifteen(15)peroxisomescounted.
Z16269. Liver.Hepatocyte.CellappearssimilartoZ16267 describedabove.There appearsto
be abundantglycogengranulesinthecytosol.A microvillousborderispresentattheupper
rightextendingintothespaceofDisse,whilebilecanaliculiareevidentalongthelowerleftand
upperleftmargins.There aremany darkmitochondriawhicharedifficulttodifferentiatefrom
peroxisomes.Twenty-seven(27)probableperoxisomescounted.
Z16270- Liver.Hepatocyte.Thishepatocyteappearstobe binucleate.An endothelialcellis
presentliningthesinusoidventrallyand twoerythrocytesarepresentdorsaltothiscell.The
endoplasmicreticulumandnuclearenvelopeisslightlydilated.Twenty (20)peroxisomesseen.
zi 272. Liver.Hepatocyte.Two largeandmultiplesmallerlipiddropletsarepresentinthis
hepatocyte.Dorsally,themicrovillousborderextendsintothespaceofDisseand isadjacentto
an endothelialcell.Ventrallyarea smallsegmentofa lipid-containingcell.probablya
perisinusoidalfat-storingcelland an adjacenthepatocyte.Twenty-one(21)probable

peroxisomescouinted.

Conclusions:Essentiallynormalhepatocytes.Although onecell(Zl6272)hada lotoflipid
droplets,theoverallimpressionisthatlipidcontentinthisliverwas withinexpectednormal

limits.Average 17.6peroxisomesperhepatocyte.



TRANS1%,IISSIONELECTRON NUCROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.: 105510 Tissue: Liver

TreatmentGroup: .15mvjkiz(mid-dose) BlockNo(s).: 99.76-23
Z16273 -

Sex: Male -- Photo/NegativeNo(s).: Z16277

SignificantI-esions(checkone):- Yes X - No

InterpretingPathologist(signatureanddate):

Features:Z
,
16273. Liver.Hepatocyte.Numerous glycogengranulesarepresent

randomlythroughouttheSER and cytosol.Fixationappearsgood. One swollen"barbell-
shaped"n-Litochondriaispresent,butallothermitochondriaappearnormal. Scattered
darkresidualbodiesarepresenlThirteen(13)peroxisomescounted.
Z16274. Liver.Hepatocyte.Severalsmalltomedium-sizedlipiddropletsarepresentin
thecytoplasmofthehepatocyte.Along itsrightmarginitsmicrovillousborderfaces
anotherhepatocyte.A poorly-definedbilecanaliculusispresentatthelower left.The
cytoplasmisfilledwithSER, RER, mitochondriaand glycogengranulesthroughout.
Some peroxisomesarenoted.Scattereddarkresidualbodiesarepresent.Ten (10)

peroxisomescounted.
Z162.7.5.Liver.Hepatocyte.Centeredhepatocytehasonlya smallnuclearprofile.At
thebottom isa centralveinsurroundedby anendothelialcelland a moderatenumber of
extracellularcollagenfibers.An endothelialcellisthelightershadedcellatthetopright.
Three lipiddropletspresentinthecytoplasm.Thirtten(13)peroxisomescounted.
Z16276. Liver.Hepatocyte.ThiscellappearssimilartoZ16273. Approximately10
smalltomedium-sized lipiddropletsarepresentinthecytoplasm.Numerous glycogen
granulesareevidentinthecytosol.A lamellarbody ispresentatthebottom margin of
thecell.Fourteen(14)peroxisomescounted.
Z16277. Liver.Hepatocyte.Approximatelya dozensmalltomedium-sizedlipid
dropletsarepresentinthecytoplasm.The clusterof5 dropletsatthefarrightarein
anothercell.The cytoplasmcontainsabundantfineglycogengranules.Severalresidual
bodiesarenoted.Three (3)probableperoxisomescounted.

Conclusions: Essentiallynormalhepatocytes.Moderateamount ofglycogeninseveral
cells.Number oflipiddropletsappearsnormal.Average 10.6peroxisomesper

hepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.:--- 105519 Tissue: Liver

TreatmentGroup:-.15 mg/kg (mid-dose BlockNo(s).: 99.76-24
Z16278 -

Sex: L4ale Photo/NegativeNo(s).:-ZI6282-

SignificantLesions(checkone): Yes X -No

InterpretingPathologist(signatureand date):

Features:Z 16278.Liver.Hepatocyte.At thetoprightthishepatocyteisborderedby a
perisinusoidalfat-storingcellcontainingseveralprominentlipiddroplets.Four smah
lipiddropletsarepresentinthehepatocyte.A bilecanaliculus,adjacenttoa large
residualbody,ispresenton theleftmarginofthecell.Thereisslightdilatationofthe
nuclearenvelopeand endoplasmicreticulum.Multipleirregularresidualbodies-are
evident.Thirteen(13)peroxisomesclearlyidentified.
Z 16279. Liver.Hepatocyte.The centeredhepatocyteisborderedby a darkerhepatocyte
on theright.On itsleftisa band ofinterstitial'coflagen.The nuclearenvelopeand
endoplasmicreticulumareslightlydilated.Severalendocytoticvesiclesarepresentalong
therightcellularmembrane. Sixteen(16)probableperoxisomescounted.
Z16280. Liver.Hepatocyte.Hepatocytehas prominentbilecanaliculialongitsright
and leftmarginswiththeadjacenthepatocytes.One smalllipiddropletnoted.
Mitochondriastainsomewhat more paleinthiscelland contrastwithdarkerperoxisomes.
MultipleclustersofRER evident.Twelve (12)peroxisomescounted.
ZI 6281.Liver.Hepatocyte.Thisbepatocyteappearstobe binucleate.At.thetopleftis
an erythrocytewithinthecentralveinorsinusoid.Severalsmalllipiddropletsarepresent
inthecyfoplasnlThere isslighttomoderatedilatationoftheendoplasmicreticulumand
nuclearenvelope.Some shrunkenmitochondriaaredifficulttodifferentiatefrom
lysosomesorperoxisomes.Thirty-two(32)probableperoxisomescounted.
Z16282. Liver.Hepatocyte.Generalcellularmorphologyissiniilartocelldescribed
above. There isslightdilatationoftheendoplasrnicreticulumandnuclearenvelope.
Nineteen(19)peroxisomescounted.
I-

Conclusions: Essentiallynormalhepatocytes.Only smallnumbers oflipiddroplets
seen.Average 18.4peroxisomesper4epatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cynomoleus Monkey

Animal No.: 105524 Tissue: Liver

TreatmentGroup: .15mvjkg (mid-dose) BlockNo(s).: 99.76-25
Z16283 -

Sex: Male Photo/NegativeNo(s).: Z 16287-

SignificantLesions(checkone)- X Yes No

InterpretingPathologist(signatureanddate):

Features:Z16283. Liver.Hepatocyte.Hepatocytecontainstwo medium-sized lipid
droplets.The nuclearenvelopeandendoplasniicreticulumareslightlydilated.At the
toprightisa bilecanaliculusbetweenthiscelland an adjacenthepatocyte.Desmosomes
arepresentaroundthecanaliculus.Thirty-one(31)peroxisomescounted.
Z16284. Liver.Hepatocyte.Thiscenteredhepatocyteissurroundedby other
hppatocyteson all-marginsinthisphotograph.Bilecanaliculiareevidentatthetopleft
and bottomleftmargins.No lipiddropletsareevidentinthiscell.Mitochondria,RER
and SER appearnormal. Twenty-nine(29)probableperoxisomescounted.
Z16285. Liver.Hepatocyte.Two erythrocytesarepresentinthesinusoidadjacenttothe
leftofthishepatocyte.CollagenfibersarepresentinthespaceofDisse.Along theright
margin ofthiscellisa prominentbilecanaliculus. A singlemedium-sizedlipiddroplet
ispresentinthiscell.Twenty-seven(27)peroxisomescounted.
Z16286. Liver.Hepatocyte. Cellappearsessentiallysimilartocellsdescribedabove.
At topleftand bottomrightareerythrocyteswithinsinusoids.No distinctlipiddroplets
arepresentinthiscell.There isslightdilatationoftheendoplasmicreticulumand
nuclearenvelope.Severaldarkresidualbodiesarepresent.Twenty-one (21)

peroxisomescounted.
Z16287. Liver.Hepatocyte.Cellhastwo largeand severalsmallerlipiddropletspresent
initscytoplasm.There isslightdilatationoftheendoplasmicreticulumand nuclear
envelope.Severaldarkresidualbodiesarepresent.Glycogen granulesarepresent

throughoutthecytoplasm.Eight(8)peroxisomescounted.

Conclusions:Essentiallynormalhepatocytes.Slightincreaseinaveragenumber of
peroxisomes.No increaseinlipidnoted.Average23.2peroxisomesperhepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cvhomoigus Monkey

Animal No.: 105528 Tissue: Liver

TreatmentGroup: .15mglkg (mid-dose) BlockNo(s).: 99.76-26
Z16288 -

Sex: Male Photo/NegativeNo(s).: Z16292

SignificantLesions(checkone): Yes X No

InterpretingPathologist(signatureanddate):

Features:Z16288. Liver.Hepatocyte.Thishepatocytecontainsaboutfivemedium-
sizedand approximatelyfifteensmalllipiddropletsinitscytoplasm.Microvillous
borderbeneathendothelialceus areevidentattheupperrightand lowerleftmargins. A
bilecanaliculussurroundedby desmosomes ispresentatthelowerrightmargin.
Scattereddark-stainingresidualbodiesarepresentinthecytoplasm.There isslight
dilatationoftheendoplasmicreticulumand thenuclearenvelope.Five(5)peroxisomes
clearlyidentified.
Z 16289.Liver.Hepatocyte.Thishepatocyte'smicmvillousborderextendsintothe
spaceof Disseattheupperleftmarginofthephotograph.At thelowerleftisa
perisinusoidalfat-storingcell(Itocell).Thereisslightdilatationoftheendoplasmic
reticulumand thenuclearenvelope.Two small.lipiddropletsareevident.Sixteen(16)
peroxisomescounted.
Z 16290.Liver.Hepatocyte.Thiscellisa littledarkerstainingthanpreviouscells.At
lowerlefta granulocyteispresentinthesinusoidorcentralvein.At thetoprighta
perisinusoidalfat-storingcell(Itocell)ispresent.Severalsmalllipiddropletsarepresent
inthehepatocyteand a few residualbodiesareevident.Thereisslightdilatationofthe
endoplasmicreticulumand thenuclearenvelope.Nineteen(19)peroxisomescounted.
Z 16291.Liver.Hepatocyte.Much ofthecytoplasmhasa densegranularappearance,
composed ofSER, glycogengranules,and probablecytoskeletalcomponents.
Approximatelyeighteensmalltomedium-sizedlipiddropletsam present.Nineteen(19)
probableperoxisomescounted.
Z 16292. Liver.Hepatc>cyte.HepatocyteappearssimilartoZ 16291.There areseveral
lipiddropletspresentinthecytoplasm.Fourteenprobable(14)peroxisomescounted.

Conclusions:Essentiallynormalhepatocytes.Lipiddropletnumberswithinnormal
expectations..Average 14.6peroxisomesperhepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223(EM99-76)- Species/Strain:Cynomolgus Monkey

Animal No.: 105532 Tissue: Liver

TreatmentGroup: .15mglg (mid-dose) BlockNo(s).:- 99.76-27
Z16293 -

Sex: Female Photo/NegativeNo(s).: Z 16297

SignificantLesions(checkone): Yes X No

InterpretingPathologist(signatureand date):

Features:Z 16293. Liver.Hepatocyte.Thisphotographhasa centeredhepatocyte.At
thetoparemultiplelipiddropletswhich areinan adjacentperisinusoidalfat-storingcell
(Itocell),notinthishepatocyte.Therearenumerous glycogengranulesinthecytosol
intermixedwiththeendoplasmicreticulum.Two verysmalllipiddropletsarepresenl
Mitochondriaappearnormal. They show finecristae,some granulesand finelygrainy
matrix.Four(4)peroxisomescl6arlyidentified.
Z 16294. Liver.Hepatocyte.A singlelargelipiddropletispresentinthecytoplasm
beneaththenucleus.SimilartoZ16293,therearemany finegranulesinthecytoplasm
which appeartobe glycogengranules.Three (3)peroxisomesidentifiedinthis
hepatocyte.
Z 16295.Liver.Hepatocyte.Severalmedium-sizedlipiddropletsarepresentinthis
hepatocyte.At theupperrightisa "P"-shapedextracellularareacontainingcollagen
fibers.Moderate amounts ofglycogenarepresentinthecytoplasmofthehepatocyte.
Severalresidualbodiesarealsopresent.Five (5)probableperoxisomescounted.
Z16296. Liver.Hepatocyte.Centeredhepatocyteappearssimilartothosedescribed
above. Three lipiddropletsareevidentinitscytoplasm.At thebottomisa longitudinal
profileofa bilecanaliculusand across-sectionofa canaliculusatthetopmargin. Fine
glycogengranulesarepresentthroughout.Six(6)peroxisomescounted.
Z 16297. Liver.Hepatocyte.. Centeredhepatocyteappearssimilartothosedescribed
above. Two medium-sized and severalsmalllipiddropletspresent.To theright.isan
areaofintersfifiumcontainingsome collagenfibers.The nucleusprobablybelongstoan

endothelialcell.Three (3)peroxisomescounted. . -I

Conclusions:Essentiallynormalhepatocytes.Modemteamountsofglycogenpresentin
most cells.Lipiddropletnumbers appearnormal.Average4.2peroxisomesper
hepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:-6329-223(EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.: 105538 Tissue:-Liver

TreatmentGroup:-.15mg/kg (mid-dose) BlockNo(s).:- -99.76-28
Z16298 -

Sex: Female Photo/NegativeNo(s).: Z16302

SignificantLesions(checkone): X Yes No

InterpretingPathologist(signatureanddate):

Features:Z16298. Liver.Hepatocyte.Sectionhasa prominentsingleknifemark
transectingthecellbeneaththenucleus.Numerous glycogengranulesarepresentinthe
cytoplasm.A singlesmalllipiddropletispresent.Mitochondriaand otherorganelles
appearnormal. Five(5)peroxisomescounted.
Z16299. Liver.Hepatocyte.Hepatocytehasa singlelargeand severalsmalllipid
droplets.A sinusoidispresentattheupperleftmarginwhere themicrovillousborder
extendsintothespaceofDisse.There areabundantglycogengranulesinthecytoplasm.
Some mitochondriaarelighterstainingthanthemajorityofdarkerone. These light
mitochondriaaresomewhat difficulttodifferentiatefrom lysosomesorperoxisomes.
Eighteen(18)probableperoxisomescounted.
Z16300. Liver.Hepatocyte.Cellcontainsabundantglycogenofteninirregularclear
spacesorpocketsinthecytosol.A singlelipiddropletispresent.Three (3)peroxisomes
identified.
Z16301. Liver.Hepatocyte.Thiscenteredhepatocytehasadjacenthepatocytedorsally
and ventrallyand a microviuous-sinusoidalborderatthetopright.Itscytoplasmcontains
multipleirregularpocketsofglycogengranules.Otherorganellesappearsomewhat
clumped between theglycogenpockets.Nine (9)peroxisomescounted.
Z 16302. Liver.Hepatocyte.ThiscellappearssimilartoZ 16301,althoughithasmore
pocketsofglycogengranulesand hasan overalllightappeamce. Otherorganelles
appearclumpedbetweentheglycogengranules.One (1)peroxisomeclearlyidentified.

Conclusions:Essentiallynormalhepatocytes.There isincreasedglycogeninsome of
thesehepatocytes.Average 7.2peroxisomesper hepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99.76)- Species/Strain:Cynomolgus Monkey

Animal No.: 105545 Tissue: Liver

TreatmentGroup: .15mg&g (mid-dose) BlockNo(s).: 99.76-29
Z16303 -

Sex: Female Photo/NegativeNo(s).: Z16307-

SignificantLesions(checkone): Yes X No

InterpretingPathologist(signatureand date):

Features:Z 16303. Liver.Hepatocyte.Thiscellisborderedby hepatocyteson thetop
rightand bottomrightand by an interstitialmarginon theleft.Prominentbilecanaliculi
areevidentbetween adjacenthepatocytes.There isslightdilatationoftheendoplasn-dc
reticulumand nuclearenvelope.No lipiddropletsareevident.Severaldarkirregular
residualbodes arepresent.Six(6)probableperoxisomescounted.
Z 16304. Liver.Hepatocyte.Centeredhepatocyteissurroundedby hepatocyteson all
margins.Bilecanaliculiareevidentattherightand bottommargins.Itsendoplasmic
reticulumand nuclearenvelopeareslightlydilated.Severalresidualbodiesarepresent.
No lipiddropletsarepresent.Fourteen(14)probableperoxisomecounted.
Z16305. Liver.Hepatocyte.HepatocyteappearssimilartoZ16303 above. At topleftis
a centralvein,linedby an endothelialcelland containinga segmentofan erythrocyte.
No lipiddropletsareevidentinthishepatocyte.Seven (7)peroxisomesclearlyidentified.
Z16306. Liver.Hepatocyte.Thiscellissomewhat lighterstainingthanprevious
hepatocytes,althoughthemitochondriastillarestainingfairlydarkly.*Cellon thefar
rightmay be an endothelialcell.Twelve (12)probableperoxisomescounted.
Z 16307.Liver.Hepatocyte. Allmitochondriainthiscellaredarklystaining.Thereis
slightdilatationoftheendoplasmicreticulum.Six(6)peroxisomesidentified.

Conclusions:Essentiallynormalhepatocytes.No evidenceofincreasedlipiddroplets.

Average 9.0peroxisomesperhepatocyte.



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.:-6329-223 (EM 99-76) Species/Strain:Cynor@olgusMonkey

AnimalNo.:-105548 Tissue: Liver

TreatmentGroup: .15mg&g (mid-dose) BlockNo(s).: 99.76-30
Z16308- Z16309

Sex: Female Photo/NegativeNo(s).:-Z16311-
Z163'13

SignificantLesions(checkone):-Yes X No

InterpretingPathologist(signattimanddate):

Features:Z16308,Liver.Hepatocyte.Thecenteredhepatocyteisborderedbyadjacenthepatocyteson
itsleftandrightmargins.On therightisa prominentbilecanaliculus.A microvillousborderisevidentat
thetopright.Fixationappearsgoodandcytoplasmicorganellesappearnormal.No lipiddropletsare
presentinthecytoplasm.AbundantSER ispresentinthecytoplasm.Therearea numberofshrunkendark,
variably-sizedmitochondria,whicharedifficulttoclearlydifferentiatefrompossiblelysosomesor
peroxisomes.One largelysosomeispresentatabout"4:40o'idlock"fromthenucleus,and containssome
lineardebris.Twenty-nine(29)peroxisomesidentified.
Zi6309.Liver.Hepatocyte.Thishepatocyteexhibitsslightdilatationoftheendoplasmicmticulumand
nuclearenvelope.Threesman tomedium-sizedlipiddropletsarepresenlAn erythrocyteisevidentina
sinusoidatthebottomleftofthephotograph.Random darkandirregularresidualbodiesarepresent.
Seventeen(17)peroxisomesclearlyidentified.
Z 16310.Liver.Hepatocyte.Crystalloidinclusionsinsome mitochondria.an occasionalfindingin
mitochondria.Peroxisomesnotcountedinthishepatocyte.
Z 16311.Liver.Hepatocyte.One largeandseveralsmallerlipiddropletsarepresentinthecytoplasm.
Thereisslightdilatationoftheendoplasmicmticulumandnuclearenvelope.Prominentbilecanaliculiare
presenton theleftandrightmarginswithadjacenthepatocytes.Sixteen(16)probableperoxisomecounted.
Z16312. Liver.Hepatocyte.Thishepatocyteisborderedbyadjacenthepatocyteonallmargins.Several
smalllipiddropletsarepresentinthecytoplasm.Tnereisslightdilatationofthenuclearenvelopeand
endoplasmicreticulum.Nine(9)probableperoxisomescounted.
Z 16313,Liver.Hepatocyte.Two medium-sizedandseveralsmallerlipiddropletsareevidentinthe
cytoplasm.At thebottomleftofthephotographaresome interstitialcollagenfibers.A bilecanaliculusis
presentatthetoprightmarginofthecell.Thereisslightdilatationoftheendoplasmicreticulum,especially
theRER, and thenuclearenvelope.A largelysosomeispresentincloseproximitytothenotedbile

I canaliculus,itcontainssome electron-densematerial.Fourteen(14)peroxisomescounted.

Conclusions:Essentiallynomud hepatocytes.No substantialincreaseinlipiddropletsnoted.Average
17.0peroxisomesperhepatocyte.



TRANSNUSSION ELECTRON NECROGRAPH rinRPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.: 105507 Tissue: Liver

TreatmentGroup:0.75mg/kg (hi-dosel BlockNo(s).: 99.76-9-
43411-

Sex: Male Photo/NegativeNo(s).: 43415

SignificantLesions(checkone): X Yes No

InterpretingPathologist(signatureanddate):

Features:43411. Liver.Hepatocytecontaininga singleverylargeclearlipiddroplet
and many smalltomedium-sizeclearlipiddroplets.There appearstobe an increasein
theamount ofglycogena-rosettegranules.SeveralfociofER appearirregularlydilated.
A few scatteredlysosomesand peroxisomesnoted. Nine (9)peroxisomescounted.
43412: Liver.Hepatocytecontainsalargenumber ofsmalltomedium-sizedclearlipid
dropletsinthecytosol(approximately125),mostbeingverysmall.Abundant glycogen
as(x-rosettesispresentinthecytoplasm.Twenty-six(26)peroxisomescounted.
43413: Liver.Hepatocytecontainingseveralverylargeclearlipiddropletsand many
smallerdroplets.Some interstitialtissuecontainingsome collagenfibersispresentatthe
lowerleftofthephotograph. Some residualbodiespresent.Many glycogenrosettes
presentincytoplasm.Three (3)peroxisomescounted.
43414: Liver.Severalmitochondriaareshown which appearessentiallynormal. Some
normal densegranulesarepresentinthematrixand thecdstaeand envelopingmembrane
appearnormal.In thecytoplasmtherearemultiplesmalllipiddroplets,usually

surroundedby finedense granules(glycogenorribosomes).
43415: Liver. Hepatopytewitha bilecanaliculusatthebottommarginand an interstitial
fibroblasticcellattheupper right.The hepatocytecontainsabundantsmalltomedium-
sizedclearlipiddroplets(>170).Random residualbodiesarepresent.Six(6)
peroxisomescounted.

Conclusions: Lipidaccumulation,moderately-severe,hepatocellular.Increased
glycogen.Average 11.0peroxisomesperhepatocyte.



TRANSINUSSION ELECTRON WCROGRAPH INTERPRETATION

StudyNo.:6329-223(EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.: 105534 Tissue: Liver

TreatmentGroup: .75mgA& (hi-dose) BlockNo(s).: 99.76-11
L4798 -

Sex: --Female Photo/NegativeNo(s).:L4802

SignificantLesions(checkone): X Yes No

InterpretingPathologist(signatureanddate):

Features:IA798: Liver.Hepatocytesurroundedby adjacenthepatocytes.Itcontains
abundantnumbers ofmitochondriaandER. There israilddilatationofthenuclear
envelopeand ofsome ER. Scatteredresidualbodiesarepresent.Justone distinctlipid
dropletisevident.Four (4)peroxisomescounted.
L4799: Liver.Enlargedview offivemitochondria.Nfitochondriaappea@essentially
normal. Severaldense granulesarepresentinthematrix.The cristaeand limiting
membranes appearnormal. At therightsideisthemildlydilatednuclearenvelopeand

thenucleus.
LA800: Liver.Hepatocyte.A few smallclearlipiddropletsarcpresentinthecytoplasm
There arealsoabundant glycogengranulesinthecytoplasm.A number of"clearareas"
inthecytoplasmappeartocontainglycogengranuleswithouta distinctlipiddroplet
margin.Two (2)peroxisomescounted.
LA801. Liver.Hepatocyte.Therearenumerous smalltomedium-sizedrarefied
44 pockets"inthecytoplasm(approximately57).Some containsome wispy lameuar
material,and some glycogengranulesappeartobe inthesespaces.The margins ofthese
dropletsarenotassharplydefinedasclearround lipiddropletsusuallyare.Four (4)
peroxisomescounted.
L4802: Liver.HepatocyteappearssimilartoIA801 withsome smalltomedium-sized
lipiddropletsand otherrarefiedareaswithglycogeninthecytoplasm(approximately29).
Some containsome wispy laineuarmaterial.There arealsoabundantglycogengranules
throughoutthecytoplasm.Twelve (12)peroxisomescounted.

Conclusions:Increasedglycogeninthisanimal.Increasednumber ofglycogengranules.
Average 5.5peroxisomesperhepatocyte.



TRANSrvilSSION ELECTRON ARCROGRAPH INTERPRETATION

StudyNo.: 6329-223 (EM 99.76) Species/Strain:Cynomolgus Monkey

Animal No.: 105540 Tissue: Liver

TreatmentGroup: .75moai (M-dose) BlockNo(s).: 99.76-13
L4809 -

Sex: Female Photo/NegativeNo(s).: LA813

SignificantLesions(checkone): X Yes No

InterpretingPathologist(signatureand date):

Features:L4809: Liver.Hepatocyte.Only a smau segmentofnucleusispresentinthis
photograph.Abundant ER andglycogengranulesarepresent.Therearescatteredsmall
tolargelipiddroplets,butnottoomany inthishepatocyte(approximately15).A few
-darkresidualbodiesareevident.Fifteen(15)pemxisomes counted.
LA810: Liver.Enlargedphotographofseveralmitochondria.No abnormalitiesnoted.
Cytoplasm containssome ER and scatteredglycogengranules.
L481 1: Liver.Hepatocytecontainsmultiplemedium tolargeclearlipiddroplets
(approximately41).Thereisabundantglycogeninthecytoplasm.Five(5)peroxisomes
counted.
L4812: Liver.Hepatocyte.SimilartoL481 1. Hepatocytecontainsmultiplesmallto
largeclearlipiddroplets,toonumerous tocount.There isabundantglycogeninthe
cytoplasm.Twenty-eight(28)peroxisomescounted.
LA813: Liver.Hepatocytecontainsabundantmitochondriaand ER. Only a few clear
lipiddropletsarepresent.An endothelialceH ispresentatthetopofthephotograph.
There isminimal tomilddilatationoftheER and nuclearenvelope.Scatteredresidual
bodiesarepresent.Two (2)peroxisomesclearlyidentified.

Conclusions:NEld tomoderateincreaseincytoplasmiclipiddroplets.Increased
.glycogeninmost hepatocytes.Average 12.5peroxisomesperhepatocyte.



TRANSIVHSSION ELECTRON NUCROGRAPH INTERPRETATION

StudyNo.:6329-223(EM'99.76) Species/Strain:Cynomolggs Monkey

Animal No.: 105551 Tissue: Liver

TreatmentGroup: .75m /"k (hi-dose) BlockNo(s).: 99.76-14
LA814 -

Sex: Female Photo/NegativeNo(s).: 'LA818

SignificantLesions(checkone): X Yes No

InterpretingPathologist(signatureanddate):

Features:LA814. Liver.Hepatocyte.Thereisa dilatedcanaliculusatthetoprightof
thehepatocyte.Inthecytoplasmtherearemultiplerarefiedareasthatmostlyappearto
containglycogengranules.However,a few have some lamellarmaterialinthem. There
isslightdilatationofthenuclearenvelopeandER. Some residualbodiesarepresenl No
distinctlipiddropletsarepresentinthishepatocyte,however,thereareseverallipid
dropletsintheperisinusoidalftlt-storingceU (Itocell)atthetopleft.Nine (9)
peroxisomescounted.
IA815: Liver.Enlargementofa clusterofniitochondria.These organenesappear

essentiallynormal.
LA816: Liver.Hepatocytecontainsa singlemedium-sizedclearlipiddroplet.The
cytoplasmcontainsabundantglycogengranules.Severalresidualbodiespresent.Four
(4)peroxisomesclearlyidentified.Severalsmalldarkbodiesappeartobe tipsof
mitochondria.
LA817: Liver.HepatocyteappearssimilartolA814. Thereisabundantglycogeninthe
cytoplasm,oftenmaking clearareascontainingjustglycogengranules.Severalclusters
ofRER present.One smalllipiddropletpresent.Fourteen(14)peroxisomescounted.
LA818: Liver.Hepatocytecontainsmultiplerarefied"pockets"ofglycogengranules.No
lipiddropletspresent.Eleven(11)peroxisomescounted.

Conclusions: Increasedglycogen.Average9.5peroxisomesperhepatocyte.



III.TransmissionEectronNcrograPhs
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Figure Legends

Magnification. Print ma-nification isindicated on the back of each photograph. The0
measurement bar on each photomicrograph equalsone rnicron(0.001mm).

-Fi-gure1. Liver. Hepatocyte showing normal cytoplasmicorganelles.Some peroxisomes
are identifiedand othernormal organe.Ues.Ventrallythemicrovillousborder extends into

theperisinusoidalspace. Animal No. 105517,0 mg/kgtday (controlmale), 10,920X
magnification.

Figure2. Liver.Hepatocyte. Severallipiddropletsarepresenl There isslight

artifactualdilatationof some rough endoplasmic reticulum.Some extracellularcouagen

ispresentinthe interstitiumintheupper rightcomer. An endothelw cellnucleus is
presentliningthesinusoidinthelower rightcomer of thephotograph. Animal No.

105544, 0 mg/kglday (controlfemale),11,20OX magnification.

Figure3. Liver. Hepatocyte. Mtochondria showing outermembrane, cristae,matrix and
granules.These granuleswithinthemitochondrialmatrixarenormal and are sitesof

calcium accumulation. Animal No. 105519, 0 mg/kg/day (controlmale),112,OOOX
magnification.

Fiszure4. Liver. Hepatocyte showing increasedlipiddropletaccumulation. Lipid

dropletsvary from small tovery large.Severalresidualbodies arepresent.Peroxisomes

arescare. Animal No. 105507, 0.75mg&g/day (high-dosemale),10,920X
magnification.

Figure5. Liver. Hepatocyte showing numerous lipiddropletsand peroxisomes. Several

peroxisomes arelabeled.Animal No.105512,0.75 mg/kg/day (high-dosemale), 10,920X
magnification.

Figure6. Liver. Hepatocyte with many smalltolargelipiddroplets.Representative

peroxisomes arelabeled. Desmosomes and a bilecanaliculusisevidentatthe righl
Animal No.105536, 0.75 mg/kg/day (high-dosefemale),I1,20OX magnification.

Figure7. Liver. Hepatocyte withmultiplelipiddropletsand abundant glycogen granules
inthecytoplasm. Animal No. 105540,0.75 mg&g/day (high-dosefemale),11,20OX

magnificafion.

Figure 8. Liver. Hepatocyte containingnumerous "pockets"of glycogen. Animal No.

105551.0.75 mg/kglday (high-dosefemale),11,20OX magnificadon.
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Figure9. Liver. Hepatocyte. NUtochondria showing outermembrane, cristaeand matrix.

Small lipiddropletsare presentin thesurroundingcytosol.Animal No. 105512, 0.75

mg/kg/day (high-dosemale), 112,OOOX magnification.

Figure 10. Liver.Hepatocyte. Mitochondriashowing outermembrane, cristae,matrix,
and granules.The nucleus ispresenton theright.Animal No. 105534, 0.75 mg/kg/day

(high-dosefemale),95,20OX magnification.

Figure 11. Liver. Hepatocyte. There ismoderate accumulationof small to medium-
sizedlipiddropletsin thishepatocyte.Only a smallnuclearprofileisevidentin thiscell.

The endoplasmic reticulumisslightlydilated.Animal No. 105514,0.03 mg/kg/clay(low-

dose male),11,20OX magnification.

Figure 12. Liver. Hepatocyte. Mtochondria, endoplasmic reticulumand some residual

bodiesmake up the majorityof thishepatocyte'scytoplasm. A few small-dark

mitochondria arepresent,but no clearlyidentifiablepemxisomes arepresent.No lipid
dropletsarepresentinthiscell,althougha singlelipiddropletispresentinthe subjacent

cellatthebottom of thephotograph. Animal No. 105545,0.15 mgtkg/day (mid-dose

female),11,20OX magnification
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Index of Labels for Ultrastructural Structures

Abbreviation Structure

BC Bilecanaliculus

co CoBagen

CR Cristae

D Desmosome

EC Endothelialcell

G Glycogen

GR Granules

LD Lipiddroplet

m Mtochondria

mv Mcrovilli

mx Matrix

N Nucleus

om Outer membrane

p Peroxisome

RB Residual body
RER Rough endoplasaiicreticulum
SER Smooth endoplasmic reticulum
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IV. QualityAssumnce Statement



tesintpathologyAssocia emational
A Company ofScienceApplicationsintemadonalCorpora6on An&rVoyft6o~ CAVMPV

QUALITYASSURANCE STATEMENT

ThiselectronmicroscopystudyhasbeeninspectedandauditedbytheQuality
AssuranceUnitasrequiredbytheGoodLaboratoryPracticesRegulationspromulgated
bytheU.S.FoodandDrugAdministration.PAIhasafunctioningandresponsive
QualityAssuranceUnitwhichreportsdirectlytomanagement.Thefollowingisarecord
ofinspectonstauditsandtheirresultingreports:

DateFindingsRel2orted

Date-of toManaaement

lns2ection Phaselns2ected andStudyDirector

4/1,2/99 DataAudit 4/2190

4/2/99 DraftReportAudit 412/99

7/13/99 AuditofDatafromAdditional.Groups 7/13/99

7/13/99 FinalReportAudit 7/13199

e
@nedeward,B.S.,ROAP-GLP b7a(e

uallityAssuranceSpecialist

Sponsor:3M CorporateToxicology

TestArticle:PFOS

StudyNumber-6329-223,PAIStudyEM-99.76

4915D ProspectusbriveoDurham,NorthCarolina27713(919)544-5257(919)544-3218FAX


