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PATHOLOGY REPORT

(ANCILLARY STUDY)

ELECTRON MICROSCOPIC EVALUATION OF LIVER AND

LUNG AND LIGHT MICROSCOPIC EVALUATION OF

LIVER IN CRL:CD®BR VAF/PLUS® RATS)

ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS

CLIENT STUDY NUMBER 418-013

PAI STUDY NUMBER 99-11 (EM 99.39)

SUMMMARY

Ultrastructural evaluation of liver and lungsofrat pups from dams treated with 0
(control), 0.4, 1.6, or 3.2 mg/kg/day (high-dose) PFOS identified increased numbers of
peroxisomes within hepatocytes of high-dose rat pup livers. Quantitation of peroxisomes
indicated at least twice the number of peroxisomes in animals treated with 0.4 mg/kg/day
and triple the number in those given 1.6 or 3.2 mg/kg/day. Differences in cellular
‘membranes or mitochondria were not discernible between control and treated animals in

the samples examined; however, suboptimal fixation precluded a detailed evaluation of

these organelles. In lung samples, the presence of type II pneumocytes and lamellar
bodies was evaluated. No significant ultrastructural differences were identified between

lung from control and treated rats. Random type II pneumocytes containing lamellar
bodies were identified in all lungs examined ultrastructurally.

PROCEDURES

The objective of this study was to examine by electron microscopy the livers and lungs
from selected day-21 gestation rat fetuses in an oral (gavage) pharmacokinetic study of

PFOS. In addition to ageneral qualitative evaluationfordifferences between control and

treated animals, the ultrastructural endpoints included quantitation of peroxisomes within
hepatocytes, membrane and mitochondrial changes in hepatocytes, and the quantitation of
surfactant lamellar bodies in the lung. Light microscopy of paraffin-embedded liver
sections was also performed.

For the pharmacokinetic study, 90 female Crl:CD®BR VAF/PLUS® rats were given the
test article or the vehicle once daily beginning 42 days prior to cohabitation with a male

through day 20 postpartum according to Text Table 1.
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At Caesarean-sectioning on day 21 of presumed gestation, lung and liver samples were
collected from three fetuses per litter from five litters per dosage group. Samples of lung
and liver from selected fetuses for Groups I, IIL, IV, and V were thin-sliced and placed in
McDowell-Trump fixative (McDowell EM, 1976) and submitted to this laboratory for
electron microscopy processing and evaluation. Sections of liver from these same

animals were immersion-fixed in neutral buffered formalin and submitted along with

electron microscopy samples.

Per sponsor request, tissue samples from selected pups were processed and evaluated
(Text Table 2). The five digit number is the dam number; the suffixes 1-4 denotes the

pup number from that dam's liter

i
eT TomTor| cool Gmpiatsn | osmao Lomas 32 marten

| 195361 1950.1 95682
| ess 195363 195602 19560-1

= 818[8|
195051 19546.1 195622 195774
135162 195462 153623 195793

The lungs and livers were then processed into Spurr's resin for ultrastructural
examination. Thick (Ij) sections were cut, stained with toluidine blue, and examined to

select representative areas for further electron microscopy processing. Thin sections
(approximately 90 nm) were cut, mounted on 200-mesh copper grids, stained with 5%
‘methanolic uranyl acetate and Reynolds lead citrate, and examined on a Zeiss 900

transmission electron microscope. Centrilobular hepatocytes, where clearly identifiable
in liver sections, were preferentially examined. Representative electron
photomicrographsofliver and lung were taken and significant ultrastructural features
‘were summarized for each photograph and animal on a designated transmission electron
‘micrograph interpretation form. The number of peroxisomes in hepatocytes was
‘manually counted for each center photographed hepatocyte and recorded.

For light microscopy, formalin-fixedliversamples were processed and embedded in
paraffin, cut at approximately five microns, stained with hematoxylin and eosin, and
evaluated.
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RESULTS AND DISCUSSION

Individual interpretations of light microscopy slides and electron micrographs for each
animal are shown in Section II. Selected representative electron photomicrographs were
labeled and are shown in Section IIL

LightMicroscopy.

A summary of the incidence and severity of light microscopic findings in the liver is
shown in Text Table 3. There was an increased incidence and severity of eosinophilic
granularity of the cytoplasm of hepatocytes in treated rats compared with control rat
livers. The severityofthis finding increased in a dose-related fashion. Hepatocellular
eosinophilic granularity was diffusely distributed in most animals given 1.6 or 3.2
mg/kg/day of PFOS, but was predominantly periportal in 1 animal given 1.6 and in 3
animals given 0.4 mg/kg/day. Cytoplasmic clearing of hepatocytes was prominent in
control livers. This morphological description is usually associated with the normal
accumulation of glycogen in hepatocytes. In this study, the incidence and severity of
cytoplasmic clearing was almost inversely proportional to the occurrence of eosinophilic
granularity.

‘The liver is a hematopoietic organ in rat fetuses and neonates. Thus, large numbers of
hematopoietic cells are present within the sinusoids throughout the liver. Extramedullary
hematopoiesis (EMH) occurred in all animals, including controls, and was uniformly
graded as moderate to moderately-severe. The severity of EMH was increased in the
treated groups. Random mitoses of hepatocytes are normal in rat livers, especially in
fetuses and neonates. There appeared to be a light increase in hepatocellular mitotic
figures in the animals given 3.2 mg/kg/day PFOS.
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[Electron Microscopy.

‘Fixation of the tissues was less than optimal for electron microscopy. This was especially
evident in the liver compared with the lung. Lung is inherently less dense than liver and
allows better infiltration of the fixative into the tissue. Suboptimal fixation was

characterized by clumpingoflarge organelles, discontinuous plasma membranes, loss of
detailofcytoplasmic organelles, dilatationof endoplasmic reticulum and the nuclear
envelope, granular deposits in the mitochondrial matrix, and dilatation of mitochondrial
cristae. The poor fixation of membranes made ultrastructural assessment of these
structures impossible. Fixation, however, was still considered adequate to assess for the

presence of peroxisomes in the hepatocytes and lamellar bodies in the lung and to make
‘general comparisons between control and treated samples.

LIVER
Control (0 mg/kg/day). Subcellular featuresofcontrol hepatocytes are demonstrated in
Figures 1 and 2. Hepatocytes characteristically contain numerous mitochondria and
prominent endoplasmic reticulum. Clumping of the large organelles (mitochondria,

rough endoplasmic reticulum and peroxisomes) is indicative of poor fixation. In these
cells rough endoplasmic reticulum was evident, but smooth endoplasmic reticulum was
not because of suboptimal fixation. Mitochondria generally appeared dark and contained

scattered dense deposits and some dilated cristae, both artifacts due to suboptimal
fixation. Dilatationof endoplasmic reticulum and the nuclear envelope were additional

artifacts of poor fixation. The fine granular material in the cytoplasm is consistent with
glycogen particles. Peroxisomes were identified and quantitated in from representative
hepatocytes. For the control livers, the average number of peroxisomes counted per
hepatocyte photographed was 4.2 peroxisomes per cell (Text Table 4). Fetal and neonatal
rat liver is a hematopoietic tissue, and numerous hematopoietic cells were evident within
the liver sinusoids,

Number| Peroniomes| Number | peraismes| Number| peonisomes| Nombes| Porousomes
[sos 32 Twos] 120 Toso] 116 Theses] co |

[Fos05:1[30 Jios | _122 Toseor| 128 Ttoseo-1| toe |
[isso | as [osess| 50 |owe0s|t02 Ttosni| 130 |
[osoo-1|_s2 Jisste1[130 J1ose2a| tos Tiosma| 112 |
[osiea] so Tissier] si Tiosa3] 200 Tlosnoa] ais |
Dns 2Tvemn= 107 Mem= 130 |Vew= 126]

eeeer oTrooms pr Feo To Te epaoeyes oemed 7 wma
0.4 mg/kg/day. The average numberofperoxisomes per hepatocyte (10.1) was higher in

the animals given 0.4 mg/kg/day PFOS compared with controls (Text Table 4). A

representative hepatocyte is shown in Figure 3. Qualitatively, there were no identifiable
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ultrastructural differences between the hepatocytes treated with 0 (control) and 0.4
mg/kg/day.

1.6 mg/kg/day. For animals given 1.6 mg/kg/day, the average number of peroxisomes
per hepatocyte was 13.0. Figure 4 illustrates a representative hepatocyte from this
treatment group. Otherwise, general ultrastructural morphology was similar in high-dose
livers compared with control livers.

High-Dose (3.2 mg/kg/day). The average number of peroxisomes per hepatocyte (12.6)
was higher in the high-dose animals compared with controls (Text Table 4). Figures
and 6 illustrate representative hepatocytes from high-dose animals. Differences in
mitochondria and cellular membranes were not discernible between treated and control
livers. Suboptimal fixation, however, of the tissues precluded detailed evaluation of these:
organelles.

LUNG

0 mg/kg/day (Control). Lung samples were atelectatic and not inflated with fixative.
Therefore, most alveoli and alveolar septa were collapsed with poor delineation of
alveolar and airway spaces. Figures 7-9 illustrate some normal cellularity and
ultrastructural pulmonary anatomy. Type Il pneumocytes (PN2) were randomly identified
lining alveoli, terminal bronchioles, or within collapsed septa. Type II pneumocytes were.
identified by the presence of lamellar bodies, which are cytoplasmic vacuoles containing
electron-dense laminated membrane-like profiles. Lamellar bodies represent the material
secreted into the alveolar spaces as surfactant. Occasionally some lamellar body vacuoles
were empty, asifthe lamellar material had washed out or been secreted. Surfactant or
lamellar material within airway spaces was only occasionally identified in control lungs
or treated lungs. The type I pneumocyte (PN1) is characteristically flattened and lines the
alveolar space as a thin marginofcytoplasm. Type I pneumocytes differentiate from type
II preumocytes. Many pneumocytes appeared to be cuboidal without distinctive lamellar
bodies, and may represent a transition stage between PN2s and PN, especially since
these lungs were fetal and had not been expanded with air. Additionally, some cuboidal
epithelial cells represented terminal bronchiolar epithelium.

Type II pneumocytes and lamellar bodies were randomly identified in these control lungs.
Some lamellar-like bodies were also present within capillary lumina, although in the
control sections examined no lamellar bodies were clearly identified in the alveolar
lumina.

0.4 mg/kg/day. Qualitatively, the lung samples from animals given 0.4 mg/kg/day
appeared essentially the same as control samples. A representative sample is shown in
Figure 10. Random type Il pneumocytes containing lamellar bodies were identified, and
only occasionally some lamellar material was seen within alveolar lumina.
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1.6 mg/kg/day. Figures 11 and 12 illustrate some representative ultrastructural features
from rat fetal lung samples given 1.6 mg/kg/day. These were considered essentially
similar to the control and other treated samples. Lamellar bodies were identified within
type IT pneumocytes and, occasionally, within alveoli.

3.2 mg/kg/day (High-Dose). Ultrastructural pathology of the high-dose lungs was
essentially similar to control, low- and mid-dose samples. The collapsed nature of most
of the alveoli and septa made definitive quantitation impractical. Some lamellar bodies
were identified within capillary lumina and only a small amount was seen within alveoli.
Figures 13 and 14 illustrate some representative lung fields from the high-dose animals.

CONCLUSION

Ultrastructural evaluation of liver and lungsofrat pups from dams treated with 0
(control), 0.4, 1.6, or 3.2 mg/kg/day (high-dose) PFOS identified increased numbers of
peroxisomes within hepatocytes of rat pup livers from dams given 1.6 or 3.2 mg/kg/day.
Quantitation of peroxisomes indicated at least twice the number of peroxisomes in
animals treated with 0.4 mg/kg/day and triple the number in those given 1.6 or 3.2
‘mg/kg/day. Differences in cellular membranes or mitochondria were not discernible
between control and treated animals in the samples examined; however, suboptimal
fixation precluded a detailed evaluation of these organelles.

In lung samples, the presence of type IT pneumocytes and lamellar bodies was evaluated.
No significant ultrastructural differences were identified between lung from control and
treated rats. Random type II pneumocytes containing lamellar bodies were identified in
all lungs examined ultrastructurally. Although some lamellar material (surfactant) was
morphologically identifiable within alveolar lumina, no significant differences were noted
between control and treated samples.
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LIGHT MICROSCOPIC EVALUATION

Study No.: 418-013 (PAI99-11 Species/Strain: Crl:CD®BR VAF/Plus®
Rats, Term Fetuses

Animal No:_see below Tissue: __ Liver

Sex: nla

Interpreting Pathologist (signature and date):

T Animal |
Dose Number Microscopic Findings and Comments
mgs | 1950+-3 |1. Exiameduliary hematopoiesis (EME, diffuse, moderate

} | 2. Cytoplasmicclearing diffuse,moderate
be 3:Mitotic figures minimal mulifoeal155051 1. EMH,diuse, moderate
el 12,Cytoplasmic clearing. diffuse moderate

65064 1. EMH, diffuse, moderate
| 2. Cytoplasmic clearing, diffuse, moderate
| 3.Eosinophilic granularity. cytoplasmic,increased.periportal, minimal ___|

950571] 1. EMH, diffuse, moderate
12. Cytoplasmic leaing, diffuse, moderate
bt.Eosinophilicgranulaiy, cytoplasmicincreased.peiporial,minimal__T9516:3 1. EMH.diffuse,moderate

2. Cytoplasmicarin,diffuse, moderate
3. Mitte figures, minimal, muifocsl

Oimgks| 1951 | 1. EVI. Gffse, moderac
| |2. Cytoplasmic clearing,diffuse, minimal

3: Eosinophilicgranularity. cytoplasmic increased, diffuse, minimal _____
1653637 17 EMH, diffuse, moderate

| 2. Cytoplasmic clearing diffuse, light
3: Eosinophilicgranularity, cyoplasmic inressed. periportal,sight5563417 EMH,diffuse, moderate
2. Cytoplasmic clearing, diffuse. light
3: Eosinophilic ganulaiy, cytoplasmic increased: perioral light ___

1554611. EMH, diffuse, moderate
12. Cytoplasmic clearing, diffuse. slight

|___|3 Eosinophilic granularity. cytoplasmic, increased. diffuse.minimal ____|
T1586 1. EMH, diffuse. moderaely-severe
| 2. Cyoplasmicclearing,diffuse.slight

3. Eosinophilic ranulaiy. cytoplasmic, increased, periportal light
| 4 Mitotic figures, minimal, mulifocsl

Page 1063

00155)



T Amal |
Dose | Number MicroscopicFindingsand Comments

Tomgig | 19560-1 | 1. Eosmophilc granularity,cytoplasmic, increased, moderate,
| | dius

eenmmmesieBoEME,Gis,MOGETRENYSVE oes
1716503 1. EMH,diffuse,moderatelysevere.
| 2. Cytoplasmic learing,diffuse, minimal
| 13. Eosinophilicgranularity, cytoplasmic,increased, diffuse, slight

sss MUO SEUERS:FUNNEL, EUIOCHL eee]
95803 1. EMH.diffuse, moderaie

12. Cytoplasmicclearing diffuse, moderate:
i 13. Eosinophilicgranularity, cytoplasmic, increased. periportal, minimal

4:Mitotic gures, minimal multifocal |
1552.2] 1. EMH.diffuse, moderatcly-severe

| 2. Cytoplasmicclearing, diffuse light
msm.3: Eosinophilicgranularity, cytoplasmic, increased.diffuse. slight...

171856231. EMH, diffse, moderacly-severe
| 12. Cytoplasmicclearing,diffuse,minimal
| | 3. Eosinophilic granularity, cytoplasmic,increased,diffuse, slight

Tamgks | 193683 | 1. Ecsimophihe granary, cytoplasmic, imereased, moderate,
i diffuse

| 2. EMH,diffuse,moderatly-severe:
| 3: Mitoticfigures, slight multifocal ________________

163657 1Eosinophilic sranulaiy,cytoplasmic,increased.sgh
diffuse

2. EMH,diffuse, moderately-severe
ee3: Mitotiefigures, slight, mulifocal __........... gr

TSSTET | 1. Eosinophilic granularity, cytoplasmic. increased, moderate, diffuse
2. EMH, diffuse, moderately-severe

OI OO  ....FcBe ,
1957741. Eosinophilic granularity.cytoplasmic. increased, moderate,

| diffuse
2. EMH,diffuse.moderatelysevere

oo, MBO SEUSS INS, OSH
T65753 1. Eosinophilic granularity. cytoplasmic. increased.moderate diffuse

| 2. EMH,diffuse, moderatly-severe

Page20f3
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Tncidence and Severity of Light Microscopic Liver Findings

Microscopic Finding PFOSDose Levels (mg/kg/day)
[) 04 16 32

wmercomned]©O_o|
‘Eosinophilic granularity, cytoplasmic,
increased

minimal| 2 2 1
slight | - 3 3

moderate| - - 1
Cytoplasmic clearing

minimal| - 1 2
slight | - 4 1

moderate| _5 - 1
Extramedullary hematopoiesis mie 2 [0]

moderately-severe| __- 1 4
‘Mitotic figures, increased

minimal| 2 1 2 2
slight| - - 2

Page 3of 3
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: _418-013:EM-0939 Species/Strain:C.CDOBRVAEPLs®
Rat

Animal No: __19504:3 Tissue:Liver

Treatment Group: _0 mg/kg, Control Block Nofs).: __99.39-1
Z15778 -

Sex: _nonapplicable Photo/Negative No(s): ZIST82

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date): 3.10.99

Features: ZISTIE. Liver. Hepatocyte adjacent to central vein a1 and bottom. Bile
canaliculus at top. Cytoplasmic organelles are clumped together with intervening spaces
of fine granular material. Mitochondria appear dense and have some dilated cristae. Five
(5) peroxisomes counted.
ZI5779. Liver. Hepatocyte exhibiting similar cellular details as Z15778. Zero (0)
peroxisomes clearly identified.
ZIS780. Liver. Hepatocyte appears similar above examples with clumped organelles
A hematopoietic cell is in the top right sinusoid and a bile canaliculus is present in the.
lower eft. Mitochondria appear dense and have some diated cristae. Thee (3)
peroxisomes counted.
ZIST8I, Liver. Hepatocyte and adjacent sinusoid containing two nucleated rd blood
cells. Mitochondria appear dense with some granular deposits and dilated cristae. Few
numbers of peroxisomes identified, although poor fixation makes their clear identification
difficult. Four (4) peroxisomes counted.
ZIS782. Liver. Center hepatocyte is surrounded by several other hepatocytes. wth a
sinusoid containing a nucleated erythrocyte in bottom right anda bile canaliculus in top
portion of photograph. Mitochondria appear dense with some granular deposits and
dilated cristae. Four (4) peroxisomes counted.

Conclusions: Normal hepatocyte. Suboptimal fixation. Average 3.2 peroxisomes per
hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013; EM-99.39 Species/Strain:Cr.CD®BRVAF/Plus®
Rat

Animal No: ___19504-3 Tissue: Lung

Treatment Group: _0 mg/kg, control Block No(s). 99.392
Z15783 -

Sex: __nonapplicable Photo/Negative No(s).:_Z15787

Significant Lesions (check one): Yes X_ No

Intepreing Paologit (signature and date):
Features: Z15783. Lung. Dark lining cell is a type Il pneumocyte (PN2) which contains fourTamla bccn Adee in cll re cobordal wih shonda ranimer he
cytoplasm consistent with glycogen. Subjacent to the surface is a capillary and endothelial cell
nd Cull with a oblong lees ad abundant pike mail in 15 epcoplam, propably a
copmase
Z1552 Lang. Cental dark lining els a PNZ with several lamella bodies. A large ara ofnrrei mi el i reba logon. Adiscnt ining cls contin sbondan BreSanur mteril probly glytogen ss wl. Doral 1an loc cc with mimerous
achonari and same endoptasm edu and sel dnc Branle, proba
macrophage. A<apiayand endothta cell i 0 he right of he PN.
ZLTTE Lar, hone ofoud sph cls wht sat granteemater ithe

eyCE hove rn agen out. Subscene 3 calla ning endodelo cel 3d 5ee
Z1578, Lung. An locus wit several cubed ping ces Appear o be unflatenedI
ciggesive ofaFN. The long le probablyanrfsr. Desayis a coir anda souplerimaelal cots15285 Long. Are of collapsed ave and capillaries. Erythrocytes within calc.

a
Conclusions: Normal lung. Few type II pneumocytes and lamellar bodies identified.

001556



‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418:013; EM-99.39 Species/Strain: CrLCDOBRVAEPlus®.
Rat

Animal No.: __19505-| Tissue:Liver

Treatment Group:_0mg/kg, control Block No(s): 99393
ZIS788 -

Sex: _non applicable. Photo/Negative No(s).;_Z15792

Significant Lesions (check one): Yes __X_ No

Interpreting Pathologist (signawre and date: ____

Features:  ZIST88. Liver. Hepatocyte contains abundant fine granular material and
some clumpingofmitochondria and endoplasmic reticulum. Mitochondria are dense and
contain some dilated cristae. Few peroxisomes are noted, four (4) counted.
Z15789. Liver. Hepatocyte appears similar to Z15788, with fine granular cytoplasmic
‘material and clumping of larger organelles. Four (4) peroxisomes counted.
ZI5790, Liver. Hepatocyte. Ventrally is a large sinusoid witha Kupffer cell among
Several erythrocytes. A hematopoietic cell is on the lower right. Some dilated blebs of
rough endoplasmic reticulum (RER) are evident in the center hepatocyte. . Mitochondria
appear dense with some granular deposits and dilated cristae. One (1) peroxisome
counted.
ZIS791. Liver. Hepatocyte appear partially detached from adjacent cells and.
suboptimally fixed. . Mitochondria appear dense with some granular deposits and dilated
cristae. Two (2) peroxisomes counted.
Z15792, Liver. Hepatocyte appears essentially similar to those described above.
‘Abundant fine granular material in cytoplasm.. Mitochondria appear dense with some
granular deposits and dilated cristae. Some dilated blebs of RER noted. Four (4)
peroxisomes counted.

Conclusions: Normal hepatocyte. Suboptimal fixation. Average 3.0 peroxisomes per
hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

StudyNo.: 418-013.EM-0939 Species/Strain:CiCD®BRVAF/Plus®
Rat

Animal No: __19505-1 Tissue: Lung

Treatment Group:_0mg/kg, Control Block No(s). __9939-4
215793 -

Sex: __nonapplicable Photo/Negative No(s).:_Z15797

Significant Lesions (check one): Yes __X No

Interpreting Pathologist (signature and date):

Features: Z15793, Lung. Alveolus with lining cells. Two cuboidal pneumocytes with
fine granular cytoplasm. Top cell has an extended flatened portion that contains a
lamellar-like structure, and may be a PN2 that is becoming a PN1. Normal, more
flattened PN1s are present adjacent to these two central cls.
15794. Lung. Two of four cuboidal lining cells have lamellar bodies characteristic of
PN2. Smaller and darker cells has a microvillous border than contains a lamellar
structure, probably alveolar surfactant.
Z15795. Lung. Alveolus with lining cells. Dark cuboidal cell is a PN2 and contains
several lamellar bodies. Some flattened PNs are present as well as another cuboidal
preumocyte. A capillary containing erythrocytes is within the alveolar septum.
215796. Lung. Alveolus and areaofcollapsed septa. Two PN2s are present, both
containing two to six lamellar bodies. No alveolar luminal lamellar structures are:
evident.
Z15797. Lung. Alveolus and lining cells. The dark columnar cell is a PN2 and contains
Several lamellar bodies. The left adjacent pneumocytes appear not to have flattened out
as more differentiated PN1s. A second PN2 is just to the right of the central PN2, and
contains several small lamellar bodies. Subjacent tot he alveolus is a capillary containing
a leucocyte and endothelial cell

Conclusions: Normal lung. A moderate number of type 1 preumocytes were
identifiable, and contained lamellar bodies.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013; EM-99.39 Species/Strain: CL.CD®BRVAE/Plus®.
Rat

Animal No.: _19506-4 Tissue: Liver

Treatment Group: _0 mg/kg, control Block No(s). __99.39-5
Z15808 -

Sex: __non applicable Photo/Negative No(s).:_Z15812

Significant Lesions (check one): Yes __X No

Interpreting Pathologist (signature and date): ____

Features: ZI3808. Liver. Hepatocyte contains abundant fine granular cytoplasmic
material and some clumping of predominantly mitochondria and rough endoplasmic
reticulum. Five (5) peroxisomes counted.
Z15809, Liver. Hepatocyte appears similar to Z15808. Some dilated blebs of RER are
noted. Six (6) peroxisomes counted.
Z15810. Liver. Hepatocyte has a washed-out appearance to much of its cytoplasm, and
is surrounded by hematopoietic cells ventrally. Endothelial cells are incompletely
defined. At the top leftof the photograph is a bile canaliculus. Two (2)peroxisomesare
counted.
ZIS811, Liver. Hepatocyte with prominent bile canaliculus at lower left and sinusoid on
right margin of photograph. Mitochondria are dense and contain some dense deposit and
dilated cristae. Six (6) peroxisomes counted.
Z15812. Liver. Hepatocyte contains abundant washed-out cytoplasm and clumping of
RER and mitochondria. At the top are two hematopoietic cells and a bile canaliculus is
present in lower right of photograph. Three (3) peroxisomes counted.

Conclusions: Normal liver, Suboptimal fixation. Average 4.4 peroxisomes per
hepatocyte
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _41. ; EM-99.39 Species/Strain: Cl.CD®BRVAF/Plus®
Rat

Animal No.: _19506-4 Tissue: Lung

Treatment Group: _0 mg/kg, control Block No(s). 99.39-6

Z15818 -
Sex: non applicable Photo/Negative No(s).:__Z15822

Significant Lesions (check one): — Yes X No

Interpreting Pathologist (signature and date):

Features: ZISS1E, Lung, Dak coll with round mcleds Tn te comer 3 PNG which pacally
lines the alveolar space. Several lamellar bodies are within its cytoplasm. The large clear
cytoplasm represents an adjacent PN. Acapilry conaling an efyfrocyte within the septum
is immediately adjacent the PN2. Th remainder of he tisue 1s Collapsed alveoli and sepa
Z15819, Lung. Athin-marginofPNI surroundsaprotrudingseptumand capillaryinthe middle
fhe phorogaph.Twoendothelial cols appea 0 in he Gapirary.which contans an
erythrocyte. To the right is a somewhat darker PN2, which contains several lamellar bodies. In
a comal boom 15 arg (pe | preumocyte, with large polygonal nucleus and mosdly dese
a
ZIS820, Lung. PN1s line several sepa inthis photograph. Dorsal, the septal capillary
contains a lymphocyte and a nucleated erythrocyte. In the center capillary a granulocytic cell is
evident Nodiscernible PN2s of lamellarbodiesare cident
ZISS21. Lung. Alvesan lining cells. & PN2 is presen ining th alveolus. I is th darker
il wih several died mela bodies. Most of the amellr materi in hese bodis is
missing. Two PIsarc evident on theright marginof nis alveolar space. Large nucleus on the
Tet appears o belong oan endothelial cl Hing a sepa capary,
ZISE5. Lung. Alveolus and several ining cell. Mest appear 16 be PN1s with abundant
Somewhat clase yoplasm which hasn't completely latened ow. No definitive PN2s are
cviden, although tw small vacuole na ning preamocyte a he boriom of he photograph
may represent lamellar bodies. A capillary omauning two mucleaed cells occupies the High side
of the photograph.

Conclusions: Normal lung. Occasional type If pneumocytes containing lamellar bodies
identified. No lamellar material noted within alveolar spaces.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013: EM-99.39 ‘Species/Strain:Cr.CD®BRVAF/Plus®
Rat

Animal No.: __19509-1 ‘Tissue: Liver

Treatment Group: 0 mek, control Block No(s): __99.39:7
215823

Sex: __non applicable Photo/Negative No(s).;_Z15827

Significant Lesions (check one): Yes _X_ No

Interpreting Pathologist (signature and date):

Features: Z15823. Liver. Hepatocyte bordered by sinusoid containing nucleated
erythrocyte on left and other hepatocytes on bottom and right. Anendothelial cell is in
the upper left portionofthe photograph. There is clumping of the mitochondria and RER
‘with an intervening open area or areas filled with fine granular material. The RER is
dilated. Mitochondria contain some granular deposits. Five (5) peroxisomes counted.
215824, Liver. Hepatocyte. At the top is a nucleated erythrocyte. Sinusoidal
endothelium is poorly delineated. The RER shows some blebbing and dilatation, and
mitochondria have some dense deposits and some dilatationofcristae. Five (5)
peroxisomes counted.
Z15825. Liver. Hepatocyte surrounded by hematopoietic cells. The RER and nuclear
envelope shows some dilatation and blebbing. Mitochondria appear dense and have some
‘granular deposits and dilated cristae. Seven (7) peroxisomes counted.
215826. Liver. Hepatocyte appears essentially similar to above described cells with

clumping of major organelles. Five (5) peroxisomes counted.
215827. Liver. Hepatocyte surrounded by hematopoietic cells. A single larger vacuole is
present in the cytoplasm and contains a flocculent like material. Four (4) peroxisomes
counted.

Conclusions: Normal hepatocyte. Suboptimal fixation. Average 5.2 peroxisomes per
hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013; EM-99.39 ‘Species/Strain: CiL.CDBBR VAF/Plus®.
Rat

Animal No: _19509-1 TissierLung

Treatment Group:_0mg/kg, control Block No(s): __9939-8
715828 -

Sex: __non applicable Photo/Negative No(s).._Z15832

Significant Lesions (check one): Yes X__ No

Interpreting Pathologist (signature and date): ____

Features: Z13828. Lung. Alveolus and lining cells. The darker cuboidal cell is a PN2 and
contains several lamellar bodies. An erythrocyte is immediately to the leftofthe PN2 and
appears to be within the alveolus. At top let is a pneumocyte which has two small lamellar-like
bodies and is probably a PN2 in transition to a PN1. A flattened PN1 is immediately on top and
to the right of the dark PN2. Beneath these cells the septa are collapsed together.
215829. Lung. Alveolus and lining cells. The smaller dark cel is a PN2 with several lamellar
bodies. To its right is a flattened PN1 and to is lefts a cuboidal PN. The lamellar or myelin-
like material o the rightofthe PN2 appears to be within a capillary lumen. At the bottom right
is a thin-walled septum containingacapillary and erythrocyte.
ZL5830. Lung. Two erythrocytes are within the capillary lumen. The lining preumoeytes are
Tattened and appear to contain several vacuoles that may have contained lamellar bodies.
Subjacent are collapsed septa and 2 mixture of septal cells including pneumocytes and
endothelial cell.
ZIS831. Lung. Areaofcollapsed alveolar septa. Atthe left middle and right middle-top are
ark cells which contain lamellarbodiesand are PN2s. Other cells are compressed pneumocytes,
endothelial cells, andblood cells within capillaries. Some lamellar debris appears to be within
capillary lumina.
215832, Lung. Area of collapsed septa. The large round clear cell is a cuboidal pneumocye.
Dorsal to this are endothelial cells lining a capillary. The lamellar structure appears o be within
the lumen of the capillary.

Conclusions: Normal lung. Scattered type Il pneumocytes present. Some lamellar
material also present within capillaries. No lamellar bodies noted in alveolar spaces.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013; EM-99.39 Species/Strain:CilCDOBRVAF/Plus®
Rat

Animal No: __195162 Tissue: Lung

Treatment Group:_0mg/kg, control Block No(s): 9939-10.
Z15838 -

Sex: __non applicable Photo/Negative No(s).:_Z15842

Significant Lesions (check one): ___ Yes _X No

Interpreting Pathologist (signature and date):

Features: Z15838. Lung. Two pneumocytes a the bottom are PN2 and contain some
lamellar bodies. Dorsal to them are collapsed septa containing primarily pneumocytes
and endothelial cells,
215839. Lung. Several pneumocytes are present. Central pneumocyte contains several
lamellar bodies and is a PN2. Flattened PN1s line the protruding septum which contains
acapillary, endothelial cell and leucocyte within the capillary.
Z15840, Lung. Single septum lined by PN1s on either side. On the right top is a PN2
with several lamellar bodies. The right lower pneumocyte also contains a single lamellar
body. The septal capillary and endothelium are also evident.
ZIS841. Lung. Area of collapsed septa. At right are two pneumocytes which contain
multiple lamellar bodies. Other compressed septal cells appear to be pneumocytes and
endothelial cells.
215842. Lung. Area of collapsed septa. Several cuboidal pneumocytes are present .
Centrally is a capillary containing an erythrocyte. Next to tis a couple lamellar
structures that appear to be within the capillary lumen.

Conclusions: Normal lung. Random type Il pneumocytes containing lamellar bodies
were identified. No lamellar bodies were clearly identified withinalveolar spaces.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 418-013, EM-9939 Species/Strain: CALCDBBR VARPlus
Ra

Animal No _195162 TissueLiver

Treatment Group: _0 mg/kg, control Block No(s) __ 9939-9
715833 -

Sex: __non applicable. Photo/Negative No(s). Z15837

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date):

Features: Z15833, Liver. Hepatocyte with a sinusoid al lower right and a bile
canaliculus on the lef. Cell has abundant washed-out cytoplasm and clumping of
mitochondria and RER. There is dilatation of RER and the nuclear envelope.
Mitochondria contain some granular deposits and some dilated cristae. Plasma
‘membranes and sinusoidal endothelial cells are poorly delineated. Five (5) peroxisomes
counted.
215834, Liver. Dilation and blebbing of RER. Some granular deposits present in
mitochondria. Nine (9) peroxisomes counted.
215835. Liver. Mitochondria contain some dense deposits and dilated cristae. There is
blebbing of the RER. Plasma membranes are poorly defined. Five (5) peroxisomes
counted.
Z15836. Liver. Hepatocellular morphology essentiallysimilaras those described above,
Four (4) peroxisomes counted.
Z15837. Liver. Mitochondria contain some dense deposits and dilated cristae. Plasma
membranes are poorly defined. A multivesicular body is present to the right of the
nucleus. Cell at lower left appears to be an endothelial cell, but may be a hematopoietic
cell in the sinusoids. Two (2) peroxisomes counted.

Conclusions: Normal liver. Suboptimal fixation. Average 5.0 peroxisomes per
hepatocyte.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013 EM-99.39 ‘Species/Strain:CiCDEBRVAF/Plus®
Rat

Animal No. __19534- Tissues __Liver
‘Treatment Group: _0.4 mg/kg Block Nos): __99.39-31

Z15935 -
Sex: _non applicable Photo/Negative No(s).._Z15939

Significant Lesions (check one): X Yes No

Interpreting Pathologist (signature and date):

Features: Z15935. Liver. Hepatocyte with poorly-defined plasma membrane and no
surrounding endothelial cells. Some hematopoietic cells are around this hepatocyte.
Mitochondria contain some granular deposits and some dilated cristae. RER is dilated
and shows some blebbing. Four (4) peroxisomes counted.
Z15936. Liver. Hepatocyte shows marked dilationofRER and poor delineation of the
plasma membrane. The nuclear envelope is also dilated. A large clear vacuole is present
in the right side of the cell. Eighteen (18) peroxisomes counted.
Z15937. Liver. Hepatocyte with clumping of organelles and intervening washed-out
areas of cytoplasm. Mitochondria contain some granular deposits and some dilated
cristae. RER is dilated and shows some blebbing. Eleven (11) Peroxisomes counted.
Z15938. Liver. Hepatocyte shows similar ultrastructural morphology as those described
above, with suboptimal fixation. A multivesicular body is present to the right of the
nucleus. Eleven (11) peroxisomes counted.
Z15939. Liver. Hepatocyte with clumpingof organelles and intervening washed-out
areas of cytoplasm. Plasma membrane is indistinct. A hematopoietic cell is at the bottom
of the photograph. Mitochondria contain some granular deposits and some dilated.
cristae. RER is dilated and shows some blebbing. Sixteen (16) peroxisomes counted.

‘Conclusions: There appears to be increased numbers of peroxisomes per hepatocyte
compared with control liver. Average 12.0 peroxisomes per hepatocyte. Cellular fixation
Sboptimal
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 418-013EM-9939 Species/Strain:C.CD®BRVAF/Plus®
Rar

Animal No: __ 1953-1 Tissue: Lung

Treatment Group: 04mg/kg Block No(s): _99.39-32
215941 -

Sex: __nonapplicable Photo/Negative No(s).._15945

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date):

Features: ZI5941 Lung, Alveolus and lining cells. All the ining cells sppear to be type|
pneumocytes (PNI). Beneath the PNIs isa round to polygonal cell containing 5 lamellar bodies
in ts cytoplasm; his is 2 type If pneumocyte (PN2). This s probably a lining cell, and the plane
of section is somewhat flat through the septal wal,
215942. Lung. Alveolarspaceand lining cells. The dark and somewhat flatened lining cell is a
PN2 and contains several vacuoles empty of contents. These appear to be “empty” lamellar
bodies. The lightr-staining pneumocyte at the far left also contain two similar-appearing
vacuoles.
215943. Lung. Alveolus and liningcells. The dark nucleus is part ofa flattened pneumocyte,
but also attaches with two adjacent more lucent PN1s. No lamellar bodies noted in this
photograph, although a vacuole adjacent o the op lef nucleus may be an “empty” lamellar
body. Septal walls and alveoli are collapsed and normal pulmonary architecture is indistinct.
215944. Lung. Thedark lining cellon th right containsseveral lamellar bodies andis a PN2.
“The other lining cells, although cuboidal, appear to be preumocytes which have not flattened out
in the characteristic type I pneumocyte fashion.
215965. Lun. Alveolus and lining cell. The two dark lining lls both appear fatiened along,
the septal wall and are PNIs. No lamellar bodies are seen in these lining cell. The top cell in
the photograph appears detached and surrounded by some extracellular lipid-like material. Its
identity is unclear, but may be a macrophage or endothelial cell. A capillary is present at the top
lef,

Conclusions: Essentially normal fetal lung. Random type Il preumocyies with lamellar
bodies identified. No remarkable abnormalities noted.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418:013 EM-99.30 Species/Strain:CLCDOBRVAE/Plus®
Rat

Animal No: __195363 Tissue: Liver

Treatment Group: _0.4 mg/kg Block No(s).: 99.39.33
Z15946 -

Sex: __nonapplicable Photo/Negative Nofs).._Z15950

Significant Lesions (check one): ___X__ Yes No

Interpreting Pathologist (signature and date):

Features: Z15946, Liver. Hepatocyte. There is dilatation of RER and of the nuclear
envelope. Some granular deposits are evident within some mitochondria. Four (4)
peroxisomes counted.
215941. Liver. Hepatocyte. There is some clumping of organelles. The RER and
nuclear envelope are dilated. Seventeen (17) peroxisomes counted.
Z15948. Liver. Hepatocyte. There is poor definition of the plasma membrane. RER and
the nuclear envelope are dilated. Fourteen (14) peroxisomes counted.
215949, Liver. Hepatocyte appears similar to those described above. Eighteen (18)
peroxisomes counted.
Z15950, Liver. Hepatocyte. At the top is an endothelial cell and several adjacent
erythrocytes and one nucleated erythrocyte. The plasma membrane of the hepatocyte is
indistinct and organelles are clumped in the cytoplasm. RER is dilated. Eight (8)
peroxisomes counted.

Conclusions: Increased number of peroxisomes per hepatocyte compared with control
samples. Average 12.2 peroxisomes per hepatocyte. Suboptimal fixation.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418-013EM-0939 ‘Species/Strain:Cr.CD®BRVAF/Plus®
Rat

Animal No ___ 19536 Tissue:Lug

Treatment Group: __0.4 mg/kg Block No(s): __99.39-34
Z15951 -

Sex: __non applicable Photo/Negative No(s).:_Z15955

Significant Lesions (check one): Yes _X No

Interpreting Pathologist (signature and date):

Features: ZIS93L. Lung. Alveolus and areaofcollapsed septa. The botiom alveolus contains
debris including some lamellar material consistent with secreted lamellar bodies (surfactant)
from PN2s. The lining pneumocytes are all flattened and appear to be PN1s. No PN2s are
identified. At least two capillaries are present inthe collapsed septal area.
215952, Lung. Alveolus and lining cells. PN1s linethealveolar space and are flattened. On
the right the nucleus and cell beneath the PN contains asingle dark lamellar body, which
suggest this cell maybe a PN2. Other cells in the photographare endothelial cells, granulocyte in
acapillary and some nonidentified cells. No lamellarbodies are present in the alveolar lumen.
215953. Lung. The prominent dark lamellar or myelin-lke body in the center of the photograph
is within a capillary space. Type | pneumocytes ar flattened and line the alveolar space. At the
bottom of the photograph in the collapsedseptal area is 2 cell which contains two lamellar
bodies, a PN2. No abnormalities noted.
215954, Lung. Alveolus and lining cells. A small central dark cell contains 3-4 lamellar bodies
and is a PN2. The adjacent cell is cuboidal, but appears to be 2 preumocyte which has not
flattened out. A capillary containing several erythrocytesand a lining endothelial cell is
prominent in the centerofthe photograph. Some debris is present in the alveolar lumen, and
some may be fine lamellar material. The nucleated cell at the top contains two lamellarbodies
and is also a PN2.
215955. Lung. Lamellar bodies within a PN2 line the alveolar space. Collapsed alveoli and
septa fill the topofthe page. No abnormalities noted.

Conclusions: Essentially normal fetal lung. Some type Il pneumocytes identified
containing lamellar bodies. Some lamellar bodies present within alveoli.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013 EM-99.39 ‘Species/Strain:C.CDOBRVAFPlus®
Ra

Animal No: __19543-4 Tissue: Liver

Treatment Group: _0.4 mg/kg Block No(s).: 99.3935
215956 -

Sex: __non applicable Photo/Negative No(s).:_Z15960__

Significant Lesions (check one): __X___ Yes No

Interpreting Pathologist (signature and date):

Features: Z15956. Liver. Hepatocyte with clumpingofRER and mitochondria.
Plasma membranes are indistinct. Cross-sections of RER appear dark. A bile canaliculus
is present at the top right. Several hematopoietic cells are around the periphery.
Mitochondria contain some dilated cristae. Eight (8) peroxisomes counted.
215957. Liver. Hepatocyte morphology appears similar to Z15956. Organelles are
clumped in the cytoplasm; intervening spaces contain fine granular material which is
probably glycogen and cytosolic debris. Five (5) peroxisomes counted.
Z15958. Liver. Hepatocyte with bile canaliculi present at top and bottomof cell.
Fifteen (15) peroxisomes counted. Fixation is very poor.
215959. Liver. Hepatocyte with marked clumping of organelles. Two hematopoietic
cells are present at the bottom of the photograph. Three (3) peroxisomes counted.
Z15960. Liver. Hepatocyte surrounded primarily by hematopoietic cells. Sinusoidal
endothelial cells are absent due to poor fixation. Hepatocytic mitochondria contain some
granular deposits and dilated cristae. Nine (9) peroxisomes counted.

‘Conclusions: Section of liver exhibits suboptimal to poor fixation. Numbers of
peroxisome per hepatocyte only very slightly higher than control values. Average 8.0
peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 415-013EM-9930 Species/Strain:CCD@RRVAFPUs®
Rat

Animal No:195434 Tissue: Lung

Treatment Group: _0.4 mg/kg Block Nof(s).: _99.39-36

Z15961 -

Sex: _nonapplicable Photo/Negative No(s).:__Z15965

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date): ______

Features: ZL5981. Lung. Alveolus and fming cells. Lining cells appear cuboidal and may bc
a terminal bronchiole. Thecentral cuboidal cell contains several lamellar bodies withina fine
granular cytoplasmic background. On ithe side ar two darker compressed cels which contain
apical vacuoles. Some lamellar material is present in th alveolar space.

15962. Lung. Several cuboidal pneumocytes line this airwayor alveolar space. They al
Contain abundant granular material in their cytoplasm, which is consistent with glycogen. No
PN2s are evident. A flatened PN is present a the ight top of the alveolar space. Two septal
capillaries are present, one dorsally and one ventrally. Both contin some lamellar myelin-ike
materia in their lumina.
Z15963. Lung, Photograph shows several cuboidal pneumocytes, th top cll of which contains
clear vacuole suggestive ofan “empty” lamellar body. A dark erythrocyte is present in the
capillary to the left of the lining cells. The cel st th bottom left containsa few small lamellar
bodies and s probably a PN2. No lamellar bodies noted in alveoli, and no abnormalities noted
215964, Lung. Alveolus and lining cell. The lining cells ar predominantly flattened and
appear to be differentiated PN. Several mitochondria andadark vacuole are present n the
central lining cell. The dark vacuole may represent a depleted lamellar body. The dark lamellar
myelinlike structure near the top is withinacapillary space withacollapsed septum.
215965. Lung. The cell at the bottomof the photograph contains several lamellar bodies and is
A PN2 within th collapsed septum. PN lineth air space on the right. Two capillaries
containing dark erythrocytes are beneath the surface epithelium. No abnormalities ae noted

Conclusions: Essentially normal fetal lung. Several type Il pneumocytes identified with
lamellar bodies. Also, some lamellar structures noted within alveolar spaces.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 418-013EM-9939 Species/Strain:Cr.CD®BRVAF/Plus®
Rat

‘Animal No.: 19546-1 ‘Tissue: Liver

Treatment Group: __0.4 mg/kg Block No(s). 99.39-37

Z15966 -
Sex: __non applicable ‘Photo/Negative No(s).:__Z15970

Significant Lesions (check one): ___X Yes ____ No

Interpreting Pathologist (signature and date):

Features: 215966, Liver. Hepatocyte. Plasma membrane is indistinct and cytoplasmic
organelles are clumped together. Mitochondria show some dense deposits and dilated
cristae. Fifteen (15) peroxisomes counted.
Z15967. Liver. Hepatocyte appears morphologically similar to Z15966, with clumping
of organelles, indistinct plasma membranes, and mitochondrial changes. RER appears
dilated. Seven (7) peroxisomes counted.
Z15968. Liver. Hepatocyte. A prominent bile canaliculus is present in the bottom right
corner. Organelles are clumped with large intervening spaces of fine granular material,
Mitochondria show some dense deposits and dilated cristae. Twenty (20) peroxisomes.
counted.
Z15969. Liver. Hepatocyte appears essentially similar to Z15968. Fixation is poor.
Eleven (11) peroxisomes counted.
Z15970. Liver. RER is dilated and plasma membranes are indistinct. An endothelial cell
is not present at sinus at top. Mitochondria show some dense deposits and dilated cristae.Twelve (12) peroxisomes counted

Conclusions: Liver exhibits poor fixation. There appears to be increased numbers of
peroxisomes per hepatocyte. Average 13.0 peroxisomes per hepatocyte.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM-99.39 Species/Strain: Crl.CDOBRVAF/Plus®
Rat

Animal No: _10546-1 Tie:Lung

Treatment Group: _ 0.4mg/kg Block No(s). 9939-38
215971 -

Sex: __non applicable. Photo/Negative No(s).:_Z15975

Significant Lesions (check one): Yes _X No

Interpreting Pathologist (signature and date): _____

Features: ZI5971. Lung. Alveolus and lining cells. Several lining cells contain
lamellar bodies, most predominantly the center cell with at least nine lamellar bodies.
This is a distinctive PN2. The three cells at the top of the photograph appear to be
pneumocytes whose alveoli are out of plane of section orare collapsed.
215972. Lung. Photograph slightly out of focus. An unattached PN2 is present in the
alveolar space. Both sidesofthe septum are lined by flattened PN1s. A capillary and
endothelial cell are evident within the septum. No lamellar material is present in the
alveoli.
215973. Lung. Alveoli and septum. The dark cell on the top left is a PN2 with several
“empty” lamellar bodies. The other lining cells are PN1s. A capillary with a luminal
erythrocyte is present in the center of the septum. No lamellar material is present in the
alveoli.
215974, Lung. Alveolus and lining cells. A flatened PNI lines the bottom margin of
the alveolus. Next tot is a cuboidal pneumocyte with several clear vacuoles, a PN2.
‘The vacuoles are “empty lamellar bodies. The central cell with a microvillous border,dilated nuclear envelope and distended endoplasmic reticulum is a cuboidal preumocyte
exhibiting some elements of suboptimal fixation. No lamellar bodies noted in the alveoli.215975. Lung. Cuboidal lining cell in center right and cell at center left both contain oneor two vacuoles which appear to be lamellar bodies. These cells are probably PN2s
converting to PNIs after expressing their lamellar (surfactant) material. No lamellar
material noted in the alveoli.

Conclusions: Essentially normal fetal lung. Scattered type Il pneumocytes with lamellar
bodies identified. No lamellar material is present in the alveoli
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013 EM-99.39 Species/Strain: CALCD®BRVAFPlus®
Rat

Animal No: __195462 Tissue: __Liver

Treatment Group: __0.4 mg/kg Block No(s).: __99.39:39
215976-

Sex: __nonapplicable Photo/Negative No(s).:_Z15980

Significant Lesions (check one): ____ Yes X No

Interpreting Pathologist (signawre and date): ___

Features: Z15976, Liver. Hepatocyte exhibits a poorly-defined plasma membrane. The
organelles are clumped and the mitochondria show dilated cristae. At top right is an
interstitial cell surrounded by collagen, probably a fibroblast. At the lower left are some
hematopoietic cells within a sinusoid. Four (4) peroxisomes counted.
215977. Liver. Two hepatocytes with an intervening bile canaliculus. Hematopoietic
cells are present in the upper right and lower left sinusoids. The larger cytoplasmic
organelles are clumped together and the cytosol appears washed-out or contains a fine
granular material. The mitochondria show some dilated cristae. The hepatocyte (bottom
cell) contains seven (7) peroxisomes.
215978. Liver. Central hepatocyte in photograph appears similar to those described
above, fixation is poor. Two (2) peroxisomes counted.
215979. Liver. Hepatocyte, whose morphology is similar to those described above. Five
(5) peroxisomes counted.
Z15980. Liver. Hepatocyte exhibits a poorly-defined plasma membrane. The organelles
are clumped and the mitochondria show dilated cristae. RER is dilated. Nine (9)
peroxisomes counted.

Conclusions: Essentially normal liver. Poor cellular fixation. Average 5.4
peroxisomes per hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM: Species/Strain: Cr.CDOBRVAF/Plus®
Rat

AnimalNo.: 195462 Tissue: Lung

Treatment Group: 04mg/kg Block No(s) _9939.40
Z1591 -

Sex: __non applicable. Photo/Negative No(s): Z15985

Significant Lesions (check one): _____ Yes __X No

Interpreting Pathologist (signature and date): ________

Features: ZI598L. Lung. Alveolus and lining cells. A partially detached pneumocyte
is present in the air space. Large right central cell contains a single lamellar body near its
top margin. The other dark organelles appear to be predominantly mitochondria. The
cytoplasm of these cuboidal pneumocytes contains a fine granular material suggestive of
glycogen.
Z15982. Lung. Central cell contains multiple lamellar bodies and is the cytoplasm ofa
PN2. This is in an area of collapsed alveoli and septa. A capillary and endothelial cell
are at the left of the photograph. The two dark cells on either sideofthe PN2 are not
clearly identifiable. The bottom right cell is a PN1. No abnormalities described.
Z15983. Lung. Two columnar cells on the right both contain lamellar bodies, although
the majority of their cytoplasm consist of fine granular material. PN1s appear to be at the
bottom of the photograph and a capillary and endothelial cell are at the left.
Z15984. Lung. An areaof collapsed alveoli and septa. At the top and bottom are two
round to polygonal cells that contain some lamellar bodies consistent with type IT
pneumocytes (PN2s). Some lamellar material appears to be extracellular adjacent to the
bottom PN2. The central cells all appear to be PNIs. At the bottom right is a capillary,
endothelial cell and erythrocyte. No lamellar bodies noted in alveoli.
Z15985. Lung. Ac the top right is a cuboidal PN2 lining the alveolus. This cell contains
several lamellar bodies, and sits next to a more flattened PN1. Centrally is a capillary
containing two large endothelial cell nuclei and an erythrocyte.

Conclusions: Essentially normal fetal lung. Random type Il pneumocytes (PN25)
containing lamellar bodies were identified. Some extracellular lamellar material
identified outside _one type II pneumocye.
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"TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM-99.39 ‘Species/Strain: CiL.CD®BRVAF/Plus®
Rat

Animal No.: 19560-1 ‘Tissue: Liver

‘Treatment Group: _1.6 mg/kg Block No(s).: __99.39-21
Z15884 -

Sex: non applicable Photo/Negative No(s).:_Z15888

Significant Lesions (check one): X Yes No

Interpreting Pathologist (signature and date):

Features: Z15884. Liver. Hepatocyte. Plasma membranes and adjacent endothelial
cells are indistinct, consistent with suboptimal fixation. Dilation of RER with some
blebs. Some dilated cristae in mitochondria. A single clear vacuole is present in the
cytoplasm on the right sideofthe cell. Fifteen (15) peroxisomes counted.
215885. Liver. Some granular deposits present in mitochondria and dilatation of RER.
Twenty-one (21) peroxisomes counted.
Z15886. Liver. Hepatocyte in center of photograph with hematopoietic cells at top.
Some clumping of mitochondria and RER. Dilated RER. Six (6) peroxisomes counted.
Z15887. Liver. Hepatocyte containing a single large lipid droplet in dorsal cytoplasm.
At top right is a hematopoietic cell and at lower left is a bile canaliculus. There is
clumpingofcytoplasmic organelles. RER and nuclear envelope appear dilated. Five (5)peroxisomes counted,
Z15888. Liver. Hepatocyte similar to those described above. Some stain precipitate ispresent on photograph. Eleven (11) peroxisomes counted

Conclusions: There appears (0 be increased numbers of peroxisomes per hepatocyte
compared with control samples. Average 11.6 peroxisomes per hepatocyte. Suboptimal
tissue fixation.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM-99.39 ‘Species/Strain:Ci.CD®BRVAF/Plus®
Rat

AnimalNo:__19560-1 Tissue: Lung

Treatment Group: _1.6 mg/kg Block No(s).: __99.39-22
Z15889 -

Sex: _non applicable Photo/Negative No(s).:_Z15893

Significant Lesions (check one): Yes _X No

Interpreting Pathologist (signature and date):————

Features: ZISH. Lung. Alveous andTring ces Top col wilh dakar yop 5 SPNand contains two lamella bodies, The lower cel aso conan wo prominent vasuatey wholare probably expressed amelarbodics ven hough he melas mterl no longer svnTh coalcll a PN. Beneath he PNT is extension of a sidentfedcelat ofplone ofsection. Acapillary is presenta the botom le of te photograph. No lamella materialFert im toean
ZIS390. Lung. Three ning cllandacapillaryarevident. Thecentral dark celwithanoblong cleus is PZ and i contains  Gscemible melas bodies, At the top left an 10 therigh of he PN ae PN with more loco: cytoplasm. Toe capilary and Hing andthe oonareat thetop ight, A dark erythrocytespresent inthecopii.ZISSOL. Lung. Alvcous, ning calls and capillaries ContryisaPN2somewhatSandwiched inbetween two latened PN ining the aval. The P2 contin severallamellar bodies within ts cytoplasm. Caplaric sonainng ck eryhrocyes and ines byendothelium are presenta he upper Ie and lower ight of he phograph, No lamar eraltar mim Baten215652, Lung, Features ae similarthosedeserved foZISE91. A ingle PN2 i prosntbetween two PIs lining he alveolus. The PN coming several melas sods. To eebeneath the PN2 hs an gala mulou, som prominent RER ands sumounded by somerorn roZIS893. Lung. Alvolus with several cuboidal preumoeycs, Thereaenot clearlydistinctivePRs in this photograph. The capillary at he borer conan a lameler myiesusieitis Rr. No melters fs rset nh age spn
Conclusions: Essentially normal lung. Several type Il pneumocytes with lamellarbodies
were identified. Fixation was considered acceptable.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM-99.39 Species/Strain: Cl.CD®BR VAF/Plus®
Rat

Animal No: __195602 Tissue: Liver

‘Treatment Group: 6 mg/kg Block No(s). __00.39-23

Z15894 -
Sex: _nonapplicable Photo/Negative No(s)..__Z15898

Significant Lesions (check one): __X Yes ______ No

Interpreting Pathologist (signature and date):

Features: Z15894. Liver. Hepatocyte with surrounding hematopoietic cells. This cell
appears partially detached from adjacent hepatocytes, although two hepatocytes are
present in the lower right of photograph, all three sharing a common bile canaliculus.
‘There is clumping of mitochondria, RER and some peroxisomes. Some dilatation of
cristae is noted. Thirteen (13) peroxisomes counted.
Z15895. Liver. Hepatocyte appears similar to cell described in Z15894 with clumping of
organelles. Some granular deposits noted in mitochondria. Fourteen (14) peroxisomes.

N counted.
Z15896. Liver. Hepatocyte has clumping of organelles with intervening cytoplasm filled
with fine granular material, probably predominantly glycogen. Mitochondria appeardense and contain some granular deposits and dilated cristae. Ten (10) peroxisomes
counted.
215897. Liver. Hepatocyte appears similar to those described above. Plasma
‘membranes are indistinct. A hematopoietic cell is at the bottom of the photograph.
Fourteen (14) peroxisomes are counted.
Z15898. Liver. Hepatocyte morphology essentially same as above. A bile canaliculus
serves four attached hepatocytes in the top center of the photograph. Thirteen (13)peroxisomes counted.

Conclusions: There appear to be increased numbers of peroxisomes per hepatocyte.
Average 12.8 per hepatocyte. Suboptimal fixation of tissue.

co157¢



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM-99.39 Species/Strain: CiL.CDOBRVAFPlus®
Rar

Animal No: ___195602 ‘Tissue: Lung

Treatment Group: __1.6 mg/kg Block No(s).: __99.39-24
715899 -

Sex: __non applicable Photo/Negative Nofs)..__Z15903

Significant Lesions (check one): __X Yes ____ No

Interpreting Pathologist (signature and date):

Features: Z15899. Lung. Alveolus and lining cells. Central cell is a PN2 with several
basilar lamellar bodies. Adjacent lining cells appear to be PN1s. A free erythrocyte is
present in the alveolar space. At the left of the photograph is a small capillary containing
a luminal erythrocyte. No abnormalities noted.
215900. Lung. Alveolus and lining cells. At top center is a single PN2 which contains
five lamellar bodies. Two lamellar myelin-like structures in middle left of photograph are
within capillary lumina. No lamellar material is identified within alveolar spaces
Z15901. Lung. Alveolus and lining cells. Nucleated cell free in alveolus appears to be a
lymphocyte. Two center lining cells both contain lamellar bodies and are PN2s even
though one is “light” and one is "dark". Large cuboidal pneumocyte at lower left
contains some lamellar bodies and connects to the next flattened PN1 segment
215902. Lung. A cluster of pneumocytes, four of which contain lamellar bodies.
characteristic of PN2s. No lamellar material is identified within alveolar spaces.
Z15903, Lung. A group of cuboidal and flattened pneumocytes and ventral capillary
within a septal wall. Two cells contain clefts, but none contain definitive lamellar bodies.
No abnormalities noted.

Conclusions: Type Il pneumocytes fairly easily identified in this animal, and at least
one cluster of PN2, possibly suggestive of increased numbers of PN2. Otherwise ultra-
structural morphology appeared essentially similar to control sections.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM-99.39 Species/Strain: Crl.CDOBRVAFPlus®
Rat

Animal No. 9560-3 Tissue: ___ Liver

Treatment Group: _1.6 mg/kg Block No(s).: 99.39.25
Z15904 -

Sex: __non applicable Photo/Negative No(s).:_Z15908

Significant Lesions (check one): __X___ Yes No

Interpreting Pathologist (signature and date):

Features: Z15904. Liver. Hepatocyte bordered by hepatocytes on three sides and
sinusoid with hematopoietic cell on right. Bile canaliculi at top and on left. There is
clumping of larger organelles within the cytoplasm. Mitochondria contain some dilated
cristae. Ten (10) peroxisomes counted.
215905. Liver. Hepatocyte with clumping of organelles. The RER appears dilated.
Seven (7) peroxisomes counted.
Z15906. Liver. Hepatocyte with hematopoietic cells along top, lef, and bottom. There
is clumping of the larger organelles. Mitochondria contain some dense deposits and
dilated cristae. Fifteen (15) peroxisomes counted. Some peroxisomes exhibit marked
degeneration.
215907. Liver. Hepatocyte morphology essentially same as described above. Seven (7)peroxisomes counted.
Z15908. Liver. Hepatocyte adjacent to central vein. Appears similar to previously
described cells with clumping of mitochondria and RER. Twelve (12) peroxisomes
counted.

Conclusions: Cellular fixation suboptimal to poor. There appears to be slightly
increased numbers of peroxisomes compared with control liver. Average 10.2
peroxisomes per hepatocyte.

001578



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418-013EM-9939 Species/Strain: CA.CD®BRVAF/Plus®
a

Animal No: __195603 Tissue: Lung

Treatment Group: _L6 mg/kg Block No(s): __99.39.26
Z15910-

Sex: _non applicable. Photo/Negative No(s).._Z15914

Significant Lesions (check one): Yes __X__ No

Interpreting Pathologist (signature and date): _____

Features: Z15910. Lung. Alveolus and lining cells. All pneumocytes are cuboidal in
this photograph. The second cell from the right contains several lamellar bodies and is a
PN2. The third cell also contains two small lamellar bodies. No other remarkable
features noted.
ZI5911. Lung. The dark cuboidal lining cell contains multiple cytoplasmic vacuoles and
appears to be a PN2 although definitive lamellar structures are not within the vacuoles.
‘The preumocte at top right also contains 1-2 vacuoles which probably are/were lamellar
bodies
Z15912. Lung. Alveolus and lining cells. Along the alveolus pneumocytes all appear
flaened and to be PN1s. At bottom of photograph in collapsed septal area is a cell
containing multiple lamellar structures, cytoplasm ofaPN2. No lamellar structures are
present in the alveolar space.
Z15913. Lung. At top centera large PN2 contains multiple lamellar bodies. A dark thin
PN lines the remainder of the airway space. At bottom right a capillary contains2 large
white blood cell. Dorsal to tis is an unidentified cell with dilated endoplasmic reticulum
and nuclear envelope.
Z15914. Lung. Alveolar space and lining cells. Within the alveolus are multiple
extracellular lamellar bodies. Lining pneumocytes in this region all appear to be PNIs.
Several capillaries are present in the photograph.

Conclusions: Essentially normal fetal lung. Some type II pneumocytcs and lamellar
bodies identified. Some lamellar bodies were occasionally present in alveoli.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013EM-99.39 Species/Strain: CL.CD®BRVAF/Plus®
a

AnimalNo: 195622 Tissue: ___Liver

‘Treatment Group: _1.6mghkg Block Nofs).: __99.39-27
Z15915 -

Sex: __non applicable. Photo/Negative No(s).:_ 215919

Significant Lesions (check one): __X__ Yes _____ No

Interpreting Pathologist (signature and date):

Features: Z15915, Liver. Hepatocyte and surrounding hematopoietic cells. Sinusoidal
endothelium and plasma membranes are indistinct, but cytoplasmic organelles are fairly
evenly dispersed. Dilated cristae are presenti the mitochondria. Nine (9) peroxisomes.
counted.
Z15916. Liver. Hepatocyte and surrounding hematopoietic cells. Dilated cristac are
present in the mitochondria. Sinusoidal endothelium and plasma membranes are
indistinct. Dilatation of RER. Eleven (11) peroxisomes counted.
Z15917. Liver. Hepatocyte with clumping of organelles and washed-out appearance of
much of the cytoplasm. Plasma membrane i indistinct. Twelve (12) peroxisomes
counted
Z15918. Liver. Hepatocyte morphology similar to those described above. Mitochondria
contain some dense deposits and dilated cristae. Eight (8) peroxisomes counted.
215919. Liver. Hepatocyte contains multiple clear vacuoles and marked dilation of
RER. Mitochondria contain some dense deposits and dilated cristae. Thirteen (13)
peroxisomes counted.

Conclusions: Poor cellular fixation of iver tissue. There appears to be a slight increase.
in the number of peroxisomes per hepatocyte. Average 10.6 peroxisomes per hepatocyte

co1s58



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013 EM-09.39 ‘Species/Strain: CAL.CDOBRVAFPlus®.
Rat

Animal No: __195622 Tissue: Lung

Treatment Group: _L.6 mg/kg Block No(s): 99.3928
Z15920-

Sex: __non applicable Photo/Negative No(s).._215924

Significant Lesions (check one): _____ Yes ___X_ No

Interpreting Pathologist (signature and date):

Features: ZI5920, Lung. Alveolus and liming cells. At center right is a rounded lining cell
which contains two distinct vacuoles, and appears (0 be  PN2. These appear consistent with
“empty” lamellar body vacuoles. The lining cells on either side of this round cell are flattened
PNIs. Similarly, at lef central is a cuboidal cel protruding into the lumen which contains two
vacuoles which appeared to be empty lamellar bodies. The columnar cell at the lower left is a
pneumocyte without remarkable distinguishing feature, and is probably a PN which hasn't
[re
715921. Lung. Alveolus and collapsed septa. At bottom right is an oval cell whose cytoplasm
contains one round vacuole and multiple open clefts that appear (0 be “empty” lamellar bodies.
“The dark oblong nucleus to is op left is an endothelial cllofa capillary containing a dark
erythrocyte. Lining the septum on (0p of this is fattened PN1. Another capillary isi the
center of the collapsed area.
715922. Lung. Alveolus and lining cells. The central dark lining cell contains many prominent
‘mitochondria, but also containsa few vacuoles which may be lamellar bodies. A larger PN is
just to the left of thiscell. At the top is an endothelial cell nucleus.
Z15923, Lung. In the center of the photograph i a scrolled lamellar or myelin-like figure that
appears to be extracellularly within a capillary space. Dorsally and ventrally are capillaries
containing erythrocytes and a lymphocyte (ventrally). To its right is alining PNI.
215924, Alveolus and lining cells. A single dark type I pneumocyte is present, which contains
multiple lamellar bodies. It is bounded on either side by Mattened PNT. Capillaries lined by
endothelial cells and containing erythrocytes are present at top right and lower lef. No lamellar
bodies evident within alveolar spaces.

Conclusions: Essentially normal fetal lung. Some random type Il pneumocytes
containing lamellar bodies were identified. No lamellar bodies were seen in alveolar
spaces.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013 EM-99.39 Species/Strain:CL.CD®BRVAE/Plus®
Rat

Animal No: __15962:3 Tissue: Liver

Treatment Group: _L.6 mg/kg Block No(s).: __99.39-20
715925 -

Sex: __non applicable. Photo/Negative No(s).:__Z15929.

Significant Lesions (check one): X_ Yes No

Interpreting Pathologist (signature and date): :

Features: Z15925. Liver. Hepatocyte surrounded by other hepatocytes and a
hematopoietic cell on the right. There is clumping of the cytoplasmic organelles and
large areas of washed out cytoplasm. Mitochondria appear to have some granular
densities and some dilated cristae. There is dilatation and blebbing of RER. Twenty-six
(26) peroxisomes counted.
215926. Liver. Hepatocyte appears similar to hepatocyte in Z15925. There are
hematopoietic cells on the left and bottom. Twenty-three (23) peroxisomes counted.
215927. Liver. Hepatocyte with indistinct cytoplasmic borders. Thereisdilatation and
blebbing of RER. Mitochondria appear to have some granular densities and some dilated
cristae. Twenty-one (21) peroxisomes counted.
215928. Liver. Hepatocyte appears essentially similarto above cells. Fixation is
suboptimal. Twelve (12) peroxisomes counted.
215929. Liver. Hepatocyte with indistinct cytoplasmic borders. There is dilatation of
RER. Mitochondria appear to have some granular densities and some dilated cristae.
Eighteen (18) peroxisomes counted.

Conclusions: Increased numbers of peroxisomes per hepatocyte. Average 20.0
peroxisomes per hepatocyte. Poor, suboptimal fixation.

€01583



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013 EM-99.39 Species/Strain:C.CD®BRVAE/Plus®

Rat

Animal No: __19562-3 Tissue: Lung

Treatment Group: _1.6 mg/kg Block No(s). 99.39-30

Z15930 -

Sex: __nonapplicable Photo/Negative No(s).:__Z15934

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date):

Features: ZIS730. Lung. Alveolus nd ing els. Too PNES with lamellar bodies are
presen. One PN2 exhibits pseudopadia of cytoplasm extending nto the alveolus. Th other
PN2 contains several large cytoplasmic vacuoles. Some smal tubular surfactant bodies are
present inthe alveolar lumen. Capillaries with endothelial ceils and erythrocytes are present
beneath th lining cells.
ZI5931. Lung. Alveolus and lining cels. Centally is dark PN2 which contains one distinct
lamella body dorsal to ts nucleus. The cll immediately on top ofthis dark cll contains an
apen-faced nucleus but also contains several lamella bodies 3 PN2. The other lining cels
appear to be PNIs.
215932. Lung. Alveolus and lining cells. Within the alveolusis a free and unattached cell
‘which is not clearly identified as to cell type. All the lining pneumocytes appear to be flattened,
but the one on the lowes and middle right appears 0 contains several vacuoles and one distinct
lamella body, ea PN2 which hs differentiated nto a PN. No lamellar bodies noted in
alveolar lumen.
ZI5933, Lung. Alveolus and lining cells. The middle lining cll with only a small orion of
nucleus showing contains several vacuoles, which appear © be “empty” lamellar bodies. The
angular nucleus sbove it s a PNT nucleus. The large dorsal clear pneumocyte hs not fltened
and may contain a couple empty lamellar vacuoles. The oblong nucleus beneath the PN2 is an
endothelial cell nucleus. Some small tubular srucures inthe lumen of th alveolus may be
released lamella surfactant
215934, Lung. Alveolus, ining cells and collapsed alveolar spta. The lining preumoeyts al
appear flattened. No lameliar bodies sre present. A the op sa large endothelial cell nucleus
and erythrocyte adjacent to it. No unusual findings noted.

Conclusions: Several type II pneumocytes with lamellar bodies seen. Also, some

lamellar substance within alveoli noted.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013; EM-99.39 Species/Strain:CLCD®BRVAF/Plus®
Ea

Animal No.:__19568-2 Tissue:Liver

Treatment Group: _3.2mg/kg, high-dose Block No(s).: __99.39-11
Z15799 - Z15802,

Sex: __non applicable Photo/Negative No(s).:_Z15909

Significant Lesions (check one): Yes X__ No

Interpreting Pathologist (signature and date): ______

Features: Z15799. Liver. Hepatocyte with sinusoid containing hematopoietic cell at
top and longitudinal segment of bile canaliculus at bottom right. Hepatocyte contains one
distinct multivesicular body. Numerous mitochondria show some slight dilation of
cristae, and there is some dilated blebbing of RER. Sinusoidal endothelial cell at top is
poorly defined, suggestive of suboptimal fixation. Five (5) peroxisomes counted.
Z15800. Liver. Hepatocyte surrounded by hematopoietic cells. Six (6) peroxisomes
counted.
Z15801. Liver. Hepatocyte surrounded by hematopoietic cells. Plasma membrane of the
hepatocyte is indistinct and fixation is poor. . Mitochondria appear dense with some.
granular deposits and dilated cristae. Dilated blebs of RER are noted. Three (3)
peroxisomes counted.
Z15802. Liver. Similar overall cellular morphology to Z15801. Plasma membrane is
indistinct. . Mitochondria appear dense with some granular deposits and dilated cristae.
Seven (7) peroxisomes counted.
Z15909. Liver. Hepatocyte with granular cytoplasm intermixed with mitochondria,
RER, and random peroxisomes.. Mitochondria appear dense with some granular
deposits and dilated cristae. Nine (9) peroxisomes counted.
215798: Liver. No negative; no print developed.

‘Conclusions: Normal hepatocyte. Suboptimal fixation. Average 6 peroxisomes per
hepatocyte.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013; EM-99.39 ‘Species/Strain:Ci:CD®BRVAFRlus®
Ra

Animal No.: __19568-2 Tissue:Lung

‘Treatment Group: _3.2 mg/kg.high-dose Block No(s).: __99.39-12_____
Z15803 -

Sex: __nonapplicable ‘Photo/Negative No(s).:_Z15807

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date): ______

Features: Z15803. Lung. Air space lined by several cuboidal epithelial cells. These

cells appear to be pneumocytes which have not flattened out into differentiated PN1s.
They have fine granular cytoplasm without many distinct organelles. Dorsally are two.
blood vessels lined by endothelial cells. No lamellar bodies noted.

Z15804. Lung. Alveolus and lining cells. Two cuboidal pneumocytes are PN2s and
contain lamellar bodies. Two adjacent PN1s are associated with these cells. Adjacent
tissue is collapsed septa and cell types are less clearly definable.
Z15805. Lung. A cluster of cuboidal pneumocytes similar to those described in Z15803.
To the left is a capillary lined by an endothelial cell. Within the capillary are two
lamellar-like structures that appear to be extracellular. No PN2s or alveolar lamellar

‘bodies noted.
Z15806. Lung. Alveolus with lining cells. Pneumocytes are low cuboidal and appear to
be PN 1s, although not completely flattened out. No PN2s noted. The cell to the right

‘with an oblong nucleus appears to be a fibroblast. It contains numerous RER and some
collagen fibrils are present extracellulary.
Z15807. Lung. Alveolus with two PN1s, although cells are not flattened. Adjacent

tissue is collapsed septa and interstitium. No PN2s or alveolar lamellar bodies noted.

Conclusions: Occasional type II pneumocytes noted. Some intravascular lamellar-like
‘material also present. Many type I pneumocytes have apparently not flattened out,
probably normal fetal lung.

001588



TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 418-013;EM-0930 Species/Strain: CL.CD®BRVAFPlus®
Rat

Animal No.: _19569-1 Tissue: ___ Liver

Treatment Group: 3.2 me/kg, high-dose Block No(s).: __99.39:13
215843 -

Sex: __non applicable Photo/Negative No(s).:_Z15847

Significant Lesions (check one): __X Yes ____ No

Interpreting Pathologist (signature and date):

Features: Z15843. Liver. Hepatocyte adjacent to central vein. Abundant numbers of
mitochondria and RER are present, but plasma membranes and sinusoidal endothelium
are poorly delineated. Cristae are dilated and broken up in some mitochondria.
Multivesicular body present. Eleven (11) peroxisomes counted.
215844, Liver. Hepatocyte with some rarefaction ofcytoplasm. Dilated RER are
evident and some granular deposits are present in mitochondria. Eleven (11)
peroxisomes are counted.
215845. Liver. Hepatocyte with hematopoietic cell in sinusoid at lower left of
photograph. Mitochondria in hepatocyte contain dilated cristae. Two multivesicular
bodies are present in the cytoplasm. The RER appears dilated with some blebbing.
Cytosol appears rarefied and plasma membrane is poorly defined. Eleven (11)
peroxisomes counted.
215846. Liver. Hepatocyte surrounded by hematopoietic cells. Morphology similarto
those described above. A golgi associated with multivesicular body is present. The
mitochondria contain multiple granular deposits and dilated cristae. Eleven (11)
peroxisomes counted.
ZL5847. Liver. Hepatocyte, similar to above descriptions. Plasma membrane is poorly
defined and fixation is suboptimal. The mitochondria contain multiple granular deposits
and dilated cristac. Nine (9) peroxisomes counted.

Conclusions: Hepatocytes appear to contain slightly more peroxisomes. Average 10.6
peroxisomes per hepatocyte. Suboptimal fixation. No other difference noted compared
with control.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No. 418-013; EM:09.30 Species/Strain:CALCDOBRVAFPUs®
Ea

Animal No.: __19569- Tissue: ___Lung
Treatment Group: 3.2 mg/kg, high-dose Block No(s). __99.39:14

Z15848 -
Sex: _non applicable PhotofNegative Nos)..__Z15852

Significant Lesions (check one): ____ Yes _X No
Interpreting Pathologist (signature and dues

Features: ZI3848 Lung. Alveolus with lining cells. Several cuboidal preumocytes are
present. The central cell has two basilar vacuoles which probably represent lamellar
bodies, although the lamellar material is absent in them. A small portionof a septal
capillary is present at left.
215849. Lung. Section shows several cuboidal to columnar epithelial cells, The central
cell appears to contain two small vacuoles, one with some lipid-lke material, possibly a
lamellar body. To the lower right of this cel is a cell with an irregular nucleus and
several lipid or lamellar vacuoles; this cell appears to be a macrophage. A capillary is in
the center of the photograph with an endothelial lining cells.
ZI3850. Lung. A cluster of cuboidal pnevmocytes, with mostly cytoplasm containing
fine granular material. No characteristic lamellar bodies are present in these preumocytes
or in the alveolar space. An intersital cell contains a single myelin-like or lamellar body,
bu this cell is not clearly identified as to cell type.
ZI5851. Lung. Two PN2s are present and they contain muldple lamellar bodies. A
fibroblast appears to contain the elongated nucleus o the right of these PN2s.
Z15852. Lung. A cluster of pnevmocytes or epithelial cells as described in above
photographs. The top cell contains a couple lamellar bodies and is a PN2. The cells
appear (0 be pneumoeytes (PN1s) which haven't flatened out, or PN2s in transition to
PN

Conclusions: Essentially normal ling. Some random PNZS were identified. There are
numerous cuboidal pneumocytes which appear to not have flatened out

001583



‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 418-013; EM.99.30 ‘Species/Strain: Ci.COMBRVAFPlus®
fm

Animal No: _19572:1 Tissue: __ Liver

Treatment Group: _3.2 mg/ks, high-dose Block No(s): __99.30-15
215853-

Sex: __nonapplicable Photo/Negative No(s).:__Z15857

Significant Lesions (check one): ___X__ Yes No

Interpreting Pathologist (signature and date): _______

Features: Z15853. Liver. Plasma membranes are poorly defined and many cytoplasmic
details are apparently lost. Membranes and cristae within mitochondria are indistinct.
Nine (9) peroxisomes counted.
215854, Liver. Similar to 215853, plasma and cellular membranes are poorly defined
due to poor fixation. RER appears markedly dilated. Thirteen (13) peroxisomes counted.
ZIS855. Liver. Hepatocyte with hematopoietic cells to the right margin and another
hepatocyte and bile canaliculus at the top. RER profiles are dilated and plasma
membranes are indistinct. Twelve (12) peroxisomes counted.
215856, Liver. Hepatocellular morphology is similar to cells described above. Fourteen
(14) peroxisomes counted.
215857. Liver. Hepatocyte and surrounding hematopoietic cells. Plasma and cellular
membranes are poorly defined. Eighteen (18) peroxisomes counted.

Conclusions: Hepatocytes poorly fixed. There are higher numbers of peroxisomes
within hepatocytes as compared with controls. Average 13.2 peroxisomes per
hepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013; EM-99.39 Species/Strain:CrL.CDOBR VAF/Plus®
Rar

Animal No.: __19572- ES

Treatment Group: _3.2 mg/kg, high-dose Block No(s). __99.39-16
Z15858 -

Sex: __non applicable. Photo/Negative No(s).:_Z15863

Significant Lesions (check one): Yes __X_ No

Interpreting Pathologist (signatwre and date):

Features: Z15858, Lung. Alveolus and lining cells. Central ining cell appears to contain one
lamellar body to the ightofits nucleus, a PN2. To its left is a capillary containing an
erythrocyte and lining endothelial cell Plasma. and cellular membranes are poorly defined due to
suboptimal fixation. Some cellular debris is present in the alveolar space.
Z15850. Lung. Alveolus and predominantly cuboidal lining cells. Lining cell on right and
bottom right both contain some lamellar body vacuoles and appear to be PN2s. The other two
pneumocytes appear to be PNs. No specific abnormalities noted.
215860. Lung. Collapsed septum and lining cells. Most appear to be type I pneumocytes,
although not flattened out. No lamellar bodies identified. Fixation is poor.
Z15861. Lung. Large top center cel is a pneumocyte. At ts dorsal margin is vacuole that may
bean “empty” lamellar body. Otherlining cells appeartobe type I pneumocytes. At bottom
sight is a small portionof acell with some lysosomes that appear to contain some crystals or
possibly lamellar debris. This cell may be a PN2 or a macrophage. The cella top right with
numerous cytoplasmic inclusions is a granulocyte withina capillary, its endothelial nucleus
directly below the granulocyte.
ZI5862, Lung. Collapsed septa. Lining thisareseveral flattened pneumocytes, both dark and.
light. The collapsed area contains several light-staining pneumocytes and endothelial cells. A
granulocyte is present in the capillary at th right. The oval nucleus next o this vessel appears to
belong (0 a fibroblast. No abnormalities noted. No lamellar bodies clearly evident in this
photograph.

215863, Lung. Collapsed septal rea. The lamellar myelin-like material in the top center is
within acapillary lumen. The top air space is lined by a flattened PNI. Some lamellar material
may be present in the alveolus. At the bottom left is a darker cell which contains a lamellar
bod

‘Conclusions: Essentially normal fetal lang. Some lamellar bodies noted in type IT
preumocytes. Fixation was suboptimal.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-013; EM-99.39 ‘Species/Strain:Cr.CD®BRVAF/Plus®
Rat

‘Animal No.: 195774 ‘Tissue: Liver

“Treatment Group:3.2mg/kg,high-dose Block No(s).: 99.39-17
Z15864 - Z15868

Sex: non applicable Photo/Negative No(s).: __Z15940

Significant Lesions (check one): __X Yes ______ No

Interpreting Pathologist (signature and date):

Features: Z15864. Liver. Hepatocyte with surrounding erythrocytes in sinusoids.
Plasma and cellular membranes are indistinct due to poor fixation. Mitochondria show
some granular deposits and dilated cristae. Three (3) peroxisomes counted.
ZL5865. Liver. Hepatocyte surrounded by adjacent hepatocytes and hematopoietic cells.
A bile canaliculus is present at the bottom of the photograph. Eleven (11) peroxisomes
counted.

Z15866. No negative.
ZI5867. Liver. The plasma membrane is indistinct. Eleven (11) peroxisomes counted.
Z15568. Liver. Hepatocyte and adjacent hematopoietic cells. Dilation and blebbing of
RER. Plasma membranesare indistinct. Sixteen (16)peroxisomes counted. Some of theperoxisomes show advanced degeneration.
Z15940. Liver. Hepatocyte with poorly-defined plasma membranes. Mitochondria show
dilatation of cristae. Fifteen (15) peroxisomes counted.

Conclusions: Hepatocytes exhibit features of poor fixation. There appears (0 be a slight
increase in the numberofperoxisomes per hepatocyte. Average 11.2 peroxisomes perhepatocyte.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013; EM-99.39 Species/Sirain: CL.CD®BRVAF/Plus®
Ra

Animal No.: __19577-4 Tissue: __ Lung

Treatment Group: 3.2 mg/kg, high-dose Block No(s).: __99.39:18
Z15869 -

Sex: __non applicable. Photo/Negative No(s).:_Z15873

Significant Lesions (check one): _____ Yes _X__ No

Interpreting Pathologist (signature and date):

Features: 15869, Lung. Alveolar space and lining cells. Central pneumocyte on
right contains several lamellar bodies and is a PN2. A detached celli just above this oneand may be a pneumocyte or possibly a lymphocyte. Al the top left is a capillary with anoblong endothelial cell nucleus.
Z15870. Lung. Area of collapsed alveolar septa. Centrally is a dark cell that contains
several cytoplasmic vacuoles, two of which contain lamellar body material. Two cell
beneath this cell also contain similar cytoplasmic vacuoles and may be PN2s. Other cellswith abundant more clear cytoplasm appear to be type I pneumocytes, although they arenot flattened.
ZIS871. Lung. Ventrally a PN lines the airway space. The smaller dark cell adjacent toand covered by it contains multiple smal clear vacuoles, but lamellar material is notclearly evident. Dorsally the tissue contains collapsed septa with a mixture of endothelial
cells, capillary lumen, pneumocytes, and interstitium. No abnormalities noted.
ZL5872. Lung. Area of collapsed alveoli and septa. Centrally are two PN2s containingvacuoles and lamellar bodies. Ventrally is a capillary containing a lamellar-type body
within its lumen.
215873. Lung. Ventrally are several cuboidal pneumocytes lining an alveolar space.
‘The central cell contains a couple small lamellar-type structures in its cytoplasm. To thesight and top right are capillaries containing some lamellar material in their lumina. At
the top is a flattened pneumocyte.

Conclusions: Normal lung. Some type Il pneumocytes identified. Some lamellar
structures present within capillary lumina.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-013 EM-99.39 Species/Strain:CHL.CDBERVAEPIs®
Ras

AnimalNo:195793 ‘Tissue: Liver

Treatment Group: _3.2 mg/kg, high-dose Block No(s): __99.30:19
215874Sex: _non applicable Photo/Negative No(s).:_Z15878

Significant Lesions (check one): ___X__ Yes No
Interpreting Pathologist (signature and date): _______
Features: ZI5874. Liver. Hepatocyte samounded by ‘hematopoietic cell at lower leftand sinusoid containing erythrocytes at upper right. Endothelial cell is poorly delineatedand hepatocellular plasma membranes are indistinct. Seventeen (17) peroxisomescounted.
Z15875, Liver. Hepatocyte mixed with some hematopoietic cells. Hepatocellular‘boundaries are incomplete on this cell, and peroxisomes are not counted for this cell.Granular deposits are present in some mitochondria. There appears to be abundant roughendoplasmic reticulum.
Z15876. Liver. Hepatocyte with indistinct plasma membranes, but contains abundantmitochondria, endoplasmic reticulum, and peroxisomes. Thirty (30) peroxisomes.counted.
215877, Liver. Hepatocyte, similar in overall morphology to those described above.Some granular deposits are present within some mitochondria. Endoplasmic reticulumand nuclear envelope appeardilated. Twenty-four (24) peroxisomes counted.ZIS878. Liver. Hepatocyte, similar in overall morphology to those described above.
Some granular deposits are present within some mitochondria. Endoplasmic reticulumand nuclear envelope appear dilated. Sixteen (16) peroxisomes counted.

Conclusions: Tissue fixation suboptimal, but better than some previous animals. Thereappears to be increased numbers of peroxisomes per hepatocyte. Average 21.75 perhepatocyte (four cells counted). Noother changes noted compared with control livers,
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TRANSMISSION ELECTRON MICROGRAPHINTERPRETATION

Study No.: 418-013 EM-99.39 Species/Strain:CiCD®BR VAF/Plus®
Rat

Animal No.: _19579-3 ‘Tissue: Lung

‘Treatment Group: _3.2 mg/kg, high-dose Block No(s). 99.39-20

Z15879 -
Sex: non applicable Photo/Negative No(s).:__Z15883

Significant Lesions (check one): Yes X No

Interpreting Pathologist (signature and date):

Features: ZIS8T9. Lung. Alveolss, ning colsand collapsed alveolar sepa area The Tingcell contains several lamellar bodies and is a PN2. Some miscellaneous cellular debris appears10 be in th alveola lumen, but no lamella material. To he ight i 3 cel containing sevcealcytoplasmic vacuoles anda iregular nucleus. This may be 3 PN2, but also may besmacrophage. Other cells appear to be compressed preamocyesZI5880, Lung. Centrallyis fine granular material containing multiplelamella bodies. Thisappears tobe extracellular, although it appears mixed with other celllar debris ands probably aruptured (arifactally?) BN. Other cells lining the airway appear t be PNT.ZISSL, Lung. Area of collapsed alveoli and sepia. Centrally are several cells which containlarge vacuoles conaining some scant material. These may be PN2s, but also may bemacrophages. At the (op an elliptical vacuole appears contain some lamellar material. Threedorsal nuclei have dilated nuclear envelopes, suggesting suboptimal fixation.
Z15882. Lung. Thickened, collapsed septal wall, linedby pneumocytes. Some free lamellarmaterial appears in the alvolar lumen on the left mixed with some celuar debris. The centralell in th "septum appears to be a PN. The ight margin i ined by 3 PNT. The dark sepalell at the lower right contains some lamellar bodies and 1 probably 2 PN2.ZISE83, Lung. Area of collpsed alveoli and septa. Similar 1Z1 880, this might represent aruptured PN2. At top in the lumen is multiple lamellar bodies. The collapsed sepia angcapillaries appear essentially normal

Conclusions: Essentially normal lung. Some normal type Il pneumocytes identified.
Some lamellarmaterial identified within alveoli.
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IIL Transmission Electron Micrographs
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NOTE:
‘The original glossy figure photographs (Figures 1 - 14) were delivered to
Dr. Marvin T. Case with the draft pathology report on March 19, 1999.
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Ancillary Pathology Report
Primedica Argus No. 418.013

Figure Legends

Magnification. Print magnification is indicated on the backof each photograph. Allreport figures are at a magnification of 11,200X. The measurement bar on cachphotomicrograph equals one micron (0.001mm).

Eigure L. Liver. Hepatocyte showing normal cytoplasmic organelles. Clamping of‘mitochondria and rough endoplasmic reticulum reflects suboptimal fixation, Someperoxisomes are identified. Hematopoietic cells are present ventrally. A bile canaliculusis present a the junction of three hepatocytes in the top left. Animal No. 1506-4, 0‘mg/kg/day (control), 11,200X magnification.

Eigure 2. Liver. Hepatocyte. Dilatation of the rough endoplasmic reticulum, anindistinct plasma membrane, and organelle clumping indicate suboptimal fixation.Mitochondria are dense and show some granular deposits and dilated cristae. Somerepresentative peroxisomes are labeled. An endothelial cell nucleus is present lining thesinusoid in the upper left comer of the photograph. Animal No. 19509-1, 0 mg/kg/day(contro), 11,200X magnification.

Figure 3. Liver. Cellular morphology is similar to Figure 2. Some peroxisomes arelabeled and appear more numerous than in controls. The rough endoplasmic reticulumand nuclear envelope are dilated.A bile canaliculus is present in upper left of thephotograph Animal No. 19534-1, 0.4 mg/kg/day, 11,200X magnification.

Eigure 4. Liver. Mitochondria show dilatation of cristae. Some peroxisomes, increasedin number, are labeled. Some hematopoietic cells are present in the adjacent sinusoid.Animal No. 19560-2, 1.6 mg/kg/day, 11,200X magnification.

Figure 5. Liver. Hepatocyte with an indistinct plasma membrane. Cristae are dilatedwithin mitochondria. Several peroxisomes are labeled. Animal No. 9577-4, 3.2mg/kg/day (high-dose), 11,200 magnification.

Figure 6. Liver. Hepatocyte whose plasma membrane is indistinct. Representativeperoxisomes are labeled. Animal No. 19579-3, 3.2 mg/kg/day (high-dose), 11,200Xmagnification.

Figure 7. Lung. Alveolus and lining cells. Two type Il pneumocytes containing lamellarbodies are present. The central dark cell may be a type Il pneumocyte which hasexpressed its lamellar bodies. Type I pneumocytes can be seen lining the alveolus at thetop and bottom margin of the air space. Subjacent alveoli are collapsed and therepresented cells are pneumocytes and septal cells at different functionsof cut. AnimalNo. 19505-1,0 mg/kg/day (control), 11,200X magnification.
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Ancillcy Pathology Report
PrimedicaArgusNo. 418.013

Eigure 8. Lung. Alveoli and septum.A type IT preumocyte is present lining the rightalveolus. This cell contains several lamellar bodies containing faint laminated material.The other lining cells are type I preumocytes. An endothelial cell and capillary arepresent in the septum at the top of the photograph. Animal No. 18915-1, 0 mg/kg/day(control), 11,200X magnification.

Figure9. Lung. Alveolusand septa. The central narrow alveolus is bounded by twosepta containing capillaries with luminal erythrocytes. A lamellar myelin-like structure ispresent in the lumen of the upper capillary. Flattened type I pneumocytes line thealveolus. No type II pneumocytes or lamellar bodies are evident in this photograph.Animal No. 19504-3,0 mg/kg/day (control), 11,200X magnification.

Figure 10. Lung. Alveolus and lining cells. A type II pneumocyte containing multiplelamellar bodies is present centrally. Much of the lamellar material has washed-out of thelamellar bodies. A second type I pneumocyte is present near the bottom, and contains asingle lamellar body. The remaining cells appear to be type I pneumocytes. Animal No.19546-1, 0.4 mg/kg/day, 11,200 magnification.

Figure 11. Lung. Alveolus and lining cells. At the top is a cuboidal type IT pneumocytecontaining several lamellar bodies. The adjacent lining cells appear to be pneumocyteswhich have not flattened out. The lamellar myelin-like structures are extracellular withincapillary spaces. Animal No. 19560-2, 1.6 mg/kg/day, 11,200X magnification.
Figure 12. Lung. Alveolus and lining cells. Alveolar space contains abundant lamellar-like material, which is consistent with surfactant secreted from type If pneumocytes. The
dark cellular segment near the bottom may be an extensionof a type II pneumocyte. Theremaining lining cells appear to be type I pneumocytes or cuboidal pneumocytes.Capillaries with lining endothelial cells are present dorsally and at the lower rightAnimal No. 19560-3, 1.6 mg/kg/day (high-dose), 11,200X magnification.
Figure 13. Lung. Alveolus and lining cells. Two type Il pncumocytes containinglamellar bodies are present. A type I pneumocyte is present lining the alveolus ventral to
the type II pneumocytes. Within the septal wall collagen fibers and a fibroblast areevident. The material in the alveolus is nondescript cellular debris. Animal No. 19569-4,3.2 mg/kg/day (high-dose), 11,200X magnification.

Figure 14. Lung. Alveoli and septum. Both sides of the septum are lined by flattenedpneumocytes. The large central cell in the septum appears to be a type I pneumocyte.Two cells ventrally contain lamellar bodies and are type II pneumocytes. Animal No.195793, 3.2 mg/kg/day (high-dose), 11,200X magnification.
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Ancillary Pathology Report
Primedica Argos No. 415.013

Index of Labels forUltrastructural Structures

Abbreviation Structure:

A Alveolar space
BC Bile canaliculus
BE Bronchiolar epithelium
cL Capillary lumen
Cap Capillary
oN Centrioles
co Collagen
cp Cuboidal pneumocyte
D Desmosome
DD Dense deposits
DC Dilated cristae
DN Dilated nuclear envelope
DR Dilated RER
EC Endothelial cell
ER Erythrocyte
FB Fibroblast
G Glycogen
HC Hematopoietic cells
L Lipid droplet
LB Lamellar body
M Mitochondria
N Nucleus
Pp Peroxisome
PNI Type I preumocyte
PN2 Type Il preumocyte
PM Plasma membrane
RER Rough endoplasmic reticulum
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IV. Quality Assurance Statement
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’ 777 Pathology Associates International ===eR./ Companyof Slee Appicatons temationai Corporation a

QUALITY ASSURANCE STATEMENT

This electron microscopy study has been inspected and audited by the Quality
Assurance Unit as required by the Good Laboratory Practices Regulations promulgated
by the U.S. Food and Drug Administration. PAI has a functioning and responsive
Quality Assurance Unit which reports directly to management. The following is a record
of inspections/audits and their resulting reports:

DateFindingsReported
Dateat toManagementInspection PhaseInspected andStudyDirector

2/22/99 Processing and Embedding 2/22/99

022,23, 26,2589 Data Audit 2si99
2sio9 Draft Report Audit esio0

4/5/99 Final Report Audit 4/5/99

C ee deWard, B.S., RQAP-GLP Date
‘Quality Assurance Specialist

Sponsor: 3M Corporate Toxicology

Test Article: PFOS
Study Number: 418-013, PAI Study EM-98.39
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