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SUMMARY
A teview of slides from rats fed chronically with three doses of AROCLOR

1242, 1254; and 1260 for different time intervals showed a dose-dependent
hepatotoxic effect, characterized by degenerative and regenerative processes.
with one exception, all lesions were considered non-neoplastic.

Structures similar to cholangiocarcinomas and hepatomas were found in one rat.
However, the possibility of metastaees of a carcinoma into the liver has

been also considered. The results are discussed 'and 'ouneuiom for further

studies have been made.
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INTRODUCTION

A total of 549 slidcs, submitted for consultation from Monsanto Company, were
said to represent liver tissues from 540 nlbéno rats continuously fed diets
containing 1 (T-1), 10 (T-11), or 100 (T-111) ppm AROCLOR 1242 (A group=157 liver
sections), 1254 (B groupel76 liver sections) and 1260 (C iroup-le liver sections).
and sacrificed at intervals of 3,8,14, and 24 months. A study with AROCLOR
1260 in albino rats revealed no carcinogenic effects. However, investigators
conducted another experiment with AROCLOR 1260 and reported induction of
hepatocellular carcinoma in 26 of 184 experimentals, while the ration in controls
was | out of 173 In addition in the same study 146 of 184 cxperin;ntal
rats showed neoplastic nodules. From this study, Dr. Kimbrough and other
NCI consultants (Dr. Robert Squire and Morton Levitt) concluded thst AROCLOR
1260 had a hepatocarcinogenic effect when fed in the diet of female Sherman strain
rats.

Histopathologic evaluation of additional liver sections from rats of s
2-ycar chronic oral eoxicity study of AROCLOR 1242, 1254 and 1260 by Dr.
Gordon of Industrial BIO-TEST Laboratories Inc. indicated that all 3 lots of
AROCLOR were slightly tumorigenic at lcvels of 100 ppm, when fed continuously
in the dict for 2 ycars. Additional materisl from the latter experiments
has been submitted for re-evuluat;on as to vhether there are apparent reasons

for the varying results obtained by the two laboratories and auggestions regarding

posaiblc additional animal tcsting.

MATERIALS AND METIIODS

For thc most part, one slidc per rat was lubuigtcd. and there were 1-3
slices of llvcf tissuos per slide. However, in the case of 4 rats, there were
2 slides cach. Therefore 1n'thc final accounting, the number of liver slides
excecded the number of animals by four. Tissucs were stained with hematoxylin
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and eosin, placed in conventional plastic slide boxes for transport, and were
of sufficient quality for evaluation. Some slides were not adequately {dentified,
with regard to sex or treatment groups. In some cases, tissues other than
of the liver ({.e., of the mommary glands or pancreas) were found in a few
slidcs, and these were not subjected to histologic evaluation. Four of the liver
slidea could not be evaluated because of: (1) advanced autolyais in 2 cases
(A2230F and A3272H) and (2) severe infiltration by malignant lymphoma cells
in 2 other tillucl(cli69ﬁ, cx589u). The slides were evaluated in the same
sequence as they were found in the plastic slide boxes. However, the final
analysis was performed according to the submitted information with regard to
the groups of rats per each dose level and the data was sumarized in tables.
The following criteria verc used in the evaluation process:
Vacuolization: Small or lsrge vacuolar changes in the hepatocytes (Fig. 1)
indicative of fatty metamorphosis.
Focal acidophilic alteration: PFocal degeneration of the hepatocytes
characterized by 1ntenl; eosinophilia of cytoplasm and
pyknosis of nuclei (rig. 2).
Single acidophilic alteration: Scattered eosinophilic alteration of
hepatocytes (Fig. 3).

Focal granulaf alteration: GCroup of hepatocytes with s granular or
vacuolar foamy appearance (Figs. 4 and 35).

Singlc granular alteration: The same cell alteration as above, but in

scattered arcas rather than in groupa.

Porinuclear halo: Vacuolar alteration of cytoplasm in areas near the nuclet.

This altcration was distinguishablec from fatty metsmor-
phoota} and scems to indicate the location of glycogen,
wvhich was extracted Sy processing (Pig. 6). Such a change
wvas often assoctated uith'
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eosinophilic homogenization of the cytoplasm around the nuclei of the hepato-
cytes (Fig. 7) and seems to represent the cell-bounded
glycogen., -

Single cell necrosis: Necrosis end degeneration of individual cells found
throughout the tissue or as

group cell necrosis of a certain area. This slteration vas found in 2 forms:

a lytic form (Fig. 8), indicative of acute toxic effect
with or without minimal inflammatory reaction and coagulative
form (coagulative necrosis) (Fig. 9) associated with
epithelioid cell reaction (see below).

Cell enlargement: Enlargement of the hepatocytes up to 8-fold of their
normal size in localized form as s so-called "hyperplsstic
nodule"” (Fig. 10) or in a more or less diffuse form (Fig. 11;
see alsc A3: 3llr, 287r, 291F, 33: 982M, 983N, lzx: S9F,
60F, 33: 443F, 44SF, 4B4M, &91M, 499M, SO7F, S22F, S24F,
5277, S41F, Extra 1F, Extra 4F, 529F, Extra IF, 2F, 3F).
The enlarged ccll.l.houcd usually eosinophilic, vacuolar
or granular alterations (Figs. 12 and 13) and were often
associated with bile duct formation (transformation)
(Pigs. 14 and 15), or with fibrosis (Fig. 16).

Ductual proliferation: Formation of new ducts or proliferation of principal
ducts (Pigs. 1, 12-16), sometimes ascociated with

periductal fibrosis 1in the form of connective tissue manchettes around

the fndividual bile ducts, in contrast to

cholanpfof ibrosis, which was characterized by both bile duct proliferation

and fibrosis (Fig. 17).

Vo
Stern ccll proliferation: Activation or proliferation of ku;ffer cells in

localized arca. Extramecdullary hemopooitic foci were
NEV 01115V
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included in this cacegory.

Epithelioid cell granuloma: Focal 1nf1qmmntlon. often with coagulative
cell necrosis (Fig. 19). These lesions were often found
in areas close to periportal trisds or central veins
(Pigs. 18 - 20). 1In one case, this inflammatory reaction
was prescnt around a foreign body (Fig. 21), which probably
represents a parasite. 1In another section, structures
reniniscent of fungeal hyphen (aspergillus fumigatus?) were
seen (Pig. 22).

Periportal inflammation: This inflammation occurred in varying degrees
of severity, and often in cases with epithelioid cell
granulomas (Fig. 18).

Lymph congestion: A peculiar lesion, characterised by formstion oi spaces

l1ined with cndothelisal cells anJ filled with amorphous or
grsnular material or erythrocytes (Fig. 23-25). These
occurred in livers, without marked alteration of hepatocytes
(rig. 23), in livers with fatty metamorphosis (Fig. 24),

or in areas with enlarged hepatocytes (FPig. 25). This
alteration might correspond to fatty cysts or peliosis, as
described by other investigators.

Crx;tnl deposition: Ltgﬁ:-polnrtztn; material in the sinusoids, which
probably represent fatty crystals.

Other lcsiona: In 4 animals, marked proliferation and cystic distention of
the ducts (adeno-atoﬁs ductal proliferation; cystic
prolifcration of bile ducts) wera aeen (Pig. 26). The
non-ncoplastic character of thesc lesions was evident by
the uniform cytologic nppéaranco of calls and identification
of normal hepatocytes between tbé ducts, indicating a
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giandullr origin from the principal bile ducts. 1In onc slide
(33= 527F), atypical glands invading liver parenchyma

were found. This lesjon seems to represent a metastatic

tumor (probably a mammary gland carcinoma of the same animal
from which his tumor was submitted), rather than a cholangio-
carcinoma. In the same animal localized cellular enlarge-
ments of hc}ntocytec were found; the cells showed & marked
pleomorphism, snd occasionally contained bile pigment (Fig. 30).
There vas no ductal proliferation and no periportal traid

in this area, but there were hemopojetic foeci.

RESULTS :

The histocytologic findings for individunl‘llidc(l) are listed on pages
. 13-37 and the summary of lesions, according to dose levela on pages 38-41
The grouping and subgrouping was bascd on cthe report of March 24, 1975, by

Industrial Bio-Test Laboratories.

E?SCUSSION:

The pathological changes in the livers of bdoth experimental animsls and
controls varied in quontitative but not qualitative aspccts. As the dose level
1ncrculcq.'the lesions progresscd in severity, indicating AROCLOR'S dose-dependent
toxic cffcct. No marked differcnces could be found among rTats treated with
3 difforent lots of AROCLOR.

The cpithcliodd ccll granulomas often assocfated with cosgulative cell
nccrosis and periportal round cecll infiltration scem to reflect an endogenous
discasce, such as parasitic or fungcal {nfeatation (as found in 2 animals) in
"~ this colony of rats. The same might be truc for the focal bile duct proliferation,
periductal (ibrosis, and cholanglofibrosis. The apparcntly_hi;hor incidence of
this inflasmatory condition in the experimental animals -i;hg be sought as an
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enhancing effect of thc'cdnpound in the davelopment and course of the disease.
However, since their incidence in 24-month-old control rsts was even higher

thsn in corresponding experimentals, such an jatrogenic effect of the compound
should be ruled out. It should pc nlio pointed out that much liver alteration

in animals, as vell as in man, is distributed unevenly in the parenchyma and
thereforc might not be detected in a single section. AExaninntton and comparison

of several different liver sections from the same rat will verify this fact.

Besides their inflammatory resction, many other liver lesions found seem unrelated
to drugs, aqd represent, rather, spontaneous age-related altérntions. since they
appeared in a higher incidence in rats kept for 24 months. However, the more
pronounced character of vacuolication and degenerative and regenerative changes

is attributed to the toxic effect of the compound. The sost frequent finding

in rats trested wicth 100 ppm of compound was cell enlargement, wostly in

localized sreas which resembled so-called "hyperplastic nodules". We prefer

the tern “cell enlargement" to cell hypertrophy, aince the enlargement of the
hepstocytea in the sumbitted material is obviously due to degenerative effect(s)
resulting in vacuolization, granulation and hydropic changes. The term hypertrophy
should be rescrved for describing regenerating or activated cells. The focsl response
of liver parenchyma to infectious or toxic agents ia a known charactaristic of this
organ, and is in most cascs, unspecific. Therefore, focal cell alterations

do not alvays reprosent a "hyperplastic nodule" or premalignant and malignant
lesions. The presence of many necrotic cells, sometime in form of piecemesl
necrosis in arcas of "h}perplnstic nodules” definitely indicates their degenerative
changes, associated with somc regencrative process. The compression of surrounding
tissuc, due to focal énlargement of cells (which were sonctimes 8 times larger

than normal liver cells), is self-explanatory and is in no way indicative of
_malignant growth. A spccial staining would be of help in distinguishing
non-neoplastic from ncoplastic lesions, which usually destroy the normal struc-

turcs, such as the reticular network. In our opinion, liver lesions should be
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. considered non-neoplastic, unless otherwise proven. Cytologic criteria, such
as cellular pleomorphism and nuclear atypia, are uncharacteristic features and
could be seen in any damaged cell, particular in those of organs with a
tendency to rapidly regenerate. Thé criteria of the non-neoplaatic lesions
in the submitted slides can be summarized as follows:

1. No evidence of destruction

2, In several cases, cell enlargement was not limited to a certain ares,
but had largely or completely involved the entire liver lobe,

3. In many of the lesions, regular liver structures were found, such as
periportal triads, central viens, stinusoids as well as bile ducts often showing a
tendency to proliferate. These criteria are in favor of the benign character
of these lcsions (see Farber: Methods in cancer Research 7, 345, 1973). Since,
as mentioned before, the liver lesions might show highly irregular distribution
patters, the absence of some regular structurea within the pathologic aress
is anticipated, and the examination of step section(s) of such tissues pertinent.

4. The cells in an area encompassing enlarged cella (the so-called
"hyperplastic nodules") show the same cytologic alteration, as in surrounding
tissuc or in arcas remote from it. This is in contrast to the effect of
well-known hcpafogenic carcinogens, such as aflatoxin and otﬁionin in which
following trcatment, the tissue surrounding thé hyperplastic nodules is little
different from that of normal liver (Farber, lbid.). In oniy one of the present
cases weraQ thérc cytologic alterations which could justify a diagnosia of
malipnancy., However, cven in that lesion regular sinusoida with hempoeitic
focd (which are Qery unusual features for a hcpatoma) were prasent, so that
the mAltgnunt character of the lesion is qucstionable. I; seems possible that
the atypical cytologic alteration of this lesion is due to a response to a
tumor mctastasis, which was found in its bordcerline. The latter liver lesion
could be interprcted as a cholangiocarcinoma. However, on comparing the 710406
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rat, it becomes obvious that the 1iver lesion is a metastatic lesion,

rather than a primary neoplasm. Nevertheless, interprctation of these particular
lesions is difficult and further study is required. Other bile duct lesions,

which we c-ilcd adenomatous lesions, have ycen described and observed in many
species and were considered cystic hyperplsia of the bile duct. The non-neoplastic
character of thesc alterations is evident by their uniform histocytologic patterns
and by the presence of normsl liver cells betveen the Juctl. indicating alteration
of prs-existing ducta. .

The question as to whether or not these lesions represent a premalignant
alteration cannot be answered, using the present material, and further discussion
could only be speculative. Since most liver carcinogens induce tumors during
the 8-12 months from the beginning of the experiment, it seems doubtful that
AROCLOR will cause neoplasms at 8 time later than 24 wonths, which 1a virtually

- the tctninal age of many rat atrains. However, additional study {s needed
to clarify the problem, particularly becausc different opinions exist about
the naéure of the liver lesions induced by AROCLOR. We might recommend the
following:

1. Step-sectioning of the present material and special straining of some
of the tissues. I1f this procedure would not clarify the situation, a new
experiment should be started (scc below).

2. The new set of experiments should compare findings in the same colony
with c‘ooe of other rat colonies, since apparcntly some straina of rats are
unusually scnsitive to certain compounds (Farber, 1bid.). For example the
vats uscd In this study oée-cd to have an cndoienouo liver disease, which might
influcnce the effcct of the AROCLOR. The experiment ohoulﬁ also include
additional groups with different feeding poriods - - (i.c., including rest pertodﬁ).
as proposcd by Tecbor and Becker. (Cancer Res. 31, 1, 1971).

3. The use of apecial stains under certain exper imental conditions Iightl
also deliver additional information (Epstein ct al: Cancer Rgi; 27, 1702, 1967).
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Legend:
Fig. 1: Vacuolization of hepatocytes and focal bila duct proliferation:
A3-275M, 250x.

Fig. 2: Focs) eosinophilic alteration characterized by denss, ioseinophilic

cytoplasm and pyknotic nucled: B1-938F, 250x.

Fig. 3: Scattered, iceinophilic slteration of hepatocytes: B3-68F, 250x.

Fig. 4: Focal ;runu}lr alteration, associated with cell-enlargement. Two
hepatocytes showing eosinophilic alterstion are seen within the
granulated cells. Note atrophy of surrounding liver-tissue, prodably
due to compression of enlarge cells: Blx-43M, 250x.

Fig. 5: Different types of granular alteration of hepstocytes, interspersed
with eosinophilic alteration. The granulsted cells ars often 8 times
larger than normal hepatocytes: A3-271M, 250x.

Fig. 6: Perinuclear halo in hepatocytes: Blx-43M, 500x.

Fig. 7: Eosinophilic homogenization of cyiuplasm. The eosinophilic waterial
probably represents cell-bounded glycogen, which usually will be
extracted during histologic processing, giving rin; to structures
shown in Fig. 6: Bl-Extra 2F, 250x.

Fig. 8: Lyric form of group cell necrosis. No inflammstory reaction ie seen:
B1-338M, 250x.

Fig. 9: Congulative group cell necrosis associated with inflammstory reaction:

© B3-70F, 250x. :

Fig. 10: Focal cell cnlargement of hcpatocytes. The oin;ootdao structure is
still present. .Notc pale nucled with enlarged, but uniform nuclei:
B1-343M, 100x.

Fig. 11: Diffuse enlargement of hepatocytus with characteristic Suclei and nuclcol:

A portal triad 4s scon in middle of photo: A3-314F, 100x.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

12¢

15:

16:

17

18;

19:

20;

22;

Focal cell cnlargement with tendency toward bile-duct formation,

A3-3147, 250x.

Focal cell enlargement with vacuolic and granular alteration,

as vell as bile-duct formation: A3-275M, 250x.

Focal cell enlargement showing proliferation of bile-duct epithelium:
p2-60F, 250x.

Glandular aturctures of hepatocytes within aress of enlarged hepatocytes.
Note apparent pleomorphisum of the cells; however no atypia is

present: Bl-Ext.P, 250x. .

Fibrosis and proliferation of bile-duct epithelium within area of
regenerating and degenerating liver cells: A3-314F, 100x.
Cholangiofibroais surrounded by enlarged liver cells showing group

cell necrosis (upper lcft corner): B3-S&1F, 100x.

Bpithig}ioid cell granuloma with coagulative cell necrosis, adjacent

to a periportal triad, showing marked round cell infiltration:

83-70F, 250x.

Epithelioid cell granuloms with a multi-nucleated giant cell., Vascuolar
de;cnerntiop. cell necrosis and call enlargement are seen in the

surrounding tissue. B3-539F, 250x.

‘Epithelioid ccll granulomn with multiple giant-cells in area close

to central vein ( left lower corner): C2-707F, 250x.

Foreign body probably rcpresenting a section of a parasite of the
liver associated with cell necrosis and few inflammatory cells:
C2-707pr, 250x.

Cystie dogeneration containing structurcs eimilar to sspergillus

fumipatus. B3-Extra 3F, 250x.
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Pig.

Fig.

rig.

Pig.

rig.

rig.

Fig.

Fig.

24:

28:

26;

27:

28:

29:

30:

-lz-

Cystic degeneration. The cystic spaces ate lined endothelial-like

cells and are filled with homogenous contnoﬁhtlic or granular

_materisl., Minimal enlsrgement of the aourrounding liver cells:

B3-489M, 250x.

Cystic slterstion resembling lynphanjinctaoio in & liver showing
severe vacuolization: B3I-459M, 250x.

Cystic alteration in area of focal cell enlargement giving rise

to papillary structures of the hepatocytes. Some of these spaces
contain erythrocytes: A3-275M, 250x,

Cystic proliferatioh of bile-ducts (adenomatous bile-duct proliferation)
Ad-243M, 100x.

High magnification of the same lesion in Pig. 26 showing liver cell
groups between proliferated ducts. MNote completely denign appesrance
of the cells. 250x. '

Adenocarcinoms of the liver composed of tall columnar cells, inter-
spersed with nucoul-produclng colll;. Horpholo;icilly similar

tumor was found in the masmary glands of the same rat: B3-527F, 250x.
Arcs of focal cell enlargemcnt displaying pleomorphism of the

l'lllclcio ‘3-527. 5008.

Another area of the same lesion shoving intracytoplasmic bile-pigment

(atrow). 500x.
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Focal acidophilic alteration

Sex
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Single cell necrosis
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Cholangiofibrosis + g +
. -3
Stern cell prolireration + ? + + + +
. o
2 Epithliod- cell granuloma + E +
m
< ]
Periportal inflamation + ! + + +
o '
* Lymph congestion ! +
o
<+

WATER_PCB-SD0000034301
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Code ' | c, : c, c

Sex le » ellu w w n won w0 v 8 n u wle & ¢ » r el
Ko 620 626 633 655 657 662 667 (40 641 643 644 645 646 649 651 673 775 Ext.733 765 776 773 780
Vacuolization .. + + + + + 4+ + + + + + P+ O+ o+ o+ o+ o+
Focal acidophilic alteracion .+ +

Single acidophilic alteration * + . _‘f ) + "’_ + + + 4+ 4 + +
Focal gn_qular _aicerat:lon — . __+ ) + + + + 4 + +
Single granular _altentm . + _ + + _ + . + +

l_’.erinuclear_ holo + + +

Eosinoph, homogenization — - + o o

Single cell necrosis + 4 ) + .+ 4+ + + + + + 4
Group cell mecrosts e

Cell enlargment _ + + + + + o+ o+
Ductal proliferation + + + + 4+ + + | + +
Pectductal fibrosts 4+ _+ s e e
'mwlanglofibtosis + + -
Stern cell proliferation + + 4+ 4

_Epithliods cell granuloma . +

Periportal inflamation + + + + + + o+

691110

Lyuph congestion +

WATER_PCB-SD0000034302
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-20-
Code c,
Sex M F F F T
Ko 124 766 267 771 789
Vawlizatton RS
Focal sctdophilie alteration + ——— e i -
Single actdophilic alteration 4 + + + + :
Focal gronular dlteracion oy S :
Single granular slteration ' 4 + & + + ___ ____ -
Perinuclear holo * L+ +
Eosinoph. homogen{zation e
Single cell necrosis I T S S
Group cell mecrosis =~ & + e - .
Cell enlargment L ] e
Ductal ptoliferation_._. — . + + + 4+
Periductal fibrosts ~___ _ _ o+ o+ —_
Cholangiofibrosis + + e .
Stern cell prolfferation _ 4 4 4 +
Epithliod.cell granuloma
Periportal inflamatfon e . )
Lymph congestion
Fibrosis + +
cholangiomatous lesion +

WATER_PCB-SD0000034303
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A3N
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Code c c . c

Sex l_rsr‘—'guu:unn“r‘r r'rrrrrzrrrrrrrr'
No - 793 Ext. 8 8 11 12 21 23 33 686 687 689 685 690 695 697 700 703 707 708 711 712 682 683 691
Vacuolization IS, N A SRR - -+ I T + + 4+ O+ o+ o+ o+ +
Focal acidophilic alteration +

Single acidophilic alteration 4+ 4+ o+t +. +4 + -+ + + +
Focal granular alteration ] + + + + 4+ + + + + 0+
Single granular _alteutibn o 4+ o+ ., + + + + +

P'erinuclear holo + + + + + - + + + . + + + + 4+ + +

Eosinoph. homoggtg{gat:lg_n N
Single cell necro.s-i-s
Group ce_1:1 necro_;i-s_

Cell enlargment

l_)uctal proliferation

e

Periductal fibrosis

-Cholangiof ibrosis

Stern cell proliferation
Epithliod. cell granuioma
Periportal inflamation

Lymph congestion

- - - - emicm e

+
HE
+
+

+ + + + +
L o L e + .
+ + +
+ + ++ + + + 4+ + + +
+4+ + PO + + +
+ +
+ + + + + 4+ + 4+ e
+ ’ + + + + + o+ +
+ P + + +

WATER_PCB-SD0000034304
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2 %o A

Code . C

Sex | F M M FFPFPFFFFFFFFEFTF rf1|u MMM oMM F F
No 702 34 35 Ext. 46 &7 49 51 52 56 59 62 63 64 66 70 71 Ext. 116 117 118 119 120 147 156 157
Vacuolization . I T & + + + + o+ + + + +
Focal acidophilic elteration + - + + +

Single acidgpl_:.i.l_i_c“a.ltencfon_-& + +. + + + 4+ 4+ + 4 +' + 4+ 4+ 4+t + + 4+ + + + + +
l‘oca_l ;r.anular alteration + + + + + +

Single granuhtf__a.l_..teration _ + + + + + + + + + + + + + + + + + + + 4+ 4+ .+
l_’erinnclear holo + 4+ + 4+ + + + + + + + + + + + + 4+ +— + + O+ o+ o+ 4
Eosinoph hmg_e_n{uf{c_:.nm ) + .+ _+ _' <+ + + + ) + + + 4-‘—;- T A+- “.;..”4. + +
S_ingle cell necrof_iq + + + + + 4 4+ 4+ + + 4+ + 4+ +

Group cell necrosis o + + .

Cell enlargment = + + - T

Ductal proliferation +. + . + + + + + + + + 4

rarip:::;;;}_f_tk_:«:_-i: o + N ) + + +- + + 4+ + + + + + »

-Cholangiofidbrosis + +

Stern cell proliferation + + + + + & + + + + + +

Epithliod cell granuioma o+ 4 + B S +

Periportal inflamation + + 4+ + + + + + -

Lymph congestion +

WATER_PCB-SD0000034305
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691110

Lymph congestion

X - -23~

:de \ . I— A [—-AJ ) r X -

X r F F M M . M M M F F F F F ¥ M N "F F F P 7P
Mo 158 159 160 195 196 198 200 Ext. 236 237 238 239,240 276 277 279 280 315 317 318 319 320
Vacuolization . e e "’ + .+. + 4 + +
Focal scidophilic alteration
Single actdophilic alteration + + + .+ o+ o+ o+ + + + + O+ O+ o+ r o+ o+ ot
Focal granular dteuuon‘ + + + + +
Single granular slteration + + . +. + +l + + + + 4+ + +F 4+ + 4+ o+ 4+ 4
Perinuclear holo O T Y . + + .+ o+ + + + + + o+ o+ o+
Eontaoph. hemogeateacion R e e
Single cell necrosis + _+ 8:: + + o o+ s + + +
Gﬁup cell necrosis . ) o )
Cell enhrp'_ent . + + 4 .
Ductal proliferation . + + + + .
‘Periductsal fibrosis + + . + + 4 + o+
Cholangiofibrosis
Stexn cell proliferation 0+ 4 ) . + I . +" "+ ’ ;
Epithliod. cell granuloma + + +
Periportal inflamation + ) -

WATER_PCB-SD0000034306
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Code .

. ? A
Sex l ? 2 T 7 7?7 7?7t 7?7 ? t ! M M M M ? F F F rjr; MM
No 832 835 834 846 848 849 864 865 873 878 879 891 893 894 895 906 907 908 909 910 11 12 13
Vacuolization

Focal acidophilic alteration
Single acidophilic alteration

Focal granular alteration

Single granular alteration

l_’_erinuclear holo
Eosinoph homogenization —
Single cell necrosis

Croup cell mecrosis =
Cell enlargmpent =
Ductal proliferation
Periductal fibrosis  _

Cholangiofibrosis

Stern cell proliferation

Epithliod. cell granuloma
Periporeal inflemation

Lymph congestion

* Crystal deposition

. + I g + +

I T O e I I S S . T S S S S U VY
+ + o+ + 4+ 4+ + + +
N S N T S LR L TR T S A T ;++
NS A S R N S + 4+ + + o+ o+ o+ o+ + + +
_ + + + + o+ s LA S + + + 4
+ + + + 4+ + o+ 4 + + 0+ + +
4+ + <+
+ + + 4 + +
+ + ) + + + + + + + + + 4
+
+ + + + 4+ + + o+ o o
+ + + o+ o+ o+ + & + o+ 04
+ + o+ 4+ + + + 0+ + + 4 +
e

WATER_PCB-SD0000034307
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Code

-25-

Mg th —1 — A bt —
Sex HHFFFPHHHHHYPPFIJi1?Hrrrl-‘t]?i111
No 14 15 16 17 18 19 21 22 23 26 25 26 27 28 29 30 31 32 33 34 36 37 38 39 &0 85 86 87 101
Vacuolization o e I R U o +

Focal acidophilic alteration

Single acidophilic alteration +f++++++++4:++-++++++++++++++++
Foca; granular alteration ‘ + + + + 4+ + ;-4‘:& + + + + 4+ s
$1ngle8r‘nu1.r:1ggr."gion.- + +:0- -;--+ + 4+ + +-+ + + + + 4+ 4+ e+ + +
Perinuclear holo ) 0 E AL LA b et e +
Eosinoph.hmgg.ni_za_t_io!nh ) + 4+ . . + + 'l:- + +- + B .+ + o -:-— - :4- +- + .-+---; + ‘+ +
Single cell necrosis + 4 4+ e . + + 4+ 4+ 4+ + 4+ 4+
Croup cell necrosis L +
Cell enlargment ) S _. ‘-—; ) + 4+ 4+ +o+ +
I_)uctal ptouferation. + ) + + 4+ + 4+ + +
Periductal fibrosis o + ) + + .+ 4+ e + +
Cholangiofibrosis . |

Stera ceil proliferation + + 4+ + + + + + +
Epithliodscell granuloms + + T+ + + +
Periportal inflamation + 4+ + + + + 4+ T+ 4+ +
Lywph congestion +

*Crystal deposition *4 ot 3

WATER_PCB-SD0000034308
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1£44119]

201110

-26-

d : ) :
o i ot TS el ="

x | ? T 72 M ? 2 r *r 1t 1 t 2 F F F F F F F F Fr' 1
o 106 112 114 105 107 109 122 125 127 129 130 138 141 147 151 155 144 131 132 135 139 16
Vacwolization o 2t
Focal acidophilic alteration & .. e — + o+ 4
Single acidophilic alteration 4+ 4+ 4+ + _+ 4+ _+ + a R R . T S S S U,
Focal granular alteration + o+ + + . .
Single granular alteratfon =~ 4 4+ 4+ 4.+ % _+t..+4 + + + S O e
Perinuclear holo o -______.-_0-_ i S S ) 4 + + + 4+ o+ o+ o+ +
Eosinoph._homogenization LA SN U . AU, AU S R SR S S +
Single cell necrosis ) + _4_-_ ) + ‘+ + +
Group cell mecrosts L e )
Cell enlargment = ___ . R ) +
Ductal proliferation . + + + 4+ + + + 4+ 4+ + '+ + +
Periductal fibrosds === ==+ + == 0+ 4+ + + + + _ + + + +
Cholangiofibrosis : + 0+ + _ + o + 4
Stern cell proliferation o s '_ o ' + + '
Epithliod.cell granuloma + + ' +
Periportal inflamation _ + ~+ L L+ + + +
Lymph congestion
# Crystal deposition 4

WATER_PCB-SD0000034309
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Code .

Lymph congestion

Az ? Az . A ?7 A [ {
Sex ' l',“,‘fl,l—, njl'z ’ 1"r F F F : F F F rlr : F F
No . ‘ 168 179 182 184 187 Ext. 205 208 210 212 213 220 221 224 233 2364 219 230 203 204 206 207
Yacuolization N R  SUE S S S + + o+
Tocal scidophilic slteration _ 4 _ _____ + _ o e
Single acidophilic alteration 4+ + + + & 4+ 4+ + 4 4+ 4+ 4 4 s e e e s
t‘pca} granular slteration + 4+ + + + + + + o+ + + + =+ ; +
Single granular alteration =~ + + + * 4 + <+ ARG S +H O+ e
Perinuclear holo oL L + + + 4+ 4+ +.+ 4 + 4 g + «+
Eosinoph. homogenization ___+ + -+ =+ 4 e oot + E .+
Single cellnecrosfs _  + + +  + + 4+ 4 4 4 4 4+ 4+ 4+ + 3
Group cell mecrosts Y 3
Cell enlargment rr L s + o+ 4 + '
Ductal proliferation AR A S S S ¢ + + 4+ + + + + +
Periductal fibrosis PP A s * + + + 4 +
Cholangiofibrosis + _ L o ' +
.S_ti_rn__.ce__l_}_ proliferation = === '
Epi.thliod.cell granuloma + +
Periportal inflamation + + + +

+

WATER_PCB-SD0000034310
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Code ' A, ? AL 1. LA 2 A,

Sex - ' ann_‘t":J:Inl'n M MM ? N u'r 1'; F F F F F F
No 2641 253 261 264 270 271 272 275 243 244 312 231 274 275 294 297 302 306 308 311 314 240 24"
Vacuolization T S + 4 + R A, SUUIE. S T + + + o+ o+
Focal actdophilic alteration  _ + 1 o

Single acidophilic alteration + + + + + 4 ; o+ o+ 4 + 4+ + + O+ O+ O+ O+ O+ o+ o
!'o_ca_!. gra_\_'mllr nl_t.sr.ation L + + + 4+ 4+ + ! + + + + + + + + o+ o+ 4+ + 4
Single granular alteration ¥+ 4+ o+ o+ o+ i IR S L SN SR DR SN I TN T I S I A
Perinuclear holo L+ + + 82 + + 0+ + + + + o+ o+
Eosinoph. homogenization 4+ == 4+ *+ + g I + ¢ + 4 + + o+ s
Single cell necrosis I e -‘é + S + o+ + o+ 4
Group cell mecrosts 4 + 4+ + g BT TR S P S
Cellenlargmene 4+ 4 4. 4+ + 3 + + 4+ 4+ + + + + + 4 + + + 0+ 4
Ductal proliferation @ =+ + + +. + + + + s
Periductal fibrosis = +_+ + + + + + + 4+ 4+ o+ o+ o+ s + + + 0+ 0+
Cholangiofibrosis + Ly R S o ' 4+ - + 0+
Stern cell proliferation =~ = = =+ o ' +
Epithliod.cell granuloma ' + . +

Periportal inflamation + + + + + + L + 4+ +

Lymph congestion + + + + +

92v0LL

»2T1110 A3N

WATER_PCB-SD0000034311
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Code A A

-29-

3 3 v A3

Sex F F T T F

No 281 287 291 291 309

!a_cpoliza'.ion‘ e ..+ o+ o+ o e

Focal acidophilic alteration -+ = i o

Single actdophilic alteration 4+ & + + 4 _

Focal granular alteration + + + + + -

Single granular alteration =~ 4 4+ + + + i

Perinuclear holo e e _* o+ +

Eosinoph. homogenization . LS SO S )

Single cell necrosis 4+ + + + + _

Group cell mecrosts e

Cell enlargment  _ SR N S TN

Ductal proliferation B R R TR R 3

Periductal fibrosis L T T R _

~ Cholangiofibrosis + + 4+ + ) )

Stern cell proliferation =~ .

| Epithliod.cell granuloma

P_griporr.al inflamation _

Lymph congestion +

WATER_PCB-SD0000034312
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82v0LL

A3N

9L1ITT0

. - . a— -

Focal acidophilic alterstion

e e At = 4 - s D ey e+ v -+ mae - - - ———

Lymph congestion

*

Code .
| - B, - Y B, i B,
Sex M M M M ). § ) 4 | 4 F ) 4 ) 4 M b ), | ) . § ), | ) 4 r F ) 4 F ), | M
' No 356 357 358 359 360 396 397 398 399 400 436 437 438 439 &40 476 477 478 479 480 S16 S17
Vacwolization + ¢ *

Single scidophilic alteration _+ + & + 4 4 4 + 4 + 4 4+ 4 4+ 4 4+ o+
.Fog_l}_' granulasr -nltggat{on ) + + +
Single granular alterstion = 4 + 4. 4+ + # 4 . & _+ + &+ .4 R R
Perfnuclear holo =~ 4 4+ 4+ 4+ + + 4+ 4+ + + o+ 4+ + 4+ + + O+ o+ o+
Eosinoph. howogenization L T T R S T S S B N B + + + + o+ 4
Single cell necrosis N ) o ) ) + +
Geoup cell mecrosts . .,
Cell enlatgment - . +
Ductal proliferation = L
Pertdoceal fibrosts . . ___ 4 4 . 4 . . 4o ... . . _
_ Chbhn;iofﬂnosis _ e
Stern cell proliferation .___”____‘_‘f____“__ 4' _ .f_ _4_-_ .:.l-. o + + + + 4+ + + *»
Epithliod.cell granuloma ) + ‘ + +
Periportas inflamation + 4 ) + + +

WATER_PCB-SD0000034313
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Lymph congestion

Code | I 33 . “ ’l “ 32 \
Sex M M M P F F r F M M M M M F F F F F M M N Hl
Yo 518 519 520 555 557 558 559 560 921 922 923 926 925 936 937 938 939 940 950 951 952 953
Vacwolization . R T e + » .
Focal acidophilic alteration - =~ +
Stogle scidophilic alteraeton  * b 4 S K 4 4TH s 4+ 44t e a s e+ s
Focal granular alteration = + N + 4+ + )
Single granular alteration _ _+ + 4+ 4 4 F 4 4 4+ 4+ 4+ 4+ 4+ o+ o+ 4 4
Perinuclear holo ' IS S 4 + + IR S SR G N + 4+ + + + 0+
Eosinoph. bowogentzation =+ ¥ * ot F p Pt A et
Single cell necrosis * * M * e e +
Group cell mecrosis “' S o ) o
Cell enlargnent ot
Ductal proliferation o + +
Periductal fibrosis R SR o "' i . + 4 +
Cholangiofibrosis } o i
Stern cell proliferation ~~  + 4+ + 4+ + + N + 4+ 4+ + + 4+ + +
" Epithliod.cell granuloma + ‘ + + + + ‘ + + + +
Periportal inflamation + o .4' + 4+ + + + +

WATER_PCB-SD0000034314
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A3N
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-32-~

- P — " 1

Sex M P F F F £ ''M M M M M F F rlnnnnnrrr
Fo 954 966 967 968 969 970 981 982 983 984 985 996 997 998 999 1000 41 42 43 44 &S 46 &7 48
Vacwolization =~ _ ..  + LA SO N N S S + 4+ +

Focal acidophilic alteration = . N Y - N +
Single acidophilic alteration 4 4+ 4+ + 4 +_+ + + + + + 4+ .+ LR
Focal granular alteration N + + + + 4+
Single granular alterstion ' 4_+_+ + + 4 _4+ .+ + + 4+ + 4 O e e e
Perinuclear holo U S o+ o+ s s R T
Eosinoph. homogenization _ = + RN S JU N SN SR S D S + 4+ 4+ 4+ 4+ 4
Single cell necrosis = = + + A SO S S ]

dro;:p cel]: gscfgg.is_ o _ . + e oL )
Cell enlargment e +.+ o+ s L+ +

Ductal proliferation + + + + 4+ + + + +
Perfductal fibrosis 4 4+ 4+ _+ + 4+ +

Cholangiofibrosis o

Stern cell proliferation ==+ + <+ + 4+ + + 0+ + 4+ ) +
Epithliod.cell granuloma + + + + + O+ o+

ge_tipottal inflamation + + + + + + + +

Lytiph congestion

WATER_PCB-SD0000034315
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Code fpl!1f’ B,x lnzl B, | 8,
Sex - P F MMM NN FPF T TN KN NN EFFN M M M M N
Ko 49 50 51 52 53 54 53 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 326 330 335 338 351 323
Vacuwolization ___:_"' A "'__""_‘ R .4 + + + + +
Focal acidophilic slteracfon * + . . o+ +
Silggl_e_:g@ophllic ‘1:‘_‘2‘_1"_“_“:"_‘_'_'__*. :l- :l-._:_t-t TR R T T S S S S O SO, ;“+ +$ + <+
Focal granular alteration + + +_.4' + +_+ + ++ + + 4+ o+ 4+ +.+ + + 4+ 4+ 4+
Stagle gramulac alteration £ F P H L E LA s A b L L 4 s e
Perinuclear holo ) MRS S S A A S A S S + 4+ 4 EF o+ s
Eosinoph. homogenization _ A SR SR R
Single cell necrosis o "’ ":."‘ + + + + + + + 4+ 4+ 4+ 4+ 4+ 4+ + . +
Grop cellmecrosts . . . R
Cell enlargment A v
Ductal proliferation : + + + + + + + + 4 + +
Periductal fibrosis —————— . + + 4
Cﬁolangiofibrosls o L
Stern cell proliferatfon + :_ ."' + .‘“ L + + + + 44
Epithliod.cell granuloma + + 0+ + + 4+ + + +
Periportal inflanation + ++ 4 R + 4+ + + + +

+

Lymph congestion

LEYOLL

6l 1110 AN

" WATER_PCB-SD0000034316
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AN

oertvo

Code X

==

B
| 1
Sex M M M ¥ ¥F ¥ r F F F F P F F F F F r F F r
No 325 343 340 342 362 368 374 375 376 475 366 367 372 377 378 379 380 381 384 387 388
Y_a_cpolization +

Focal acidophilic slteration

- . Weew - s e oa

+ .

Single acidophilic alteration

Focal granular ;:_l_;e_ga:i_on

Single granular alteration

—— e ems  eeem - ———— —

_!:e_rinuclear holo

TR S N ST, SRR TR R S S S S e S S S

-

+ A I U, S L S

+ _+ + _+

 ——— e o -

Eosinoph._homogentzation

+ + _+

Single cell nec rosis

Cell enlargment

. e -

Ductal proliferation
Periductal fibrosis _ _
Cholanglofibrosis

Stern cell proliferation _

t_+
. } + + +
R S
B + +

+

Epithliod.cell granuloma
Periportal inflamation

Lymph congestion

*  + + o+

P

I A . . I U ¢

A SO SN, S R DI SR
s s e e
ST, U SR
g
o+ +
+ + o+ + 0+

+ +

+

. SRR S +

L e e — —————————— - o - s

+ +
+ . + + 4+
+ + + + + +',+
+ 0+ s
+ + + + + 0+
Lt + 4
+ . - - -
+ S+
+
+ +
+
+ +
+ +
+ + 4+
+ +

WATER_PCB-SD0000034317
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Code : B,

1 B, .

Sex |r r r r” N M M M M M M M M M M M M F 7 F
¥o 389 391 394 Ext. 4135 417 418 419 423 426 427 491 402 403 405 410 434 456 451 452 .
Vacuolization R S R SIS JUE S N NS S S
Focal acidophilic alteration _ + - R S +
Stogle sctdophilic alteration 4+ 4 s 4 4 4+ 4 | T
Focal granular alteration . N . T . + +
Single granular alteration =~ 4 4 4 _+_  + + _+ + + . m t o+
Perinuclear holo” 4 4 4+ _ 4 4+ 4+ + % 2 0+ + + 4+ 4 + 0+
Eosinoph. homogenization _ & 4 . ___ 4 . _ % 5_ _.g AR
Single cell necrosis I + .-.‘.’... L .'f...é_ .g + + +
Gto.up cell necrosis g E S + +

e i R ———— et _— . - g - .-.-%__.. c e - A,
Cell enlargment B 3 i, .- + 4+
Ductal proliferation - + + + + + + + + +
Periductal fibrosis = e ¥ ' o+ + +
Cholangiof ibrosis o+ + o o + 4
Stern cell proliferation e . + i ) + +
Epithliod.cell granuloma + + . + + o+
lferiportal inflamation + o+ N + ‘ ot + +
Lymph congestion +

WATER_PCB-SD0000034318
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Code . B,
Sex | F F F » * 7 ¢ F r” M M M M M :- M M M M M F P
No 459 463 469 470 471 478 443 445 448 48B4 491 497 499 499 SO7 509 510 512 483 489 522 52
_Viuoliz:;ti:?___ . _____+__ + . + + L+ 4+ S S A S A A S SR AR R R L N
Focal acidophilic altaration + e s
Single actdophilic alteration + + + + & + + + = 4+ 4 &+ 4+ 4 P
t:ogag_gtanglar__al_ggggtipn . DA A S S S R A -4 + + +. + + + + o+ 0+
Single granular alteration % _* 4 * F A 4 2 4 b 4 4 4 4 4 4+ o+ s e
Perinuclear holo + + + + 4+ s + 4 + + 4+
Eosinoph. howogenization _+ + * 4 + 4+ + ¢ | .
Single cell necrosis . “'+__ f ) + + + + + +- .+ + + + + 0+ - + + +
Gto.up cell necrosis L L ¢+ PO j + T +
Cell enlargment _ + + A O S S . TR S ... + + o+
Ductal proliferation + + + + + 4+ + + 0+ + 4+ + 2+ o+ e
_Periductal fibrosis . Ly + + 4+ + + + + 4+
Cholangiofibrosis - L + o + O+ O+ o+
Stern cell prcliferation _.__"'____ L + : +
Epithliod.cell granuloma + o + - +
l:e‘riportal' inflamation + ¢ B o + + + +
Lynph congestion + - +
Advanced fibrosis +

WATER_PCB-SD0000034319



SEPOLL

ERTTT0 A3N

=37~

Code

B‘l
Sex le ¢ ¢ 12 2¢r 3¢r ar st SF r F ¥ * ir 2r 3F|
¥o 527 541 547 Ext. Ext. Ext. Ext. Ext. Ext. 536 537 539 &41 Ext. Ext. Ext.
Vacwolizztion I T DR T TR T U T ——t +__ .+ .+ 4

Focal acidophilic slteration

Single acidoghu_ls alteration

Focal granular alteration

Single granular alteration

g_gttnucleat holo

L P, SR SUN. S, . U S SR S S IR O

- - . e oe e | o

+ + + 4+ + +. +_ £ + <+
+

Eosinoph. homogenization =

_§1n_g1e cel];_tlecrosis

t. . X+ F 2+ -t o+ o+ + +

-t + e e ... * + + + +
e e —— e e e ¥ + |

+ . +_+ + + o+ O+ o+ r_ + o+ + + +

Group cell necrosis

Cell enlargmenc

Ductal proliferation
Periductal fibrosis
Cholangfof ibrosis
Stern cell proliferation _
Epithliod.cell granuloma
Periportal inflamation
Lymph congestion
Hepatoma(?)

Cholangiocarcinoma (?)
Cholangomatous lesion

PO U S APU S S S S S S ST S0, S + . i
+ _+ _+__+ 4+ _+ 4 i + 4 +
. + + + 4+ + + + + + + + + + +
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Sacrifice Interval
Dose Level

No. of Animals

-38-

A GROUP

|—3 }bnthl-l

[~8 Monthe—y i—u Mont

24 Honthc-l
AL AII AIIT AI AIT AITIL AI AII ATII AI AII AIIX

11 10 9 6 3 .9 9 10 9 25 22(23)272(29)
Vacuolization ¢ S 1 0 0 3 2 3 1 412 2
Focal acidophilic alteration o O o 0 O o o - o o 3 S 2
Sing.l.e acidophilic alteration 1 8 9 6 3 9 9 10 9 25 21 26'
Focal granular alteration 1 0 S 1 3 & 6 8 8 9 16 26
Single granular alteration 7 9 9 6 4 9 9 10 9 26 22 27
Perinuclear holo 1L 9 8 6 4 ] ) 8 10 5 19 15 15
Eosinoph. homogenization ) S 9 4 3 13 7 S 8 . 7 15 13 18
Single cell necrosis & 7 & & & & 2 3 S 9 14 24
Group _cfu necto.‘u o o 0o 0.0 0 o .0 o 1 1 15
Call enlargment 0o 0 4 01 2 0 0 7 310 2
Ductal proliferation 2 3 3 2 2 2 1 1 4 18 172 26
Periductal fibrosis S 4 2 3 3 4 3 0 6 16 15 24
_ inan;iofibr;sis o 0 o o0 o o 1 0 0 6 2 1
St.em cell proliferation -2 7 & 5 3 o 3 3 3 )3 0 2
Epithliod. cell granuloma 2 3 0 6 2 o & 3 1 5 2 2
Periportal infla=atfon 0 1 1 5 3 2 5 & 0 8 S 9
Lymph congestion o O o 0 0 o 0 O 0 1 1 6
-Crystal deposition 0 o o 0 1 o 1 2 o 1 o0 0
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. B CROUP
Sacrifice Interval 3 Months 8 Moaths 14 Months 24 Months
Dose Level lppm 10ppu 100ppm lppm 10ppm lw?r; 10pps 100ppm lppm 10ppm 100ppe
No. of Animals ' 10 10 10 10 10 10 10 10 10 31 26 29
Vacuolization T2 1 3 2 2 6 s 8 4 11 15 26

" Focat acidophilic alteration o o 0 1 0 2 3 1 2 3 3 4
_Siizle acidophilic alteratioa 10 10 10 10 10 10 10 10 10 3 19 28
Focal grsnular alteraticn 2 0 S o o s 9 9 9 12 13 2
Siogle granular slteratiom $ 10 10 10 10 10 10 10 10 a1 23 29
Perinuclear holo 10 10 10 9 7 9 9 100 9 25 20 12
Eosinoph. homogenizacion 8 9 7 10 7 6 6 9 6 20 16 2
Single cell necroste o 1 3 s S5 8 o 7 9 19 10 26
Group 4331} ugrooh”-. 0 0 1 0 0 1 0 0 2 3 3 18 .
Call enlsrgmeat o o 4 o0 o % o 2 1 7 8 2
Ductal proliferation o o o 2 2 s & 3 16 14 2
Periductsl fidbrosis 4 0 1 3 3 5 0 1 17 6 22
Cholangiofibrosis o 0 0o 0 0 0 ©0 0o 0 10 3 1
Stern cell proliferstion s 7 7 s 8 s 1 s 5 & & 3
Epithliod. cell granuloms 1 2 3 & & 6 0 & 5 7 s 2
Periportal inflaration 3 1 2 [ [ S 1 4 5 6 6 6
Lysph congestion o o 0 o o o o o 1 3 1 2

ﬁ:;::g:g (s %brooil ' {
Chohngifcl_r‘c:ino,lo_ ) 1

-~ .
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C GRrROUP
X
Sacrifice Interval 3 Months '-r 8 Monthe " 16 Moaths
Dose Level ippn 10ppm 100ppm control lppm 10ppm 100ppm control lppm 10ppm 100ppm control’
No. of Animals $ 0 9 10 10 8 9 10 10 10 9 9
Vacuolization 7 6 ‘ 1 2 S 0 o 1 1 2 8 2
!_ﬁzal scidophilic _nltel:atlcu . 0 0 ) 0 0 0 0 0 0 0 0 0
Single acidophilic alteration 6 8 9 9 s 7 ? 10 10 10 9 7
Focal granular slteration o o 2 1 1 8 & 0 1 3 8 2
Single granular alte.rati_ogn. . 1 4 8 ) L ) & o s s 9 7 9 9
Perinuclesr holo 2 7 8 10 s 7 3 10 10 7 9 9
Eosinoph. hoaogeniz-atlo!.". . 2 S 8 6 L] 3 1 4 6 2 [ s
>31ns1g cell necrosis 0 0 o 1 3 4 5 6 7 9 9 S
Group cell mecrosts oo o o o o o o o 0 o o
cnll_e;i;rgnnnt-. ) ©o 0 o o ©o o 2 o o o 7 o
Ductal proliferation 0 1 1 1 o 0 10 -0 3 3 1
. hridu_cul £ibrosis 0o 0 0 0 2 2 2 0 0 1 S 3
Cholangiofibrosis 0 0 0 . 0 o o 0 0 o o . 0 0
Stern cell proliferation 2 3 3 4 2 2 2 3 o & 9 7
Epithliod. cell granuloma 1 1 0 1 7 6 1 2 & 5 7 2
Periportal inflaration 3 6 2 1 10 6 o 6 7 4 7 6
Lymph congestion ¢ o 0 0 o 0 0 0 o o 1 )

—
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Sacrifice Interval

C CrOUP

41~

r————26 'llontho-——].

Dose Level lppe 10pps 100ppm control
¥o. of Animals 29(31) 30 14 24 .
Vacuolization 16. - 25 14 9
Focal scidophilic alterstion 4 L S | 4
Single acidophilic alteration 2 16 10 24
Focal granular alteration 7 9 9 ‘8
Single granular alteration 9___- 11 6 18 _
Perinuclesr holo 12 . 15 4 20
Eosinoph. howogenization 5 5 1 12
“Single cell necrosis 14 . 10 10 1
Grow cell nacrosts o 2 2 2
Cell enlargment 1 k) u. 4
Ductal proliferation . 16 1 10 17
Periductal fibrosis 15 10 ? 16
'(_:hohngiou.brosu 2 0 . 6 k)
Stern cell proliferation 6 12 S 12
Epithliod. cell granuloma 4 ? 1 7
Periportal inflaratioe ? 6 2 8
Lywph congestion 1 2 o 1
Advanced fibrosis 2
Cholaneiomatnne leatnn 1
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