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In compliance with the National Toxicology Program's (NTP) mission to keep our colleagues
informed of the current NTP findings during on-going ~“idies, a copy of the Pathclogy
Working Group (PWG) report and the Summary Path~ ~ gy Tables for the chronic gavage
studies on Methyleugenol (CAS No. 93-15-2) are enclosed for your icview.

The NTP assembles a Pathology Working Group to review every study and tc resolve any *
differences between the study laboratory and quality assessment pathc’ogv evaluations. Please
note tht the PWG conclusion of the swdy results is based solely on the pathology for this study
and may not reflect final NTP conclusions. In determining final conclusions, the NTP assesses
a broad array of information that includes other results from this study and historical control
data.

All study data are subject 1o an NTP retrospective audit and the witerpreiation may be modified
based on the findings. The technical report for this study is currently being prepared for
presentation to the NTP Board of Scicntific Counselors' Technical Reports Review
Subcommittee with an anticipated peer-review date of October 1998.

The Summary Pathology Tables along with a wide variety of NTP information are also available
in electronic format on the world-wide web. For example, the NTP Annual Plan, abstracts of
NTP Reports, study data, and the status of a1l NTP studies may be viewed electronically with
access to the intemnet and a Web browser such as Netscape Navigator or Internet Explorer.

To locate the NTP home page, use the URL http://ntp-server.niehs.nih gov/. The INTP
individual animal and summary pathology tables, survival tabies, und survival and growth
curves may be accessed from the NTP homepage selecting “Testing Information and Study
Results" and then choosing "Data of Completed Studies.” Comments on the usefulness of this

site and suggestions for improvement are encouraged.

Please contact Central Data Management (CDM) at (919)541-3419 if you have any questions.
You may also fax your requests “or information to CDM at (919)541-3687 or send them via e-
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Hard copies of documents such as NTP Terh.iical Reports, short-term Tozicity Reports, and
the Report on Carcinogens are available fror = Environmental Health Information Service
(EHIS). You can contact EHIS by phene at > $)

341-2841, by fax at (919)541-0273, or by
e-mail at ehis@niehs.nih.gov.

sincerely,
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Williarn Eastin, Ph.D.

[eac, information Systerns & Central Files
En. ironmental Toxicology Program

Encls: Rats & Mice, PWG, Pathology Summary Tahles
ce: Dr. J. Bucher

Dr. K Abdo
Central Data Management



National Toxicology Program Methyleugenol Studies.

Methyleugenol is a natural constituent of a large number of essential oils inc..-ding
rose, basil, hyacinth, pimento, citronella, anise (400 ppm), nutmeg, mace, anau
cinnamon and laurel fruits and leaves. The chemical has also been identified ip
bananas, and black pepper.

Methyleugenol was given GRAS (gene:rally recognized as safe) status in 1965 and is
approved by the FDA for use in food (21CFR 121.1164). It i us.od as a flavoring
agent in jellies (52 ppm), baked goods (13 ppm), nonalcoholic bevers ges (10 ppm),
chewing gum, candy (11 ppm), pudding, relish and ice cream (4.8 pprn) . The council
of Europe has listed the arceptable daily intake as 5 mg/kg/day. It is also used as a
fragrance in perfumes 0.3%-0.8%, creams and lotions / 0.01%-0.05%), and soaps and
detergents (0.02%-0.2%). One of the major uses for methyleugenol is as an insect
attractant. It was used in California in 1982, in combination with malathion, to
centrol an outbreak of orientai fruit flies.

Toxicity and carcinogenicity studies were conducted in rats and mice by adm.n stering
the chemical by gavage once daily, five days per week for up to 2 years. Additionally a
stop exposure study was conducted in rats to determine wk sther the rodents can
recover from the effects of the chemical. Toxicokinetic and metakolism studies in rats
and mice as well as in vitro DNA adduct formation studies usin g rat and human liver
slices were also conducted.

Serum from volunteers consuming ginger snaps will be analyzed to determine the
bioavailability of this agent in people who consume foods containing methyleugenol.
The information obtained from this study will be used for evaluating the health risk to
humans from normal exposure to this chemica! based on comparisons with blood
levels in rodents from the NTP toxicology studies.

The NTP a: sembles a Pathology Working Group (PWGQ) to review every study and to
resolve any differences between the study Taboratory and quality assessment
pathology evaluations. It should be noted th.at in determining final conclusions, the
N'1£ assesses a broad array of information that Zakes into account all data obtained
from the NTP evaluation of each agent 2ad that of the historical controls plus
relevant published literature. In addition, ail study data are subject toc an NTP
retrospective audit and the interpretation may ke raodiGed based on these findings.

However, in its mandate to keep the public infurmed in tinaely manner of current
National Toxicology Program (NTF) study results, swmrnary pathology tables are
made available for distribution by mail and are also posted on the N'I'P website
(http://ntp-server.niehs.nih.gov/Majn_Pages/N'I‘P_TRMIndex.html) as the PWG
reviews are completed. All of the studv data for methyleugenol are currently under
evaluation and a techuical rerort is being prepas ed for presentation to the NTT 3osrd
of Scientific Counselors’ Feer Review Subcormmittee on Cetober 30, 1998.
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CHAIRPERSON'S REPORT
PATEOLOGY WORKING GROUP REVIEW
METHYLEUGENOT «C60991B)

27- AND S52~WEEK IRTERIM SACRIFICE
AND 2-YEAR CHRONIC ORAL GAVAGRE
STUDY IN r344 RATS CONCUCTED AT
BATTELLE-~COLTMBUS

Date of Patheiogy Working Group Review: May 12 and 14, 1998

Participunts: James Hailey, D.V.M.; NIFHUS
Ron Herbert, D.V.M.., Ph.D.; MNIEZHS
Rcbert Sills, D.V.M., Ph.D.; nNIT s
Abranam Nyska, cC.v.m, ;

Michae! Rvan, D.v.¥., / Battelle-Columbus
John Tof., D.v.m.; w.s. a2ttelle-Columbus
Gordoen Hard, BYSc, Pn. . DSc; aHfF
Jeffrey Everitr, C.V.M.; CcIiT
Spencer Streett, V.M. - Streett § Assuciates
Harold White, M.D ; Consultant
Elies Gaillard, D.V.M., M.s.; EPL

(QR Petnologist)
John Curtis Seely, L.V.M.; PATHCO

(PWG Chairperson)

STUDY DESIGN
Male and female Fl4c rats were exposad to Methyleugenol
by a single oral Javage dose, exciuding weskends 2nd Rattelle

7 7

holidays, at levels of 6, 37, 75, 130, or 20

~

up to 104 weeks, €XCeptT for the 23606 "G /4 group which was

given t' . vehicle orly at the end of “he 12th month of dosing
(Day 361) until termination (wWeek ~U4} .  The control animals

recelved 0.5 agueous nethzlcellu;ose, the venicle for
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week and S52-week interin periods in the 0 and 300 mg/kg

groups only. Table 1 summarizes the animal disposition

the study

Dose (mg/kgqg)

Animals in Study
Moribund Sacrifice
Natural Deaths
Interim Sacrifice
Terminal Sacrifice
Other

Dose (mg/kg)

Animals in Study
Moribund Sacrifice
Natural Deaths
Interim Sacrifice
Terminal Sacrifice
Other

SUMMARY

Adninistration of Methyleugenol by gavage,

conditions of this study, was ass

GO
17
11
10
22

histopathologic lesions:

TABLE 1
Male Rats

Female

[

37

50
18
15
0
16
1

Rats
37
50
16

25

50
14
13
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150

50
20
29
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300
60
23

26
10

300

60
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The presence ang dose-relatagd lncreased incidence of
p

la
neuroendocrine cell nyparplasia, neuroendocrine
tumors and malignant neursendocrine tumors of the
glandular stomach :in nale and ferale rats.
Atrophy, involving glandular gpitaellial cells, was
also present in exposed male ani female rars in the
glandular stomach.

The presence and dese-relatad increased ncidence of

Yy e

a spectrum of nen-neoplastic z.ad proliferative
lesions within the livers of treates male and female
rats. Nor-neoplastic lesizns consisrcag of focal
cystic degeneration; hepacoceilula~ L¥ypertronhy;
oval cell hyperplasia; an< bile duct hyperplas:a
{(females), atypical hypeniasia ard cysts
Proliferative lesicne inc.st2d increased nunbers of
eosinophilic foci; Liu. iencias and
carcinomas; hepartc: as a

hepatocholangic:ar La s and
cholangiocarcinona

An apparent dose-ralates increasead incidence of
malignant mescthelicra ln male animals.
Mesothelioma vas mIeSent on either the epldidymis,
testis or peritoneun OY Ccumbinations thereor.

itv of renal nephropathy in the
T2.es and 200 my/kg femal

es. in
the males, an casz2d combined incidence of renal
tubule hyuverg. énd adenoma was noted in tne 75,
150, and 309 2xposed groups,
A slight i n benign

theochromccvtc -z
dose female rats.

A slight increases
fibroadenaras :n i
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9. The presence of cytologic alteration (decreased

eosinophilic granularicy) in the submandibular
salivary gland of nearly every exposed irale and
female animal.

Evaluation of the Strength and significance of the

pathology findings must await generation of the final tables.

CONDUCT OF THE PATHOLOGY WORKING GROUP

Prior to tha PWG, the Chairperson reviewed the pathology
tables, the original study pathologist's (5P) narrative, the
quality assessment (QA) report prepared by the guality
assessment pathologist (QAP) and microscopic slides of
potential target organs and selected lesions with
discrepancies in diagnoses between the SP and QAP.

The following potential 'target organs and/or specific
organ diagnoses were reviewed by the QAP from all control and

created .'ats as directed by NTP (letter dated April 7, 1993),

Liver:

1. Review all non-neoplastic discrepancies between the
SP and Qap.

2. Review all neoplasms (because of gocd agreement

between SP and QAP only discrepancies may be elected
to be reviewed).

Glandular Stomach:

1. Review all lesions.



Bpididyrmis, Testes and Peritcocneun:

1. Review ail lesions.

Memnary Gland and Skin:

1. Review all lesicns.

T4 -
Uterur &

x Review all lesionsg

Kidney and Croans wi<n Lesions Belated -~ Neonropatnu:

1. Review all

SP and QAP.
all
)

2. Review 2ll reoplasms.

3. Review only the @iscrepancies in crgans with lesions
related to nephropathy (e.qg. aineralizartion and
fibrous ostecdystrophy) .

4. PReview all lesions of the parathvrcid ¢landg

Salivary Gland:

1. Review all discrepancies petween the 3P andg QAP

Bone Marrow:

1. Review aj
2. [Determin 5 aporoach to
diagnosis

Spleen:

1. Review alil
SP ana QAF
2. Review all
between th
aiected tn
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Adrenai Medulla:

1. Review all lesions.

Additionally, amost tunmor diagnoses in organs not
oreviously mentioned above were reviewed from all animals in
all groups.

Tte PWG Chairperson selected a set of 203 slides for
review by the PWG. These slides included repreasentative
examples of potential Ttreatment-related -eslons, lesions for
which there was a difference of cpinion between the sp and
QAP and lesions selected because of general interest (see
Chairperson's PWG Worksheets). 211 slides were examined by
each participant without krowledge of the dose group or
diagnoses rendered by the SP and QAP. Final diagnoses for
the lesions presented were determined by the consensus of the
PWG participants.

On May 12, only the treatment-related glanduiar stomach
lesions were discussed by the PWG. Methyleugenol-induced
stomach lesicns were described in both the mice and racs with
a series of 2 x 2 Kodachromes which illustrated the specztrum
of lesions observed. Prior to examining the PWG slices the
appropriate diagnostic nomenclature for the stomach lesions

was discussed and agreed upon by the rmembers of the PWG.

&)



PWG_RESULTS

Glandular Stomach
Treatnent-reliateqd ron-necriastic ang neoplastic
were diagnosed by the 3P in tre glandular por<.cr of
stomach. Grossly, these _esizcns “ere Cescriked as ai
diffuse thickening v, | ~re commonly, ag ncdule{s; /za

The nonm-neoplastic

212l atrzphy,

epithe

Atypical hyperplasia
by highly disorganlzed

2

helial growth w:

The SP 2ven considered

€

in

situ" lesions

o -

=L .

uncl

SP to or
gastric

lesicns
the

cher a
ssleg;).




Following the Q& review, the QAP confirnmed the presence
of epithelial atrcphy and atypical hyperplasia. However,
many of tre SP's reported cases of hyperplasia were diagnosed
as atypical hyperplasia by the QAP. 1In addition, the QAP
diagnosed many more cases of carcinoma in the methyleugenol
exposed animals. Almost all of the SP's adenomas wera
considered to be carcinomas by the QAP. Based upon tne site
of proliferatisn ang general appearance, the QAP believed
that some of these lesions represented gastric carcinoids or

hyperplasias originating fro: the endocrine cells or

Hty

enterochromaffin-like (ECL) cells f-und along the basilar
portion of the rundic jlarnds.

As mentioned Previously, the FWG discussed the apparent
origin of the lesions in question and appropriate diagnostic

Rl 2y
il

terminclogy before examining thn PWG slides containing
discrepancies. Drs. Gordon Hard and Spencer Streett
Supported the ECL origin of thess lesions and further

remarked that these lesions were typical of what was seen in

(X!



> 1) - i [©) i} ) 0 ke
o)) - 4 o ~ Q = L3 v 1 ~ . ]
0 o4 0] 49 e = I, @ i il ifo] )
o o] ) = S4 - 0
o} %} ~ - 1 [d] 2D 3 e
j &) [ ~ 5] o [ U N U
ceef 8] iy 0] . W s} In [®]
I o1 1= e (681 o i2 [0} Qi
% el n i ! [0) m i L ~ v,
o] Q 0] [0} =] 0] - v} i i L il
N ROV R al ) O &
Q 1%} « Ty [ Gy O
i3 0 ) - i I | 9 Y
L e [} A . '
a X N I - " T o
%] O i) I\ ¥ o] o
4 [ = |9 0 ¢ | —
i i J i
0 ¥ B g ) l&s . il (:
o] « e ) £ et ] b B L.
[ 44 o ) ! [ - Y
1) R o 1) Y] O S 0
e 4 8] c in ~ . a
2 o a | {n n q b
4.8 I - ] a ) [ 4 [ [
o Sy O ey 8} o I vt U] : i
I ] i8] a ! V) o]
ol ) - 0] O ke 0 I ! .
O | Il g 2| ¥ ( Q
a -~ AN 4 @ qQ (@] 1Y [s)} o1 Q
Q . W &) liv] [ Q 3 Ko 4 1¢] T 3
¥ [N v o x| S ) u b kil
-1 S o) Ly of to] [} ¢} N g
1 [ ] i) aQ m S 1) B ] 194
] 28 X - 0O [ > iy h) Y Sy =
- 0 i Re il G O & a @ it
a0 o 52 kol A 0 o 1) L I8} r -
. 2 4) w It [ . 4+ = n 0 L =
[0} &N { 0 m [y 8] i 0 I v m ia!
a . - 2, ¥ 4 w i 3 I ) 3 by N o]
~ [oN @] 2 [® o) 5y Al &Y Sy - 4 e} I 1)
g4 [+ o} 8} i a G 1 [ON - < 9 0]
i} 9] bt < = U] Q 8] Q ()] a 9]
1+ [N by 3 o 4 o QO K I 0
n 1 4 S ] 0 ] B} 4J Q1 IR} ogl [0)] 0 £
ke ! i = 9} ~ 4] © (] ey it
o] + o} 3 by 4] >y b Q, @ k4 " 2
0] M o] v} = o} a | >y Q £ 8] o Uy
3 >y o 'y o Ko a ot = 2 N4 0 7= ¢)
i C S 19 S I 9] a i ~ -
[¢] ~ 9} 0 O 0 S e Y a a 3 i 73
[ 6 > m o] o, (o} ~ [ 4] o] 0 o} = |
W 0] o f I8 o] 3 a 44 e 3] 14 o [} E
M 42 Q = o 4] - 2 w [¢] [ (7] 3 [
i 4 4 0 [§] [d} o] ¥ 3} 10} o o 3 © - + .
o] [} ] rd o | Q [} el — - o) 0 (0] £
~ oo A4 ooy Gj Y4  Q £ ~ o] — 1S 1
J} o P O @ T o] ] [ (o] Moo 0] 9] ~ «
- O 3 ] ( £3 I Q tn 0 (] O — (1) o] ] [0} e
4J [0} a7 = 43 J [~ [} 0 o E a 4 2 0 o m




/

o}

|
\
\

QP

[ 'Y

atrophy. The mechanism(s) invelving the loss of parietal
and/or chief cells did not appear to be due to overt necrosis

or apoptosis since these types of lesions were not readily

apparent.

Neuroendocrine cell hyperplasia represented a

proliferation of ECL cells that tended to be focal and dig

not markedly expand the mucosa or greatly distoit+ the

adjacent fundic glands. EcCL cells appeared to ke round to

polyhedral, faintly basophil‘c or amorphilic with round to

oval nuclei and usually a single nuclei. They often appeared

in nests or clusters and could be seen extending up or down

within the mucosa. Sevier-Munger silver stains demonstrated

their argyrophilic positivity.

Neuroendocrine tumor and neuroendocrine tumor, malignant

represented a "biologic continuum" from hyperplasia. The
distinction between marked hyperplasia and neurocendocrine

tumor was somewhat arbitrary. 1In general, these "benign®

tumors werz also confined to the mucosal and were ncn-
invasive. However, in ccntrast to hyperplasia,
neurozndocrine tumors wvere more diffuse, cr nodular rasulting

in expansion of the mucosa and distortion of the adjacent

10
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glands. Within neurocendocrine tumors, the necplastic celils
appeared more pleomorphi. Lu= ra+rained many of their ECL cell
features including 2 =z2.-,.3 SOSITRIVITY with Sevier -¥Yunger

staining.

Malignant :euroer-,cri-- e SRR B
diagnosed by their large s1z2, noreased ce L) atymea and

invasion through the muscularis rnucosa.  The latter bein: tne
most consistent hallmark of malignant progression. “al gnan
tumors were characte ized by either diffuse nucosai-
involvement and’or nodilar appearance. Most were sclid
tumors consisting of either pleomorphic EZL cel s or mixtures

of ECL cells and glanduiar {Zymogenic) cells. Mavked

cellular anaplasia or = high mitotic rate were not

characteristic of most necplasms. - the more maiignant
neoplasms, differenz cell vatterns were commen suggesting

1lfferentiation from one or more cell types of =he glandular

[

epithelium (neurocencocrine cell, cnief ~ells, nariecta

cells), or possibly divargent differentiation of & stem-cell
pcpulation. It has also been fostulated that ECL tumcr cells
may produce growih factors ‘Paracrines hormones) that
stimulate glandular epithelial cells to proliferate and
become dysplastic. Sevier-Muiger STalning in these tumors
was variable. In general maligrnant cells with faint, foamy

-
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or glandular-appearing cells were silver-negative.
Metastases were occasionally noted with the liver, lungs and
abdominal lymph nodes affected.

The development of methyleugenol-induced proliferative
neoplastic lesions in the fundic mucosa nay be related by a
secondary mechanism to loss of pariestal cells (atrophy) with
subsequent decrease in gastric acidity {achlorohydria) and
hypergastrinemia. Hypergastrinemia is known tc¢ have a
trophic effect on the fundic mucosa, including ECL
hypertrophy, hyperplasia arnd the development of tumors of
neuroendocrin origin (carcinoids). This form of
carcinogenesis usually demcnstrates a dose-threshold
phenomenon. In the treated animals fronm this study,
neuroendocrine neoplasms were observed as low as the 75 mg/kg
group in ferales and the 150 ng/kg greoup in males.
Neuroendocrine cell hyperplasia was present in the 37 mg/kg
females.

Several squamous cell neoplasms (papilloma and squamous
cell carcinoma) were alsc confirmed by the PWG in exposed
animals. These exophytic growths were essentially present on
the limiting ridge. The biological significance of these
neoplasms was not clear but because of their low cverall
incidence and lack of any appreciable dose-response, they did

not appear to be directly related to Methyleugenol exposure.

12
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ducts lined by highly pleomorphic cells surrounded by
abundant collagencus “issuse. Cvstic degenerazcion znpeared as

a focal to multifccal, multilocular, cvstic les.on cortasning
an eosinophilic flocculent naterial. In some of the exvosed
animals, these lesions were guite large and/or multiple.

Proliferative lesions revortecs to be asscciatved with
chemical exposure in one or both sexes included ecsinophilic
foci, single to multiple hepatcceliular adencras andg

carcinomas, cholangiomas and cholargliocarcinomas, and

hepatochclangiomas and

Hy

tended to be =2 dose-response with respect to the number o
neoplasms and malignant potential. Several tumcrs were
diagncsed at the S52-week interin sacrifice in high-dose
animals. 1In addition, greater numbers of metastatic hepatic
tumors were noted in high-dose animals.

The criteria used to dlagnose the proliferat:ve repatic

lesions were as fcllows:

1. Localized lesions.
2. Tinctorial variation fron surrounding hepatic
parenchvuma.
- Focli ranged fro
three of four lo
4, Hepatocyvtes merd
producing compre
5. Subclassif.ed as
basophilic, or =
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The PWG reviewed several slides to confirm the reperted
treatment--releted nor-neoplastic and neoplastic lesions.
Methyleugenol zppeared to be a strong hepatocarcinogen
producing neoplastic lesions of both hepatccytes and of tne
biliary truc=.

The »WG confirmed the presence of hepatocellular
hypartrnsshy, oval cell hyperplasia, and cystic degeneration
(= disgnosed by the QAP). TFocal bile duct atypical
hyprep’ asia was z2lso confirwed in several exXrosed animals.
Blle duct cysts and hile duct hyperplasia (female only) were
A-.8C repcrted :n exnosed arimals and were cenfirmed during

the 02X rev.

WY

Hepatcceilular hypertrorhy and oval cell hyperplasia

were st 43 eavly us the 27-week interim sacrifice and

persisvaed thriuyn z.udy termina-ior. Hypertrophy was
cheracteriz :d Fys sncreased cell size ang Ccytoplasmic
eosinophilia. a »toong zonular preference was not observed;

however, tn- op reported that mid-zonal hepatocytes seemed to
be invoivo., ctilelly.  Oval cell hyperplasia was characterized
by tha w~ -« o aof c..ali, oval, slightly basophilic cells

wnich grliferatad in rows a@long the sinusocids next to

W

eriportr. regicrs. ar pical bile duct hy erplasia was
= b Ind

chavarct2 zed by the presence of irregularly—shaped, dilated

13
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Hepatoceliular Adencra

1. Usually a discrete lesion which compressed adjacent
parenchyna.

2. Well-differentiated celis
basophilic or vacuolated.

3. Absence of norral he patic

4. Uneven growth patter ﬂs.

5. Increased cellular pleomorpghism or hypertrophy.

waich were eosinophilic,

obular architecture.

-

Hepatocellular Carcinocna

1. Distinct trabecular or adernoid pattern.

2. Cells were pooriv differentiated or anaplasIic.

3. Histologic evic -=e of local invasiveness or
netastasis.

4. Hepatocellular carcinoras Can arise within adenomas.

Cholangioma

1. Well—circumscriced, cvstic mass contais
connective tissue.

2. Cystic spaces were linadg by proliferative pils duct
epithel un.

3. Typically were expansive growtns.

4. Mitoses were uncommon.

Cholangiocarciroma

1. Larger necplasr with bundant cocnnective tissye
stroma (scirrhous reacr ion) .

2. Increased celluliar pleomorphism and prcliiferat_on
associated with Lile duer epitheliun.

3. Increased rumbers - < nitoses.

4, Lecal invasion Le cobserved.

.
3t



Hepatochclangioma and Hepatocholanqiocarcinoma

1. Comprised of neoplastic elements i1rom both
hepatocytes and biliary epithelium.

2. Hepatocytes and ductular cells often occurred in the
same ductular structure.

3. Both the hepatocellular and biliary epithelium, may
be well-differentiated to poorly differentiated
depending on biologic behavior.

4. One or the other or both lineages may metastasize in
the malignhant neoplasms.

Hepatocellular foci, adenoma and carcinoma are believed
to represent a Spectrum of changes that comprise neoplastic
development in the liver. Furthermcre, in this study,
neoplastic prcyression of the biliary epitheliun and/or
hepato-biliary stem cell population appeared to have
occurred.

During the PWG examination, several observations were
made concerning the preiiferative lesions. First, many of
the eosinophilic foci and adenonmas contained areas of cystic
degeneraticn or vacuolation. Secondly, the distincrtion
between hepatocholangiocarcinomas and hepatocellular
carcinomas with glandular patterns were not always clear.

However, in general, there was good agreement among the PWG

participants and the spectrum of liver lesions confirmed.

16
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Mesothelioma
Slides containing discrepancies concerning the diagnosis

shown to the 2We. The

M

of mesoth~lioma in male animals wer
bresence of mesothelicma was considered as a potential target
tissue by the QAP following the QA review.

Following trz PWg review, many of the additional
mesotheliomas diagnosed Dy the QAP were confirmed.
Apparently, male animals a- tnr 75, 130, and 300 Tg/Kg dose
groups had significantly nore mesctheliomas than cor: rol
males.

NTP criteria was used to dlagnose either mescthelial
hyperplasia or mesothelicma during the PWG. Mescthelial
hyperplasiz tends to be & fccal thickening of mesctheiia
cells without stronal or significant villous Drisiferscior,

Mesotheliomas may only be a singi.s, paplliary proizcticn

{1

lined by rmultiple rescthelial cell lavers or appaar a2g flori
papilliferous or sociid prol:ferations of neoplastic cells.
By convention, all Mescthelliomas are ceonsidered te pe
malignant neoplasms.

iesotheliomas, in the rat, Eeyir alcocng the

5|

Mcst

>

mesothelial tunics covering the testis or epididymls, are
clonal positive and with time may spread throughout the
abdominai cavity. Usually >-2 mescihellionas/ztudy may be

seen in the histerical control data. CLp to 4 mescthelicmas

—t



B 09

have bren reported. 1In this study a dose-dependent trend was
apparent except for the 300 mg/kg males. The fact that no

animals survived to Study termination and the number of early
deaths that occurred may have influenced the final incidence

in the 300 mg/kg males.
Bone Marrow:

Representative examples of bone narrow were shown to the
PWG because of a number of discrepancies between the Sp and
QAP and because of the reported increased number of exposed
female rats with some type of hyperplastic lesion within the
bone marrow.

During the initial study, the Sp frequently diagnosed
hyperplasia of megalaryocytes, the erythroid cells and
myeloid cells. Occasicnally, some animals Were reported by
the SP to have two or more cf the hyperplasias. TIn general,
the QAP grouped these lesicns under the ternm hyperplasia
because of the inherent difficulty in determining the cell
lineage using decalcified, paraffin-embedded sections.

Following the p»wWg review, there was good agreement to
use cnly hyperplasia, bone marrcw. Therefore, the PWG

recommended to delete specifilc references to certain

b
[£%)
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hyperplasias and add oni

2','
those few cases where

SP, QAP, and PWGC chaj

hyperplasia, those

Kidney:

Slides contairing

in the male were snhcwn - the PWG. During the study an
increasad SeVerlty o rephrogpatny was ; DarTicular.y in
high-dose males and feraiee. In the males, This was further
supported Ly the ncrezsed nciderncs of (acondary esicns
related to nephropathy, suc 45, hypergarathvro disn, =zissue
mineralization and fisrous bsteodysIropny In nicher dosed
animals. in addit:cn, tha LhP diagnesed Severa: Tore
proliferstive lesicns =f -ne Taral tuarule 1n suposed animals.
Therefore, the Kidrey was conside-sz as 3 potential targen
tissue. Based con the QAP f.rndings anz cIinfirmation oy tho
PWG chairperson, the NTD decided o nave = ster-secTion
review of kidnev sections Lnitizted oricr o to the Sue

The criteria used to “lagnosed the renal tugcuie
proliferative lssicns wers =< iolizus



Renal Tubuie, Hyperplasia

1. Hyperplasias maintained their tubular shape and,
generally, were not surrounded by a thickened
basement membrane indicative of a change associated
with advanced nephropathy.

2. Hyperplastic tubules varied in diameter from
slightly greater Up to approximately 2 to 3 times
the diameter of a normal tubule.

3. Epithelial cells usually formed solig clusters and
appeared more pleomorphic than normal tubular
epithelium.

4. The tinctorial gqualities of hyperplastic epithelial
cell cytoplasm varied but tended to be nore
basophilic than the Cytoplasm of adjacen- renal
tubular epitheliun.

5. PNuclei tended to be larger with prominent nucleoli.

6. The basement membrane remained intact.

7. Oncocytic hyperplasia was characterized by large,
rounded or polygonal epithelial cells which had
lightly staining eosinophilic, focamy cytoplasm and
round centralized nuclej.

Renal Tubule, Adenoma

1. Adenomas differed from hyperplasia by being larger
(usually S5 or more tubular diameters) andg dgenerally
having a more Complex structure with disruption of

the tubule basement Tembrane. Larger adenomas often
compressed adjacent parerchyma.

2. Adenomas consisted of several patterns including
solid, tubular or papillary patterns.

3. Individual cells generally were more pleomorphic

appearing than in hyperplasias.
4. Neoplastic cells, in large adenomas, may be
Separated by fine bands of connective tissue.
Occasional mitoses.
Oncocytic adencmas are alsc characterized by
features typical of adenomas (le. size and
compression). Howeve-, the cell morphology
maintained the foamy eosinophilic appearance with
little pleonorphism.

G

0~

«



rn 1 Iy e Y .
1 7 uLe, Carcinoma

rey

adenomas,/c

Carcinomas were Cifferentiated fror adenormas oYy
being much larger and, generally, recognized at
gross examination.

Hemorrhage, necrzsis ang locally invasive growth
patterns were often DroTinert features.,

Cellular anaplasia and/cr atypia characterize +he
neoplastic cells.

Patterns of neoglas growth are frequently
varied and my caonsi Several patterns

Despice their some: ggressive appearancs,
metastatic sites are rarely found

ow;ng The 223G review, all of tae d.sCrepancles vere

resolved by the BN ang renal tubule
Carcinomas In expossd znirals cornfirmed Tne actual
ficance ¢f these .es-cre S I Zollowing

the renal

Mammary Gland/Subecu Canecus Tlissuy

step-section review.

D

involving

Buring the QA reiew, a-

The PWGC reviewed several slides =f
the d:iagriosis o* Sibrcadencna in tale animals
dZiciznal fibroadencras vere acnosed

by the QAP in exposed rmale animals and a pcrential

n

treatmenct-related trenc reporTec.  Most of <nhe ascliTlional
fibroadznonas were diagncsed ‘n the 72 z-a 120 =g/x5 groups.,

lowing zhe pUg I2View, n2sT of ne
reportad by the JUAZ were Confirmel oy, tas Do Tlorcadencnoas
wWere chnraracterized as EXPancing rnocdules macses comprrsed of
epithelium iducr-e, QuCtules, andsor 2lveslii, and

[Ty
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was generally uniform and single-layered. The ccnnective
tissue surrounding the glanduiar epitheliurm was prominent and
mature appearing. 1In some fibroadenomas, the connective
tissue predominated over the glandular elements.

The number of fibroadenomas in the exposed male groups
were within the historical control range but were increased
over the controls. The number of fibroaderomas in the 500
mg/kg males was simi’.ir to controls; however, these aninals
did not survive to study termination.

The PWG discussed the increased incidences of
fibromas/fibrosarcconas in the exposed nale animals,
particularly in the 27, 75 and 150 ng/kg groups. Althou--
the SP diagnosed the site of thece fibrous necplasms as the
skin, the QAP suggested that they be changa=d to the
subcutaneous tissue. Overall, there was good agreement in
the diagnosis of these neoplasms by the SP, QAP 2nd PG
chairperson. Fibromas and fibrosarcomas wnare diagnosed as
solid, expansive neoplasms of fibrous connective tissue.
Fibrusarcomas tended to be locally invasive ang clearly more
anaplastic. Several of the fibromas were, ncwever,
considered to be fibroadenomas because of the presence of
small amount of glandular epithelium within the tumor.

Because of the importance of TWC potential positive

tumer incidences in male animals (mamnary gland fipbroadenonas
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The criteria used to diagnose the proliferative lesions

of the adrenal medulia were as follows:

Hyperplasia

L]
Lo

2.
3.

4.

Circumscribed focus of medullary cells that blended
with surrounding normal parenchyma.

None or minimal compression.

Minimal alteration in architecture with cells
arranged in packets or solid Clusters slightly
larger than normal.

Minimal to mild alteration in size, shape, and
staining qualities of affected cells (nuclei and
cytoplasm) .

Pheochromocytomsa, Benign

1.
2.

3.

Well-delineated mass of medullary cells.

Minimal to marked comprassion of surrounding
parenchyma.

Altered architecture with cells arranged in large
solid clusters or thick trabeculae; growth pattern
may be variable.

Mild to marked alteration in size, shape, and
staining gualities of affected cells; cellular
atypia and plecmorphism may be marked.

Pheochromocvtona, Malignert

1.
2.

Invasion of capsule and periadrenal soft tissue.
Metastasis.
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Folliowing the PWG review, many of the additional
proliferative lesions of <he adreral medulla reported by the

QAP were confirmed by the PWG. Even though the number of

[

pheochromocviomas in high-dose females was outside of th
historical control data range, the toxicclogical significance
of the increased incidence in hign-dose znimals was not clear

asia and

peet

in the absence of any appreciable increase in hyperp
essentially a negative trend ir The males.

Testes:

During the study, the SP was irconsistent in the dia nosis of
g
germinal epithelial atrophy whnen interstitial cell ad

(unilateral/bilateral) wWere alsc present. Appareantly, this

observation (eg. reduceq testicular size) ro a ricroscopic
lesion. According to the reported data, the incidence of
germinal epithelial atropay was sligntly increased in the 150

mg/kg males.

During the PWG review, a few examples of germina
epithelial atrophy were noted ir testes with interstitial

cell adenomas which were not origirally diagncsed and which

appeared histologically

cell adencmas Tay one preszent in testes

.

the sP. Interstitia

&S]
sl

y N



reduced in size and in those enlarged. The Pwg concurred
that germinal epithelial atrephy should not be diagnosed in
those testes containing interstitial cell tumors.
Furthermore, several PWG participants commented that
toxicologic~induced testicular atrophy is difficult to assess
at the end of a 2-year study in the Fi44 rat because of the
high incidence of interstitial cell tumors.

Therefore, the PWG recommended that germinal epithelijal
atrophy ke removed as a diagnosis from those testes
containing an interstitia: cell tumor. 1lhe reduction in
testis size should be correlated also to the interstitial

cell tumor.



MISCELLANEQUS

A number of lesions were 2xamined by the DPWG to

confirm their incidence or

most instances, these lesic

diagnostically Challenging lesions

diagnosed either cnce or only in a few instan

different dose groups, and

to chemical exposure.

W Codi %0 S

ohn Curtis 6§§Eﬁn D.vV.H
Iplomate, American College

of Veterinary Pathologists

0, 1218

Juang,

Ns rerresented unusual or

ces fro
Were not considered to pe

elther

because a discrepancy existed. In

/neoplasms which were

related

P
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e CHAIRPERSON’S REPORT
PATHOLOGY WORKING GROUP FWG)
OF METHYLEUGEN OL (C60991B)
ADMINISTERED VIA ORAL GAVAGE TO
B6C3F1 MICE FOR TWO YEARS PERFORMED
BY BATTELLE COLUMBLU> LABORATORIES
Date OF PWG: May [2-13, 1998
Site of PW G Nafional Toxicology Program
Nationai Institutes of Environmental Sciences
PWG Participants: Paul K Hildebranc, DV, Chairperson PATECO
James Hailey, DVM NIEHES
Ronald Herbert, DVM, 2hD NIEHS
Abraha Nvska, DM NIEHS
Robert Sills, DVM, PRD NIEHS
Michael Ryan, DVM, PhD Batteile Columbus
John Toft, DVM, M.S. ~ Battelle Columbus
Elias Gaillard, DVM, M.S. EPL
Gorden Hard, BVSc, FaD., DSe. AHF
Jeffrey Everirt, DVM CIIT
Spencer Sireett, VD Streenr & Assoc,
Hareld White, MD ( consultant)
Study Pathologist: Dr. John Tog
Reviewing Pathologist; Dr. Elias Gaillard

L SUMMARY AND CONCLUSIONS

Thers was a reamenr affect in

Q B

oral gavage for Up o tWo yvears. The glanduler stomach and liver ars considerac targe: organs.
A Glandular Stomach
The lesions i the glandular stormach wera characterized by glanduiar ecrasia, glandular

¢ male and female mice adrministered methvlevgano] vig

azophy, chronic wedye nflazmmation and hyperpiasia of the Supericial spithelium (mucous neck

calls} as well as the glanduiar epithelium d22p i the findic glands. Several mice of both sexes



C 07

"a“had hyperplasia of the neurcendocrine cells. Two high dose male mice had malignant

neuroendocrine cell tumors, and a third high dose maie mouse had 2n undiffersntiated
carcinoma. No females had glandular stomach fumors.

In the low dose of both sexas a higher incidence and sevanty of glandular ectasia over
that of controls was observed.

B. Liver
A profound increase in Liver tumnoss, as well as size and multiplicity of tumors, was seen
in both sexes, but especially in fernales. Hepatoblastc.nas were seen in high dose males and in all

e¢ treatment doses in the females. Over one half of the females in the two higner doses had
pulmonary metastatic hepatocellular carcinoma, hepatoblastoma, or both.

Non-neoplastic lesions which occurred in all three doses of treated mice in a dose related
fashici were ovai call hyperplasia and hepatocyte hypertrophy. A number of other non-
neoplastic lesions were diagnosed in the liver in this study but most were considerad to be
secondary to, or part of, hepatic neoplasms.

The liver neoplasms in female mice are considered to be the cause of reduced survival in
the high dose group.

II. STUDY DESIGN

Male and female B6C3F | mice were administered methyleugenol via oral gavage for up to
two years at the following doses: control, 0 mg/kg, 37 mg/kg, 75 mg/kg or 150 mg/kg. There were
50 rmice per group/sex.

III. ANIMAL DISPOSITION SUMMARY

FEMALE MICE

0 mgikg 37 mg/kg 75mgkg 150 mgikg

Amnmals [nitially in Study 50 50 50 50
Early Deaths
Natural Death 14 24 25 35
Morbund Sacrifice 3 7 8 13
Dosing Accident 0 i 1 0
Survivors - Terminal Sacrifice 31 18 16 2
Animals Examined Microscopically 50 50 50 50
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ITI. ANIMAL DISPOSITION SUMMARY {cont d)

MALE MICE
0 mgkg 37 mg/kg 75 mg/kg 150 mgrkg

Antmals [nitialiy in Study 50 50 56 5G
Eariy Deaths

Natural Death 6 8 7 4

Monbund Sacrifice 5 ) 5 9

Accidentally Killed ] 0 ! 1

Dosing Accident 0 0 0 i
Missing 1* 0 0 4
Survivors - Terminal Sacrifice 38 36 37 35
Ammals Exarnined Microscopically 45 30 50 30

*Male meuse number 59 (control) was accidents v remnoved from rhe reom
change. The reason for removal was enterad ! as missing.

i
}.
H
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IV. CONDUCT OF THE PWG

Prior to the PWG, the chairerson re: z:ewed the pathology incidence wuples, the study
pathologist’s narrative, the Ieport preparad Ly the reviewing patholc cgist, ricroscopic siides of
potenual target organs, and :eiectedl 1018 wit'n discrepancies in dizgnoses Sarween the studyr
pathelogist (SP) and reviewin, g pathologist (RP»

Dl\"aﬂ"‘n] o

cotenua targst orgars which were examined for all mrmor and non-wmor dizemioses for all
arumals in all groups ars Listed as Y wS:

Male Vice Femaie Mice
Liver Liver

Stomach, glandujer Stemach, ¢landular
Spleen Scieen

Bone Marrow Bore Marmow

Lung
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The following organs/tissues were examined for all amimals in all groups for specific lesions:

Male Mice Eernale Mics
Adrenal Gland - Hematopoietic Adrenal Gland - Hematopoietic
cell proliferaton cell proliferation
Thymus - Lymphoma Heart - Thrombosis
The following organs from the sex indicated were reviewed when the specific diagnioses
listed were present:
Male Mice

Lung - Infiltration, cellular, lymphocyts

Lung - Al zolus-Infiltration, csllular, lymphocyte
Nose - Inflammation, suppurative

Nose - Nasolacrimal Duct-Inflammation, suppurative
Tooth - Malformation

All tumors in all ¢zgans

Female Mice

Lung - Infiltration, cellular, lymphocyte

Lung - Alveolus-Infiltration, cellular, lymphocyte
Nose - Inflammation, suppurative

Nose - Nasolacrimal Duct-Inflammation, suppurative
Tooth - Malformation

All tumors in all organs

Atthe PWG the chairperson led a short discussion in the form of introductory ramarks
which jr.cluded:

1) Study desien

2) Survival data
3) Gross necropsy lesions

A, Glandular Stomach

The chairperson had photographed a number of glandular stomachs and livers with
representative treatment related lesions. The photomicrographs were projected and shown to the
PWG to review the histology of the glandular stomach and to introduce the types of lesions
present. Topography and appropriate diagnostic nomenclature for the stomach lesions were
reviewed and discussed to select terms thar best depicted the lesion and to maintain consistency
between lesions encounterad in the mouse study as weil as betwesn the mouse and rat studies.
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The study pathelogist used the topographical terms stomach gland and stomach gland,
Zlands to rafer to lesions in the glandular region of the gasmic mucosa. In addition, the RP used
the terms stomach, glandular-epithelium to refer to lesions in the epithelium of the gastric mucosa
above the parietal cells, and stomach glandular-epithelinm, glancs to refer te lesicns in the
epithelium of the deep giands of the gasmic mucosa. The PWG recomrnended that ore
topography, stomach giand, be used for all lesions in the glandular stomach for consistancy
within the study and between the mouse and rat studies.

There was little disagresmnent betwesn the SP and 70 resarding ectasia of the mucosal
glands in the stomach of mice in this sudy. The B2 %20 had addiconal diagnioses such as
glandular hyperplasia, mucosal arophy and chronic 1ctive infiammanion m stomachs with
glandular ectasia.

A group of slides representng non-neoplastic and necplastic lesions of the siomach
were presentad to the PWG for examination. These siides were from conrol as wad as weaed
mice of both sexes. Following examinaticn of these stcimachs, the FWG characierized the
lesions as follows.

Ectasia of mucosal glands was characrerized by dilatation ¢ he ziand end it most

often contained small amounts of necrotic spithelial cells and/c~ cellular debris. The epithelial
lining of these ectatic glands was generally degenerate, flattened and, in some glands, 2 few
necrotic cells were present. [n control mice an ceeasional mucosal gland was observed to be
cilated (ecratic) out had only minimal altarad apithelial ling. - 2nd certained essendaily no cellular

debs. There was a definite compound eFscr resarding glandular ectasia cf the glandular
stomach of traated mice.

Q

il
l;()

Atrophy of the glandular stemach was chasacterized oy areducton in or loss of chief
ells (basophilic cells) and parietl calls (eosinophilic ceils) it more severs cases. Marked aronhyv
was characterized by a reduction in tha thickness of the Z2sTic mucosa.

Inflammarorn. actva crronic was characterzad bv focal accurmiiaton of mononuciear
cells with a few neutrophiis located m tha lamina cropria and submucosa. A verv small focus of
such mflammarory cells was cccasionally ctserved i - conTol meuse, bur the size and aumber

of such focl were definitelv incraasec i wearad mice.

Hyperplasia of the 2pith2iium in the Zlandular stomach occurred in two different call
types. There was hyperplasia of the mors columnar epitiielium, or the surface of the gast.c

—— s
m

mucosa (mucous neck cells). This change was diagriosed as stemach glandular hyperplasia and
was charactenizad by an increased numher of such cslls which wers usually larzer and more
eosincpiilic then nommal and scmewhas plecmorphic. This proliferaton of apithelia] cells often
axtend 1 down the gastic gland and ceeasionally aprezred ¢ Te associatad with an sctanc lesion

atthe tind 2né of the 2 Fagrad flanc.

L]



The second type of hyperplasia was characterized by proliferaton of chief cells near the
base of the fundic glands. Hyperplasia of the glandular epithelium in the base of the fundic
glands was characterized by an increase in small fundic glands. The epithelium of these giands
contained abundant light eosinophilic to basophilic cytoplasm and a distinet round nucieus.

In several stomachs of treated muce, thers was a focus of proliferating celis that had
indistinct cytoplasmic borders and 2 round to slightly oblong heavily basophilic stippled nucleus.
These cells wers in between fundic glands near the musculads mucosa. These cells had been
diagnosed as atypical hyperplasia of glandular epithelium; however, it was the PWG opinion
these were neuroendocrine cells. All stomachs with a previous diagnosis of atypical hyperplasia
were reviewed and considerad bv the PWG to be neuroerdocrine cell hyperpiasia.

The PWG reviewed the 4 neopiasms diagnosed in glandular stomachs of male mice. No
neoplasm had been diagnosed in the giandular stomach of fernale mice. The PWG was of the
opinion that two of these neoplesms were malignant neuroendocrine cell tumors. One was an
undifferentiated carcinoma. The fourth tumor was considered tc be marked glanduiar
hyperplasia with cystic invaginadon into the submucosa.

Th. PWG examined a set of low dose maie and female glandular stornachs and agreed a
compound effect was present in these dose groups. The effect was an increased incidence and
severty of ectasia over that present in controls.

The PWG agresed that a dc sz-related compound effect, was present in the glandular
stomach of both male and female mics. There appeared to be a greater effect in male mice
aithough the reduced survival of femaie mice may have influenced this £nding.

The gastric lesions consisted of chronic active inflammation. glandular ectasia, mucosal
awopny and epithelial and giandular hyperplasia. Neurcendocrne cell hyperolasia and malignant
neurcendocrine cell tumors occurrad primarily in high dose mice.

There were no treatmens related lesions in the forestomach.
B. Liver

A dose relaved treaument effect, in the liver, was identfed by the SP and confirmed by
the RP. Proliferanve liver lesicns in the form of oval call hyperplasia. sosincphilic foct,
heparocellular adenoma, hepatceelluiar carcinoma, and hepatcblastornas occurred at a higher
incidence in treatad mice compared to controls. Also, the size and multiplicity of liver turnors,
especially hepatocellular aden~ma and hepatoblastomas in female mics, were greater in weatad
mice compared to contols.

O
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The charperson projectad a series of ohotemicrographs that fusrared the oval cell
hyperplasia and porral heparceaiiuiar hyperzorhy that had been diagnosed in trazted mice of
both saxes.

& PWG examined a series of liver sidas with Spresentzive lesions. There were only
a fow discr,panczes between the study patholcgst and reviewing pathologist regarding mice with
& Aver Mumor versus non-wumor. Thess iscrepancies werz included in the lver siides reviewed.

The PWG recognized that oval cafl hyperplasiz and heparocyie hypert wophy was prww 2

only in treated mice. The oval ceils wers smail with mdistnet cvtoplasmic borcz s and con

an oblong deeply basophilic nucieus. The celis were mOoTe numerous neer the peral wad anf’
axie ndad along sinusoids toward the central vein, A suspicion of differentiation toward bile duct
epithelium was observed in: an ocsasional liver lobe. Several livers Fem control mice were
examined and no oval cell hyperpiasia or hepateeyte hypermophy was racognized. This
coincided with the observations of the SP and 32 The questcrn of Helicobacter infection was
reised because oval ¢eil h voerplesia and hypertrorin of nepatocytas are :o::zh_io" lesions i rmice
with this orcams”l however, since conirols were net affected, @ compound 2ot is considered
to be the likely cause. Aso, silver staims rerformed on random sampiing of affecied iivers wers
negaave. A number of livers had been dizer dizgnosed with bile ducs hyperpiasia. The P 3« agreed
that most of these lesions = were, i1 fact, cvaL el hyperplasiz with a faw cells differenmated Lowar

billiary epithelial celis.

The criterfa utlized by the BWG in diagnosing proliferating hepatc lesions were those
oublished by Maronpot', :

1. Fociof Callzlar Altsraticr

Foct of cel’ dlar alteranon ars characrenized ov focal ciusters of he

aitersd cvtoplasmic tncroral properues. 2osed on cvtonlasmue staming vc'i‘. k e“-atox
20SITL Jxev have been classifed as; basorkilic, sosinephilic, clear ce’l, or muxed tyre. Cailular
atypia is generaliv aos nt although cells may be smeller o7 rger than una:‘"fec:ed neparocyias.
Foct of cellular alteradon VArY M 5122 Dorm e few o
lobules. The r:a}on"f, Lowever, are smaller :nan e ’;‘.e'\anc lobule, and is
demnarcation between focl and surounding Lve-, Thizis s orne alterazion ofnem nepatc
iobular archiracrure within foct; however, the 2oz of the cords is offen distorte d. Largs
foel or those W‘T"l hvperrephied zeils or vas Ma: CIANC esichs sometimes Sstor or compress
surrounding hepatic cords. Such COMPDISSSICT. IS 10t & Drominent feanre

0 i8s10ms that g ’JV seve:ﬂ’ nepanc

P
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the surrounding liver dssue by either compression of normal liver or lack of continuity between
the cords of the nodule and those of the adjacent unaffacted liver. The cords of an adenoma are
often perpendicular to or impinge obliquely on the sords of the adjacent unaffectad liver. Within
the tumor there is a loss of normal lobular archirecturs and areas of ceilular atypia arz often
present. Hepatocytes within the nodule are usually eosinophilic with featires such as
cytoplasmic vacuolization. The hepatic cords, when discemable, are arranged haphazardly and
frequently are more than one cell layer thick. Adenomas rarely contain portal tiads although,
occasionally, triads may be present at the peniphery, the result of enveiopment as ths adenoma
grows by expansion.

3. Hepatocellular Carcinoma

Hepatocelluiar carcinomas are usually not as well-demarcated as adenomas and
generally have areas where cell proliferation assumes a trabecular or adenoid pattemn. Cellular
features generally are more anapiastic; however, faurly well-differentiated hepato cytes may be
present in some hepatocellular carcinomas. Metastasis to the lung can occur usually in livers that
have a tumor with a high degree of anaplasia.

4. Hepatobiastoma

Hepatoblastomas were generally well-demarcated from adjacent livcr tissue and were
composed of poorly differentiated, small, slightly elongated basophilic ceils, often aligned
radially, around numerous, small blood vessels. Mitotic figures were quits common. Metastasis
to the lung occurred in several case.  In some cases there ware both hepatoceliular carcinoma
and hepatoblastormna metastatic foci in the lung. Heparoblastoma generally occurs with
hepatoceilular adenoma or carcinoma, as was observed in almost every case in this study.

A number of lesions in the liver wers diagnosed whick wers considered to be secondary
to the large liver tumor prasent. These lesions inciuded necrosis, thrombosis, mineralization,
hemosiderosis, fitrosis and inflammation, active/chronic. The PWG was of the oprion that most
of these lesions were a part of or secondary to the liver tumor that was present, and an additional
diagnosis of these lesions was not necessary.

C. Lung

Thers was a slight increase in alveolar bronchial tumors in the lungs of the male mice
over that of the controis. A compound effect is quastioned because the increase in ouumonary
turmnors did not occur in a dose ralated fashion and thers was no increase in alveolar bronchial
hyperplasia. Thers was no increase in pulmonary tumors in the female mice.
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D. Miscellaneous

Bonge marrow hype rma.sza anc hemnatopoietic nroliferaton of the spieen, liver and
adrenai glands were diagniosed in ajl dose groups, inct d:rg comixcls. 'Inere was a higher
ncidence in Tcated mice bt it was the © WG opinion that this increased d hematopoietic
proliferation was a sscondary effect due to the increassd - ~crosis and inflammation associated
with the large and rultiple liver zumors in reated mice, aspecially fernales.

A set of slides with interesting and unusual lesions m non targer tssues, along with a
few slides that had lesions with a dzscr°oa:1m in diagnesis wers prasented to the PWG for review.
Results are listed in the Appendix.

/
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- Pau] K. Hildetrand it D v"\/
dl Diplomare, Amernican College

cf Veterinary Fathiclogists
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TR-491 Methyl Eugenol
Pathology Tables

RATS
A. 27 Week Interim Sacrifice
P03 - Incidence Rates of Non-Neoplastic Lesions -
P05 - Incidence Rates of Neoplasms by Anatomic Site (systemic lesions abridged)
B. 52 Week Interim Sacrifice
P03 - Incidence Rates of Non-Neoplastic Lesions -
POS5 - Incidence Rates of Neoplasms by Anatomic Site (systemric lesions abridged)
C.  CoreSudy
PO3 - incidence Rates of Non-Neopiastic Lesions
P05 - Incidence Rates of Neoplasms by Anatomic Site (sy~emic lesions ubridged)
P08 - Statistical Analysis of Primary Tumors
D.  StopStudy
P08 - Statistical Analysis of Primary Tumors
MICE
Core study
P03 - Incidence Rates of Non-Neoplastic Lesions
P05 - Incidence Rates of Neoplasms by Anatomic Site (systemic lesions abridged)

P08 - Statistical Anal /sis of Primary Tumors
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RATS

TR-491 Methyl Eugenol
Pathology Tables

P03 - Incidence Raies of Non-Neoplastic Lesions -

P05 - Incidence Rates of Neoplasms by Anatomic Site (systemic lesions abridged)
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