FYZ . 0599 _ 1357

Public Health Service

DEPARTMENT OF HEALTH & HUMAN SEUVICES

National institutes of Heaith
National Institute of
Environmental Health Sciencas

P.O. Box 12233
‘ Researuh Triangle Park, N.C. 27709

.YI—BB—@Bi

March §, 1999

Document Control Office (7407)
Attn: TSCA Section 8 (e) (or FYI)
East Tower Room G99
Ofc of Pollution Prevention & Toxics I ‘ m
US. EPA /! ll
oimsisw I ) l il
Washington, DC 20460-0001

£ 84930002012

Dear Dr. Document Control Office:

In compliance with the National Toxicology Program's 1 "TP) mission tu keep our collerguess
informed of the current NTP findings during on-going ». .dies, a copy of the Pathology o
Working Group (PWGQ) report and the Summary Pathology Tables for the chronic Dosed-Feed
swdies on Anthraquinone (CAS No. 84-63-1) are enclosed for your review.
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The NTP assembles a Pathology Working Group to review every study and to resolve any
differences between the study laboratory and quality assessment pathology evaluations. Please
note that the PWG conclusion of the study 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 to an NTP retrospective audit and *he interpretation may be modified
based on the findings. The technical report for this study is currently being prepared for
prescntation to the NTP Board of Scientific Counselors’ Technical Reports Review
Subcommittee with an anticipated peer-review date of May, 1999.

The Summary Pathology Tables along with a wide variety of NTP information are also av &{1
in electronic format on the world- wide web. For example. the NTP Annual Plan. abstract

NTP Reports, study data, and the stamus o0 all NTP studies mayv be viewed electroncally wi
access to the internet and a Web browser such as Netscape Navigator or Internet Ex;é@i‘ff.
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To locate the NTP home page. use the URL hitp.//ntp-server.mehs.nih.gov/, The NTP

individual animal and summary pathology tables, sur\”\aj tables, aud survival and growth

curves may be accessed from the NTP | Aomemt\ lsc g “Testing Information and Study

Results” and then choosing "Data of Completec S 1dies.” Comments on the usefuiness of this
wa d

site and suggestions for improvement are encourage
N

Please contact Central Data Manrge DM at (919541-3419 if vou have an ¥ questions.
You may also fax your requests {ornfor rnanon o CDM ar (9t 19)311-3687 or send them via o

mail to cdm@niehs.nih. cov.
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Hard ¢ -p;* of documents such as NTP Technicel Reporis, short-term Toxicity Reports, and
the Report on Carcinogens are available from the Environmental Heal*h Information Service
(EHIS). You can contact EHIS by phone at (919) 541-3841, by fax at (319)541-0273, or by

e-mail at ehis@nichs.nth.gov

William Eastin, Ph.D.

Head, Information S_
Environmental Texico

Encls: Rats & Mice, FWG, Paholo v Summary Tables
ce: Dr.J. Bucher

Dr. R Irwin

Central Data Management
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CHAIRPERSON'S REPORT %
PATHOLOGY WORKING GROUP REVIEW
ANTHRAQUINONE (CB8036)
A CRONIC DOSED FEED STUDY IN
B6C3F1 MICE CONDUCTED AT
BATTELLE-COLUMBUS

Date of Patholcgy Working Group Review: September 17, 1998

Participants: Robert Maronpot, D.V.M.; NIEHS
Ronald Herbert, D.V.M., Ph.D., NIEHS
Abraham Nyska, D.V.M.; NIEHS
Russell Cattley, V.M.D., Ph.D.; CIIT
Sabine Rehm, D.V.M.; Smithkline Beecham
Nobuyuki Izumisawa, D.V.M., Ph.D.;
Yamanouchi, USA {Observer)
Michaei Ryan, D.V.M., Ph.D.; Battelle-Co.umbus
(Study Pathologist}
Elias Gaillard, D.V.M., M.S.; EPL
{QA Patholegist)
Jchn Curtis Seely, D.V.M.; PATHCO
(PWG Chairperson)

STUDY DESIGN

Anthraquinone by dosed feed at concentraticons of 0, 833,
2500, and 7500 ppm for up to 105 weeks. The control animals
received only the undosed NIH-07 Open Formula meal feed.
Feed was provided ad libitum up to study termination Table

1 summarizes the animal disposition for the study.
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TABLE 1
Male Mice
Dose (PPM) G 833 2500 750C
Animals in Study 20 30 50 50
Moribund Sacrifice 3 2 3 8
Natural Deaths 2 6 4 18
Terminal Sacrifice 45 41 43 23
Female Mice
Dose (PDPM} a 833 25040 7560
Animals in 3tudy 56 50 50 50
Joribund Sacrifice 8 3 4 2
atural Deaths G 5 8 5
Terminal Sacrifice 35 42 35 L2
Qther Q 0 3 1
SUMMARY

Administracion of Anthraquincone oy dosed feed,

wnder tne

conditions of this study, was assocciatoed with the following
histopathclogiz lesions:

1. The apparent dose-related increased LﬁjldenCc of
hepatocellu r precliferative lesions including
single tc multiple bepa*ocellul adenomas and
hepatocellular carcinomas in the livars »f treated
male and female animals The incidence oI
ecsinopnilic foci were also slightly i n

1

the treated males and fema.es.
increased incidence of single tc multiple

n additicn,

hepatoklastomas was alsc dose-related in the treated

an

emale

11

rh

2
e

@ O

n =

na L
Q

[T I
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The following potential target organs and/or specific

crgan diagnoses were reviewed by the QAP from all control and

treated mice ag directed by NTP.

Male Mice Female Mice

Liver Liver

Spleen Spleen

Thyroid Gland Thyrcid Gland

Urinary Bladder Urinary Bladder
Transitional Epithelium Transitional Epithelium

Male Mice

Islets, Pancreatic - Hypexplasia
Tooth - » iformation
All Tumors in All Organs

Female Mice

Liver - Lymphoma Malignant

Lymph Nodes (All) - Lymphoma Mzlignant

Spleen - Lymphoma Malignant

Thymus - Lymphoma Malignant

All Tumors in All Organs

Stomach, Foresto-ch - Hyperplasia

Stomach, Forestow .ch, Epitheliun - HAyperplasia
Skin - Fibrcsarcoma

The PWG Chairperson selected a set of 107 slides for

review by the PWG. These clides included representative

which there was a difiecxence of opinicn between the SP and
QAP and lesions selected because of general interest (see
Chairperson's PWG Worksheets) . All slides were examinad bv

each participant without knowledoce of tThe cose Jroup ©f
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the lesicns presented were determined by the consensus cf the

PWGE RESUL"

Liver

during the PWG review. A cimilar deose-related increase in
centrilobular hypertrorphy had been or vicus.y confirmed In
rhe subchronic mouse anthraguinone study. This lesion was

cirvsoidal width in centrilobular reglons. Both cytogiasm




the control female group. Fatty degeneraticn was

characterized by the presence of large, clear vacucies within
hepatocytes. There did not =appear to be any stroeng lepular
preference in the location of the affected hepatocytes.
Another lesion which was cenfirmed by the PWG was teirmed
Hepatocyte - Cystic Degeneration by the QAP to denote
clusters of two or more hepatocytes which were distended by
erythrocytes. The nuclei of these hepatocytes ware often
eccentrically displaced by the erythrocytes. Besed upon the
QA review, this lesion was elevated in the treated males
compared to the control males. It was not observed in the
females. Considerable discussion ensued concerning the
terminology for this change. All participants agreed that

this change was distinctly different from "SponJics

Hepatis" or telangiectasis commonly described in the rat ana
cccasionally the mouse. Several PWG partcicipants suggestied

that this lesion representead hepatocellular

erythrophagocytosis. As the OAP no=ed, this lesicn nad been
reported from at least cne NTP study viz. NTF Technical

Report.élé. A few participants recalled that this lesicn
might have been reported with other hepatoCarcinegans.

Subsequent to the PWG ~he NTP gathclogists rediscussed
the appropriate rerxinclogy for what was rarmad TCOVSTLC

degeneration" by the Q& pathologist. Basad wpon the
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TABLE 2
Proliferative Hep:tocellular Lesions

Localized lesions ranging from barely perceptible
alterations in arrangement cf hepatic plates to discrste
hepatic
parenchyma; subclassified as basophilic, eosincophilic,
or mixed cell.

usually less than one hepatic lobule

Tinctorial variation from surrounding
3

Round to oval; but sometimes irregular in shape.
May have some cellular plecmorphism put generally
iitecture.

Hepat-ic plates merge imperceptibly with surrounding

Foci of Cellul-r Blteration
*
lesions.
*
clear, vacuolated,
* FPFoci vary in size:
to up to several lobules in diameter.
*
*
maintain lobular arc
*
hepatocytes.
*

Little to no ccmpression.

Hepatocellular Adenoma

¥*

*

Typically are well-circumscribed
greater than one lobula.
Distinct compression of adiacent
Hepatocytes resembie these
Adenomas usually have an absenc
architecture.

occupying an

FAund
rounda

0]

show altered growth patte.ms znd hepatic plates implings
at right angles to adjacent liver.
Central veins and portal tracts are not readilvy

apparent.
Cells may occur in irrecular plates one o rhree ceils
thick.

Cellular atypia and mitotic

Hepatocellular Carcinowa

* * F * #*

Generally, larger necpl«sSTs than agderomas

Not always well-demarcated.

Abnormal growth pattarns and cellular atypia.
Trabecular, glandulax» and sollid patters types
Where t -abeculae are thicx, the ceatral cell
necrotic. Trabeculase are gensraily Tnree <

L

thick.

931
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Hepatocellular foci, adencma and carcinoma are believed
to represent a spectrum of changes that comprise neoplastic
development in the liver. Hepatoblastoma is a rare nsoplasm
in mice and the spontaneocus incidence in B&C3F1 mice has been
reported to be less than 1%. Because of their almost
exclusive occurrence within existing hepatocellular
carcinomas and occasionally hepatocellular adencmas.,
hepatoblastomas in the mouse are speculated to be a rare
undifferentiated variant of hepatocellular neoplasme but
their origin is still unclear. Qccasicnally, hepatcblastomas
may be encountered as separate neoplasms not located within
existing hepatocellular carcinomas. This may reflect
intrahepatic metastasis of a primary aspatoblastoma loca’ 1
elsewhere in the same liver. The likelihood of encount e
hepatoblastomas appear to be greater in studies wher there

is a high incidence of heratocellular carcinomas. AL the
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purposes of hazard identification.

one of the most difficult areas in the definitive




Use

rom adenowmas.

£

B 02

- oo O
Ul Y He] . W) e
n D 0 6 R . a ul iJ
sl o Ul 6} : e i O, A 1 18] m
> i 0] 0 - ) - Q ! s e
0] 1) o @] Ui - @] . B W 0] i} T
] £3 Qi ) o I Q H - 5 ) . & ko]
= el - =] [ (@] IS Uy s , o1 S [0} s ~
O 5] 0 e} 4 i o j -1 o s} it f I8 )
[} B %) 1] 1 Q, Yy 0] 1) 0] © o i 9]
W '3 )] O - ") 3 8] 9! L 98 . [ 55 k4 -1 s} O Hel 2
e} F] V] o [0)] o : @ @] - o} Q (3] n
iy ie] 1] ) o Cay 1] -4 L n n 1 = ] — 20 o - ©
o] R o ol a /A [ _ . 2 o D — i € o)) a]
3 © ! o] G O U ) 0l ] QoW —
0 S O B oS & RS B B At R R A A e L
by S0 6} £ w > L e 9] S i W w
Y4 0 (oI TS s r - T m U 4% ] o { =
yrooo 1 b ] 9] (i - 1 0 ) - i
-rd I © 7 ) 1) § o I k4 w 0
O I8} @ e ¢ 3 [} 9} [ ( = ie] - = > ) b
O 3 o3 it} o ) ) - ) §] o . ) U ~ ~ O
Y4 [$)] IN) ! el = : Ul 0] = 0 B 9] i 9]
- (ot o A 1 ; wi ’ i I ] o o O )
o M i I 13 no > %) b o o W O (oF
[ % 0 O i s §) i e O ) - Ug =
o 1 =1 - @ ¥ 9] o , e n [ 4 W T B P N +J
£ 0 o] Iy K6 ] i i N 3 0 ~ 4 o jon 0 - i {
0} 4 s 3 i) i i o} [0} 4 ) i 0 O .
wrd n ] e} £ £ i 9] ! @} g} 0} uow 13
] | o) I ()] 1] - [ ) 8} P - ] A i) 0]
m Q 1 8} 0 f- 94 £ 4 . o 15} i 1) i —l Ui i
B - = ) b1 [ £ e O -l o ! o U ]
et 9] () 0 a @ 5 [T el e 1 I Q 4] i
42 0O D > [ 0 0 8] - 3} [} o] o3 S
] Yot & U I 0 mn ] U AL o Ui 5] -1 - :
-4 MmO [1 I Us [ [T o] [ 8] o] 3 v
o] 4y (i§ I £ 4 6] ; 1 W e 4 it W o -~
O -] L0 A o} i3} a) o o [ a o] iy 9
4 n ¥) s U 1 Uj N | Kol -~ s = 6
O N o} 0O I3 s} -+ [¢}] 1) 3 In) i3} o] I W s} 1
=] 4 [9) 0y 4 a U )] ~ ? | 9] o] O {2 4
[} £ i e v = ' > [ [ )] oF )] O oy 0 0]
o (O 41 = bt 5 i B 1) a l I e 1= 0 o 8] o
0 o 54 O < 3 " = R [Fm O 1) £ e ¢
- o © 1 1% W e = K4 — 0 9] —{ 1 P
4 I} S r : f [ 8] 4 4 0 4 | L 0 i ]
O] el o] 0 [} 4 R @] @] y o)) - 9} 0 1)} @ U 0] - T (L
44 S v s Q £ Y ! : &} [0} £ b0 |9} =} £
e Mo) = L3 ol Kol i ) V) o 0] — ()4 P 2
4 ) (VR ( I I 1) el e L [0)] ! ¥} [0 {1 Iy - £ . [T
0 |6 A B U |G I U [t I 98] ol «f [0y [0) 1J t Q 4} W o
[0 o 11] B (0] ) W 1) 9 £ o] ' e > u ot
[1)] 9] A4 [§] ] Nm] i3 1 o1 9] et o [0} 33 - ey
t o] e e el £ 8] [F8] I 8] u] |5 [i)] h B o
e 0 In} (5] o .ot e O el 0 [®] [1)] . ] c
] 0 0 1} 15 v ] [} 44 1y ) 4 | (1)} 1) ¢4 §]
u (% t} L) ) " o PR (VN 9] 1) I 9]
Y4ag o ool b4 ~ 1} 0 L e 9] 1™ O I S ! s} ] et [} g1
Q 4 [ [®] e R 8] = ] [0} f24 rd ST 44 w &) L 1t




The origin of hepatocholang »carcinomas was alsc
discussed during the PWG. Currently, these necoplasms should
probably be considered as one tumor as opposed to two
ncollision tumors" until further investigation is conducted.

The originai statistically analysis of primary tumors in
the liver, including hepatocellular adenoma, carcinoma and
hepatcblastoma, was statistically significant in the mid- and
high-dose males and in all three treated femalzs groups.
Urinary Bladder

Representative examples of male and female urinary
bladders were reviewed during the PWG tc confirm the presence
of intracytoplasmic, eosirophilic granules within the lining
transitional epithelial cells. These granular inclusicns

were also noted in the bladder urothelium ©

m

th

subchronic study and were diagnosed as cvtoplasmic
alteration. During the QA review, the presence and sliight
dose-related increased severity of the granuiar inclusions
was confirmed. GCranular inclusions were identified from 3
treatment groups of both sexes brut not in controels.

The intracvtoplasmic ecsinlpiisic granules tenaed o 2@

not obhserved in
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pelvis. The granules were PAS-pOSiT .ve SU L esiiag fU.

proe inacsoud component. Neilther v .<cria. DOS DACTOS.L

were associated with the presence of vne grc¢ ules

degenerative process. This latter possibility 1s uppor-ed
bv rhe fact that apparently similar evsinephilic inclusius

representing cytcoplasmic degradative products have been
reported in response LO injury (Alden and Frith, 15S%} .
Ultrastiuctural examination of the granules may help ir. Theair

idencification.

Subseguent to the PWS, NIF pathologists elected to

neytoplasmic inclusions®. This was decided for threse
reasons: (1) the diagncsis ‘cytoplasmic inclusions® more
accurately reflects the change observed, (2) "cytoplasmic

typically used as an umbrella Term t—o reflect = constellation

cf changes that would be impractil ¢zl to document anc jrade

and (3} future retrieval of this lesicn wiil be
by che move specific diaonostic terminology.



Thvroid Gland

The VG <.lso examined a numkaxr of slides representing
fmalliconlar cell hyperplasia and/c r adenoma because of the
repo~ied increased incidence of follicular cell hyperplasia

n treated male and femzle animals.

-

Follicular cell hyperplasia was characterized as a focal
to multifocal change consisting of enlarged follicles lined
by increa-ed numbers of follicular epithelial cells. Because
of the incressed cellularity, simple papillary infoldings
were present in the more severe cases. The epithelial cells
tended to be slightly hypertrcphied but otherwise uniform in
appecvale. geveral cases of follicular cell hyperplasia
appea: 3a to be more diffuse in nature, but these were the
avmeption.

ceveral follicular cell adencmas and carcinomas were
also cc firmed by the PWG. The criteria for these neoplasuws

arw e ented .n Table 3.

TASLE 3

Adenoma and Carcinoma

Follicular Cell

Folldi:
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Follicular Cell Carcinoma

* Poorly defined mass withouvt well-demarcated boundaries.

* Varied growth patterns oc icnally associated with
hemorrhage, necrosis and a ocirrhc:s reaction.

* Cellular morphology may sxhibit pleomcrphism, atypia or

anaplasia.
I -

rasion of -apsule, Oor metastases.

o
<.

he number of follicular cell adenomas and/or carcinomas

did not appear to be statistically significant in any of the

adencmas in any one of the expossd groups Wwas within the malie

and female histo

=
}—I
0
o
-
0
]
8]
(1
I
0

carcinomas in the 7500 ppm female group was cutside the

normal range. Therefore, although not statiscically
significant, the follicular cell neoplasms may be
hiologically significant with regard to the increased

oresence of follicular cell hyperplasia 1in these groups.
The mechanism of follicular cell hyperplasis in the

o

axposes arimals was noo totally Jleaxy; towever, known



hormone (TSH). This mechanism has been reported for a wide
range of chemicals which have caused follicular cell
hypertrophy, hyperplasia and neoplasia in the rodent thyroid

gland (Alison, Capen and Prentice, 1991) .

MISCELLANEOUS

A number of lesions were examined by the PWG to either
confirm their incidence or because a discrepancy existed. In
most instances, these lesions represented unusual or
diagnostically cliallenging lesions/necplasms which were
either diagnosed once or only in a few instances.

Three renal bule adenomas were confirmed by the PWG.
Two of these were in wid dose males and the other in 2 low
dose male. All three renal tubule adenomas were
characterized by a solid nodular growth pattern which was
well-demarcated from the adjacent renal parenchyma The
neoplasms were expansive but not locally invasive. The tumor
cells were pleomorphic in morphology. Dose-related increase

in renal tubule hyperplasia was not noted in the study.

ct

b

additionally, the incidence of these rumors did not appea

be statistica” ly significant.
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QUALITY OF HICTOTECHNIQUE

The overall guality of the slides as determined by the

Histotechnique Quality Assessnent was good.

STk

Cortis Sepivr*ﬁ MW M
\\~9Iﬁ10waue, American Cdlleoe
of Veterinary Pathclegist

Adonomabo s 1588
Date ’
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