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CHAIRPERSON'S REPORT
PATHOLOGY WORKING GROUP REVIEW
OXYMETHOLONE (C88C032B/88032-~05)
14~-WEEK, 27-~WEEK, 53-WEEK, 79-WEEK
INTERIM BACKRIFICE AND 2-YEAR CHRONIC
ORAL GAVAGE STUDY IN P344 RATE
CONDUCTED AT BATTELLE-COLUMBUS
Date of the Pathology Working Group Review: July 29, 1997
Participants: James Hailey, D.V.M.; NIEHS
Ronald Herbert, D.V.M., Ph.D.; NIEHS
Joel Mahler, D.V.M.; NIEHS
Joel Leininger, D.V.M., Ph.D.; NIEHS
Bili Bullock, D.V.M.; Bowman Gray
Gloria Jahnke, D.V.M., Ph.D.; NIEHS
(Observer)
Cynthia Shackelford, D.V.M., Ph.D.:; EPL
(QA Pathologist)

John Curtis Seely, D.V.M.; PATHCC
(PWG Chairperson)

Y DESIGN

Male and female F344 rats were exposed to Oxymetholons

by a single daily oral gavage dose, excluding weekends and

Battelle holidays, at levels of 0, 3, 30, 100 {females) or
150 (males) mg/kg for up to 104 weeks. The control animals
received 0.5 percent aqueous methylcellulose, the vehicle for
Oxymetholone. 10 animals/sex/group were sacrificed at
14-week, 27-week, S53-week and 79-week interim pericds. Table

1 summarizes the animal disposition for the study.




TABLE 1
Male Rats

™35 {ma/kg}l

Arimals in Study

M ribund Sacrifice
Watural Deaths
Interim Sacrifice
Terminal Sacrifice
Other

Dose {mg/kqa}

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

SUMMARY
Administration of Oxymetholone by gavage, under the
conditions of this study, was assocliated with the follewing

oedan
S A

A

The presence and dose-related increased incidence
and severity of ovarian dysgenesis in the mid and
high dose females. Ovarian dysgenesis was observed
as early as the l4-week interim sacrifice in high

dose animals.

An increased incidence of single to multiple
endometrial cysts or cystic erdomei:rial hyverplasia
in mid and high dose animals.




The increased incidence of hepatocellular
adenomas/carcinomas in high dose females which
appeared statistically significant. 1In addition,
the incidence of clear cell foci appeared slightly
increased in both the hich dose males and females.
Bile duct hyperplasia and chronic inflammation were
decreased in the high dose males.

The increased incidence of benign pheochromocytomas
in the adrenal gland of high dose males. Adrenal
medullary hyperplasia was not increased in the
treated males but was slightly increased in high
dos: females. Cytoplasmic vacuolization of the
adrenal c-rtex was increased in mid and high dose
males and females, particularly in the chronic
portion of the study.

The increased incidence of testicular seminiferous
tubule degeneration in mid and nigh dose males. 1in
addition, the presence of interstitial cell
hyperplasia and/or adencma was decreased in low dose
males and completely absent in mid and high dose
nales,

The increased incidence of glandular/ductal
dilatation of the mammary gland as early as 14-weeks
and per-sisting through the 79-week interim
sacrifice in high dose males. By the end of the
study, lobular hyperplasia of the mammary gland

was increased in mid and high dose males. 1In the
males, lobular hyperplasia was observed in the high
dose aniials beginning at 79-weeks.

The presence and increased incidence of lobular
hyperplasia of the mammary gland, as early as 14-
weeks and persisting through the 79-week interim
sacrifice in mid and high dose females. A decreased
incidence of fibroadenomas and carcinomas was
evident in the mid and high dose females by the end
of the study.




The presence and dose-related increased incidence of
renal mineralization in mid and high dose males
noted as early as l4-weeks and persisting through
the study. The incidence of nephropathy, in
general, was not increased in either sex. However,
the severity of nephropathy appeared slightly
increased in the treated males and high-dose
females. Seveial cases of renal tubular hyperplasia
were confirmed in control and exposed nale animals,
and adenomas were identified in low a. high dose
males and in cone high dose female.

The incidence of myccardial degeneration of the
heart was slightly increased in high dose females.

The increased combined incidence of pulmonary
alveolar-bronchinlar adenoma;/carcinamna in mid deose
females. The incidence ot alveolar epithelial
hyperplasia was only slightly increased in the low

£

and high dose females.

A decreased incidence of pituitary gland adencomas of
the pars distalis in high dose males and in mid and
high dose females.

The reduction of mononuclear cell leukemia (MCL) in
treated males and hiigh dose females.

Evaluation of the strength and significance of the

pathology findings must await generation of the final tables

and statistical analyses of the data.




CONDUCT OF THE PATHOLOGY WORKING GROUP

Prior to the PWG, the chairperson reviewed the pattology
tables, the original study pathologist's (SP) narrative, the
guality assessment (QA) report prepared by the quality
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 2ll contrecl and

treated rats.

Male Rats Female Rats

Adrenal Gland, Cortex Adrenal Gland, Cortex
Adrenal Gland, Medulla Adrenal Gland, Medulla
Bone Heart
Heart Kidney
Kidney Liver
Liver Lung
Mammary Gland Mammary Gland
Ovary
Uterus

Additionally, sections of the following organs were

reviewed when the specific diagnosis listed was present.

Male Rats
Kidney - Adenoma (No Site)

Pituitary Gland - Adenoma (No Site)
Pituitary Glana - Carcinoma {No Site}

Female Rats
Pituitary Gland - Adenoma (No Site)

Thyroid Gland - Adenoma {Noc Site)




animals in all groups were
selecied 2 set of 129 siide or
These slides included repcresentative
treatrant-related le._ . ons, lesions for
there was a difference o1 cpinicn between the S? and
<AF and les:ons selected because of general interest {sece
PWG Worksheets). All slides were examined by
‘cipant without knowledge of the dose 3roup or
endered by the SP and QAP. inal diagnoses
presented were determined by the consensus

PWG participants.

PWG RESULTS
Qvary
The PWG was shcwn representative ovarian sections from

mid and high dose females at various time points in tre

study. Oxymetholeone-induced ovarian charges were evident in

the subchronic study, prompting a special ovarian histologic
counted pcrimary, growing, an : atretic

follicles at the 3-, , 12~ and 18-morth interim sacrifices.
the SP diagnosed the ovarian changes as

and noted that there was an overall decrease in size

duie to reductions i mature graafian follicles




and corpora lutea. A "hyperplasia of basophilic, spindle-
shaped interstitial cells" was alsc considered as a component
of atrophy by the SP.

Following the review of the ovarian sections, the PWG
was unable to agree on an appropriate diagnostic term which
would adeyuately represent the type of histologic changes
present in the ovary. However, the PWG was unanimous that
atrophy was not the most suitable term to describe the
multiple histologic changes cobserved in the treated ovaries.
All participants agreed that the lesion was more complex than
simple atrophy. In general, the lesion consisted of a
maturational arrest of develcping follicles and a prominent
component of undifferentiated stroral cells. It was unclear
if the twe lesions developed independently or shared a common
interrelated pathogenetic mechanism.

In affected ovaries, the overall size was decreased
because of the reduced numbers of graafian follicleu and

corpora lutea. Although the appeararce of some ovaries

suggested that they had not been recently ovulating, evidence

of prior corpora luteal formation was present with the
A, pearance of corpora albicans in varying stages of
degeneration and fibrosis. Normal appearing primordial
oocytes, primary follicles, and antral follicles were

occasionally present in affected ovaries, particularly at the
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eariier tim: po nts sampled. However, the number of nornal
appearing fcilicl e =mall compared to those folilicles

undergoing variou atresia «naracterized by

change in afferted cvaries was the presence of
v packed stromal with scani, gale indistinct
stained stipied nuclei. By
arfected ovaries were
e cells with tew, if
cells were ditffusely
tended to be

caoncentrated | olid nests or clusters raminiscent of where

developing fellicles may have been at one time. The PWG

participants were in agreement that these cells represented

undifferentiated mesenchymnal (sex-cord) stromal cells.
Dilagnostic terminolcogy suggestad for the ovarian lesion
included ova: an degenerauion, ovarian dysplasia or
follicular dysplasia. Many of the PWG participants were not
rleased with the term dysplasia oecause of its connotation as
Therefcore, the PwWG decided to seek

iltation with several experts on rodent

L




ovarian pathology as a post-PWG action item. Following the
consultation and advice by several experts in this field,
"dysgenesis" was suggested as the most appropriatea
diagnostic term for the overall ovarian lesion.
Uterus
The PWG reviewed several slides for the presence of
hydronetra, stromal proliferation and cystic endometrial
hyperplasia.
During the subchronic study, hydrometra was recognized
as a treatment-related lesion with 80 mg/kg representing the “
"No-Effect Level" (NOEL). Hydrometra was characterized by -
the presence of dilated uterine horns, presumably due to |
distension by clear fluid, which in most instances was oted N LT

at gross necropsy. In this study, however -~ -large.ud uteri

were not a treatment-related gross observacion; hvdioaet.a et i
was ¢ nosed by the SP microscopically when there was ‘é?
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no clear treatment-related increase in the incidence ©of this
finding at the interim sacrifice time points, and the

incidence was only marginally increased at terminai

sacrifice. During the QA review, the QAP diagnosed numetous

3




high dose females.
However, INSEer of the PWG that these
additional incidences were minimal and could nct be
definitively distinguished from the normalil physiologic change
related to the estrus cycle, and therefore these were not
confirmed.
The QAP alsc diagnosed erdometrial stromal fibrosis as
as i14-weeks and persisting through the chronic portion
of the study and which appeared to have a strong negative
incidence trend in mid and high dose animals. Following the
this change was not co~lirmed. Although the
control and lower dose female uterine endometrial stroma
appeared thicker with abundant collagencus tissue, the PWG
considered this arpearance to be more normal and reflective
S g .2t - avges.  Mid and high dose females had
smaller uterti wiuh less developed endometrial stroma
indicative of animals which were most likely not cycling and,

therefore, their uteri were more hypoplastic or juvenile

apper i1ng. This change was most likely secondarily related

to the primary ovarian pathology.
The FWG confirmed several cystic/cystic hyperplastic
lesi1ons 1n the uteri of vehicle, mid and high dese animals
the Z-vear wacrifice. These lesions, for the most part,

vere diagnesed bt the QAP and were increased in mid and high




dose animals. These lesions were characterized by the
presence of a solitary or multiple endometrial microcysts.
Even though the multiple cystic lesions were confirmed as
cystic hyperplasia, the proliferative features were not as
apparent as cystic endometrial hyperplasia as recognized in

mice.

s

Liver

The PWG reviewed several slides containing, for the most
part, discrepancies involving hepatocellular proliferative
lesions. These lesions were examined because »f the
increased incidence of hepatocellular adenomas/carcinomas in
high dose females and the apparent increased incidence of
several hepatocellular foci in higher dose males and females.

The criteria used to diagnose the proliferative

hepatocellular lesions were as follows.

Eoci of Cellular Alteration (Cell Focus)

1. Localized lesions.

2. Tinctorial variation from surrounding hepatic
parenchyma.
Foci range from less than a hepatic lobule to up to
three of four lobules.
Hepatocytes merge with adjacent parenchyma without
producing compression.
Subclassified as clear cell, eosinophilic,
basophilic, or mixed cell.
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drena land

Slides of adrenal glands were examined by the PWG
because of the reported incr=ased incidence of cytoplasmic
vacuolization of the adrenal cortex and the increased
incidence of benign pheochromocytomas of the adrenal medulla
particularly in the exposed males. Adrenal medullary
hyperplasia was not increased in the exposed males.

Cytoplasmic vacuolization of the adrenal cortex was
confirmed by the PWG. Histologically, this lesion was
charactzrized by the presence of multiple, clear vacuoles of
varying size in the cytoplasm of cells within the zora
fasiculata. Although some vacuolization was present in
control animals, primarily in males, the incidence and/or
severity of this finding was increased in treated animals.
Increased cytoplasmic vacuolization was noted in high dose
females at the 53 week interim sacrifice, in high dose males
and females at 79 weeks, and in both mid and high dose males
and females at terminal sacrifice.

During the QA review, numerous discrepancies were noted

between the SP and QAP with regard to adrenal medullary

hyperplasia and the diagnosis of unilateral/bilateral

pheochromocytoma. A number cf these discrepancies were shown




PWG in order to resolve these differences. Adrenal
medullary hyperplasia and pheochromocytcoma were diagnosed

according to the following criteria.

Focal Hyperplasia

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

No 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) .

Pheochromocytoma, Beniagn

Well-delineated mass of medullary cells.

Minimal to marked compressicn of surrounding
parenchyma.

Altered architecture with cells arranged in large
solid cl s*ers or thick trabeculae; growth pattern
may be variable.

Mild to marked alteration in size, shape, and
staining qualities of affecteu cells; cellular
atypia and pleomorphism may be marked.

Pheochromocytoma, Maliqnant

1. Invasion of capsule and periadrenal soft tissue.
2. Metastasis.

Following the PWG review, it was evident that the SP in nany

instances had under diagnosed hyperplasia and

phecchromecytoma. Therefore, the PWG concurred with most of

the QAP's diagnoses. A slightly higher incidence of benign
pheoch. omecytomas was noted in all three exposed male dose

groups by the terminal sacrifice. However, the increased




incidence was not dose dependent. The incidence of benign

pheochromocytomas in the females did not seem to have any
relationship to treatment. Medullary hyperplasia, in the
exposed males and females, also did not show any strong
treatment-related trends.
Mammary Gland

In the subchronic study, glandvlar/ductal dilatation in
the males and hyperplasia in the females were noted to be
treatment-related lesions. During this study, similar
lesions were reported by the SP and QAP to be treatment-
related. The PWG was shown representacive slides, some with
discrepancies, of these lesicns.

Mammary gland dilatation and lobular hyperplasia were
treatment effects which occurred in both males and females at

various time points. Mammary gland dilatation was
characterized by luminal enlargement of secretory alveoli
and/or ducts associated with increased amounts of
eosinophilic secretory material. In more severe cases
dilatation was accompanied by a variable inflammatory
response. When dilatation was extreme, resulting in a cyst-
like lesion which was sometimes surrounded by fibrosis, a
diagnosis of galactocele was made. Lokular hyperplasia was a
diffuse change of the gland in which there were increased

numkers of alveoli and ducts relative to controls. These
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structures also <« ned a slight amount of secretory
material.

ilatation and hyperplasia occurred = biphasic patterns
in both sexes. In male rats, dilatation evident at 14 weeks
and continued to be the primary effect through 79 weeks. At
this time, however, lobular hyperplasia of tte gland also
noted, and at terminal sacrifice, hyperplasia was the
predeminant effect. In females, hyperplasia was the
prominent effect at interi time puints, but at terminal
sacrif: =
roliferati sio: including reduced incidences of
fibroadenomas relative to control females.

Several mammary gland neoplastic discrepancies were also
showr to the PWG. Overall, there were decreased numbers of
fibroadenomas and carcinomae in mid and hi < s at
the end of the study.

Kidney

The PWG reviewed several slides of kidney for the

presence of mineralizaticn and nephropathy in male animals.

In addition, the PWG reviewed all necplastic diagnoses
reported by the SP and all diagnoses of renal tubule

ive sicns which were reported by the QAP during




Following the PWG examination of kidney sections,
mineralization was confirmed as a treatment-related lesion in
high dose males. Mineralization was characterized by the
presence of deeply basophilic concretions along the
corticomedullary junction. This change was similar appearing
to that observed normally in females. However,
mineralization was not affected by chemical exposure in the
females. Mineralization, in nigh dose males, was noted as
early as l4-weeks and remained increased through out the
study.

The PWG also confirmed the presence and severity of
nephropathy as noted by the QAP in the QA review. During the
QA/PWG review, it was evident that the SP had not been
consistent in the diagnosis and/or in the severity
designation of nephropathy. By agr.eing with the QAP, the
PWG was assured that nephropathy was diagnosed consistently
at all time points. Nephropathy by tne end of the study was
slightly increasad in severity in all three male dose groups.

Fibrous osteodystrophy of bone and parathyroid gland

hyperplasia, seccndary lesions often asscciated with advanced

nephropathy, were also increased in incidence in the treated
males. In females, nephropathy was observed earlier and was
increased in severity through out the study, particularly in

the high dose animals.




As mentioned previocusly, the PWG examined all of the

proliferative lesions associated with the kidney. During the

QA review, the QAP diagnosed several additional renal tubule
proliferative lesions that were not addressed by the SP. For
the riost part, these lesions were confirmed by the PWG. The
following criteria were used to diagnose the renal tubule

proliferative lesions.

Renal Tubule, Hyprerplasia

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

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

Epithelial cells usually form solid clusters and
appear more pleomorphic than normal tubular
epithelium.

The tinctorial qualities of hyperplastic epithelial
Cell cytoplasm vary but tend to be more basophilic
than the cytoplasm of adjacent renal tubular
epithelium,

Nuclei tend to be larger with prominent nucleoli.
The basement membrane remains intact.

Oncocytic hyperplasia is characterized by large,
rounded or polygonal epithelial cells which have
lightly staining eosincphilic, foamy cytopiasm and
round centralized nuclei.




enal Tubule enoma

Adenomas differ from hyperplasia by being larger
(usually 5 or more tubular diameters) anad generally
having a more complex structure with disruption of
the tubule basement membrane. Larger adenonas oftes
compress adjacent parenchyma.

Adenomas may consist of several patterns including
solid, tubular or papillary patterns.

Neoplastic cells may be separated by fine bands of
connective tissus.

Individual cells gencrally are pleomorphic
appearing.

Occasional mitoses.

Oncocytic adenomas are also characterized by
features typical of adenomas (ie. size and
compression). However, the cell morphology
maintains the foamy eosinophilic appearance with
little pleomorphism.

Although the incidence of renal tubule hyperplasia
appeared to be equal across all male dose groups, including
the controls, renal tubule adenomas were only noted in the

low (1 adenoma) and high dose (2 adenomas) groups.

Oncocytomas, one each, were also present in the low and high

dose groups. One renal tubule adenoma was confirmed in a

high dose female. Additional neoplasms confirmed were a
transitional epithelial carcinoma {Vehicle~-Male) and a
benign, mesenchymal tumor (Low-Female).

The relationship of the renal tubule proliferative
lesions to chemical administration was not clear. Overall,
the number of neoplasms were few and within the NTP
Historical Control data range for numbers of tumors in male

rats. Furthermore, no unsguivocal dose response was observed




for the tubular proliferative lesions. The possibility of
conducting a further renal step-section review was discussed
by the PWG. Any decision will be made at a later date.
Lung

The PWG examined several lung slides, for the most part,

to resolve discrepancies involving the diagnosis of alveolar

epithelial ryperplasia and alveclar-bronchiociar

adenoma/carcinoma. During the study, the incidence of
alveolar-bronchiolar adenoma/carcinoma w's increased in the
mid dose females. The following criteria were used to

diagnose the pulmonary proliferative lesions.

Alvecolar Epithelium - Hvperplasia

1. Localized or discrete lesion.

2. Alveolar architecture retained.

3. Alveolar septa lined by cuboidal cells.

4. Lack of cell"'ar or nuclear anaplasia.

5. Not in associa.ion with areas of chronic
inflammation.

Alvecglar - Bronchi - 'ar Adenoma

Alveclar spaces filled by proliferating epithelial
cells.

Cells appear cubcidal or columnar.

Normal nuclear:cytoplasmic ratio.

Edges of lesion may be irregular as the growth
extends into adjacent airways.

Some adenomas are circumscribed and compress
adjacent tissue.

Central part of lesion tends to be more solid.

May be pap.llary formation into air spaces.




Alveolar - Bronchiolar Carcinoma

Increased nuclear:cytoplasmic ratio.
Cellular and nuclear pleomorphism.

Increased numbers of mitotic figures.

May have focal areas of cellular anaplasia.
Invasion of airways, blood vessels, or pleural

surfaces.
Extension into mediastinum or distant metastases.

Mesenchymal metaplasia may be present.

The association between chemical administration and the
increased incidence of alveolar-bronchiolar adenomas did not
appear to be related because of the absence of any consistent
dose-related patterns of adenomas and/or hyperplasia.

Mineralization was used to denote small basophilic
concretions embedded in the walls of large pulmonary vessels.
Although the incidence of mineralization was Increased,
particularly in mic and high dose females, the PWG did not
be'ieve that this lesion was related to chemical
administration.

Heart
The PWG confirmed several cases of myocardial

degeneration that were additionally diagnosed by the QAP.

During the study, the sp appeared to be inconsistent in the

diagnosis of this lesion. Although a common spontaneous
lesion in rats, myocardial degeneration ®»ay ke increased

following administration of xencbiotics.




degeneration was characterized initially by
small i > multifocal areas of myocardial degeneration
which appeared as deeply eosinophilic myofibers with nuclear
pyknosis. As the lesion progressed, a meononuclear cell
inflammatory infiltrate accompanied the myocyte degeneration
n :ecrosis.  In the later stages, interstitial tibrosis
prominent often ccrnecting acfected areas.
the study, myocardial degeneration was noted to
increased in ircidence and severity at a. . time
he high dose femalss. There was no apparent
treatment association in the males.
Teste

The FWG reviewed section. of testes because of the

reported decreased incidence of interstitial cell hyperplasia

and/or adenoma and the increased incidence of seminiferous

ule degensration in mid and high dose anirals. The
diagnosis of degeneration, in several instances, appeared to
be inconsistently diagnosed in those animals with the
Presence of larver interst.iiial cell adenomas. According to
NTP guidelines, degereration should nct he diagnosed in those
animals with large neoplasms which havs an apparent

relationship to seminiferous tubule degeneration.




Seminiferous tubule degeneration, in control and treated
animals without interstitial tumors, appeared as focal,
multifocal or diffuse areas of tubular degeneration
characterized by degeneration and/or necrosis of the germinal
epithelium and the presence of cell debris and occasionally
multinucleated giant cells (fused spermatids). With advance
tubule degeneration, the diameter of tubules were often
decreased, the tubule wall thickened and the interstitium
more prominent. Degeneration in its advanced stages was
recognized grossly as a small testis.

Since degeneration was increased in the mid and high
dose animals, those animals without interstitial cell
hyperplasia and/or adenomas, a post-PWG review of contreol
animals (chronic portiocn of the study) without interstitial
adenomas was conducted by the PWG chairperson to confirm the

incidence of degeneration in those animals. Approximately 20

percent of these animals had minimal to mild degeneration as

compared to an average of approximately 65 percent in the =aid
and high dose animals. Therefore, the increased incidence of
degeneration in mid and high dose animais appeared to be
.elited to chemical exposure.

As previously mentioned, interstitial <elli hyperpiasia
and/or adenoma(s) were not observed in the micd and high dose

animals. This is in marked contrast to the high incidence of




hyperplasias/adenomas normally seen in F344
has been reported %o have an effect
mbers) on Leydig cells from previous studies in
speculated that oxymetholone causes a negative

of gonadotrophins.

lesions were examined bv the

h

lcally challenging lesions/neoplasms which were
iagnosed either once or only in a few instances from
different dose groups, and were not consiaered to be related
to chemical expesure.
Several additiocnal cases of MCL were confirmed by the
PWG. The decreased incidence of MCL was statistically
significant in the wmid and high dose males and high dose
females.
The PWG also examined five pituitary glands from 3 males

and 2 females which contained lesions invelving the pars

nervosa/pars intermedia and which were initially diagnosed as

craniopharyngiomas. Several of these lesions w 're present in
ered treatment-related.
tologically, all five cases were somewhat similar and

wared as proliferacive~like lesions within the pars




nervosa consisting of tubular and/or microcystic structures,

____|
fusiform spindle cells, or solid nests of undifferentiated
epithelial cells. Cysts apparently arising from Rathke's
cleft were adjacent to the pars nervosa lesion. Keratinizing
squamous epithelium or cysts filled with keratin were not
observed. In addition, prominent cell atypia, abnormal
mitoses, or local invasion resulting in necrosis were not
observed. These sections were not believed to represent a

neoplastic process such as craniopharyngioma but rather a
developmental malformation from persistent remnants of

Rathke's pouch.

plomate, Amer ollege

of Veterinary Pathologists

S‘Ph whed 9, 1947
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