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Cystic Rete Ovarii and Uterine Tube Adenoma in a Rabbit
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ABSTRACT. A 6-year-old female rabbit was presented to a veterinary clinic, and the result of ultrasound examination suggested a tumor in the
uterine tube. Subsequently, both ovaries and uterus were surgically removed. In gross, a single large cyst in the right ovary and enlargement
of the left uterine tube were observed. Histological examination revealed that the cyst had developed in the hilus of the ovary and was lined
by single-layered cuboidal cells. In the left uterine tube, a tumor composed of epithelial cells arranged in tubular structures and pleomorphic
cells between the tubular structures was observed. Immunohistochemically, the epithelial cells of the cyst were positive for pan-cytokeratin,
cytokeratin 18, CD10, E-cadherin, calretinin and estrogen receptor; the tumor cells of the left uterine tube were positive for pan-cytokeratin,
cytokeratin 18, E-cadherin, vimentin, calretinin and estrogen receptor. From these results, the cyst was diagnosed as cystic rete ovarii, and
the tumor was diagnosed as adenoma of the uterine tube. This case is the first to demonstrate cystic rete ovarii and uterine tube adenoma

in rabbits.
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Cystic lesions of the ovary, particularly Graafian fol-
licle cysts, luteinized cysts and ovarian epithelial cysts, are
commonly seen in domestic animals. However, cystic rete
ovarii, which is another cystic lesion of the ovary, is rather
rare in animals including the dog, cat, guinea pig and African
green monkey [8—10, 13]. Moreover, immunohistochemical
observations of cystic rete ovarii in animals are very limited,
which makes it difficult to determine the origin of the cyst
[1]. Recently, the authors have reported a case of cystic rete
testis in a male rabbit [6]. Rete testis is a functional tubular
structure comprising the excretory system of the testis. On
the other hand, rete ovarii, which is the counterpart of the
rete testis in males, is considered to be remnant tissue of the
embryonic gonad.

Oviduct adenomas and adenocarcinomas are commonly
found and well documented in domestic birds and reptiles
[3, 4, 16]. However, uterine tube (the term “uterine tube”
is preferred in mammalian species) tumors are very rare in
mammalian species [14, 18]. Here, we report pathological
findings of cystic rete ovarii and uterine tube adenoma in a
rabbit.

A 6-year-old female rabbit was presented to a veterinary
clinic with anorexia. Results of ultrasound and radiographic
examinations suggested a tumor in the uterine tube with
calcification. Subsequently, both ovaries and uterus were
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surgically removed and fixed in 10% neutral buffered for-
malin. Gross examination revealed cystic enlargement of
the right ovary measuring 2 x 2 x 2 ¢cm and a solid tumor
in the left uterine tube measuring 5 x 5 X 5 mm. The tis-
sues were routinely embedded in paraffin, sectioned at 4 um
and stained with hematoxylin and eosin (HE). Endometrial
hyperplasia was confirmed in the uterus. Immunohistochem-
istry was performed in order to further characterize the
components of the cyst wall and the tumor. The details of
the primary antibodies used for immunohistochemistry are
listed in Table 1. The labeling was visualized using the anti-
mouse EnVisiont+ System (Dako, Kyoto, Japan). Also, we
immunohistochemically analyzed normal (neither cystic nor
tumor lesion) ovarian and uterine tube tissues collected from
a 7-year-old rabbit with endometrial hyperplasia. The results
of immunohistochemistry of the present case and the normal
rabbit are summarized in Table 2.

Histological examination revealed a single large cyst in
the right ovarian hilus (Fig. 1A). The cyst was lined with
monolayer cuboidal epithelial cells and was surrounded by
the ovarian tissue (Fig. 1B). The epithelial cells possessed
cilia and often invaginated outwards from the cyst form-
ing short tubular structures. Beneath the epithelial layer,
luteinized stromal cells and spindle-shaped stromal cells
surrounded the cyst. The epithelial cells of the cyst wall in
the present case were positive for pan-cytokeratin (CK), CK
18, CD10, estrogen receptor and calretinin (Fig. 1C, 1D, 1E,
IF and 1G) and negative for p63. No muscular layer was
observed surrounding the cyst on a smooth muscle actin
(SMA)-immunostained section (Fig. 1H). Both luteinized
stromal cells and spindle-shaped stromal cells that sur-
rounded the cyst were positive for melan A and vimentin
(Fig. 1T and 1J).

The tumor in the left uterine tube was located adjacent
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Table 1.  Primary antibodies used in the present study

Antibody against ~ Clone (mouse) Dilution Antigen retrieval Source

pan-CK AE1/AE3 Autoclave Dako, Kyoto, Japan

CK 18 Ks18.04 Ready to use Proteinase K Progen, Heidelberg, Germany
CD 10 56C6 1: 100 Autoclave Invitrogen, Camarillo, CA
E-cadherin 4A2C7 1: 100 Autoclave (pH 9) Invitrogen, Camarillo, CA
Estrogen receptor 6F11 Ready to use Autoclave Leica Biosystems, Newcastle, UK
Calretinin MAB1568 1: 100 Autoclave Millipore, Temecula,CA

p63 BC4A4 1: 100 Autoclave Biocare Medical, Concord, CA
SMA 1A4 1: 100 Autoclave Dako, Kyoto, Japan

Vimentin \ 1: 100 Autoclave Dako, Kyoto, Japan

Melan A A103 1: 50 Autoclave Dako, Kyoto, Japan

Table 2.  Results of immunohistochemistry
Normal tissue Present case
Ovary Uterine tube Cyst (right ovary) Tumor (left uterine tube)
Surface Spindle  Luteinized Granulosa Theca Epithelial Stromal Epithelial — Stromal  Epithelial Pleomorphic
epithelial cell stromal cell stromal cell cell cell cell cell cell cell cell cell

CK (AEI/AE3) + - - - - + - + - + +
CK18 +/— - - - - + - + - + -
CD10 - - - - — + - + — _ _
E-cadherin + - — — — +/— _ + _ + _
Vimentin +/— + + + + - NA — + — +
SMA - - - - + - - - — _ _
Calretinin — — +/— — — +/— _ + +/— _ +
Melan A — - + — — — - — + _ _
Estrogen receptor +/— - + - +/— + + + +/— + +

+: Positive, —: Negative, +/—: Positive or negative, NA: Not assessed.

to the fimbria. Histologically, the tumor showed a papillary
growth with a distinct margin (Fig. 2A) and was composed
of epithelial cells arranged in a tubular pattern and of pleo-
morphic cells proliferating in a solid pattern between the
tubules (Fig. 2B). Calcification was observed at the surface
of the tumor tissue. Malignancy, such as atypical mitosis or
invasion into the surrounding tissues, was not found. The
tumor cells were positive for pan-CK, CK 18, E-cadherin,
estrogen receptor, vimentin and calretinin (Fig. 2C, 2D, 2E,
2F, 2G and 2H). However, the expressions of CK18 and E-
cadherin were limited to the epithelial cells composing the
tubular structure (Fig. 2D and 2E), while those of vimentin
and calretinin were limited to the pleomorphic cells between
the tubular structures (Fig. 2G and 2H).

The cyst in the right ovary was diagnosed as cystic rete
ovarii based on the following findings: a single large cyst
located in the ovarian hilus and was surrounded by ovarian
stromal tissues (Figs. 1A and 2B), differentiating it from
ovarian epithelial cyst; epithelial cells lining the cyst wall
were negative for vimentin and melan A, differentiating it
from Graafian follicle cysts and luteinized cysts (Table 2);
the cyst lacked muscular layer (Fig. 1H), differentiating it
from cysts arising from other mesonephric tubules [6, 11].

The results of immunohistochemistry in the present study
were comparable to those of cystic rete testis in a male rabbit

[6], except for additional results of estrogen receptor- and
calretinin-positive epithelial cells of cystic rete ovarii (Figs.
1F and 2G). The structure of the cyst is identical between
cystic rete ovarii and cystic rete testis in rabbits. However,
as it has been demonstrated in the normal ovarian tissue and
neoplastic rete ovarii of humans, the epithelial cells of the fe-
male counterpart in rabbits expressed estrogen receptor [12,
17]. Though reports on calretinin expression in rete ovarii
and rete testis are very limited, Cao et al. reported that 0/2
cases of rete ovaries were calretinin-positive, and 2/8 cases
of rete testes were calretinin-positive in humans [5]. CD10
is used as a marker of mesonephric lesions. As the authors
have reported in a former study [6], CD10 is likely to be a
useful marker to differentiate cystic lesions of the rete testis
and also rete ovarii.

The tumor in the left uterine tube was composed of 2 types
of cells: epithelial cells arranged in a tubular pattern and
pleomorphic cells between the tubular structures (Fig. 2B).
Both of the cells were strongly positive for pan-CK and es-
trogen receptor, suggesting that the tumor was derived from
the uterine tube epithelium (Fig. 2C and 2F). The epithelial
type cells were also positive for CK18 and E-cadherin, sug-
gesting the characters of the uterine tube epithelium (Fig. 2D
and 2E). Interestingly, the pleomorphic cells were negative
for CK18 and E-cadherin, but instead were positive for vi-
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Fig. 1. Right ovary. (A) A large cyst (3%) in
the ovarian hilus (arrowhead) is observed.
(B) The cyst wall is lined with monolayer
cuboidal epithelial cells with cilia. Beneath
the epithelial layer, luteinized stromal cells
and spindle-shaped stromal cells of the ovary
are observed. (C) All the epithelial cells are
positive for pan-CK. (D) Epithelial cells
invaginating into the stroma are positive for
CK18. (E) The apical surface of the epithelial
cells is positive for CD10. (F) Nuclei of the
epithelial cells are positive for estrogen re-
ceptor. (G) Nuclei and the cytoplasms of the
epithelial cells are positive for calretinin. (H)
No SMA-positive muscular layer is observed
beneath the epithelial layer. (I) Luteinized
stromal cells and spindle-shaped stromal
cells beneath the epithelial layer are positive
for vimentin. (J) Luteinized stromal cells
and spindle-shaped stromal cells beneath
the epithelial layer are positive for melan A.
Arrowhead, ovarian hilus; %, cyst; O, ovary.
(A and B) HE; (C-J) immunohistochemistry.
(A) Bar=5 mm; (B-J) bar=50 um.

Fig. 2. Left ovary and uterine tube. (A) A
nodular tumor (arrow) is observed adjacent
to the fimbria (F) of uterine tube. (B) The
tumor is composed of epithelial cells ar-
ranged in a tubular pattern and pleomorphic
cells between the tubular structures. Note the
normal uterine tube epithelium in the upper
right. (C) All the normal and tumor epithe-
lial cells are positive for pan-CK. (D) The
normal and tumor epithelial cells composing
the tubular structures are positive for CK18.
(E) The normal and tumor epithelial cells
composing the tubular structures are positive
for E-cadherin. (F) All the normal and tumor
epithelial cells are positive for estrogen
receptor. (G) The pleomorphic cells between
the tubular structures are positive for vimen-
tin. (H) The pleomorphic cells between the
tubular structures are positive for calretinin.
Arrow, tumor; arrowhead, ovarian hilus; F,
fimbria; O, ovary. (A and B) HE; (C-H) im-
munohistochemistry. (A) Bar=5 mm; (B-H)
bar=50 ym.
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mentin and calretinin, obtaining features of interstitial cells
(Fig. 2G and 2H).

In humans, calretinin is an established marker for meso-
thelioma, adenomatoid tumor of the female genital system
(uterine tube, uterus and ovarian hilus) and synovial sar-
coma, all of which are biphasic (epithelioid and/or sarcoma-
toid) tumor derived from the mesodermal tissue [7, 15]. In
addition, it has been reported that calretinin is also expressed
in normal functioning endometrial stroma of humans [2]. In
the female genital system of the rabbit, calretinin expression
was confirmed in luteinized stromal cells of the ovary and in
epithelial cells of the uterine tube and uterus.

This is the first case of cystic rete ovarii and uterine tube
adenoma in a rabbit. The structure and immunohistochemi-
cal characteristics of cystic rete ovarii are comparable to
those of rete testis in rabbits [6].
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