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Abstract : A 3-year-old Cocker spaniel was presented for evaluation because of a mass protruding from the vulva.
This mass confirmed the presence of an internal bone in clitoris on the radiography. We recommended to the owner
of the surgical removal of the gonads and uterus as well as the excision of the enlarged clitoris and os clitoris. The
dog had gonads in the region of where the ovaries were located and presented what appeared to be a bicornate uterus
and ductus deferens. Histological analysis revealed a morphologically normal uterus and two testes with their epididymis
and ductus deferens. Karyotyping revealed a normal female chromosome constitution (78, XX), and polymerase chain
reaction (PCR) identified the absence of Sry. Based on these findings, the patient was diagnosed with Sry-negative

XX sex reversal.
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Introduction

The normal chromosome count for dogs is 78 chromo-
somes including the sex chromosomes. Normal mammalian
sex determination begins at fertilization with establishment of
chromosomal sex as either XY or XX (2). Some dogs with a
normal karyotype will develop inappropriate gonadal tissue,
for example, 78, XX with testicular tissue or 78, XY with ova-
rian tissue (2).

Individuals with disorders of gonadal sex have either an
XX or an XY sex chromosomal constitution, but the karyo-
type does not agree with the respective gonads. This disorder
is termed ‘sex-reversed’ (2,12). Sex reversal disorder includes
XX males with bilateral testes and XX true hermaphrodite
with ovotestes (14).

Sry is translocated to the X chromosome and as a result
testicular tissue is developed consequently. In mice and
humans, XX sex reversal can be due to the translocation of
the Sry gene from the Y chromosome to the X chromosome
during male meiosis (3). The genes responsible for testis
induction in Sry-negative are unknown for horses, pigs and
dogs.

Here, we present the case of a dog with Sry-negative XX
sex reversal male. We obtained this result with the clinical,
histopathological and genetic analysis of a Sry-negative XX
sex reversal male.
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Case

A 3-year-old Cocker spaniel was presented to animal med-
ical center of Gyeongsang National University for evalua-
tion because of a mass protruding from the vulva. The owners
associated the mass with the dog’s reluctance to maintain a
sitting posture and another owner’s complaint was urinary
incontinence. The dog had never been in estrus before and
exhibited male behavior in presence of bitches in estrus. Upon
physical examination, a fleshy protuberance extending cau-
dally between the labia of the vulva was detected. The upper
skin of vulva was loosed like as scrotum (Fig 2C).

The results of a CBC and serum biochemical analysis were
within normal ranges. Radiography confirmed the presence
of an internal bone in clitoris (Fig 1). An ultrasonographic
examination of the abdomen was then performed using a high
frequency (12 MHz) linear transducer. The gonadal structures
with the vascular structures were observed at the cranial part
of the aortic bifurcation (Fig 1).

We recommended to the owner of the surgical removal of
the gonads and uterus as well as the excision of the enlarged
clitoris and os clitoris. The dog was premedicated with atro-
pine (0.04 mg/kg, SC), diazepam (0.2 mg/kg, IV) and Butor-
phanol (0.2 mg/kg, SC). The dog was induced with propofol
(6 mg/kg, 1V) and maintained with isoflurane.

Laparotomy revealed two gonads resembling testis each
with an epididymis and plexus pampiniformis, caudal to nor-
mal position of ovary. A complete bicornate uterus was also
presented (Fig 2). Both gonads and the uterus were removed
and submitted for histological evaluation. Episiotomy was
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Fig 1. (A) Right lateral radiographic view, the linear mineralized opacity was shown (arrow). (B) The gonadal structures with the vas-
cular structures were observed at the cranial part of the terminal of aorta.

Fig 2. (A) Finding during surgery. The testis is connected to the epididymis and the plexus pampiniformis (p). (B) Gross appearance
of the extracted uterus with the structure of ductus deferens (arrow). (C) The reddish penis-like structure protruding from the vulva is
(D) an enlarged clitoris with a bone (os clitoris). Note the scrotum-like skin at the dorsal of vulva (C, dashed circles).

performed to remove the enlarged clitoris tissue. The inci-
sion was made around the base of the clitoris. The submu-
cosal incision was closed with absorbable suture.
Histological examination revealed the morphologically nor-
mal uterus and two testes with their epididymis and ductus
deferens (Fig 3). The uterus was composed of a normal layer
(perimetrium, myometrium, and endometriuma) and lined by
a continuous layer of cuboidal epithelial cells. Both testes
were composed of non-spermatogic convoluted seminiferous
tubules. Both epididymes consisted of a loose connective tis-
sue supporting empty tubules lined by a pseudo-stratified non-
ciliated columnar epithelium rather than normal efferent

epidydymidal ductules.

For the analysis of chromosomes, fibroblasts were isolated
from uterine tissue by general primary culture. The mono-
layer cultured cells were arrested in metaphase by adding
0.1 ug/ml of colcemid for 1 hour and harvested using 0.25%
trypsin/EDTA solution. The single cell suspension was incu-
bated in hypotonic solution buffer (0.075 M KCl) for 45 min-
utes and fixed with methanol-acetic acid (3 : 1). After fixation,
condensed chromosomes were spread on pre-cleaned slide
glasses and stained with Giemsa solution (5). Analysis of
karyotyping from cultured cells using standard cytogenetic
techniques revealed a female chromosomal constitution of
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Fig 3. (A) Histological examination shows a ductus deferens (arrow) with epithelium and both inner circular and outer longitudinal
smooth muscle layers, and the uterus (arrowhead) with thick mucosa containing glands, surrounded by myometrium and perimetirum
(H&E, Bar =2 mm). (B) A cross-section of testicular tissue, showing abundant seminiferous tubules lined by Serotoli cells and separated
by fibrovascular septa and prominent Leydig cells (C) The epididymis structure. No spermatozoa are visible (H&E, Bar =200 um).
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Fig 4. (A) Representative metaphase chromosomal spread (1000x) taken from uterine tissue. XX (dashed circle) chromosome (2n = 78)
shown by karyotyping. (B) Polymerase chain reaction analysis of XX male genomic DNA for the presence of Sry gene and X chro-
mosome. Patient shows Sry-negative. Male control shows Sry gene (Lane 3) and X chromosome (Lane 4).

2n =178, XX (Fig 4A).

Genomic DNA was isolated from the uterine and gonadal
tissues using Exgene™, Tissue SV kit (GeneAll Biotechnol-
ogy, Korea). SRY gene and X chromosome specific region of
genomic DNA were amplified by PCR. The primer pairs were
used according to the previous report (Jang ef al., 2008). The
PCR products were separated on 1% agarose gels containing
ethidium bromide and visualized under ultraviolet light. PCR
analysis revealed the presence of the Sry gene in the male
control dog (Fig 4B, Lane 3). The patient was Sry negative
(Fig 4B, Lane 1).

Discussion

In the XX sex reversals, chromosomal and gonadal sex do
not agree and genetically female individuals have gonads with
either ovarian and testicular tissue (XX true hermaphrodites)
or testicular tissue alone (XX males) (10), and more recently
XX sex reversals have simply been included under the
broader category of the disorder of sexual development (2). In
normal males the development of the testes is initiated by the
Sry gene (sex determining region of the Y chromosome)
located on the Y chromosome (7,13). Eighty percent of human
XX males are Sry-positive (Sry-positive XX sex reversal)
because of an autosomal translocation from the Y chromo-
some (14). The incidence of human XX males is one in
20,000 male births, and approximately 10% of such patients

are Sry negative (4,16). A dog with a chromosome count of
78, XX and the formation of testes or ovotestes have been
reported in at least 18 canine breeds (12). XX sex reversal
was originally described in the American cocker spaniel and
seems most likely in all other dog breeds (1,8,11,12,15). To
date, there are no documented cases of true XY sex reversals
in dogs (2). However recently, a case of 78, XY ovotesticu-
lar disorder of sex development was reported in a cloned
wolf (6).

XX true hermaphrodite individuals have both ovaries and tes-
tes. Bilateral ovotestes are the most common combination of
gonads, followed by one ovotestis and one ovary, with one
ovotestis and one testis being the least common combination (12).

Most XX males are phenotypic females or have a partially
masculinized female phenotype that varies from a normal to
abnormal vulva, normal sized or enlarged clitoris (commonly
with an os clitoris). XX males have testes, the entire Wolffian
duct system (epididymes and vas deferentia) and a prostate
(11,12).

Diagnosis of intersexuality in dogs is difficult because
abnormalities in sexual development leading to intersex con-
ditions can occur at different levels, which includes the chro-
mosomal composition, gonadal structures and phenotypic
sexual development of the animal (2,10). XX animals with
female appearance but with an enlarged clitoris cannot be
diagnosed as pseudohermaphrodites or as XX sex reversals.
Definitive diagnosis of the disorder of sexual development
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minimally requires a karyotype analysis, gonadal histology,
and description of genital anatomy.

The persistence of Miillerian structures in the presence of
testicular tissue suggests that Mllerian inhibiting substances
may be deficient or ineffective in the Cocker spaniel dog (17).
For further diagnostic tests (2), hormonal or receptor assays
and fluorescence in situ hybridization may be required. For
dogs with this reproductive failure, further investigation is
necessary to identify the gene-carrier dogs.

If clinical signs accompany the presentation, the removal
of gonadal or genital tissue is recommended to treat sex-
reversed dogs (2). Animals are generally presented for infer-
tility or evaluation of ambiguous genitalia, but sometimes also
for other complications such as pyometra, tumor or gonadal
disease (2,9,12). In this report, the dog was uncomfortable in
maintaining a sitting posture and predisposed urinary prob-
lems such as cystitis and vaginitis. This may ultimately
develop into pyometra.
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