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Intersexuality in a crab-eating fox (Cerdocyon thous)'

Marcos R.F. Mattos?’, Lucilene Simdes-Mattos?, Célso Pilati3, Lucia D.M.
Silva* and Sheyla F.S. Domingues®

ABSTRACT.- Mattos M.R.F., Simdes-Mattos L., Pilati C., Silva L.D.M. & Domingues
S.F.S.2010. Intersexuality in a crab-eating fox (Cerdocyon thous). Pesquisa Veteri-
ndria Brasileira 30(6):510-514. Unidade Académica de Garanhuns, Universidade Federal
Rural de Pernambuco, Av. Bom Pastor s/n, Boa Vista, Garanhuns, PE 55292-270, Brazil.
E-mail: mattos @ uag.ufrpe.br

Intersexuality is a reproductive pathology that has been described in wild animals in
recent years. However, its occurrence and consequences remain obscure and therefore
all aspects of this reproductive disorder deserve attention. The aim of this study is to
report a case of intersexuality with probable absence of gonadal tissue in the crab-eating
fox (Cerdocyon thous) native to Brazil. The animal has male external genitalia, but its
prepuce and penis were both hypoplastic. Because of a clinical suspicion of bilateral
cryptorchidism, a laparotomy was performed and the absence of prostate and gonads
were revealed. The procedure also revealed vas deferentia, extending laterally from the
each side of the bladder basis to the right and left abdominal wall muscles. The animal
died one month later, and post mortem examination confirmed the absence of prostatic
and gonadal tissues. Muscular structures similar to uterine horns and cervix were founded
macroscopically and confirmed by optic microscopy. In addition, post mortem findings
corroborate with penis hypoplasia, since penile bone presence was observed. The vasa
deferentia had a normal tissue structure, although hypoplastic. In conclusion, the case of
a crab-eating fox (Cerdocyon thous) reported here represents a proved intersexual animal
with probable absence of gonadal tissue.

INDEX TERMS: Cerdocyon thous, crab-eating fox, gonadal absence, intersexuality, reproductive

pathology.

RESUMO.- [Intersexualidade em uma raposa (Cerdo-
cyon thous).] A intersexualidade é uma das patologias
reprodutivas, hereditaria e/ou congénita, que tém sido mais
reportada em animais selvagens nos ultimos anos. Entre-
tanto, suas ocorréncias e conseqliéncias permanecem

" Received on April 14, 2010.

Accepted for publication on June 10, 2010.

2 Unidade Académica de Garanhuns (UAG), Universidade Federal
Rural de Pernambuco (UFRPE), Av. Bom Pastor s/n, Boa Vista,
Garanhuns, PE 55292-270, Brazil. *Corresponding author:
mattos @uag.ufrpe.br

3 Centro de Ciéncias Agroveterinarias (CAV), Universidade do Esta-
do de Santa Catarina (UDESC), Av. Luiz de Camdes 2090, Conta
Dinheiro, Lages, SC 88520-000, Brazil.

4 Faculdade de Veterinaria (FAVET), Programa de Pds-Graduacéo
em Ciéncias Veterinarias (PPGCV), Universidade Estadual do Ceara
(UECE), Av. Paranjana 1700, Itaperi, Fortaleza, CE 60740-000, Brazil.

5Laboratério de Biologia e Medicina de Animais da Amazénia, Facul-
dade de Medicina Veterinaria, Universidade Federal Para, Rua Hernane
Lameira 556, Castanhal, PA 68743-050, Brazil.

510

obscuras, sendo que todos os aspectos relacionados a
este disturbio reprodutivo merecem atengéo. O objetivo
deste estudo foi relatar um caso de intersexualidade com
provavel auséncia de tecido gonadal em uma raposa (Cer-
docyon thous) do Brasil. O animal apresentava sexo feno-
tipico masculino, mas seu prepucio e pénis eram peque-
nos. Devido a uma suspeita clinica de criptorquidismo bi-
lateral, foi realizada uma laparotomia, sendo, no procedi-
mento cirdrgico, revelada a auséncia de préstata e gbnadas.
Os ductos deferentes foram localizados lateralmente a
bexiga, entendendo-se desde a sua base, inserindo-se na
musculatura da parede abdominal direita e esquerda. Um
més apos, o animal morreu e 0s achados necroscépicos
confirmaram a auséncia de tecidos prostatico e gonadal.
Entretanto, uma estrutura muscular histologicamente se-
melhante a cornos e cérvix uterinos foram encontradas.
Além disso, pelo mesmo método, ratificou-se a auséncia
de préstata e o pénis exibiu aspecto normal contendo 0sso
peniano. Os ductos deferentes apresentaram estrutura
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tecidual normal, porém hipoplasicos. Concluiu-se que o
caso reportado no presente trabalho representa um exem-
plo de intersexualidade com provavel auséncia de tecido
gonadal em um animal da espécie Cerdocyon thous.

TERMOS DE INDEXAQAO: Cerdocyon thous, raposa, ausén-
cia gonadal, intersexualidade, patologia reprodutiva.

INTRODUCTION

The diagnosis of reproductive pathologies is important for
the success of wild animal conservation programs, because
may prevents the dissemination of undesirable reproductive
characteristics. Errors in the establishment of chromosomal,
gonadal, or phenotypic sex usually cause abnormal sexual
differentiation, that can result in rare reproductive pathologies,
among then intersexuality (Lyle 2007). Nonetheless, in recent
years, the number of intersexuality case reports has been
growing in wild animals (EPA 1997). Some researchers have
hypothesized that this condition might be due to environ-
mental contamination, mainly by endocrine-disrupting
chemicals (EPA 1997, Wiig et al. 1998, Brunstrom & Halldin
2000), or by effects of habitat loss and fragmentation on
wild animal genetic variability and reproduction (Wildt et al.
1995, Jobling et al. 2002, Lukas & Walter 2002). However,
to associate abnormal sexual differentiation to the
environmental factors still difficult and must remain, in many
cases, as suggestive etiology. Even though that environ-
mental etiology is tenuous, intersexuality reports in wild
animals are important for further studies to complete know-
ledge of the possible environmental pathogenesis causes.
Thus, the aim of this paper is to report a case of intersexuality
with the probable absence of gonads in a crab-eating fox
(Cerdocyon thous) from Brazil.

MATERIALS AND METHODS

In May 1998, the Instituto Brasileiro do Meio Ambiente e
Recursos Naturais Renovaveis (IBAMA) recovered an
approximately two-year-old crab-eating fox (Cerdocyon thous)
from the house of a person who had kept it as a pet since it was
a cub, having illegally purchased it from a wild animal trader.
The animal was recovered and transferred by IBAMA to the
municipal public zoo (Zooldgico Municipal Sargento Prata,
Fortaleza, Ceara, Brazil).

In 1999, as part of a reproductive program, the fox was
submitted to clinical and behavioral evaluation. The animal
showed no libido and sometimes aggressiveness towards
female in estrus. At a physical examination, the animal was
apparently healthy, weighing 7 kg; however an extensive
adipose tissue deposition on the abdominal subcutaneous
region was noted. In addition, the animal had hypostatic prepuce,
penis and scrotum (Fig.1). The pelvic and abdominal palpation
indicated that there were no testicles inside the scrotal sac,
inguinal channel or in abdominal subcutaneous tissue. A careful
abdominal and pelvic 2D B mode ultrasound examination
revealed probable gonad structure absence.

Due to a clinical suspicion of bilateral cryptorchidism, the
animal was submitted to the laparotomy procedure in
September 1999. The prostatic and gonadal absences were
detected during this surgery. The inguinal channel, abdominal
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Fig.1. External sex organs of the crab-eating fox (Cerdocyon
thous). (A) Ventral view of the abdomen showing a small-
sized prepuce (black arrow) and scrotum (white arrow). (B)
Dissected penis.

cavity, caudal portions of both kidneys and base of the bladder
were carefully investigated for the presence of the male
reproductive structures. The caudal section of the vasa
deferentia had the normal localization, near the base of the
bladder. Interestingly, it was bilaterally inserted into the right
and left abdominal wall muscles, approximately two inches from
the inguinal canal. Thus, since no gonadal structures were
found, complementary endocrine and genetic assays were
scheduled for after the postoperative period. However, the
animal died of canine distemper one month later and these
complementary assays were not able to be performed.

RESULTS

On the post mortem examination, because of clinical
suspicion of bilateral cryptorchidism, all the possibilities of
testicular ectopy were investigated. The abdominal cavity,
abdominal and pelvic subcutaneous tissues, inguinal
channel, perineum and adjacent regions, the medial part of
the pelvic limbs, and regions around or inside the prepuce
were the main targets. Only an elongated muscular structure
(Fig.2A and 3) was found in the abdominal cavity, between
the kidneys and the bladder. This structure was located
ventrally, near and along the lumbar spine, and was fully

Pesq. Vet. Bras. 30(6):510-514, junho 2010



512 Marcos R.F. Mattos et al.

Fig.2. Excised internal urogenital tract of the crab-eating fox
(Cerdocyon thous). (A) kidneys (k), bladder (b), urethra (u),
ductus deferens (dd), thin muscle tissue (m), uterus-like
muscle tissue (ut). (B) Detail of Figure 2A. Uterus-like muscle
tissue (ut), cervix-like muscle tissue (c), uterus-like muscle
tissue with a “cul-de-sac” shape (h), muscle tissue (m),
bilobulated adrenal (ag).

surrounded by dense adipose tissue, which had hindered
its visualization during the surgical procedure. The caudal
portion of this structure was thin and linked to the urinary
bladder base. In its intermediate region, there was a large
saclike muscular structure linked on each side by two small
cul-de-sac pouches (Fig.2B). Due to its anatomic position
and aspect, the elongated structure resembled a rudi-
mentary female tubular reproductive tract (vagina, cervix,
uterine body and horns). Cranially, the structure was
prolonged and linked to the adrenal glands, which had a
bilobular shape. The adrenal shape may suggest that this
organ is bilobulated in this particular animal species.

The thoracic and abdominal musculature, especially where
the vasa deferentia were inserted, as well as the pelvic and
abdominal organs and pelvic muscle tissue were also
inspected, but no gonads were found. The post mortem
macroscopic findings suggested a diagnosis of intersexuality.
The entire urogenital tract, all the saclike structure, its cranial
and caudal extensions and, the two small cul-de-sac pouches,
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Fig.3. Model scheme of the urogenital tract showing its true
shape in the abdominal cavity of the crab-eating fox (Cer-
docyon thous).

the adrenal glands, vasa deferentia as well as fragments of
abdominal muscles were fixed in 10% buffered formalin
solution. Several fragments of all structures were processed
for optic histology and stained with Hematoxylin-Eosin.

Optic microscopy analysis showed that all the saclike
structure and the small cul-de-sac pouches had muscular
and glandular tissues resembling the uterus (cervix, body
and horns). The entire structure was surrounded by a serous
membrane. Histology confirmed the bilobular aspect of the
adrenal previously observed macroscopically. No prostatic
tissue was found on the bladder base or near it. Furthermore
the vasa deferentia had a normal tissue structure, but were
hypoplastic. In addition, the muscles where the vasa
deferentia had its insertion showed normal anatomic and
histological patterns. The urinary bladder, the kidneys, the
ureters and the urethra and penis (with a penile bone) had
also the same normal pattern. In all evaluated organs,
gonadal tissues were not found.

DISCUSSION

Data concerning reproductive developmental and sexual
differentiation abnormalities, i.e. cryptorchidism and inter-
sexuality, are important to prevent reproductive undesirable
characteristics propagation in captivity programs or when
a planned reintroduction is on scope. In this respect, any
occurrence of abnormal sexual development in wild animals
suggests the need for a more detailed evaluation or even
the removal of relatives, mainly the progenitors, of these
animals from reproductive programs. The crab-eating fox
reported here is an example of such occurrence. The ani-
mal has phenotypic male genitalia with prepuce, penis, and
scrotum, as well as internal structures that assembly uterus
and cervix, thus able to classify it as intersexual. The kind
of intersexuality is difficult to affirm, however, since no
gonad was found and the genetic sex cannot be determined
by karyotype. In this sense, the diagnosis of the several
kinds of intersexuality, such as chimaerism, mosaicism,
sex reversal syndrome, and male or female pseudo-
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hermaphroditism, must be based on the inspection of the
chromosomes, tissue composition of gonad and the
phenotypic appearance of the internal reproductive organs
and external genitalia (Kuiper & Distl 2004). Nonetheless,
in this animal a careful evaluation of anatomic and histo-
logical aspects allowed us to state that this animal probably
had no gonadal and prostatic structures. The prostate is
only accessory gland in dogs, foxes and, probably in all
canids, with a large anatomic structure easily localized on
the urinary bladder base. Thus, if the prostate had been
present, it probably would have been found which permits
us to speculate that prostatic agenesis or prostatic abio-
trophy has occurred. This abnormality is of the extremely
rare occurrence and to our knowledge it has never been
reported before in wild animals.

Briefly, the sex differentiation in mammals occurs in three
steps (Val & Swain 2005). The first is the establishment of
chromosomal sex at fertilization, followed by the differen-
tiation of the gonad into an ovary or testis, and finally the
establishment of the fetal phenotypic sex, which is regulated
by the gonad functionality. Disruption of any of these stages
gives rise to sexual ambiguities, usually denominated as
intersexuality, a non-specific term that does not denote the
nature or etiology of the abnormality. Currently, factors such
as environment contamination and/or low genetic variability
are being inculpated as the etiologies of the low reproductive
performance and abnormal sexual development of several
wild animal species (Wildt et al. 1995, EPA 1997, Brunstrom
& Halldin 2000). Since the early 1990’s, it has been esta-
blished that a wide variety of natural or man-made chemicals
in the environment are capable of modulate, adversely affect
or even disrupt endocrine functions in vertebrate organisms
(EPA 1997, Gross et al. 2002). Intersexuality, including ca-
ses of hermaphroditism and other reproductive disorders such
as masculinization and feminilization related to environmental
contamination has occurred in several wild animal species,
including mammals (Reijnders 1986, Cattet 1988, Facemire
etal. 1995, Brunstrom & Halldin 2000, Yu et al. 2000). In the
case of this crab-eating fox, the reproductive disorders may
have been due to chemical contamination. The total lack of
prior research, however, makes us cautious about being
definite about this etiology. In addition, it is very difficult to
attribute the action of pollutants as a direct cause of
intersexuality, in this case, because, as mentioned earlier,
the animal must have been exposed to the chlorinated
pesticides or other contaminants in the uterus or in the peri-
natal period during the development of genital organs. Thus,
the presence of pollutant residues in the body tissues of
adult animals may be irrelevant, hindering an efficacious
measurement. If they were present, they should not be
designated a priori as etiologic agents, since it is not known
whether they caused early contamination in utero or not.

It is known that anthropic influences such as urban and
agricultural expansions are the principal causes of
fragmentation and reduction of natural habitats, which
consequently can lead to genetic variability loss by
consanguinity in wild animal species due to geographical

isolation of small groups. Thus, an increase in genetic
disorders may be observed (Facemire et al. 1995). In
Northeastern Brazil, including the Caatinga Biome, where the
fox was captured, there is a high degree of fragmented areas.
Thus, the consanguinity may also be possible in this case.

These reproductive pathologies such as ovarian
agenesis, monorchidism, anorchidism and polyorchism are
rarely diagnosed in human beings (Serban et al. 1965, Abate
etal. 1968, Tomov & Ankov 1987, Lamesch 1992, Mulayim,
Gorgojo et al. 2002, Demirbasoglu & Oral 2003 ). These
pathologies are considered to be extremely rare in domestic
animals (Mattos et al. 2001), with few cases reported in
carnivores (Bloom 1954, Reis 1966, Lyle 2007). However,
the cryptorchidism has been reported in wild mammals,
and it is probable a strong association with environmental
contamination or consanguinity (Burton & Ramsay 1986,
Dumbar et al. 1996, Michalski et al. 2001, Buergelt et al.
2002, Mansfield & Land 2002, Latch et al. 2008). However,
to our knowledge, the total absence of gonads in a wild
mammal has not been reported, yet. Based on the anatomic
and microscopic findings, we suggest that this is probably
a case of gonadal agenesis in a crab-eating fox.
Nonetheless, to prove the absence of gonadal tissue, some
hormonal assays would be useful. For the diagnosis of
anorchidism, human chorionic gonadotrophin or gonado-
trophin releasing hormone (GnRH) assays are used (Pierson
etal. 1983, Tzvetkova et al. 1997). Similarly, follicle stimu-
lating hormone, human menopausal gonadotrophin and
GnRH assays may also be used to confirm the absence of
ovarian tissue (Singh & Madan 1997, Mendez et al. 1998).
Unfortunately, in the present case, the animal died, due a
canine distemper, before a hormonal response assay could
be performed. Despite this, according to Pierson et al.
(1983), an accurate surgical investigation is enough for the
diagnosis of anorchidism or monorchidism in human beings,
and this was the procedure followed in the present case,
including a careful necropsy.

In conclusion, the case of a crab-eating fox (Cerdocyon
thous) reported here represents a proved intersexual ani-
mal with probable absence of gonadal tissue. These findings
are extremely rare in domestic and wild mammalian species.
In addition, this case may be useful to signal potential
environmental disruptions that may hindered the wildlife
conservation program. Then, this case serves as a sign
for wild animal conservation that similar cases possibly
are not being diagnosed or are being neglected.
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