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Ectopic testis in coati (Nasua nasua Linnaeus, 1766)*
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ABSTRACT.- Lima D.C.V,, Siqueira D.B., Silva-Junior V.A., Nery L.T.B., Rameh-de-Albuquer-
que L.C., Souza D.S., Melo C.C.S. & Oliveira E.C.S. 2016. Ectopic testis in coati (Nasua nasua
Linnaeus, 1766). Pesquisa Veterindria Brasileira 36(10):999-1004. Universidade Federal
Rural de Pernambuco, Dom Manoel de Medeiros s/n, Dois Irmaos, Recife, PE 52171-900,
Brazil. E-mail: ecso21@uol.com.br

This paper reports a case of unilateral extracorporeal ectopic testes in a captive coati
(Nasua nasua) in the State Park of Dois Irmaos Zoo, Recife/PE, Brazil. The testicle was lo-
cated in the subcutaneous tissue of the inguinal region not adhered to the surrounding tis-
sues. After bilateral orchiectomy, both testes were measured, fixed with 10% formalin bu-
ffered and embedded in paraffin for histopathological evaluation. The left testis measured
1.2 cm width by 1.7cm length, and the right one measured 1.5 cm width by 2.0 cm length.
The ectopic testes had seminiferous epithelium without post-meiotic germ cell lines. The
non-ectopic testis had several changes in the seminiferous epithelium that indicated de-
generation. In both epididymis, the lumen did not contain sperm and the major epithelial
structural alterations were more distinct in the epididymis associated to the ectopic testi-
cle. In conclusion, the ectopic testis and epididymis had lesions compatible with testicular
exposition to body temperature. Non-ectopic epididymis and testis had minor lesions but
could be related to the infertility of the coati.

INDEX TERMS: Coati, Nasua nasua, ectopic, testis, morphology, histopathology, wild animals, Procyonidae.

RESUMO.- [Testiculo ectopico em quati (Nasua nasua
Linnaeus, 1766).] O artigo relata um caso de testiculo ec-
topico em quati de cativeiro (Nasua nasua) no Zooldgico
do Parque Estadual Dois Irmaos, Recife/PE. O testiculo en-
contrava-se localizado no tecido subcutaneo da regido in-
guinal, sem estar aderido aos tecidos circunvizinhos. Apds
orquiectomia bilateral, ambos os testiculos foram mensu-
rados, fixados em formol a 10% e embebidos em parafina
para avaliacdo histopatoldgica. O testiculo esquerdo mediu
1,2cm de largura por 1,7cm de movimento; e o testiculo di-
reito mediu 1,5cm de largura por 2,0cm de comprimento.
O testiculo ectopico apresentou epitélio sem linhagem de
células germinativas pds-meidticas. O testiculo ndo ectod-
pico apresentou alteragdes no epitélio seminifero carac-
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terizando degeneracdo. Em ambos os epididimos, o limen
ndo continha espermatozoides e as principais alteragdes
estruturais do epitélio foram mais distintas no epididimo
associado ao testiculo ectopico. Conclui-se que o testiculo
ectopico e epididimo apresentaram lesdes caracteristicas
de aumento de temperatura. O testiculo e epididimo nio
ectopico apesentaram lesdes menores mas que puderam
ser associadas a infertilidade do quati.

TERMOS DE INDEXAGAO: Quati, Nasua nasua, ectépico, testiculo,
histopatologia, animais selvagens, Procyonidae.

INTRODUCTION

Coatis (Nasua nasua) have high adaptability (Beisiegel
2001, Franciolli etal. 2007, Campos 2009) and are distribu-
ted in almost all-Brazilian territory (Teixeira & Ambrosio
2006). Despite this, little is known regarding the reproduc-
tive biology and sex abnormalities in this species.
Cryptorchidism is a sex-linked autosomal hereditary di-
sorder, characterized by the absence of one or both testes in
the scrotum; the ectopic testis may remain in the pre-scro-
tal, inguinal or abdominal region (Nascimento & Santos
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2003, Maestri 2007). Predisposing factors can be related to
this disorder such as testicular hypoplasia, estrogen expo-
sure, impairment of the blood supply to the testes during
fetal life, infections during testicular descent (Romagnoli
1991, Facemire et al. 1995, Johnston et al. 2001), maternal
vitamin A deficiency during fetal development, exposure
to environmental contaminants and low genetic variability
(O’Brien et al. 1990, Roelke et al. 1993, Barone et al. 1994,
Facemire et al. 1995, Dunbar et al. 1996, Mansfield & Land
2002). Ectopic testis are associated with several clinical
finds including testicular neoplasia, oligospermic or azoos-
permic animals, increase in local sensitivity, behavioral di-
sorders, irritability or hypersexuality, dermatopathies and
torsion of the spermatic cord (Mattos et al. 2000, Morris
& Dobson 2001, Hahn 2002, Daugaard et al. 2006, Maestri
2007, Timothy et al. 2007).

Cryptorchidism can be detected by inspection and palpa-
tion during physical examination (Maestri 2007). Bilateral
orchiectomy is the treatment of election to avoid possible
clinical complications and hereditary transmission (Mattos
etal. 2000, Nascimento & Santos 2003, Maestri 2007).

Despite cryptorchidism being an affliction that is fre-
quently reported in pets, with prevalence of 13% in dogs
(Mickelsen & Memon 1997), it is not in wild animals. Cryp-
torchidism has been described in the manned wolf (Chry-
socyon brachyurus), raccoon (Procyon cancrivorus), black
bear (Ursus americanus) and puma (Puma concolor coryi)
(Burton & Ramsey 1986, Dunbar et al. 1996, Mansfield &
Land 2002, Dias et al. 2007).

This is the first ectopic testis case reported in coati (Na-
sua nasua), detailing its clinical evaluation and histopatho-
logic findings.

MATERIALS AND METHODS

A male captive coati, Nasua nasua (Fig.1A), about 10 years age, 4.1
kg, from the Zoo of Dois Irmaos State Park (Latitude: 8°0°20.79”S,
Longitude: 34°56’51.85”0), Northeast of Brazil, was subjected to
clinical examination. The animal was housed with 10 others coatis,
in proportion of two males for nine females. During the physical
examination, ectopic testicle was detected in the subcutaneous
tissue of the inguinal region. The right testicle was located in the
scrotum (Fig.1B,C). The animal had an appropriate body score
and healthy mucosa. Physiological parameters including heart
(155bpm), respiratory frequency (23mpm), and rectal temperatu-
re (37.1°C) were considered normal for this species. After clinical
examination, it was recommended a bilateral orchiectomy:.

The animal was submitted to 20 hours of food restriction prior
to surgery and after physical restraint it was anesthetized with
ketamine 10% (10mg/kg/IM, Cetamin 10% Syntec®, Cotia, SP,
Brazil) and xylazine 2% (1mg/kg/IM, Xilazina 10% Syntec®, Co-
tia, SP, Brazil). Following tracheotomy, surgical area was sterilized
with 70% alcohol, 10% povidone iodine and 2% chlorhexidine.
Surgical access was accomplished by a midline incision of the pre-
-scrotal region and the testes removed. During the post-operative
period, single doses of procaine benzylpenicillin (20.000UI/kg/
IM, Agrovet, Novartis®, Sdo Paulo, SP, Brazil), meloxicam (0.2mg/
kg/IM, Maxican, Ourofino®, Cravinhos, SP, Brazil) and topical an-
tibacterial and anti-inflammatory cream (Quadriderm, Schering
Plough®, Cotia, SP, Brazil) were administered to the animal.

Testis and epididymis (Fig.1D) were fixed in 10% buffered for-
malin and stored for 48 hours in 70% alcohol. Tissue fragments
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were embedded in paraffin and 5pum sections were cut and stai-
ned with hematoxylin-eosin (HE) (Behmer et al. 1976) for histo-
phatologic evaluation.

RESULTS

Testicular measurements revealed that ectopic testicle had
1.2cm width and 1.7cm length, while the right testis had
1.5cm width and 2.0cm length (Fig.1D).

Histopathological evaluation of the ectopic testicle re-
vealed the absence of germ cells in the seminiferous epi-
thelium, Sertoli cells with extensive vacuolation, whereas
Leydig cells had normal morphology (Fig.2A-C). In the
contra-lateral testicle, seminiferous tubules revealed a re-
duction in the epithelium height, slough of germ cells and
vacuoles in pre and post-meiotic stages. Leydig cells had
normal morphology with a higher number of cells in the
interstitial space when compared to the numbers observed
in the ectopic testis (Fig.2D).

The epididymis located in the scrotum had a normal
epithelium, columnar cells showing normal sterocilia, al-
though some basal cells had different degrees of vacuola-
tion. Spermatozoa were not observed in the epididymal lu-
men (Fig.3A,B). The epididymis associated with the ectopic
testicle had absence of stereocilia in the apical aspect of the
columnar cells, sloughed and vacuolated cells (Fig.3C,D).

DISCUSSION

According to the literature, the data presented in this pa-
per is the first report of unilateral ectopic testis in coati.
Reports of cryptorchidism in wild animals are scarce. In
Brazil, reports have described the occurrence of right uni-
lateral cryptorchidism located in the subcutaneous tissue
of the inguinal region in a raccoon (Procyon cancrivorus)
(Dias et al. 2007). Burton & Ramsay (1986) observed a
case of monorchidism in four manned wolves (Chrysocyon
brachyurus) born in two litters from a North American
zoo. Dunbar et al. (1996) analyzed 71 black bears (Ursus
americanus) in Florida and observed cryptorchidism in
four (5.6%) animals, three being unilateral with the testi-
cle located in the inguinal region (two on the right and one
on the left), and a bilateral case with both testes found in
the abdominal region. In all cases, the testis had reduced
dimensions compared with the normal descended testis
(Dunbar et al. 1996, Dias et al. 2007), corroborating with
the findings in the presented report.

The length/width of the normal descended testis of
the coati reported in the present study were lower compa-
red to the findings described by Queiroz et al. (2010) who
evaluated the reproductive anatomy of five normal puber-
tal coatis. The study revealed that the length and width
of the right testis was 1.7+0.2 and 2.6+0.2; and left testis
was 1.7+0.1 and 2.5%0.3 respectively, but had similar sizes
when compared to the results reported by Franciolli et al.
(2007) who evaluated the anatomy of two coatis.

Dunbar et al. (1996) described the occurrence of cryp-
torchidism and a delay in testicular descent in black bears
(U. Americanus) during the first year of life. In domestic
dogs, testicular descent can occur between four and five
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Fig.1. Left unilateral cryptorchidism in coati. (A) The coati (Nasua nasua). (B) Left unilateral cryptorchidism in coati. Left Testicle located
in the subcutaneous tissue of the inguinal region (arrow I). Right testicle with an ovoid shape and visualization of the epididymis un-
der the skin layer (arrow II). (C) Ectopic testis without adherence during palpation. (D) Testicles (right and left) after surgical excision.
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weeks and, usually, six to eight weeks after birth (Nasci-
mento & Santos, 2003). However, the diagnosis of cryptor-
chidism in this species becomes possible after six months
of age (Mickelsen & Memon 1997). In coatis, there is no in-
formation in the literature regarding the migration time of
the testes into the scrotum.

Cryptorchidism in captive wild animals can help to in-
dentify populations that possibly suffer with inbreeding,
exposure to certain chemical products of biological risks
and nutritional deficiencies (Roelke et al. 1993, Dunbar
et al. 1996, Mansfield & Land 2002). Burton & Ramsay
(1986) discussed the possibility of a correlation between
the appearance of birth defects and loss of genetic diversity
in manned wolves from North American zoos. Keller & Wal-
ler (2002) observed the effect of endogamy in wild species,
demonstrating an increasing in the number of cases of ano-
malies related to homozygous alleles.

Débora C.V. Lima et al.

In the present study, there is no information about the
degree of kinship of coatis that live together for about 10
years at the zoo in Dois Irmaos State Park, except for two
of them who were born about two years ago and have a
common origin. Considering the etiologies described in the
literature, the anomaly may be associated with a possible
endogamy resulting from the reduction of gene flow in the
enclosure, however consanguinity exams may be necessary
to support this hypothesis.

The ectopic testicle may have influenced histopatho-
logical changes observed in the non-ectopic testicle. The
negative effect of the ectopic or cryptorchid testicle on the
function of the normally descended testis has been stu-
died in humans and in experimental animals by Rager et
al. (1975), Jegou et al. (1983), Saalu et al. (2006) and Saalu
et al. (2007), although it is not yet well established. Ono &
Sofikitis (1997) suggested that the increased blood flow of

Fig.2. Ectopic testis (left testicle) and non-ectopic testis (right testicle) of coati. (A) Right testicle. Seminiferous tubules in cross section
(ST) showing reduced height of the germinal epithelium, desquamation and vacuolization of germ cells. (B) Right testicle. Observe
the sloughing of germinal epithelium characterized by increased space between germ cells, and primordial germ cell in the se-
miniferous epithelium (yellow arrow). A Sertoli cell (black arrow) without morphological changes and different germ cells in the
seminiferous epithelium. Round spermatids (Ar) and elongated spermatids (Sptz). (C) Right testicle. Seminiferous tubules in cross
section (ST) with vacuolated germ cells (arrowheads). Leydig cells (red arrow) in the intertubular space (Isp). (D) Left testicle. Ec-
topical testicle in coati. Seminiferous tubules in cross section (ST). Observe the reduction of the seminiferous epithelium height and
vacuolization of Sertoli and germ cells. Between the seminiferous tubules, note increased intertubular space (Isp). (E) Left testicle.
Seminiferous tubules in cross section (ST). Note Sertoli cells with extensive cytoplasmatic vacuolization (yellow arrow). Observe
absence of germ cells in the seminiferous epithelium or degenerating germ cells (arrows). Leydig cells in large numbers (red arrow)
and with normal morphology. (F) Left testicle. Seminiferous tubules in cross section (ST). Sertoli cells with extensive cytoplasmatic
vacuolization (arrows). Note the absence of germ cells in the seminiferous epithelium or in an advanced stage of degeneration.
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Fig.3. Ectopic epididymis associated with the left testicle and non-ectopic epididymis associated with the right testicle of coati. (A)
Non-ectopic epididymis. Epididymal duct (Ed) in cross section. Note the presence of cells in the lumen (black arrow) and some
lumens without cells (yellow arrow). (B) Non-ectopic epididymis. Note epithelium of the epididymal duct with stereocilia on co-
lumnar cells (arrow) and vacuolization and pyknosis of the basal cells (arrowhead). (C). Epididymis associated with the ectopic
testicle of coati. Epididymal duct (Ed) in cross section. Note the absence of sperm in the lumen (arrow). (D) Note absence of ste-
reocilia on the columnar cells (arrow) in the epididymal epithelium. Pyknosis and vacuolization were observed in the basal cells

(red arrow).

the contra-lateral testis in animals with unilateral cryptor-
chidism could result in testicular degeneration. Kawakami
et al. (1999) observed that in dogs the underwent unilate-
ral cryptorchidism induced a decrease in the total sperm
concentration, an increase in serum levels of estrogen, as
well as a decrease in testosterone and luteinizing hormo-
ne (LH) levels. These authors suggested that an increase
in estradiol levels should be responsible for the inhibition
of endocrine functions and spermatogenesis of the contra-
-lateral testis (Kawakami et al. 1999, Maestri 2007).

In the ectopic epididymis epithelial cells were sloughed;
basal cells had differing degrees of vacuolization and the
columnar cells showed a reduction or an absence of stere-
ocilia. Furthermore, spermatozoa were not observed in the
epididymal lumen. Several factors may contribute to the
pathology observed in the ectopic epididymis in this study,
including exposure to a higher temperature as reported by
Jaraetal. (2002).

Different degrees of vacuolization in the basal cells and
few luminal spermatozoa were observed in the lumen of
the contra-lateral epididymis. This finding corroborates

the degenerative changes observed in the seminiferous
epithelium of the ectopic testis.

This is the first case report of an ectopic testicle in the
coati. Testicular lesions were similar to those described in
other mammalian species. The coati was considered infer-
tile. Histopathological changes were observed in ectopic
and contra-lateral testis as well as absence of spermatozoa
in both epididymis. The ectopic testis and epididymis had
lesions compatible with exposition to higher body tempe-
rature. Non-ectopic epididymis and testis had minor le-
sions but could also be a contributor to the infertility of
the coati.
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