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The morphology of the accessory genital glands of the male agouti was studied in twenty-three
animals that were raised in captivity. Twenty animals had their genital glands dissected in situ for
macroscopic description. The samples of each gland were recovered, embedded in paraffin, sliced
and stained by Hematoxylin-Eosin technique. It was founded four pairs of glands: the vesicular
glands, the coagulating glands, the prostate and the bulbourethral glands. Histological characteristics
of the vesicular, coagulating and prostate glands showed similar morphology, within the
pseudostratified columnar epithelium. The tubulo-alveolar type of the bulbourethral glands showed
a lack of connective tissue among the tubules, a small amount of red stained presented it the
cytoplasm, and the presence of vacuoles in the tissue. This study concluded that the agouti
showed to have similar morphological aspect described in the others species of rodents.

INDEX TERMS: Vesicular glands, coagulating glands, prostate gland and bulbourethral glands.

RESUMO.- [Morfologia das glandulas genitais acesso-
rias em cutias (Dasyprocta prymnolopha Wagler, 1831).]
A morfologia das glandulas genitais acessorias de cutias
foram estudados em 23 animais criados em cativeiros.
Vinte animais tiveram suas glandulas genitais dissecadas
in situ para as descricbes macroscopicas. Para o estudo
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microscoépico foram utilizados trés animais. Os fragmen-
tos de cada glandula foram embebidos em parafina,
seccionados e corados em hematoxilina e eosina. Foram
encontrados quatro pares de glandulas: vesiculares,
coaguladoras, préstata e bulbouretrais. As caracteristicas
histoldgicas da glandula vesicular, coaguladora e préostata
mostraram morfologia similar, com epitélio colunar
pseudoestratificado. O tipo tuboalveolar da glandula
bulbouretral mostrou uma deficiéncia de tecido conjuntivo,
citoplasma pouco corado e presenca de vacuolos. Este
estudo concluiu que a cutia apresenta as mesmas carac-
teristicas morfoldgicas das glandulas genitais acessorias
encontradas em roedores.

TERMO DE INDEXAGAO: Glandulas vesiculares, glandulas
coaguladoras, préstata, glandulas bulbouretrais.

INTRODUCTION

The participation of the agouti on the environment balance
and as source of animal protein for rural populations has
been studied as an alternative source of commercial
production that is already observed with certain frequency in
some areas in Brazil (Carvalho et al. 2008). It is necessary
knowledge of this species, mainly concerning the reproduc-
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tive (Rodrigues et al. 2006) and nutritional handling, is
important for a more rational exploration of these animals for
its preservation and production.

The specie used in this study was Drasyprocta prym-
nolopha that is commonly observed in humid forests of the
tropical areas of Southern and Central America, varying its
geographical distribution based on the species function
(Alston 1876). In agouti, the first sign of puberty occur
around seven months of age and sexual maturation around
fourteen months (Assis-Neto et al. 2003a-e).

It has been reported that accessory genital glands of
rodents are characterized by the prostate, vesicular glands,
coagulating glands, the glands of the deferential ducts and
bulbourethral glands with a few variations on morphology
and number depending on the species (Mirand & Shadle
19583, Ojasti 1973, Cooper & Schiller 1975, Matamoros
1981, Hebel & Stromberg 1986, Van Aarde & Skinner 1986,
Hillyer & Quesenberry 1997).

Morphological studies are crucial to understand the
anatomy of the male agouti that plays an important role in
this species reproduction (Menezes et al. 2003). The
objectives of this study were to describe the morphology
of the accessory genital glands in agouti.

MATERIALS AND METHODS

Macroscopic descriptions of the accessory sex glands were
described from twenty adult male agoutis (Drasyprocta
prymnolopha). The animals were obtained by natural death
and, fixed in 10% formalin solution in the Laboratory of Anatomy
of Domestic Animals, Universidade Federal do Piaui (UFPI),
Teresina, PI, Brazil. Then, the accessory genital glands were
dissected in situ and morphologically described and
characterized.

Three animals were used for histological study. Animals
were euthanized using a drug association of acepromazine
(0.1mg/kg/IM) (Acepran 1%, Univet Industria Veterinaria S.A.)
and tiletamine zolazepan (10mg/kg/IM) (Zoletil 50, Virbac Brasil
Ltda, Sao Paulo, SP) in agreement with the protocol used at the
Nucleo de Estudos e Preservacdo de Animais Silvestres
(NEPAS), UFPI (IBAMA 02/08-618). Tissue samples of
approximately 5mm were collected from each gland. Fragments
were fixed in Bouin solution prior to paraffin preparation and
stained with Hematoxylin-Eosin method.

RESULTS
Four types of accessory genital organs of the agouti were
evaluated: the vesicular glands, coagulating glands,
prostate gland and bulbourethral glands (Fig.1).

The vesicular glands observed in the agouti seemed to
have a tubular shape with digitiform ramification lobes. The
ejaculatory duct openings at the dorsal end of the urethra
are situated on the seminal colliculus together with the defe-
rential ducts.

Histologically, the vesicular glands were constituted by
relatively tightly coiled tubules and showed a layer of pseu-
dostratified epithelium of the connective tissue intermixed
with a smooth muscular layer (Fig.2A). The interstitium
showed a loose conjunctive tissue layer with the presence
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of large veins. The capsule of this gland is formed by a thin
layer of dense conjunctive tissue.

The coagulating glands of the agouti are placed to each
side of the urethra and composed of lobes that emerge
from the base of the vesicular glands. They seemed to be
structures during the entire length with some degree of
lateromedial branching and coiled medially. The coagulating
glands are composed by several tubules disposed through
the main duct of the longitudinal part of the vesicular glands
with a convoluted surfaced shaped structure. Only the distal
extremity part of the coagulating glands was visible because
they were partially covered by the prostate gland and
intimately adhered to the medial face of the ventral prostate
(Fig.1). Their tubules run caudally reaching the urethra and
draining to the prostate.

The coagulating glands showed a few large tubules
sections and a thinner fibromuscular layer when compared
with the vesicular glands (Fig.2B). The epithelium of the
coagulating gland is characterized as a pseudostratified
columnar and tends to be a higher and tightly more coiled
structure than the one visible at the vesicular gland. The
tubules are closely adhered to each other consequently,
the interstitial and the capsule are narrower and thinner
when compared to the one at the vesicular gland.

The prostate showed two equal lobes, the ventral and
the dorsal lobes. The ventral lobes are located laterally to
the urethra, and each one is divided into two areas, one
dorsal and other ventral (Fig.1). The tubules are more con-
voluted than the one from the coagulating glands. However,
they are still present as a tubular structure. The prostate
dorsal lobes, one on each side of the urethra, present a
triangular shape. They are located on the caudodorsal
position to the ventral lobes, on the ventrolateral position
to the rectum and their ducts open on each side of the
urethra in the prostate sinus. The tubules that formed the
lobes are highly more convoluted than the one from the
ventral lobes, thus appearing to be a tightly coiled structure.

Fig.1. Sagittal section of the abdominal and pelvic cavity of the
agouti. The accessory genital glands are visualized:
vesicular glands (V), ventral (pv) and dorsal (pd) prostatic
lobes, coagulating glands (c) and the bulbourethral glands
(b). Rectum (R), penis (P).
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The glandular tubules sections of the prostate are
internally covered by a pseudostratified columnar epithelium
with a variable height, and located on a thin fibromuscular
layer. The interstitium is constituted of a loose conjunctive
tissue with moderate amount of blood vessels and nerves.
The epithelium folds and height are quite variable, like the
degree of distention and gland secretion (Fig.2C).

The paired bulbourethral glands are a round shaped
organ, lateromedially compressed, and covered by a thin
layer of conjunctive and muscular tissue. They are located
dorsolaterally to the rectum and dorsocranially to the anal
sphincter muscles. These glands are dorsally covered by
subcutaneous tissue that changes to superficial at the
dorsal area of the base of the tail (Fig.1). The bulbourethral
glands showed a single duct that penetrates in the urethra
before the formation of the penis bulb. The bulbourethral
glands have tubulo-alveolar shape with loose conjunctive
tissue among their tubules. These glands showed a weak
stained cytoplasm and presence of vacuoles, suggesting
mucous secretion by mucoproteins (Fig.2D). A thick
stratified skeletal tissue layer covering the gland is observed
with a thin capsule of conjunctive tissue surrounding it.

Fig.2. Agouti accessory genital glands. (A) The vesicular glands is constituted by a pseudostratified epithelium (e) on a layer of the
connective tissue intermixed with a smooth muscular layer (m). Scale Bar: 34.48um. (B) Ducts of the agouti coagulating gland
showing fibromuscular tissue (fm) and mucous membrane (*). Scale Bar: 170.94pum. (C) Ventral lobe of prostatic gland with
variation in the caliber of the ducts and fold of the mucous membrane (*). Bar: 170.94um. (D) Bulbourethral glands with a weak
stained cytoplasm. Scale Bar: 34.48um.

DISCUSSION

The agouti accessory genital glands are composed by
the prostate, vesicular glands, coagulating glands and bul-
bourethral glands according to the description in other ro-
dents (Mirand & Shadle 1953, Ojasti 1973, Cooper &
Schiller 1975, Matamoros 1981, Hebel & Stromberg 1986,
Van Aarde & Skinner 1986, Hillyer & Quesenberry 1997,
Mollineau et al. 2008).

The vesicular glands of the agouti showed to have a tubular
structure with ramifications similar to the porcupine (Hystrix
africaeaustralis) (Mirand & Shadle 1953), the capybara (Hydro-
choerus hidrochaeris) (Ojasti 1973), the paca (Cuniculus
paca) (Matamoros 1981), the mouse (Hebel & Stromberg
1986) and the agouti (Dasyprocta leporina) (Mollineau et al.
2006). However, among the Hystricomorph, these glands
have some variation on their shape as in agreement with
other species but in general they are blinded sacks with a
several diverticulums that ramify to one or to both sides of
the main trunk (Weir 1974). In guinea pig (Cavia porcellus)
these glands are cylindrical, prolonged and tubular (Cooper
& Schiller 1975, Hillyer & Quesenberry 1997). In some rodents
the vesicular glands are not mentioned such as in hutia
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(Capromys pilorides) (Angulo & Alvarez 1948) and mole rats
(Spalax ehrenbergi) (Gotteich et al. 1996). We observed that
the ducts of each gland are jointed within the deferential
ducts that end in the seminal colliculus of the urethra to
form the ejaculatory ducts, this same structure is also
observed in the porcupine (Mirand & Shadle 1953) and in the
guinea pig (Cooper & Schiller 1975).

In the agouti, the vesicular glands consist of a relative
large number of thick tubules, varying the membrane folds
that are similar structures presented in the lesser bandicoot
rat (Bandicota bengalensis) (Amiya & Maiti 1982). The pseu-
dostratified epithelium are observed with a layer of
conjunctive tissue intermixed with loose muscular tissue, in
agreement with the lesser bandicoot rat (Amiya & Maiti 1982)
and the agouti (D. leporina) (Mollinaeu et al. 2008). In rabbits
(Del Sol & Vasquez 2003), the vesicular glands have three
different region (cranial, medium and caudal) with a thick
muscular layer. Histological characteristics of the chinchilla
(Chinchilla laninger) showed variations throughout the year
and they were also influenced by hormonal changes
associated with photoperiod (Ordstegui et al. 2000).

The coagulating glands are peculiar in rodents, com-
monly referred in the male genital organs, excepted in
capybara (Ojasti 1973), porcupine (Van Aarde & Skinner
1986), and in mole rats (Spalax ehrenbergi) (Gotteich et al.
1996). However, the porcupine has a gland located between
the base of the vesicular glands and the prostate that
received the denomination of “X” gland (Mirand & Shadle
1953). The agouti coagulating glands are located along the
concavity base of the vesicular glands, as in agreement
with the equivalent location for paca (Matamoros 1981),
laboratory mouse (Gude et al. 1982, Hebel & Stromberg
1986) and agouti (D. leporina) (Mollineau et al. 2006). In
contrast, the coagulating glands from the lesser bandicoot
rat (Amiya & Maiti 1982) are located medially to the vesicular
glands (Cooper & Schiller 1975). The histological aspect of
the agouti coagulating glands resembles the vesicular glands
showing small tubules with a thin fiboromuscular layer as
described in the lesser bandicoot rat (Amiya & Maiti 1982).

The coagulating glands in the agouti have a prolonged
and flat shape, with parallel tubules ending in the urethra.
However, this shape is not found in guinea pig which shows
a pyramidal and lobulated shape that ends in the urethra
through a single duct (Cooper & Schiller 1975). In paca,
the coagulating glands are showed to have a coil shaped
tubule structure (Matamoros 1981).

The prostate of agouti seemed to have a division, similar
to the one found in the guinea pig (Cooper & Schiller 1975)
and in the mouse (Gude et al. 1982). The prostate of capybara
(Ojasti 1973) and chinchilla (Cepeda et al. 2006) display three
equal lobules, one medial and two lateral. However, in paca is
described to have a pair of lobules divided into two parts)
(Matamoros 1981). The laboratory mouse showed a dorso-
cranial (named coagulating gland), a ventral and dorsolateral
lobules (Hebel & Stromberg 1986).

The dorsal lobe of the agouti prostate seemed to have
a pyramidal shape and a prolonged ventral lobe. This last
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one is constituted by a parenchyma that has long tubules
different from the dorsal lobe. This elongated ventral lobe
gives a tubular aspect to the ventral and dorsal lobules,
with variations in shape for capybara (Ojasti 1973).

The prostate ducts of agouti end in the lateral part of
the ejaculatory duct opening in the urethra seminal colliculus,
as in agreement with citations for porcupine (Mirand &
Shadle 1953), capybara (Ojasti 1973), guinea pig (Cooper
& Schiller 1975) and laboratory mouse (Hebel & Stromberg
1986). However, in guinea pig, the dorsal part of the prostate
ends in the urethra through several ducts, and the ventral
part end through one single duct (Cooper & Schiller 1975).
In contrast, the agouti showed to have the dorsal and ven-
tral part of the prostate inverted to the one mentioned for
the guinea pig.

The prostate of agouti is similar to the vesicular and
coagulating glands, but it shows different areas of pseu-
dostratified columnar epithelium with a variable in height,
like the same observed in the lesser bandicoot rat (Amiya
& Maiti 1982), laboratory mouse (Hebel & Stromberg 1986)
and sand rats (Sprando et al. 1999).

In the agouti, the bulbourethral glands are ventrocranial
extended and situated along the rectum to penetrate into
the urethra at the transition from the urethra pelvic to the
urethra penian before portion, cranial to the bulb of the penis,
the same observed in the guinea pig (Cooper & Schiller
1975). The bulbourethral glands are described in all Hystri-
comorph (Weir 1974); however, these glands are not
mentioned in capybara by Ojasti (1973).

The bulbourethral glands have a tubuloalveolar type in
the agouti that are similar to the lesser bandicoot rat (Amiya
& Maiti 1982), mouse (Gude et al. 1982), and laboratory
mouse (Hebel & Stromberg 1986), but in the agouti (D.
leporine) these glands have a convoluted tubular type
(Mollinaeu et al. 2008). These glands showed to have a
mucous characteristic like glands with a less red stained
cytoplasm, vacuolated cells, and a thick striated skeletal
muscle layer (Gotteich et al. 1996). Differently from the
agouti (D. Leporina), describe by Mollinaeu et al. (2006),
we did not observe the ampulla of the deferent duct of the
agouti studied in this research.

We conclude that the agouti seemed to have all the
common glands observed in rodents; the vesicular glands,
prostate, coagulating glands and bulbourethral glands. We
also observed similar macro and microscopic findings of
these glands when we compared them to other rodents.
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