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Summary

The anatomy, histology and androgen receptor immunohistochemistry of the
prostate (P), seminal vesicles (SV), bulbourethral and coagulant gland (CG)
were studied in male viscacha, a seasonally reproductive wild rodent. Two histo-
logically well-defined zones, peripheral and central, were identified in the pros-
tate, according to their relationship with the urethra. The epithelial cells were
periodic acid-Schiff (PAS)-positive in the central zone and alcian blue negative
in the two zones. The SV are a paired gland, tubular, of tortuous aspect and
formed by radial layers. The bulbourethral glands were paired, formed by tubu-
loalveolar acini and surrounded by a thick layer of skeletal muscle. The CG was
multilobulated. The large adenomers showed PAS-positive epithelium and were
negative to alcian blue. Androgen receptors in the P, SV and coagulating gland
showed variations in their distribution with immunohistochemistry heteroge-
neous pattern. Finally, the reproductive system accessory glands of male viscacha
may be considered as a novel and interesting model for the study of seasonal

reproduction in photoperiod-dependent animals.

Introduction

In most male mammals, the accessory glands of the
reproductive system include the prostate (P), the seminal
vesicles (SV) and the bulbourethral glands (BG). Some
species such as rabbit, rat, hamster and monkey also exhi-
bit a coagulant gland (CG), which is absent in humans.

The localization, shape, size, number and function of
the secretion products of the accessory glands vary with
the different species (Aumiiller and Seitz, 1990; Frandson
and Spurgeon, 1995). During ejaculation, spermatozoa
leave the epididymis and go through the vas deferens,
urethra and penis, where the secretions of P, SV, BG and
CG play a main role in the chemical composition and
volume of ejaculated semen.

Androgens are necessary for the prenatal and postnatal
development of the male accessory sexual glands, with
testosterone being the main androgen circulating in blood
(Luke and Coffey, 1994; Thompson, 2001). Dihydrotes-
tosterone (DHT), the active form of testosterone, is a
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potent androgenic metabolite produced in P and SV; the
reduction of testosterone takes place by the action of a
specific enzyme, 5 o-reductase. The action of androgens
or DHT on the gland cells depends on the specific union
to an androgen nuclear receptor (AR) and the subsequent
formation of the DHT-AR complex. On the other hand,
it has been demonstrated that the development, growth
and secretory function of these glands are stimulated by
serum testosterone (Wahlqvist et al., 1996).

Our experimental model is the viscacha (Lagostomus
maximus maximus), a wild South American rodent of
nocturnal habits. Its physiology and behaviour vary
throughout the year depending on environmental signals
such as photoperiod length, temperature, rain regime,
food availability and social interactions (Llanos and Cre-
spo, 1954; Redford and Eisenberg, 1992; Jackson et al.,
1996). Studies performed in our laboratory have shown
that this rodent is a seasonal reproductor, the environ-
mental photoperiod being the main synchronizer of the
annual reproductive cycle through the pineal gland and
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Reproductive Accessory Glands of Viscacha

its main hormone, melatonin (Dominguez et al., 1987;
Fuentes et al., 1991, 2003; Pelzer et al., 1999). In its habi-
tat, the adult male presents a three-period reproductive
cycle. The period of highest reproductive activity takes
place in summer and in the start autumn, followed by a
short period of regression gonadal in winter. Subse-
quently, the reproductive system gradually recuperates
during spring until it reaches again its maximum activity
in summer (Mufoz et al., 1997, 1998b, 2001). A detailed
descriptive study of viscacha testes (Mufioz, 1998a) and
epididimys (Fuentes et al., 1991; Aguilera Merlo et al.,
2005a; Aguilera-Merlo et al., 2009) has contributed with
important information on the reproductive biology of
this rodent. However, there are no reports on the mor-
phophysiology of the viscacha accessory glands, which
have been extensively described in other species such as
rat (Jesik et al., 1982), hamster (Toma and Buzzell, 1988),
dog (Niu et al., 2003), rabbit (Vasquez and del Sol,
2002), chinchilla (Adaro et al., 1999, 2001), anantolial
souslik (Cakir and Karatas, 2004) and boar (Badia et al.,
2006a,b).

The purpose of this work was to describe the anatomi-
cal, histological and AR characteristics of P, SV, BG and
CG in male viscacha and to study the immunohistochem-
ical distribution and localization of AR in these glands. It
is expected that our results will permit to guide further
histophysiological and biochemical studies of the repro-
ductive cycle of this rodent.

Materials and Methods

Animals

Ten male adult viscachas (Lagostomus maximus maximus)
weighing 5-8 kg were captured in summer, in their habi-
tat near San Luis, Argentina (33°20” south latitude 760 m
altitude). The animals were anaesthetized intraperitoneally
with 25 mg/kg of sodium thiopental (Sigma-Aldrich Co.,
St Louis, MO, USA) and sacrificed.

Anatomical and histological study

The male reproductive system accessory glands were
removed and placed in glutaraldehyede 5% (Merck,
KGaA, Darmstadt, Germany) and dissected in Petri
dishes. For light microscopy evaluation, the samples
were fixed in Bouin’s fluid, dehydrated in an increasing
ethanol series, and embedded in paraffin. Sections, 3-
4 pm thick, were stained using the following histological
and histochemical methods: haematoxylin—eosine (H&E)
and van Gieson as a general stain, periodic acid-Schiff
(PAS) specific for neutral glycoconjugates and alcian
blue pH 2.5 (Biopack, Capital Federal, Buenos Aires,
Argentina) specific for acid glycoconjugates, alcian blue
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pH 1.0 specific for sulphated acid mucosubstances. All
stained sections were observed using a Nikon Eclipse
E200 light microscope (Melville, NY, USA)

Immunohistochemistry

The tissue sections were first deparaffinized with xylene
and hydrated through decreasing concentrations of etha-
nol. They were incubated for 20 min in a solution of 3%
H,0, in water to inhibit endogenous peroxidase activity.
Next, they were rinsed with distilled water and phosphate-
buffered saline (PBS, 0.01 M, pH 7.4). Non-specific binding
sites for immunoglobulins were blocked by incubation for
20 min with normal goat serum diluted in PBS containing
1% bovine serum albumin, 0.09% sodium azide, 0.1%
Tween-20. Sections were then incubated overnight in a
humidified chamber at 4°C with the rabbit polyclonal anti-
body AR (N-20) (Santa Cruz Biotechnology, Inc., Santa
Cruz, CA, USA). They were then rinsed with PBS for
10 min, and the immunohistochemical visualization was
carried out using the Super Sensitive Ready-to-Use Immu-
nostaining Kit (BioGenex, San Ramon, CA, USA) at 20°C.
The Biotin-Streptavidin Amplified system (B-SA) was used
as follows: sections were incubated for 30 min with diluted
biotinylated anti-mouse IgG, and after being washed in
PBS, they were incubated for 30 min with horseradish per-
oxidase-conjugated streptavidin, and finally washed in
PBS. The reaction site was revealed by 100 pl 3,3’-diam-
inobenzidine tetrahydrochloride (DAB) chromogen solu-
tion in 2.5 ml PBS and 50 ul H,O, substrate solution. The
sections were dehydrated and mounted.

To confirm the specificity of the immunoreactive pro-
cedures, two controls of the primary antibody were made:
(1) omission of primary antibody and (2) adsorption of
primary antibody with homologous antigen. No positive
structures or cells were found in these sections. Prostates
of rats were used as positive controls.

Morphometric analysis

For light microscopy assessments, sections stained with
H&E were examined. For each animal, from 3 blocks per
gland, 25 transverse sections were analysed. Measurements
were made with a micrometer ocular using an objective of
x10 and x40 (total magnification: X100 and X400 respec-
tively). The following measurements were performed in
paraffin sections: luminal diameter, epithelium height, epi-
thelial fold height and thickness of muscular layer.

The results were expressed as mean * standard error of
the mean (SEM) for all data sets. In prostate, the periph-
eral and central zones were evaluated using Student’s
t-test. A probability of <0.05 was assumed to be significant.
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Results

Prostate gland

Anatomical description

The prostate was found to be a non-paired gland of ochre
colour and soft consistency (Fig. 1a,b), located in caudal
position with respect to the bladder, above the floor of the
perineum, ventrally with respect to the rectum and dor-
sally with respect to the coxal bones. This gland was
formed by two partially lateralized lobules, linked by an
isthmus and without completely surrounding the urethra
(Fig. 1b,c) and exhibited four well-defined regions: cranial,

Reproductive Accessory Glands of Viscacha

caudal, ventral and dorsal. The cranial region was related
to the urinary bladder, the CG, the SV and the deferent
ducts (Fig. 1b). The caudal region contacted the pelvic
urethra. The ventral region was related to the bladder por-
tion and beginning of the urethra (Fig. 1c). The dorsal
region was located in a position anterior to the rectum.

Histological and histochemical description

Serial histological cuts performed on the whole prostate
gland revealed two well-differentiated gland regions
considering the distance between the gland adenomers
and the urethra: a peripheral zone (Fig. 2a) and a central

Fig. 1. Anatomy of the accessory reproductive glands of male viscacha (attached organs were removed). (a) Ventral view of the male urogenital sys-
tem of viscacha. SV, seminal vesicle; B, bladder; P, prostate; PU, pelvic urethra; BG, bulbourethral gland; PenU, penile urethra. (b) Dorsal view of the
seminal vesicle (SV), prostate (P), and coagulant gland (CG). Evaginations (d) in the initial portion of the seminal vesicle are observed. B, bladder; PU,
pelvic urethra. (c) Cross-section through longitudinal prostate (P) and bladder (B). This image shows prostate (P), coagulant gland (CG) and seminal
vesicle (SV) independently emptying into the urethral (asterisk). PU, pelvic urethra; BG, bulbourethral gland; PenU, penile urethra.
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zone (Fig. 2e). Both zones possessed an organized paren-
chyma with abundant adenomers and fibromuscular
stroma. A thin fibrous capsule surrounded the gland
structure. The main morphological and histochemical dif-
ferences between these zones were the following:
Peripheral zone (PZ): This region was the most distant
from the urethra and was characterized by adenomers
with large lumen and scarce folds. Surrounding the ade-
nomers a thin layer of smooth muscle and collagen fibres
was observed. Blood vessels and nerve ganglions were also
observed (Fig. 2b). The epithelium was low cubic, with
nuclei in central position, loosely structured chromatin
and evident nucleolus (Fig. 2c). The PAS histochemical
study revealed that the epithelial cells were negative for
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neutral glycoproteins. The secretion contained in the
lumen of the adenomers was PAS positive (Fig. 2d). The
alcian blue technique demonstrated that these cells do not
possess acid or sulphated glycoproteins.

Central zone (CZ): This region was the closest to the
urethral duct. It exhibited adenomers with reduced
lumen, surrounded by fibromuscular tissue which was
more developed than that of the PZ. The gland epithe-
lium was cylindrical pseudostratified and formed abun-
dant long folds that projected to the glandular lumen
(Fig. 2e). The cylindrical epithelial cells with elongated
nucleus were predominant, with lax chromatin and
evident nucleolus (Fig. 2f). Histochemical analysis
revealed scarce PAS-positive cells and the secretion con-

Fig. 2. Histological characteristic of peripheral zone (a—d) and central zone (e-g) of prostate. (a) Adenomers (A) of Peripheral zone show a large
and regular lumen (Lu) with few epithelial folds (f). CT, connective tissue. H&E x40. (b) Details of the connective tissue (CT) in contact with ade-
nomers (A). G, nerve ganglions. H&E x100. (c) Higher magnification of the cubic epithelium (E) observed in the peripheral zone. CF, collagen
fibres; CT, connective tissue; Lu, lumen; f, fold. H&E x400. (d) Adenomers (A) show PAS-positive reaction in the lumen secretion (Lu). CT, connec-
tive tissue. H-PAS x250. (e). Adenomers (A) of central zone exhibit abundant folds (f) projected into the lumen (Lu). MF, muscle fibres; CT, con-
nective tissue. H&E x40. (f) Image of the pseudostratified cylindrical epithelium (E). Lu, lumen; CT, connective tissue. H&E x400. (g) PAS-positive
secretion of adenomers (A) of central zone. Lu, lumen; f, fold. H&E x400. Inset: Epithelial cell (arrow) showing PAS-positive reaction. H-PAS

x1000.
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tained in the lumen was intensely stained (Fig. 2g and
inset). Alcian blue reaction was negative both in the epi-
thelium and in the luminal content.

Morphometric analysis

Table 1 shows the morphometric analysis of the parame-
ters corresponding to luminar diameter, height of epithe-
lial cells, length of mucosa folds and thickness of the
muscle layer, performed on both zones of the prostate
gland. In the PZ, the morphometric evaluation showed
large adenomers with short epithelium and few folds, and
reduced muscle layer thickness, in relation to that
observed in the CZ.

Table 1. Structural parameters of the different zones of viscacha
prostate

Central Peripheral
Parameters zone (um) zone (um)
Luminal diameter 435 + 50.32 775 + 43.43*
Epithelium height 13.6 £ 0.64 11.2 £ 0.44*
Epithelial fold height 165.68 + 6.40 87.2 + 3.44*
Thickness of muscular layer 87 +3.4 40 + 2.8*

The values are expressed as mean + SEM. The significant differences
were determined by Student’s t-test. *P < 0.001 perpheric zone ver-
sus central zone by Student’s t-test.
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Reproductive Accessory Glands of Viscacha

Immunohistochemistry for androgen receptor

In the adenomers, the immunostaining observed in the
gland parenchyma varied between the PZ (Fig. 3a) and
the CZ (Fig. 3c). In the PZ adenomers, the nuclei of
numerous epithelial cells were immunostained (Fig. 3b).
On the other hand, in the CZ adenomers, few immuno-
stained epithelial cells in the nuclei and cytoplasm were
observed. In this zone, most of the cells exhibited intense
heterogeneous immunostaining in the cytoplasm, while a
lower proportion of cells were stained in the apical region
(Fig. 3d). Smooth muscle fibres and fibroblasts in both
glandular zones presented androgen receptor staining in
the nuclei.

Seminal vesicles

Anatomical description

The viscacha SV were found to be a paired, of whitish col-
our, elongated and tortuous in shape (Fig. 1a). Both glands
independently emptied into the urethral light. In the initial
portion, the gland walls exhibited abundant evaginations in
the form of blind pouches (Fig. 1b and c).

Histological and histochemical description

The SV were tubular glands formed by three radi-
ally arranged histological layers: mucosa, muscular and
adventitia (Fig. 4a). The mucosa formed folds of variable

A
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Fig. 3. Immunohistochemical localization of androgen receptor in prostate of viscacha. (a, b) Adenomers (A) of peripheral zone show numerous
epithelial cells with immunostained nuclei (arrows). (b) Higher magnification of image (a). Magnification (a) x100, (b) x400. (c, d) Image of central
zone. Few immunostained epithelial cells are observed in relation to a peripheral zone. The cytoplasmic pattern is heterogeneous (arrowheads).

Magnification (c) x100, (d) x400.
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length (ranging between 56 + 12.2 um and 96 £ 10 um)
that extended to the lumen. These folds branched out
and anastomosed, forming secondary folds. The epithe-
lium was cylindrical, pseudostratified and its height was
approximately 6.6 £ 1.6 um. It was formed by cylindrical
cells with elongated nucleus, moderately condensed chro-
matin and evident nucleolus (Fig. 4b). In the epithelium
base, there were basal cells of elongated shape with round
or ovoid nucleus, similar to those described for the epi-
didymis of this rodent (Aguilera-Merlo et al., 2009). The
lumen was large and contained abundant secretion of
homogeneous aspect. The muscular layer was approxi-
mately 59.2 + 18.8 um thick and was mainly formed by
smooth muscle fibres and collagen fibres. Surrounding
these structures, there was a thin adventitia of lax connec-
tive tissue (Fig. 4a). Both the epithelium and the secretion
were negative for PAS and alcian blue.

Immunohistochemistry for androgen receptor

The glandular epithelium cells were AR positive, with a
less intense staining than that observed in prostate. The
ARs were localized in the nucleus of epithelial cells and
smooth muscle cells. In the connective tissue, scarce
fibroblastic-like stromal cells were found to express AR
(Fig. 4c).

Bulbourethral glands

Anatomical description

These were paired tubuloalveolar glands, located dorsally
with respect to the final portion of the pelvic urethra.
They were small and spheroid, with thick consistency,
and contained a sticky, whitish, viscous and abundant
secretion product (Fig. 1a).

Histological and histochemical description

These glands were surrounded by a thick layer of skeletal
muscle and dense connective tissue. Numerous trabecules
originated from the capsule, dividing the gland into lob-
ules, 462 + 37.65 um wide and 854 + 64.64 um thick
(Fig. 5a). Each lobule was formed by acini and excretory
ducts separated by scarce connective tissue. The acini
were ovoid (69.72 £ 15 ym x 124 + 30.28 ym) and com-
posed of a simple cylindrical epithelium, except for the
area close to the urethral orifice, where the epithelium
was cylindrical pseudostratified. The epithelium height
was 20.2 + 0.32 um. All the epithelial cells were charac-
terized by a nucleus in basal position, flattened shape, lax
chromatin and evident nucleolus (Fig. 5b). The glandular
lumen was small, of irregular shape and contained an
eosinophil secretion. The excretory ducts were of variable
size (172.8 £ 26.32 um X 334.4 *+ 36.88 um) and lined by
an epithelium similar to that of the acini. This gland
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Fig. 4. Seminal vesicle of male viscacha. (a) Image shows the radial
disposition of Santa Cruz Biotechnology the glandular histological lay-
ers. M, mucosa; SM, smooth muscle; Ad, adventitia; Lu, lumen; f,
fold. van Gieson x100. (b) Folds (f) of pseudostratified cylindrical epi-
thelium (E). SM, smooth muscle; Lu, lumen. H&E x400. (c) Immuno-
histochemistry for androgen receptors. The immunostaining is
observed in the nucleus (arrow) of epithelial cells (E). Also, the smooth
muscle cells (arrowhead) show immunoreaction x100.

© 2010 Blackwell Verlag GmbH e Anat. Histol. Embryol. 40 (2011) 11-20
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Fig. 5. Bulbourethral glands of male viscacha. (a) The glands are divided into lobules (Bar-Lo) and surrounded by a capsule (c) of connective tis-
sue. EM: skeletal muscle. H&E x100. (b) The glandular acini (Ac) are lined by single cylindrical epithelium (E). The nuclei (arrows) are localized in a

basal position. CT, connective tissue. H&E x400.

possessed scarce connective tissue surrounding the above
described structures.

The histochemical study showed negative reaction to
PAS and alcian blue.

Immunohistochemistry for androgen receptor

The immunohistochemistry of AR was negative in the
epithelial cells of glandular acini. Only slight staining was
observed in the fibroblasts nuclei (not shown).

Coagulant gland

Anatomical, histological and histochemical description

The CG was located on the upper part of the prostrate
and it was found to have ducts that independently
opened into the urethra (Fig. 1b).

In this gland, large adenomers (ranging between
1500 % 158.4 um and 2000 * 186.7 um) surrounded by a
thin layer of smooth muscle were observed (Fig. 6a). The
epithelium formed folds of variable length (approximately
134.25 £ 19.76 um). The epithelial cells were low cubic
and about 9 £ 1.4 um high. The nuclei, located in the cell
centre, were small and of condensed chromatin (Fig. 6b).
The lumen contained abundant secretion of homogeneous
aspect and was intensely PAS-positive. The reaction to
alcian blue was negative.

Immunohistochemistry for androgen receptor
The ARs were expressed in the adenomers epithelium
with cytoplasmic and nuclear staining (Fig. 6¢.)

Discussion

Numerous descriptive studies of the male reproductive
system accessory glands have been carried out in species
such as rabbit (Holtz and Foote, 1978; Vasquez and del
Sol, 2002), chinchilla (Adaro et al., 1999; Cepeda et al.,
2006), cat (Reighard and Jennings, 1966), dog (Niu et al.,
2003), rat (Jesik etal, 1982; Hayashi et al, 1991),
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hamster (Toma and Buzzell, 1988) and mongolian gerbil
(Pinheiro et al., 2003).

The macroscopic morphology of the viscacha prostate
is similar to that described for chinchilla (Cepeda et al.,
2006), cat (Reighard and Jennings, 1966) and dog (Miller
et al., 1965). It presents two lobules joined by an isthmus
which do not completely surround the urethra. On the
other hand, it is different from that of rodents such as
rat, in which the gland is formed by two lateral lobules,
dorsal and ventral (Jesik et al., 1982; Hayashi et al.,
1991); or rabbit, in which the prostatic complex is formed
by a proprostate, a prostate and paraprostate (Holtz and
Foote, 1978).

The histological study of the viscacha prostate gland
demonstrated the presence of two regions, CZ and PZ,
with different histological and histochemical characteris-
tics. In the PZ, there are tubulo-alveolar adenomers of
wide and regular luminal diameter and lined by a pris-
matic epithelium, while in the CZ, the luminar diameter
is smaller, the epithelium is higher and forms folds. Both
regions were PAS-positive with variable intensities, which
confirm the presence of neutral glycoproteins. These
results differ from those reported by Vasquez and del Sol
(2002) for rabbit and by Cepeda et al. (2006) for chin-
chilla, which, like viscacha, belongs to the Chinchillidae
family. In these species, the histochemical reaction to PAS
is negative for the prostate portion of the prostatic
complex in rabbit and for the prostate central zone in
chinchilla. On the other hand, the reaction to alcian blue
was negative in both zones of the viscacha prostate, indi-
cating the absence of acid and sulphated glycoproteins in
the secretion. This result was similar to that described by
Cepeda et al. (2006) for chinchilla, but differs from reports
by Vasquez and del Sol (2002), who observed positive
reaction to alcian blue in the prostatic portion of rabbit.

The variations observed within the gland zones of the
viscacha prostate, both at the height of the epithelium
and in the histochemical reactions, suggest heterogeneity
in the secretory pattern of this gland or the existence of
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Fig. 6. Coagulant gland of male viscacha. (a) Micrograph shows ade-
nomers (A) with short folds (f) projected into the lumen. H&E x100.
(b) Higher magnification of the cubic low epithelium (E) of the adeno-
mers. Lu, lumen; SM, smooth muscle. H&E x400. (c) Immunohisto-
chemistry for androgen receptor. The immunostaining is observed in
the nucleus and the cytoplasm of epithelium (arrowheads). Lu, lumen;
SM, smooth muscle. H&E x100.

18

E. M. Chaves et al.

different secretor cycle stages. This has also been reported
by Cepeda et al. (1999) for chinchilla and Hayashi et al.
(1991) for rat.

Immunohistochemical studies of AR in the prostate of
viscacha demonstrate that the glands PZ and CZ exhibit
different expression and immunostaining patterns. The
PZ expresses abundant AR localized exclusively in the
nucleus, while in the CZ, staining is less intense than in
the PZ, and immunostaining is expressed in the cyto-
plasm of epithelial cells. These findings suggest that the
cytoplasmic expression of AR in the CZ could indicate a
lower stimulation of the hormone on this region (Hager
et al., 2000). This would indicate the existence of a differ-
ential regulation depending on the gland zone, with the
PZ being more dependent on the androgen levels than
the CZ. Similar results have been reported for different
lobules of the prostate in rat (Prins, 1989). In agreement
with the studies performed by Takeda et al. (1990) in
other species such as rat, mouse and humans, our results
confirm a close relationship between the elevated number
of receptors and the higher secretory activity of the gland
cells. The cells that do not exhibit AR are probably in an
inactive functional phase or represent the reserve popula-
tion in the epithelium.

The SV in viscacha are formed by two elongated
structures with evaginations only in the initial portion
of each gland, similar to descriptions in chinchilla,
although lower in number (Adaro et al,, 2001). On the
other hand, rabbit SV do not present evaginations (Holtz
and Foote, 1978) and in boar, various lobules have been
described (Badia et al., 2006a,b). Histochemical reaction
to PAS and alcian blue are negative in the epithelial cells
and the secretion, indicating absence of neutral and acid
glycoproteins and sulphated mucopolysaccharides. These
data are similar to those reported by Orodstegui et al.
(2000) in chinchilla.

In our experimental model, AR immunostaining in the
epithelium and the stroma of SV suggests an androgenic
dependence of the glands. It is likely that there exists a
paracrine control between the stroma and the mucosa of
the glands (Prins et al., 1992; Welsh et al., 2010).

The presence and number of the BG vary in different
mammal species. They are not present in dog (Krahmer
et al., 1979), marsupials have three pairs (Barbour, 1981;
Nogueira et al., 1984) and in rabbit, it is a non-paired
gland (Vasquez and del Sol, 2001). In viscacha, the BG is
paired and located on the dorsal surface of the caudal
region, at the point where the pelvic urethra ends and the
penis portion begins. The gland is surrounded by a thick
layer of skeletal muscle fibres. Its localization in relation
to the skeletal muscle might suggest that muscular con-
traction facilitates the expulsion of secretion, as has been

© 2010 Blackwell Verlag GmbH e Anat. Histol. Embryol. 40 (2011) 11-20



E. M. Chaves et al.

described for chinchilla (Cepeda et al., 1999) and boar
(Badia et al., 2006a,b).

The BG were not immunostained for AR in the epithe-
lium of the acini, but they did show a slight staining in
the nuclei of the connective tissue cells. On the other
hand, AR expression in the CG was observed in the epi-
thelium of adenomers, with intense cytoplasmic staining.

The immunohistochemical study of AR in viscacha
demonstrates that unlike other rodents, the distribution
and localization of these receptors vary in the cells of the
different accessory glands. These findings suggest that the
accessory glands of the male viscacha reproductive system
probably respond in a way different from the levels of cir-
culating androgen.

In conclusion, this work constitutes the first anatomical,
histological and immunohistochemical study of the acces-
sory glands of the male viscacha reproductive system. It is
expected that our results will contribute to guide further
studies on the reproductive systems of this rodent. On the
other hand, the accessory glands of viscacha may be con-
sidered as a novel and interest model for the study of sea-
sonal reproduction in photoperiod-dependent animals.
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