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INTRODUCTION

The prostate has a huge impact on men’s health, as it is 
affected by diseases of significant clinical importance, such 
as prostate cancer, benign prostatic hyperplasia, and prostati-
tis [1]. Because the prostate is an accessory gland of the male 
reproductive system that is found only in mammals [2,3], it 
seems logical to use mammalian animal models to study the 
mechanism underlying those diseases. However, despite anal-
ogies found in prostate morphogenesis in different species [4], 
the variability of its anatomy among mammals is remarkable. 
For example, in rats and mice the prostate consists of dis-
tinct lobes, while in humans and dogs is a compact solitary 
structure [5,6]. Moreover, some prostate diseases commonly 
occurring in man are only seen in certain species, but not 
in others. For example, the dog is the only animal known to 
develop spontaneous prostate cancer that can metastasize to 
bone, as seen in humans [6,7]. Despite these differences, the 
mouse continues to be the most widely used animal model 
to study biological and pathological aspects of prostate, due 
to advantages that include its small body size, easy breeding, 

short gestation time, cost-effectiveness, similarity with human 
genome (approximately 95% identical) and, more importantly, 
ease of genetic manipulation [8-12]. Indeed, the mouse has 
been used as a model to study prostate morphogenesis [13-19], 
prostatitis [20,21], and prostate cancer [22-24]. In this man-
uscript, we outline the anatomy and histology of the normal 
mouse prostate in an attempt to provide a brief but compre-
hensive guide to basic researchers and clinical pathologists 
who use this species to study prostate development and func-
tion, key molecular mechanisms leading to prostatic diseases, 
and/or new treatment modalities.

Dissection of the mouse prostate

In order to obtain optimal tissue quality, the mouse prostate 
should be dissected en bloc, together with the urethra, bladder, 
seminal vesicles, ampullary glands, and proximal vas deferens 
(a.k.a. ejaculatory ducts). This is done immediately after eutha-
nasia of the mouse using institution-approved methods. After 
securing the mouse on its back with the extremities pinned to 
the dissecting board, the fur is wet with 70% ethanol to pre-
vent interference from loose hair during the dissection.  Then, 
the skin is cut along the ventral midline with fine scissors. 
The incision should start at the area anterior to the urethral 
meatus using forceps to lift the skin, so that an opening can 
be made without damaging the underlying abdominal mus-
cle wall. The midline incision is continued by divulsion with 
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blunt-pointed scissors up to the xiphoid process, followed by 
additional incisions to amplify the surgical fields (Figure 1A). 
After pinning the skin flaps to the dissecting board, an incision 
is made through the linea alba using Metzenbaum scissors to 
access the abdominal cavity. At this point, the urogenital tract 
will come into view (Figure  1B). With the help of dissecting 
forceps, the bladder is lifted (Figure 1C), so that the urethra, 
vas deferens, and ureters can be sectioned. In this way, the 
bladder and reproductive tract (except for the testes) are col-
lected as a unit. The organs are then transferred to a Petri dish 
containing phosphate buffer solution for inspection under a 
dissecting microscope.

Mouse versus human prostate anatomy

In mice, the prostate is not a single anatomical structure, 
but an organ comprised of four lobes located circumferen-
tially around the urethra. These lobes, named after their spatial 
orientation, are the anterior, dorsal, ventral, and lateral lobes, 
and can be distinguished from each other using a dissecting 
microscope (Figure 2A-D). Anterior to the urethra and cau-
dal to the bladder, the ventral prostate (VP) can be recognized 

as a gelatinous pinkish structure that partially wraps the ure-
thra ventrally, where its ducts empty. The VP is flanked by 
two lobes that lay on both sides of the urethra to shape the 
lateral prostate (LP). The butterfly-shape dorsal prostate (DP) 
is located bilaterally at the base of the seminal vesicles, which 
are easily recognized as two white horn-shape sacculated ana-
tomic structures located dorsolateral to the bladder. LP and 
DP are often referred to as the dorsolateral prostate (DLP), 
though they present some differences in their histology (see 
“Histology of the Mouse Prostate” section). The anterior pros-
tate lobes (AP), also known as “coagulating glands”, are translu-
cent and bilaterally attached to the lesser curvature of the sem-
inal vesicles, cranially with respect to the other prostate lobes. 
As opposed to the human prostate, which is anchored to the 
bladder pelvic floor and in front of the rectum, each of the 
distal ends of the mouse prostate lobes floats freely in the pel-
vic cavity. A schematic drawing showing a lateral view of the 
different mouse prostate lobes and their spatial relation with 
other adjacent organs can be seen in Figure  2E. Additional 
views can be found in the “Visible Mouse Project” developed 
by UC Davis Center for Comparative Medicine [25].

Contrary to mice, men have a prostate without exterior 
lobation that contains distinct glandular regions, including a 
peripheral zone (PZ), a central zone (CZ), a transition zone 
(TZ), and a non-glandular anterior fibromuscular stroma 
region, each with characteristic histology [26,27]. The PZ is 
the area that surrounds the proximal prostatic urethra. Based 
on anatomic  [28] and interspecies comparisons of mRNA 
expression signatures  [29], the mouse DL prostate lobes are 
homologous to the human PZ, where 75-85% of prostate ade-
nocarcinomas occur in patients [30-33]. The CZ, which is con-
sidered to be the human counterpart of the mouse AP lobes, 
is a cone-shaped region that surrounds the vas deferens, and 
occupies about 25% of the prostate volume. The TZ, a region 
that does not have a mouse homologue [34] and where most 
benign prostatic hyperplasia lesions develop in patients [33], 
is the smallest zone (5-10% of prostate volume) and surrounds 
the distal prostate urethra [35]. Thus, while in humans the ure-
thra is completely encircled by the prostate, this is not the case 
in mice.

The prostate of both species originates embryologically 
from the urogenital sinus (UGS), an endoderm structure pres-
ent in embryos during the ambisexual stage. UGS epithelial 
cells form solid buds that penetrate into the surrounding UGS 
mesenchyme in different directions around the 10th week 
of gestation in humans and the 17th day of gestation in mice. 
These precise areas outline the rudiments of the different lobes 
of the mouse prostate and the different zones of the human 
prostate described above. In humans, the prostatic buds elon-
gate, undergo branching morphogenesis, form a lumen, and 
show signs of secretory differentiation by the 14th gestational 

FIGURE 1. Mouse dissection and excision of the male urogenital 
tract. (A) Adult male mouse in supine position. Dashed lines indi-
cate the skin incision pattern to follow; (B) Bladder (below cotton 
swab) and seminal vesicles (arrow) are easily identified once the 
abdominal cavity of the mouse is opened; (C) Most of the uro-
genital tract can be harvested from the mouse carcass en bloc by 
grasping the bladder with tweezers, pulling it up, and cutting the 
base of the urethra (arrowhead). Scale bar, 0.5 cm.
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week, with an almost complete prostate development at birth. 
In contrast, branching morphogenesis occurs in mice postna-
tally, and the lobe-specific branching patterns are complete 
between 15 and 20 days of age [15]. In both species the prostate 
undergoes a rapid growth and maturation when circulating 
androgen levels rise at puberty (25-40  days of age in mice) 
(reviewed in [5]).

Histology of the mouse prostate

Like in humans, the mouse prostate contains glands (acini) 
and ducts with epithelial cell types that include columnar lumi-
nal secretory cells, basal cells (less abundant and in discontin-
uous layers in mice), and neuroendocrine cells [34]. Luminal 
cells in both humans and mice are characterized by the 
expression of low molecular weight cytokeratin (CK) 8 and 18, 
and androgen receptor (AR), while basal cells express the high 
molecular weight CK5 and p63 in both species [3,34,36-38]. 
Of note, the prostate-specific antigen (PSA [kallikrein3 pro-
tein; KLK3, gene]) is expressed and secreted by human but 
not mouse luminal prostate cells, which secrete other pro-
teins that seem to be lobe-specific [39, 40]. Neuroendocrine 
cells have neural and epithelial characteristics, and are found 
in very low numbers interspersed between basal cells present 
in ducts and acini, and express chromogranin A and synapto-
physin [41,42]. The most conspicuous histological difference 
between the prostate of both species lies in the stromal com-
ponent, which is very well developed in humans as an anterior 
fibromuscular region, whereas in mice it is sparse with min-
imal smooth muscle cells [34,43]. Based on publications that 

include a description of the normal histology of the mouse 
prostate [34,42-46], here we summarize the main histological 
features that are essential to identify the different mouse lobes 
under the microscope.

All the mouse prostate lobes are surrounded by a delicate 
mesothelium-lined capsule, and separated from each other by 
fibrous and adipose connective tissue. The acini making up the 
prostatic lobes are surrounded by a fibromuscular tunica, and 
are embedded in a loose connective tissue with few stromal 
cells and collagen fibers [43,44]. Nerve bundles and associated 
ganglia are often found mainly within the connective tissue of 
the DLP [44]. Each of the mouse prostate lobes has distinctive 
histology, and can be visualized under the microscope accord-
ing to their location relative to the urethra and seminal vesi-
cles (Figure 3). The VP has moderate to large acini comprised 
of cuboidal to simple columnar epithelial cells, which have 
basally located nuclei containing small nucleoli. The luminal 
spaces of the VP glands are lined by a flat mucosa that pres-
ents the least amount of infolding relative to the other lobes, 
or some focal epithelial tufting. A thin fibromuscular layer sur-
rounds each gland of the VP. The lumen of the glands contains 
homogenous pale serous secretions (Figure 4A). There is no 
human counterpart to the mouse VP.

The DP lobes are composed of acini small in diameter 
compared to the other lobes, which are lined by columnar epi-
thelium with moderate infolding and occasional tufting, and 
are surrounded by a relatively dense stroma. The secretory 
cells have centrally located nuclei with very small or indis-
tinct nucleoli, and their cytoplasm is lightly eosinophilic and 

FIGURE 2. Gross view of mouse male urogenital organs. (A) Anterior and (C) posterior aspects of the urogenital tract dissected from an 
adult male mouse, as seen under the dissecting microscope. Urethra (U), Seminal vesicles (SV); (B) and (D) show the same images with 
dashed and dotted lines delineating the ventral (VP), lateral (LP), anterior (AP), and dorsal (DP) prostate lobes; (E) Anterolateral view (left 
side) of the prostate lobes relative to the bladder, seminal vesicles, and urethra (Modified from: Sugimura, Y., et al. [15]). Scale bar, 1 cm.
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granular. The luminal secretion is homogenous and eosino-
philic (Figure 4B).

The LP lobes consist of a flat luminal surface lined by 
cuboidal to low columnar epithelial cells that form very little 

infoldings. The glandular lumen may show different sizes, from 
small to large, and contains eosinophilic secretion. The nuclei 
of the secretory cells are small and located basally within an 
eosinophilic cytoplasm that is less granular than that of the DP 
(Figure 4C).

The AP or coagulating gland is characterized by complex 
acini that show typical papillary or cribriform patterns. The 
luminal space is lined by cuboidal to columnar epithelial cells, 
and is filled with abundant homogenous eosinophilic secre-
tion. The nuclei of the epithelial cells are centrally located 
within an eosinophilic granular cytoplasm, and present a 
small or inconspicuous nucleolus. Each of the glands is usually 
surrounded by a prominent fibromuscular layer (Figure 4D).

In summary, the mouse prostate has a distinct anatomy 
and histology, in spite of similar embryological development, 

FIGURE 4. Mouse prostate lobes. Representative images are shown. 
(A) Ventral prostate: moderate to large acini are lined by cuboidal 
to simple columnar epithelium with flat luminal borders. Note the 
basally located nuclei (arrowheads) and the tufting pattern (arrows). 
A pale serous secretion is a unique characteristic of the ventral pros-
tate lobe; (B) Dorsal Prostate: small acini are mostly line by simple 
columnar epithelium with centrally located nuclei (arrowhead) and 
sparse infoldings (arrow). A dense stroma (*) surrounding the acini 
is typical. An eosinophilic secretion is typically seen in the acini; 
(C) Lateral prostate: small to large acini are lined by cuboidal to low 
columnar epithelium with nuclei located basally (arrowhead) that 
form sparse infoldings (arrow). Similar to the ventral prostate, acini 
from the lateral prostate have a flat luminal border; (D) Anterior 
prostate: moderate to large acini lined mostly by cuboidal to colum-
nar epithelium with nuclei located centrally (arrowhead) and with 
infoldings (arrows). Abundant eosinophilic luminal secretion is char-
acteristic, along with the presence of noticeable smooth muscle (*) 
surrounding each acinus. Hematoxylin and eosin. Scale bar, 100 µm.
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FIGURE 3. Cross section of a normal urogenital tract from an adult male mouse. (A) Adjacent to the prostate lobes here can be seen the 
urethra and a vas deferens, both surrounded by thick muscular walls, and a seminal vesicle with characteristic large lumen filled with 
strong esosinophilic secretion; (B) The different prostate lobes have been highlighted in orange (VP), light blue (LP), green (DP), and grey 
(AP), for proper identification. Hematoxylin and eosin, 25X.
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FIGURE 5. Identification of mouse prostate lobes. This decision 
tree suggests some key points that the basic researcher or pathol-
ogist may use to identify the different mouse prostate lobes in 
hematoxylin and eosin stained sections of the male mouse gen-
itourinary tract.
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cellular composition, and molecular characteristics to human 
prostate. A comprehensive understanding of the normal anat-
omy and histology of mouse prostate is therefore crucial to 
establish precise conclusions stemming from studies made 
with this species. In this review, we provide a simple decision 
tree that may aid in the identification of the different prostate 
lobes in histological sections of the male mouse genitourinary 
tract stained with hematoxylin and eosin (Figure 5).
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