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Introduction is the main part 

Reproductive organs: In young rats (130-150 g), the weight of both testicles is 0.7 g, in 

adults (200-250 g) 2.5 g. There are few interstitial cells in the testicles. The testicles are elliptical 

in shape, often located in the scrotum and can be pulled into the inguinal tract. 

There is a bone in the body of the penis. Like rabbits, rats have a well-defined male uterus 

that opens into the urogenital tract. The prostate gland is well developed 

           Macroscopic anatomy 

The anatomy of the prostate varies greatly between species, but it is usually located below 

the bladder and in front of the rectum. The prostate is a compact structure in men and dogs, but 

consists of several lobes in rats and mice. The mouse prostate consists of four lobes with different 

morphological characteristics, commonly referred to as the ventral, lateral, dorsal, and anterior 

lobes, and classified according to their location relative to the urinary bladder (Figure 1). 

           Microscopic anatomy 

The rat prostate gland is a highly specialized tubulo-alveolar exocrine gland. It consists of 

four distinct paired (right and left) lobes, posterior prostate gland, lateral prostate gland, ventral 

prostate gland, and anterior prostate gland or prostate gland. urethra, into which the ducts of the 

glands flow. Each part of the prostate has its own histology. It is important that each gland is fully 

represented and correctly defined for the assessment of histopathological criteria. Reliable 

identification of segments depends on obtaining a cut section that preserves each segment's 

anatomical relationship to the others and to the urinary tract.[3] 

          The ampullary gland in rats is structurally the smallest of the accessory gonads of 

male rodents, and differs from other glands in that it opens directly into the ampullary part of the 

deferent duct rather than into other glands. [10] In rats, spermatozoa are ampullary. because of 

secretions from the vas deferens in addition to secretions from the gland, the ampullary gland has 

been thought to influence sperm maturation and be important in assessing male reproductive 

toxicity.[13] 
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Normal ampullary glands in the rat surround the vas deferens. The alveoli are large, 

uniform in size, and surrounded by a few smooth muscle cells and connective tissue stroma. Strong 

eosinophilic secretions are often observed in the alveoli. The epithelium is flattened into cuboidal 

secretory cells with centrally located nuclei and some basal cells (Cleary, Choi, and Ayala 1983; 

Brawick and Mardi 1983; Hayward et al. 1996). 

 

            
Figure 1 Gross view of rat male urogenital organs. Anterior and posterior views of the prostate 

gland of a 6-month-old white outbred male rat. 

Histologically, prostate pieces are surrounded by a thin mesothelial connective capsule. 

Each lobe consists of individual glands (alveoli or acinus) and a series of branching ducts that flow 

independently into the urethra. Acinus are distinguished by a thin loose connective tissue 

containing stromal cells, cross-sectional smooth muscle cells, vessels, nerves, ganglia, 

macrophages, and mast cells. The cells lining the acini and ducts include luminal secretory cells, 

non-secretory basal cells (less common, accounting for 2% of acinar cells) and a small number of 

neuroendocrine cells. The luminal cells vary from cuboidal to tall columnar, and the height of the 

cells depends on the degree of secretory activity and enlargement of the gland. Acinus are 

surrounded by smooth muscle, which contract and secrete prostatic secretions; depending on the 

secretory activity, the fragments are filled with a proteinaceous secretion that is slightly 

eosinophilic. 

The dorsal prostate lies below and behind the junction of the seminal vesicle and prostate gland 

and surrounds the urethra posteriorly. Microscopically, it resembles the prostate gland. The acinus 

is small with reduced epithelial shrinkage and is loosely distributed within the stroma. 
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Figure 2. 

Microscopic 

view of the 

prostate 

gland of a 

white outbred rat. Hemocillin is stained with eosin dye. Magnified 200 times. The ventral 

prostate is lined by columnar cells with basal nuclei and supranuclear cytoplasmic clear areas. 

Prostate gland is densely packed, alveolar-tubular gland. Surrounded by a prominent 

fibromuscular capsule. 

Acinar cells are usually cuboidal, but can vary from cuboidal to columnar with cytoplasmic 

vesicles and centrally located nuclei. The acini are surrounded by a thin fibrous muscle layer and 

contain some eosinophilic secretion that stains an intermediate color between the secretions of the 

lateral and ventral lobes.[1] 

The lateral prostate is located beneath the seminal vesicle and prostate gland and is lined with 

simple cuboidal to tall columnar epithelium, with basal nuclei and several intermediate layers of 

epithelium. These cells contain eosinophilic cytoplasm, which is less granular than that of the 

dorsal prostate, and conspicuous pale supranuclear areas with a characteristic brush border. Due 

to the relative difficulty of anatomical individualization of the dorsal and lateral lobes and similar 

histological features, these lobes are usually classified as a single element called the dorsolateral 

prostate. 

The ventral prostate occurs on the ventral side of the bladder, immediately below the bladder. It is 

the largest piece, making up about half of all prostate tissue, and is the easiest to separate from the 

rest of the prostate gland. It consists of acinus of various sizes located close to each other, covered 

by a low to high columnar epithelium, basophilic cytoplasm basally located nucleus and 

supranuclear clear area. The glands are poorly infiltrated, surrounded by very little smooth muscle, 

and have pale eosinophilic serous or flocculent secretions. 
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 Figure 

3. Microscopic 

view of the prostate gland 

of a white outbred rat. 

Hemocillin is stained with 

eosin dye. Magnified 200 times Dorsal prostate: composed of cuboidal, columnar cells with 

cytoplasmic vesicles. 

The prostate gland is sometimes called the dorsocranial, cranial, or anterior prostate and 

lies adjacent and parallel to the anterior surface of the seminal vesicle. Acinus are tightly coiled 

and surrounded by a prominent layer of fibrous muscle. The glands are lined by simple cuboidal 

to columnar epithelium, with eosinophilic granular cytoplasm, a centrally located nucleus, and 

inconspicuous nucleoli. 

    The prostate gland of both species embryologically originates from the urogenital sinus (UGS), 

an endoderm structure present in embryos at the ambisexual stage. Epithelial cells of the UGS 

form solid buds that invade the surrounding UGS mesenchyme in different directions at 10 weeks 

of gestation in humans and 17 days of gestation in rats. These precise locations define the bases of 

the different sections of the mouse prostate gland and the different zones of the human prostate 

described above. In humans, the prostatic bud elongates, undergoes branched morphogenesis, and 

shows signs of secretory differentiation by 14 weeks of gestation, with the prostate nearly fully 

developed at birth. In contrast, branching morphogenesis occurs postnatally in rats, and lobe-

specific branching patterns are completed by 15 to 20 days. In both species, the prostate grows and 

matures rapidly, with blood androgen levels peaking at puberty (25–40 days of age in white 

outbred rats). 

All parts of the rat prostate are surrounded by a thin capsule covered with mesothelium and 

separated from each other by fibrous connective tissue. Acinus forming parts of the prostate are 

surrounded by a fibromuscular capsule and placed in a sparse connective tissue with several 

stromal cells and collagen fibers. Nerve bundles and associated ganglia are often located in the 

connective tissue of the DLP. each of the white sterile rat prostate sections has a unique histology 

and can be seen under the microscope based on their location in relation to the ureters and seminal 

vesicles. VP has medium to large acinus, which are mainly composed of cuboidal or simple 

columnar epithelial cells with nuclei containing small nuclei. The luminal spaces of the VP glands 

are lined by a smooth mucosa, which shows minimal infolding or some focal epithelial tufting 

compared to other lobes. Each gland of the VP is surrounded by a thin fibromuscular layer. There 

are homogeneous pale serous secretions in the cavity of the glands. 
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Conclusions. The rat prostate has a distinct anatomy and histology, despite its embryological 

development, cellular composition, and molecular characteristics similar to the human prostate. A 

comprehensive understanding of the normal anatomy and histology of the white outbred rat 

prostate gland is therefore essential to draw definitive conclusions from studies conducted with 

this species. Each part of the prostate has its own histology. It is important that each gland is fully 

represented and correctly defined for the assessment of histopathological criteria. Reliable 

identification of segments depends on obtaining a section that preserves the anatomical 

connections of each segment with the others and with the urinary tract. At birth, the prostate is 

almost fully developed. In contrast, branching morphogenesis occurs postnatally in rats, and lobe-

specific branching patterns are completed by 15 to 20 days. In both species, the prostate grows and 

matures rapidly. 
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