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The primary function of the male reproductive system is reproduction, which
includes the production of spermatozoa, the transportation of spermatozoa from the
testes out of the male body, the secretion by glands, and the placement of
spermatozoa in the female reproductive tract. Spermatozoa are produced in the
testes then transported from the testes by a series of ducts which become gradually
larger and connect with the urethra of the penis. Various accessory glands in the
male system secrete materials which together with the spermatozoa constitutes the
semen. A secondary function of the male reproductive system is the production of
the male hormones which are responsible for the secondary sex characteristics of
the male animal.

The male reproductive system is composed of several distinct organs. These
include the testes, epididymis, deferent ducts, accessory glands, and the penis. The
testis (plural, testes) is both an exocrine organ (compound, coiled, tubular gland)
producing cells, i.e., spermatozoa, and an endocrine organ, secreting hormones,
I.e., testosterone. Accessory glands (not all are present in all species) include the
ampullary glands, vesicular glands, prostate gland, bulbourethral gland and
urethral glands.

Paired ovals, the testes are each approximately 4 to 5 cm in length and are housed
within the scrotum . They are surrounded by two distinct layers of protective
connective tissue (Figure 1). The outer tunica vaginalis is a serous membrane that
has both a parietal and a thin visceral layer. Beneath the tunica vaginalis is the
tunica albuginea, a tough, white, dense connective tissue layer covering the testis
itself. Not only does the tunica albuginea cover the outside of the testis, it also
invaginates to form septa that divide the testis into 300 to 400 structures called
lobules. Within the lobules, sperm develop in structures called seminiferous
tubules. During the seventh month of the developmental period of a male fetus,
each testis moves through the abdominal musculature to descend into the scrotal



cavity. This is called the “descent of the testis.” Cryptorchidism is the clinical term
used when one or both of the testes fail to descend into the scrotum prior to birth.
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Figure 1. Anatomy of the Testis. This sagittal view shows the seminiferous tubules,
the site of sperm production. Formed sperm are transferred to the epididymis,
where they mature. They leave the epididymis during an ejaculation via the ductus
deferens.

The tightly coiled seminiferous tubules form the bulk of each testis. They are
composed of developing sperm cells surrounding a lumen, the hollow center of the
tubule, where formed sperm are released into the duct system of the testis.
Specifically, from the lumens of the seminiferous tubules, sperm move into the
straight tubules (or tubuli recti), and from there into a fine meshwork of tubules
called the rete testes. Sperm leave the rete testes, and the testis itself, through the
15 to 20 efferent ductules that cross the tunica albuginea.

Inside the seminiferous tubules are six different cell types. These include
supporting cells called sustentacular cells, as well as five types of developing
sperm cells called germ cells. Germ cell development progresses from the
basement membrane—at the perimeter of the tubule—toward the lumen. Let’s look
more closely at these cell types.

Sertoli Cells



Surrounding all stages of the developing sperm cells are elongate, branching
Sertoli cells. Sertoli cells are a type of supporting cell called a sustentacular cell, or
sustenocyte, that are typically found in epithelial tissue. Sertoli cells secrete
signaling molecules that promote sperm production and can control whether germ
cells live or die. They extend physically around the germ cells from the peripheral
basement membrane of the seminiferous tubules to the lumen. Tight junctions
between these sustentacular cells create the blood—testis barrier, which keeps
bloodborne substances from reaching the germ cells and, at the same time, keeps
surface antigens on developing germ cells from escaping into the bloodstream and
prompting an autoimmune response.

Germ Cells

The least mature cells, the spermatogonia (singular = spermatogonium), line the
basement membrane inside the tubule. Spermatogonia are the stem cells of the
testis, which means that they are still able to differentiate into a variety of different
cell types throughout adulthood. Spermatogonia divide to produce primary and
secondary spermatocytes, then spermatids, which finally produce formed sperm.
The process that begins with spermatogonia and concludes with the production of
sperm is called spermatogenesis.

Spermatogenesis

As just noted, spermatogenesis occurs in the seminiferous tubules that form the
bulk of each testis (Figure 1). The process begins at puberty, after which time
sperm are produced constantly throughout a man’s life. One production cycle, from
spermatogonia through formed sperm, takes approximately 64 days. A new cycle
starts approximately every 16 days, although this timing is not synchronous across
the seminiferous tubules. Sperm counts—the total number of sperm a man
produces—slowly decline after age 35, and some studies suggest that smoking can
lower sperm counts irrespective of age.
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Figure 2. Spermatogenesis. (a) Mitosis of a spermatogonial stem cell involves a
single cell division that results in two identical, diploid daughter cells
(spermatogonia to primary spermatocyte). Meiosis has two rounds of cell division:
primary spermatocyte to secondary spermatocyte, and then secondary
spermatocyte to spermatid. This produces four haploid daughter cells (spermatids).

(b) Cross-section of a seminiferous tubule from a rat, the lumen is the light-shaded
area in the center of the image. The location of the primary spermatocytes is near
the basement membrane, and the early spermatids are approaching the lumen



The process of spermatogenesis begins with mitosis of the diploid spermatogonia
(Figure 2). Because these cells are diploid (2n), they each have a complete copy of
the father’s genetic material, or 46 chromosomes. However, mature gametes are
haploid (1n), containing 23 chromosomes—meaning that daughter cells of
spermatogonia must undergo a second cellular division through the process of
meiosis. cells result from spermatogonia mitosis. One of these cells remains a
spermatogonium, and the other becomes a primary spermatocyte, the next stage in
the process of spermatogenesis. As in mitosis, DNA is replicated in a primary
spermatocyte, and the cell undergoes cell division to produce two cells with
identical chromosomes. Each of these is a secondary spermatocyte. Now a second
round of cell division occurs in both of the secondary spermatocytes, separating the
chromosome pairs. This second meiotic division results in a total of four cells with
only half of the number of chromosomes. Each of these new cells is a spermatid.
Although haploid, early spermatids look very similar to cells in the earlier stages of
spermatogenesis, with a round shape, central nucleus, and large amount of
cytoplasm. A process called spermiogenesis transforms these early spermatids,
reducing the cytoplasm, and beginning the formation of the parts of a true sperm.
The fifth stage of germ cell formation—spermatozoa, or formed sperm—is the end
result of this process, which occurs in the portion of the tubule nearest the lumen.
Eventually, the sperm are released into the lumen and are moved along a series of
ducts in the testis toward a structure called the epididymis for the next step of
sperm maturation.



