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Testicles

 


Definition

 


What is the testicle?

It is the male generative gland in
animals.

 


Etymology

 


What is the etymology of the word
‘testicle’?

It is derived from the Latin testiculus,
diminutive of testis, meaning "witness" [of virility], plural
testes.

 


On what is the etymology of the word
based?

Roman law

 


How so?

The Latin word "testis", witness, was used in
the firmly established legal principle "Testis unus, testis nullus"
(one witness [equals] no witness), meaning that testimony by any
one person in court was to be disregarded unless corroborated by
the testimony of at least another. This led to the common practice
of producing two witnesses, bribed to testify the same way in cases
of lawsuits with ulterior motives. Since such "witnesses" always
came in pairs, the meaning was accordingly extended, often in the
diminutive (testiculus, testiculi)

 


Is there an alternative theory regarding the
etymology of the word ‘testicle’?

Another theory says that testis is influenced
by a loan translation, from Greek parastates "defender (in law),
supporter" that is "two glands side by side"

 


Testicle Anatomy and Physiology

 


External Testicular Morphology

 


Do all healthy male vertebrates have two
testes?

Almost all; the primitive jawless fish have
only a single testis, located in the midline of the body, although
even this forms from the fusion of paired structures in the
embryo.

 


To which female organs are testicles
homologous?

The ovaries

 


Testicle Position

 


Is one testicle lower than the other?

In mammals with external testes it is indeed
most common for one testicle to hang lower than the other.

 


Which testicle is usually higher?

21.9% of men have their higher testicle being
their left.

 


What percentage of men has reported to have
equally positioned testicles?

27.3%

 


What causes the difference in positioning of
the two testicles?

Differences in the vascular and other
anatomical structures on the right and left sides

 


Testicle Size

 


Are the two testes typically of similar
size?

Yes

 


Is there an exception to the above in the
animal kingdom?

Yes; in sharks, that on the right side is
usually larger, and in many bird and mammal species, the left may
be the larger.

 


Is testicular size as a proportion of body
weight constant?

No, it varies widely.

 


With what sexual characteristic does
testicular size tend to correspond in the mammalian kingdom?

With multiple mates (e.g., harems,
polygamy)

 


Which other testicular characteristic is also
enhanced in polygamous animals?

Production of testicular output, i.e. sperm
and spermatic fluid

 


How can this be explained?

Possibly as a spermatogenic competition for
survival

 


What is spermatogenic (or sperm)
competition?

Sperm competition is an evolutionary pressure
on males, which leads to the development of adaptations to increase
males' chance of reproductive success.

 


Which animal likely has the largest
testes?

The right whale

 


How much does each of its testicles
weigh?

Around 500 kg (1,100 lb)

 


Are there animals in which testis weight
varies?

Yes, seasonal breeders.

 


What are such seasonal breeders?

Deer and horses

 


What is this variation caused by?

Changes in testosterone production

 


What is the normal human male testicle volume
range?

Normal size ranges from 12 cm³ to 30 cm³

 


What is the average testicular volume in
healthy European adult human males?

18 cm³ per testis

 


What is the average testicle size after
puberty?

The average testicle after puberty measures
up to around 2 inches long, 0.8 inches in breadth, and 1.2 inches
in height (5 x 2 x 3 cm)

 


Measuring the Testicles

 


How many ways are there for measuring
testicle size in the living adult?

Measurement in the living adult is done in
two basic ways.

 


What is the first way?

Comparing the testicle with ellipsoids of
known sizes

 


What is the instrument used for this method
called?

Orchidometer

 


What is the second way?

Measuring the length, depth and width of the
testicles with a ruler, a pair of calipers or ultrasound imaging
and subsequently using the formula for the volume of an
ellipsoid

 


What is this formula?

4/3 π × (length/2) × (width/2) ×
(depth/2)

 


Effects of Exogenous Hormones on Testicle
Size

 


Is it possible for human testicular size to
change?

To some extent, yes

 


What physical stimuli may affect testicle
size?

Direct injury or adverse conditions such as
higher temperature than they are normally accustomed to

 


Can testicles be shrunk by competing against
their intrinsic hormonal function?

Yes

 


How?

Through the use of externally administered
steroidal hormones

 


Which drugs, taken for muscle enhancement,
often have the undesired side effect of testicular shrinkage?

Steroids (especially anabolic steroids)

 


What other hormones may conversely stimulate
testicular enlargement?

Gonadotropic-like hormones

 


During what medical treatments may testes
shrink or atrophy?

Hormone replacement therapy or chemical
castration

 


In all the above cases, does loss in
testicular volume correspond with a loss of spermatogenesis (sperm
production)?

Yes

 


Testicular Function

 


Are the testes components of the reproductive
system or the endocrine system?

Both; being gonads, they are components of
the reproductive system and being endocrine glands, also of the
endocrine system.

 


What are the functions of the testes?

The production of sperm (spermatozoa) and
male sex hormones

 


What is the volume of sperm produced by the
testes?

It is small (0.1-0.2 ml).

 


Which commonly used device can affect sperm
production?

Studies have indicated that use of a laptop
computer positioned on the lap can affect sperm production
negatively.

 


What is the best-known male sex hormone
produced by the testes?

Testosterone

 


What is the higher control center of
testicular function in the male body?

Both functions of the testicle, sperm-forming
and endocrine, are under control of gonadotropic hormones produced
by the anterior pituitary.

 


What are these gonadotropic hormones?

Luteinizing hormone (LH) and
Follicle-stimulating hormone (FSH)

 


What general class of disorders can most
commonly affect the size and function of the testis?

Endocrine disorders

 


Internal Testicular Structure

 


Testicular Duct System

 


Seminiferous Tubules

 


What are the seminiferous tubules?

Very fine coiled tubes in the testis of
amniotes (including humans) and some teleost fish

 


Where are the seminiferous tubules
located?

Under a tough membranous shell

 


What is this membranous shell called?

Tunica albuginea

 


What are the tubules lined with?

Germ cells

 


What are germ cells?

A layer of cells that from puberty into old
age develop into sperm cells (also known as spermatozoa or male
gametes).

 


What happens within the seminiferous
tubules?

Germ cells develop into spermatogonia,
spermatocytes, spermatids and spermatozoa

 


What is this process called?

Spermatogenesis

 


Are there species which do not have
seminiferous tubules?

Yes; amphibians and most fish do not possess
seminiferous tubules.

 


Where is sperm produced instead in these
species?

In spherical structures called sperm
ampullae.

 


What are sperm ampullae?

They are seasonal structures which release
their contents during the breeding season, and are then reabsorbed
by the body. Before the next breeding season, new sperm ampullae
begin to form and ripen. The ampullae are otherwise essentially
identical to the seminiferous tubules in higher vertebrates,
including the same range of cell types.

 


Where do the developing sperm go after they
are formed?

They travel through the seminiferous tubules
to the rete testis

 


What is the rete testis?

Rete testis is a network of small tubules
found in the part of the testicle that carries sperm.

 


What is this part of the testicle called?

Mediastinum testis

 


Where is sperm guided next?

The efferent ducts

 


What are the efferent ducts?

The efferent ducts (or efferent ductules or
ductuli efferentes) connect the rete testis with the initial
section of the epididymis.

 


When does sperm travel subsequently?

The epididymis

 


What is the epididymis?

It is a narrow, tightly-coiled tube
connecting the efferent ducts from the rear of each testicle to its
vas deferens.

 


What occurs in the epididymis?

Newly-created sperm cells mature

 


What happens to sperm next?

The sperm move into the vas deferens.

 


What is the vas deferens (plural: vasa
deferentia)?

These are two ducts which connect the left
and right epididymis to the ejaculatory ducts in order to move
sperm.

 


What happens to sperm eventually?

They are expelled through the urethra and out
of the urethral orifice by muscular contractions during
ejaculation.

 


Testicular Histology

 


Primary Testicular Cell Types

 


Sertoli Cells

 


What are Sertoli cells?

The true epithelium of the seminiferous
tubules

 


What is the function of Sertoli cells?

They are critical for the support of germ
cell development into spermatozoa

 


What do Sertoli cells secrete?

Inhibin

 


Interstitial Cells

 


What is meant by interstitial cells?

Cells localized between the tubules

 


Leydig Cells

 


Where are Leydig cells localized?

Between the seminiferous tubules, as per
above

 


What hormones do Leydig cells produce?

They produce and secrete testosterone and
other androgens.

 


What is the function of these hormones?

They are important for sexual development and
puberty, secondary sexual characteristics like facial hair, sexual
behavior and libido, supporting spermatogenesis and erectile
function.

 


Which hormone controls testicular volume?

Also testosterone

 


What are some other interstitial cells
types?

Immature Leydig cells as well as interstitial
macrophages and epithelial cells.

 


Blood-Testis Barrier

 


What is the blood-testis barrier?

It is the phenomenon whereby large molecules
cannot pass from the blood into the lumen of a seminiferous
tubule.

 


What creates the blood-testis barrier?

The presence of tight junctions between
adjacent Sertoli cells

 


Where are the various sperm forms located in
the tubules?

The spermatogonia are in the basal
compartment (deep to the level of the tight junctions) and the more
mature forms such as primary and secondary spermatocytes and
spermatids are in the adluminal compartment.

 


What might the function of the blood-testis
barrier be?

To prevent an auto-immune reaction to sperm;
i.e., the blood-testis barrier may reduce the likelihood that sperm
proteins will induce an immune response, reducing fertility and
therefore progeny.

 


How is an auto-immune reaction to sperm
possible?

Mature sperm (and their antigens) arise long
after immune tolerance is established in infancy. Therefore, since
sperm are antigenically different from self tissue, a male animal
can react immunologically to his own sperm. In fact, he is capable
of making antibodies against them.

 


Has this theory been verified
experimentally?

Yes; injection of sperm antigens has been
shown to cause inflammation of the testis (autoimmune orchitis) and
reduced fertility.

 


Testicular Layers

 


From where are the layers of tissue enclosing
each testicle, derived?

The layers of the anterior abdominal wall

 


What is a main muscular cover of the
testicles?

The cremasteric muscle

 


Cremasteric Muscle

 


Where does the cremasteric (or cremaster)
muscle arise from?

The internal oblique muscle

 


How many cremaster muscles do men have?

The cremaster muscle is a paired structure,
there being one on each side of the body.

 


Cremaster Muscle Etymology

 


What is its etymology?

The word is derived from the Greek verb which
means "I hang (transitive)" (not from the Latin cremare).

 


Cremaster Muscle Anatomy

 


What is the basic anatomy of the cremaster
muscle?

In human males, the cremaster muscle is a
thin layer of skeletal muscle found in the inguinal canal and
scrotum between the external and internal layers of spermatic
fascia, surrounding the testis and spermatic cord.

 


What is the spermatic cord?

The spermatic cord is the name given to the
cord-like structure in males formed by the ductus deferens and
surrounding tissue that run from the abdomen down to each
testicle.

 


Cremaster Muscle Development and Sex
Differences

 


Do women have a cremaster muscle?

Yes

 


What is the difference in the cremaster
muscle between men and women?

In human females, the cremaster muscle is
smaller and is found on the round ligament.

 


How come the cremaster muscle is smaller in
women?

Because it develops to its full extent only
in males; in females it is represented by only a few muscle
loops.

 


Cremaster Muscle Function

 


What is the function of the cremaster
muscle?

Its function is to raise and lower the
testes.

 


Why does it do that?

In order to regulate the temperature of the
testes and promote spermatogenesis

 


How does it do that?

In a cool environment the cremaster contracts
and draws the testis closer to the body and reduces surface area
thereby reducing heat loss, while when it is warmer the cremaster
relaxes allowing the testis to cool by increasing exposed surface
area.

 


Other than temperature, what stimulus may
cause contraction of the cremaster muscle?

Sexual arousal

 


What is the benefit of contraction in this
context?

Prevention of injury to the testicles during
sex

 


Is there yet another stimulus that can cause
contraction?

Yes, extreme fear

 


What purpose does this serve?

Possibly to help avoid injuring the testes
while dealing with a fight or flight situation.

 


What is the cremasteric reflex?

It is a reflex arc which can be clinically
demonstrated by lightly stroking the skin of the inner thigh
downwards from the hip towards the knee.

 


What does this clinical maneuver cause?

This causes the cremaster muscle on the same
side to rapidly contract, raising that testicle.

 


Can the cremaster also be contracted
voluntarily?

Yes, by contracting the pubococcygeus muscle
or by sucking in the abdomen.

 


What is the pubococcygeus muscle?

The pubococcygeus or PC muscle is a
hammock-like muscle, found in both sexes, that stretches from the
pubic bone to the coccyx (tail bone) forming the floor of the
pelvic cavity and supporting the pelvic organs.

 


How can the pubococcygeus muscle be
contracted?

Using Kegels

 


What are Kegel exercises (or Kegels)?

A Kegel exercise (or pelvic floor exercise)
consists of repeatedly contracting and relaxing the muscles that
form part of the pelvic floor, now sometimes colloquially referred
to as the "Kegel muscles"

 


Other than an increase in temperature, with
what other event is relaxation of the cremasteric reflex
associated?

The approach of orgasm

 


How do testicles react during orgasm
itself?

There is a noticeable tendency for them to
retract.

 


Scrotum

 


What external structure contains the
testes?

In mammals, the testes are often contained
within the scrotum.

 


What is the scrotum?

It is an extension of the abdomen.

 


Are the testicles directly attached to the
scrotum?

No

 


What does the scrotum consist of?

Skin and muscle

 


What is the homologous structure of the
scrotum in women?

The scrotum is homologous to the labia minora
and labia majora in women.

 


What is the scrotum informally or
colloquially called?

Ballsack or ballbag

 


Scrotum Function

 


What is the function of the scrotum?

It appears to be to keep the temperature of
the testes slightly lower than that of the rest of the body.

 


How much lower?

For humans, the temperature should be one or
two degrees Celsius below body temperature (around 37 degrees
Celsius or 99 degrees Fahrenheit)

 


Why is this function important?

Because higher temperatures may be damaging
to sperm
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