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Human Reproduction
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Figure 3.1(b) Diagrammatic view of male reproductive system
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l"“f"l(“l]“d epididymes and vasa de erentia, ( vas deferens}aonalefl the male accessory ducts.
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Penis
'he penis is @ male copulatory organ used during mating.

'he penis contains three cylindrical masses of erectile tissue — two
dorsal corpora cavernosa and one ventral corpus spongiosum.

'hese bodies are surrounded by fibrous tissue.
'he corpus spongiosum, through which the urethra extends, enlarges at
its distal end to form a sensitive cone-shaped glans penis.

During sexual arousal, the three bundles of tissue in the penis become
engorged with blood.




Male Accessory Glands .
f the bladder, secreting 1l Wich Consthi

Seminal vesicle : lll e aie Dallf :' "" naukar ¢ aC-11ke structures near the bas
sosinatel 60% of e volume ofsemen. ko ot fructose and prostaglandlns

Fructose, which is present in seminal fluid and is not produced anywhere

else in the body is used for confirmation of sexual mtercourse/rape durmg

forensic test. ~ . o ,
Prostate gland : It is a single Iarge gland surrounding urethra. It
produce a milky secretion which forms 25% of the volume of semen.

The secretions of prostate gland also contain glycoprotein prostate
specific antigen (PSA) which liquefies the clotted semen.

Bulbourethral (Cowper’s) gland : These are a pair of glands present
on either side of membranous urethra. They secrete an alkaline fluid that
neutralises acids from urine in the urethra,

Semen is a collection of secrettons from the semmal vesicles; prostate
gland; Cowper’s glands; sperms from testes lt IS ejected from the penis
during ejaculation. i .




Questions

1. What is the function of Leydig’s cells and Sertoli
cells in male reproductive system?

2. Write two major functions of testis.

3. What are the major functions of male accessory

glands?



GAMETOGENESIS
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Meiosis forms the mo “ant part of gametogenesis.
Gametogenesis for the ormation of sperms is termed
spermatogenes while that of ova is called cogenesis.
Both spermatogenesis and ocoogeneis are accomplished in

three phases:

Multiplication phase : Here multiplication of the

germ cells occurs through mitosis so as to increase

their numbeur.

Growth phase : The germ cells increase in size.

Maturation phase : Germ cells undergo meiosis to
produce haploid gametes.

Spermatogenesis

o

Spermatogenesis (spermioteleosis) is the process of
formation of haploid spermatozoa (sperms) from diploid
spermatogonia inside the testes of the male.

It occurs in the seminiferous tubules of the testes.



The seminiferous tubules are lined by germinal
epithelium.

The germinal epithelium consists largely of “cuboidal
primary or primordial germ cells (PGCs) ang
elongated pyramidal or columnar polygonal cells called

Sertoli cells.

Formation of spermatids

It consists of three phases :
maturation phase.

multiplication, growth and

Multiplication phase

At sexual maturity, the undifferentiated primordial
germ cells divide several times by mitosis to produce a
large number of spermatogonia (diploid, containing 46

somes) or sperm mother cells.

Growth phase

Each spermatogonium actively grows to a larger primary
spermatocyte by obtaining nourishment from the
nursing cells.
The phenomenon of formation of primary spermatocytes
from spermatogonia, is calledspermatocytogenesis.

Maturation phase

e Each primary spermatocyte undergoes two successive
divisions, called maturation divisions.

e The first maturation division is reductional or meiotic.
Hence, the primary spermatocyte divides into two haploid
daughter cells called secondary spermatocytes
(23 chromosomes).

o Both secondary spematocytes now undes g0 second
maturation division which is an ordinary mitafic i
form four haploid spermatids by OrhprrarJJr
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Figure 3.5 Diagrammatic sectional view of a
seminiferous tubule (enlarged)




Formation of spermatozoa from
(Spermiogenesis)

@

spermatids

The transformation of spermatids into spermatozoa i
called spermiogenesis or spermateleosis or differer
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The different changes which occur during spermiogenesis
are :

Formation of acrosome by Golgi apparatus. The latter
then degenerates.

Elongation and condensation of nucleus.

Separation of centrioles.

Formation of axial filament from distal centriole.
Development of mitochondrial spiral around upper
parts of axial filament.

Differentiation of a limiting membrane and formation
of flagellum. This produces a spermatozoon.

Sertoli cells act as phagocytes too. They consume the
residual cytoplasm discarded during spermiogenesis.

After their maturation, spermatozoa detach from Sertoli
cells. The process is called spermiation.

The released sperms are stored in epididymis and first
portion of vasa deferentia for upto one month.

Here they gain motility. Nutrition is provided by epithelium
of epididymis. =




Spermatogenesis starts at the
age of puberty due to
significant increase in the
secretion of Gonadotropin
releasing hormone (GnRH).
The increased levels of GhnRH
then acts at the anterior
pituitary gland and stimulates
secretion of two
gonadotropins-  Luteinising
hormone (LH) and follicle
stimulating hormone (FSH).
LH acts on Leydig cells and
stimulates  synthesis  and
secretion of testosterone
hormone.

FSH acts on Sertoli cells and
stimulates secretion of some
factors which  help In
spermiogenesis.




Sperm or Spermatozoon

A spermatozoon CONSISES f fol [ Pal [iSis: head neCk

middle piece and tail.
A plasma membrane envelops the whole body of a sperm

The sperm head contains an elongated haployd nucleus, =
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Middle piece is a long cylindrical part of sperm which
lies between the neck and tail.

Axoneme or axial filament of microtubules runs
through it. The same is covered by a mitochondrial
spiral (nebenkern) of 10-14 turns.

A sheath of cytoplasm and plasmalemma lie on the
outside. Reserve food is limited. Mitochondrial activity
helps in providing energy for the movement of tail that

facilitate sperm motility essential for fertilization.

The middle piece possesses numerous mitochondria,
which produce energy for the movement of tail that
facilitate sperm motility essential for fertilization:

Tail is very long, slender and tapering, and is formed
of cytoplasm. Axoneme Of axial filament occurs
throughout. Tail is vibratile part of sperm.




Significance of spermatogenesis
» The significances of spermatogenesis are given below:
— During spermatogenesis, one spermatogoniurr
produces four sperms.

Sperms have half the number of chromosomes. Aiter
fertilization, the diploid chromosome number |

restored in the zygote. It maintains the chromosome
number of the species.

During meiosis | crossing over takes place which
brings about variation.

Spermatogenesis occurs in various organisms. Thus it
supports the evidence of the basic relationship of the
organisms.
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Questions

List the names of the hormones, endocrine glands along

with functions of the hormones that are crucial in causing
spermatogenesis.

During which stage of cell division are spermatids formed
from the secondary spermatocytes?

Mention the differences between spermiogenesis and
spermiation.

. Where Is acrosome present in humans? Write its function.
Draw and label the parts of a human sperm.

. Schematically represent and explain the events of

spermatogenesis in humans.



