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« Just before puberty, the sex cords obtains a lumen
and becomes SemMinNiferous tubules
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v Two types of cells in Seminiferous epithelium
1. Spermatogenic cells: sperm forming cells (in various stages of maturation)
2. Sertoli cells :extend from base to lumen ,support, protect and nurish no.1

f Testosteron — secreted by Ledig cells located in spaces between adjacent tubules.
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Figure 19.17 Spermatids

Drawing of a section of the seminiferous
tubule, showing the relationship between
Sertoli cells and the developing sperm. As
cells mature, they progress toward the lumen
of the seminiferous tubule. (After Dym
1977.)
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Sertoli cells or sustentacular cells

» They are Embedded among the spermatogenic cells

In the seminiferous tubules

» They extend from the basement membrane to the

lumen of the tubule

» Sertoli cells support and protect developing spermatogenic
cells in several ways.

They nourish spermatocytes, spermatids, and sperm

phagocytize excess spermatid cytoplasm as development proceeds
control movements of spermatogenic cells and the release of sperm
into the lumen of the seminiferous tubule.

They also produce fluid for sperm transport

They secrete the hormone inhibin, and regulate the effects of
testosterone and FSH.

Spermatogonia and spermatids remain embedded in deep
recesses of
Sertoli cells throughout their maturation.
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Neighboring Sertoli cells are
connected to one another by spermatogonium  spermatogonium

Type B Type A,

Tight junctions Sertoli cell
These junctions form an

obstruction known as T LN o O
The blood-testis barrier o N (G /;_jx. Type A
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The blood-testis barrier

,IAL

The blood-testis barrier (BTB) is one of
the tightest blood-tissue barriers in the
mammalian body. It divides the
seminiferous epithelium into the basal
and the apical compartments.
Meiosis |, Il and spermiogenesis all

take place in a specialized Primary spermatocytes
microenvironment behind the BTB in
the apical compartment, but
spermatogonial (mitosis) renewal and
differentiation and cell cycle
progression up to the spermatocyte
stage take place outside of the BTB in
the basal compartment of the
epithelium.
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» By isolating the developing gametes from the blood, the
blood-testis barrier prevents
an Immune response against the
spermatogenic cell’s surface antigens,
which are recognized as foreign’ by the iImmune system
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SPERMATOGENESIS



Spermatogenesis

occurs in the seminiferous tubules

Cells start to mature on the outside and
move inward (towards the lumen) as the
become mature sperm

Spermatogonia are the most
primitive cells
They differentiate as primary
spermatocyte — secondary —
spermatid — sperm are released
into lumen
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Type B Type A;
spermatogonium  spermatogonium

In humans, spermatogenesis takes 65-75 days e

ot
-~

It begins with the SPErmMatogonlia, which are diploid (2n) cell. L < l”’fﬂ’:;() o
» Spermatogonia act as stem cells, How??? " e

when they undergo MItOSIS, SO/77€ spermatogonig

remain near the basement membrane

of the seminiferous tubule

in an undifferentiated state to serve as a reservoir of cells for
future cell division and subsequent sperm production.
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crossing-over OCcurs
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Each secondary
spermatocyte has 23
chromosomes,
the haploid number (n)

1n

1n

Double structured

Double structured

Each chromosome within a secondary
spermatocyte, however, is made up of two chromatids
(two copies of the DNA) still attached by a centromere.
No replication
of DNA occurs in the secondary spermatocytes.
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4 spermatias

single structured 1n
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Acrosomic granule

Acrosome

covered by
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(1)Formation of the acrosome

Centriole

Mitochondria

The golgi vesicles combine to form an acrosomal
vesicle that lies over the nucleus. which covers
half of the nuclear surface and contains enzymes
to assist in penetration of the egg and its
surrounding layers during fertilization.

Acrosomic granule

Acrosome

3/12/2020 Dr.Amjad Shatarat. MD, PhD The University of Jordan Y¢



Acrosomal Nucleus Acrosomal
vesicle vesicle

Mitochondria Nucleus

Centrosome sheath

Flagellum

(2) Condensation of the nucleus.

3-Centosomes start to organize
microtubules into long flagella

4- Mitochondria start to localize next to the flagella to provide ready energy

4-Formation of neck, middle piece, and tail Resicual

cytoplasm

(5) Shedding of most of the cytoplasm as residual bodies that are phagocytized by Sertoli cells.
/12/2020 r. Amjad Shatarat. MD, PhD The University of Jordan Yo




The major parts of a sperm are

the head and the talil Acrosome

The head of the sperm

3/12/2020
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Although spermatozoa leaving the epididymis are mature, but they remain
Immobile.
Spermatozoa will become functionally mature when:
1) mixed with secretions of the seminal vesicles,(become mobile
2) exposed to conditions in the female reproductive tract(become capable of
fertilization

Each day about 300 million sperm complete the process of spermatogenesis
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Hormones of male

At puberty
Hypothalamus produces
GnRH (Gonadotropin releasing hormone)
GnRH stimulates production of
f  FHSandLH
by
THE PITUITARY GLAND
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» LH binds to Leydiq cells

receptors.

» Levydig cells secrete testosterone
that binds to
Sertoli cells to promote
spermatogenesis

Pituitary gland secrets FSH which stimulates
Sertoli cells testicular fluid production
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@ Duﬁng fetal dgvelopment
Oogonium meiosis | begins.
— - After puberty, primary oocytes
S @ Mcloms | complete meiosis |, which
S produces a secondary oocyte
& Primary oocyte and a first polar body that
-S may or may not divide again.
First
Secondary polar body The secondary oocyte begins
oocyte / \ meiosis Il.
0l Ovulation @ @
A secondary oocyte (and first
\ n polar body) is ovulated.
Sperm + Secondary ST
cell oocyte Meiosis Il
Feml zatlon
: After fertilization, meiosis I
resumes. The oocyte splits
into an ovum and a second
/ polar body.
\/ Seoond
polar body
The nuclei of the sperm cell
and the ovum unite, forming
a diploid (2n) zygote.
Zygote
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