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Granulosa cells &

Cumulus oophorus i

Consists of:
1-Granulosa cells
2-Zona pellucida
3-Secondary oocyte
arrested in metaphase
stage of meiosis I1
4-First polar body!
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PREOVULATORY OYULATION

FOLLICLE To
n Dﬁty Y A wn—HA\T CyyCle
(LH) increases
The surface of Digestion of collagen Local muscular
ovary bulges around the follicle contraction
In ovarian wall
locally
All this will help in extruding Cumulus 00phorus
The cumulus Oophours Consists of
1-Granulosa cells
ON K‘{ BREAK FREE (ovulation) and float out of the ovary 2-Zona pellucida
- 3-Secondary oocyte
_/_J arrested in metaphase
, _ | stage of meiosis 11
So %&C’q externa anel inters will stay jaQuary 4-First polar body!

Notice that only the CUIMU lus oophorus is ovulated from the Preovulatory
Follicle (Graafian Follicle)




Cen g\,{)n’/ml /ew J1 + 34  Growing follicles
Day 14 of a 28 ?\
ays menstrual -
cycle
= i oyde

Or mid-cycle in other
normal
Cycles (not 28 days)

Ampulla

/Cumulus

in 2nd meiotic division

Fimbriae

Note;

From the region of CUMUIUS 00DAOIUS the oocyte with its

surrounding granulosa cells breaks free (Ovulation), leaving
behind them the theca interna , externa and granulosa cells

Cumulus oophorus

Consists of:
1-Granulosa cells
2-Zona pellucida
3-Secondary oocyte
arrested in metaphase
stage of meiosis 11
4-First polar body!
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Tz\fter ovulation, granulosa cells remaining in the wall of the ruptured follicle, together with cells from the

theca interna, are vascularized by surrounding vessels. Under the influence of LH, these cells develop a
vellowish pigment and change into lutein cells, Which form the corpus luteum and secrete

‘ 7 L;JM@”S Bneﬁ
anly —€Strogens and progesterone 1

Progesterone, together with some / ﬂ

estrogen, causes the uterine mucosa to
enter the progestational or secretory stage
In preparation for implantation of the
embryo.

¢
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Corpus luteum
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What Is the destiny of

The ovulated Secondary oocyte (arrested In
metaphase stage of meiosis II) with its First polar
body which are covered by zona pellucida and
corona radiata???
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2nd matu ration'division that carries 23 chromosomes
‘ An ovulated egg Made of: and an

. Is it arrested at any stage???!! no
1-Secondary oocyte arrested in metaphase y stag

stage of meiosis 11

2- First polar body arrested in metaphase ) . ]
stage of meiosis I1 glycoprotein coat and seminal plasma proteins
3-Zona pellucida
4- Corona radiata

They will prevent penetration through\ corona radita, what to do?




»Before ovulation, fimbriae of the uterine tube sweep over the surface of the
ovary, and the tube itself begins to contract rhythmically

Growing follicles

Oocyte Transport

» These sweeping movements of the fimbriae and motion of
cilia on the epithelial lining carry the oocyte to the

uterine tube

Once the oocyte is in the uterine tube, it is propelled by peristaltic Ampulla
muscular contractions of the tube and
by cilia in the tubal mucosa
Cumulus

WAt oophorus cells
7 ;_, / Secondary oocyte
oy in 2nd meiotic division

Fimbriae

»In humans, the fertilized oocyte reaches the uterine lumen in approximately

3 to 4 day.
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»Spermatozoa are not able to fertilize the oocyte
immediately upon arrival in the female genital tract but must
undergo:

() Capacitation
(2) Acrosome reaction




postacrosomal region

middle piece
|

- . I
1-Capacitation
+ is a period of conditioning -
In the female reproductive tract ' I "T“
< in the human lasts approximately 7 hours Fomd
¢ It Includes;
REMOVAL of the glycoprotein coat and seminal
plasma proteins
from the plasma membrane that overlies the acrosomal

region of the spermatozoa.

low sperm  passes Corone (adiata
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Phase 1: Penetration of the Corona Radiata
Capacitated sperm pass freely through the corona radiata

Phase 2: Penetration of the Zona Pellucida EI?
The zona is a/glycoprotein shell surrounding the egg that nd

maintains sperm binding and induces the acrosome reaction.

and allow oaly ane sperm .




Dr. Amjad Shatarat The University of Jordan <l ,3

Yool YA YA

Centrosome



-/Gﬁng M eMNOYs ?,WZ <[ de

The egg responses to the entrance of the spermatozoon
In three ways:
A) Cortical and zona reactions
As a result of the release of cortical oocyte granules

(1) The oocyte membrane becomes impenetrable to other spermatozoa.
(2) the zona pellucida alters its structure and composition to prevent
sperm binding and penetration. These reactions prevent polyspermy
(penetration of more than one spermatozoon into the oocyte




Secondary
oocyte

23X iin
mature follicle

»One of the daughter cells, receives hardly any cytoplasm, is
known as the second polar body; the other daughter cell is the P m p;et o

definitive oocyte.
> Its chromosomes (22plus X) arrange themselves in a

vesicular nucleus known as the female pronucleus.
»The spermatozoon, meanwhile, moves forward until it lies
close to the female pronucleus. Its nucleus becomes swollen and

forms the male pronucleus.

Second polar body

Second meiotic

%L we clo [\Jo‘l’ have f!'efn'—umy OO Cyéf-- Fertilized oocyte division completed

Only now the oogenesis of this oocyte has come to its end
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Sperm + Secondary
cell oocyte

Fertilization
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Second
* polar body

©

Zygote

@ .-

Ovum

During fetal development
meiosis | begins.

After puberty, primary oocytes
complete meiosis |, which
produces a secondary oocyte
and a first polar body that
may or may not divide again.

The secondary oocyte begins

meiosis |l

A secondary oocyte (and first
polar body) is ovulated.

Meiosis Il

After fertilization, meiosis |l
resumes. The oocyte splits
into an ovum and a second

polar body.

The nuclei of the sperm cell
and the ovum unite, forming
a diploid (2n) zygote.
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C) Metabolic activation of the egg
» The activating factor is probably carried
by the spermatozoon

» Activation encompasses the initial
cellular and molecular events associated
with early embryogenesis.



The main results of fertilization are as follows:
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IF No sperm

oocyte is NOT fertilized;
feves :E/h'b\'\ Miesis T

the cell
degenerates
approximately 24
hours after
ovulation.
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OOGENESIS

o Primordial germ cells arrive in the indifferent gonad at week 4 and dif-

ferentiate into oogonia.

Oogonia enter meiosis I to form primary oocytes. All primary oocytes
are formed by month 5 of fetal life and are arrested the first time in
prophase (diplotene) of meiosis I and remain arrested until puberty.

Primary oocyte arrested in meiosis I are present at birth.

When a girl reaches puberty, during each monthly cycle a primary
oocyte becomes unarrested and completes meiosis I to form a secondary

oocyte and polar body.

The secondary oocyte becomes arrested the second time in metaphase

of meiosis IT and is ovulated.

At fertilization within the uterine tube, the secondary oocyte completes

meiosis II to form a mature oocyte and polar body.
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\? OOGENESIS

Ovary

Primary cocyte
46 XX in
primary follicle

Follicular cells growing follicle

Primary cocyte
46 . XX in
larger follicie

Zona pellucida

. Secondary
Sn oocyte

23X in

MY mature follicle

%7 First polar body

division completed

1 First meiotic

Second polar body

Second meiotic
division completed

Fertilized oocyte




