












Controlled stimulation of the 

ovaries enables many preovulatory

oocytes 

(often 10 or more) to be recruited 

and matured, and then aspirated 

either by laparoscopy or 

transvaginally using ultrasound 

guidance, 

https://www.youtube.com/watch?v=utkUkvYq-zM

Fertilization of human gametes in vitro 

(IVF)

is a successful way of overcoming most forms 

of infertility 



These oocytes are then incubated overnight 

with motile spermatozoa

in a specially formulated culture medium, to 

achieve successful fertilization in vitro. 





In cases of severe male-factor infertility, in which

there are insufficient normal spermatozoa to achieve fertilization in

vitro, 

Individual spermatozoa can be directly injected into the oocyte in

a process known as intracytoplasmic injection of sperm, which is as

successful as routine in vitro fertilization. 

In cases in which there are

no spermatozoa in the ejaculate, suitable 

material can sometimes be

directly aspirated from the epididymis or 

surgically retrieved from the

testes, 

and the extracted sperm are then used for 

intracytoplasmic injection

of sperm. 







At  puberty the female begins to 

undergo regular monthly cycles called

THE OVARIAN CYCLE

Sexual cycles are under the control of the

(GnRH)

Controls the release of the Gonadotropin 

FSH and LH

sexual cycles 

The hypothalamus acts as a pulse generator which generates the pulsatile release of

Hypothalamus

Gonadotropin releasing hormone (GnRH)

from the anterior part of the pituitary gland

The follicle-stimulating hormone (FSH) luteinizing hormone (LH) 
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only one of 

them usually 

develops into a 

mature follicle 

and ruptures, 

expelling its 

oocyte

Ovarian Cycle

FSH and LH produce cyclic changes in the ovaries 

of ovarian follicles                    ovulation                                     formation the corpus luteum

development

Follicular Development

Growth and differentiation of a primary oocyte

• Proliferation of follicular cells

• Formation of the zona pellucida

• Development of a connective tissue capsule 

surrounding the follicle—theca folliculi. Thecal

cells are believed to produce an angiogenic

factor that promotes growth of blood vessels 

that provide nutritive support for follicular 

development.



The endometrial cycle ( menstrual cycle )   

Menstrual cycle is under the control of the 

ovaries 

Remember that the primary, secondary and graafian follicles all 

contain theca interna and granulosa cells which secret estrogens

Also remember that the ovulated egg leaves behind it; 

1-The cells of theca interna

2- Granulosa cells
attached to the walls of the ruptured follicle. 

These cells become vascularized and under the influence of 

LH hormone they develop a yellowish pigment and change 

into lutean cells, which form

the corpus luteum

Corpus luteum starts to secrete estrogens and progesterone



Both estrogen and progesterone control and maintain the menstrual cycle

How?

The endometrium is mad of tow layers:

1- Stratum basalis: Adjacent to the mometrium

-Unresponsive to hormonal stimulation

-Remains intact throughout the menstrual cycle

2- Functional layer made of     A) STRATUM SPONGIOSUM

B) STRATUM COMPACTUM



Begins approximately 2 to 3days after 

ovulation in response to progesterone 

produced by the corpus luteum. 

1- Follicular or proliferative phase 

2- Secretory progestational phase

3- Menstrual phase

A) Begins at the end of the menstrual 

phase  

B) Is under the influence of estrogen 

C) Parallels growth of the ovarian 

follicles. 

Menstrual cycle consists of three phases;



1-Follicular /proliferative phase

Estrogen  mitotic activity in the glands & 

stroma

 enometrial thickness from 2 to 8 

mm

(from basalis to opposed basalis 

layer)

2-Luteal /secretory phase

Progestrone - Mitotic activity is severely 

restricted

-Endometrial glands produce then 

secretes  glycogen rich vacules

-Stromal edema

-Stromal cells enlargement

-Spiral arterioles develop, 

lengthen & coil 



3-MENSTRUATION

• Periodic desquamation of the endometrium

• The external hallmark of the menstrual cycle

• Just before menses the endometrium is infiltrated with 

leucocytes

• Prostaglandins are maximal in the endometrium just before 

menses 

• Prostaglandins constriction of the spiral arterioles 

ischemia & desquamation

Followed by arteriolar relaxation, bleeding & tissue 

breakdown





Menstrual cycle

Rhythmical series of physiological changes that occur in fertile women

DEFINITION

The menstrual cycle averages 28 days 

Variations between 21 and 35 days are normal

Irregular and infrequent cycles may occur for a few months after puberty and 

in the few years proceeding the menopause



Menarche: a woman's first menstruation
typically occurs around age 12

occurrence depends on overall health and diet

Menopause: end of a woman's reproductive 
phase, commonly occurs between 45-55 years. 

Less than 2% occur before age 40.

Factors associated with early menopause

Cigarette smoking

Family history

Chemo / Radiation / Genetic factors

age of menopause is largely the result of genetics



Peri-menopause

Transitional period

Hallmark is menstrual irregularities

Shortened cycle length

Skipped cycles

10% of women will have abrupt cessation of menses

Menstrual irregularities is the primary reason 

women seek medical attention



Symptoms

Hot Flushes

Subjective feeling of intense heat followed by skin flushing and diaphoresis

Atrophic vaginitis, urethritis, recurrent UTIs, 

Sexual Disturbances

Decreased interest in sexual activity

Sleep Disturbances

Estrogen appears related to producing 

restful, deep-stage sleep

Mood Swings / Irritability / Depression

Osteoporosis





What we HAVE at the end of fertilization ?!

Fertilized  Oocyte covered by Zona pellucida 

Why does the zygote need zona

pellucida?

THE ZYGOTE

To prevent early implantation. And …….



T h e  Z y g o t e ’ s   J o u r n e y  t o  t h e  U t e r u s

Takes approximately 3 to 4 day

In this journey the zygote undergoes a series of mitotic divisions called Cleavage,

that results in an increase in cells number.

The two cellular stage. (two cells)

Four-cell stage

Eight-cell stage

These cells are called Blastomeres





Approximately 3 days after fertilization, the B l a s t o m e r e s  divide again to form a 

16-cell morula (mulberry). ! ( too many cells they push out the zona pellucida, zona 

pellucida bulges here and there and it becomes full of bulgings which look like mulberry, but 

we will call it morula from Latin.

Inner cells of the morula constitute 

the inner cell mass

The surrounding cells compose 

the outer cell mass

The inner cell mass gives rise to tissues of 

the embryo proper

 The outer cell mass forms the

trophoblast, which later contributes to the 

placenta.





The endometrium is mad of tow layers

1- Stratum basalis

2- Functional layer made of     A) STRATUM SPONGIOSUM

B) STRATUM COMPACTUM

The morula is heading to the uterus!

In which stage is the mucosa of the uterus?



At the time that the morula reaches the uterus, the mucosa of the 

uterus is in the secretory phase during which:

Uterine glands and Arteries become coiled and the tissue become

succulent.



Day 4 after fertilizationThe morula enters the uterine cavity

The zona pellucida disappears to allow 

implantation 

At this time, the embryo

is a blastocyst.

 Cells of the inner cell mass, now called the

embryoblast, are at one pole, and those of

the outer cell mass, or trophoblast flatten and

form the epithelial wall of the blastocyst

Uterine fluid begins to penetrate through the zona pellucida into the intercellular spaces of the 

inner cell mass.

 Gradually, the intercellular spaces become confluent, and a single cavity, the blastocele, forms.





Day 6 after fertilization

Trophoblastic cells over the embryoblast pole begin to 

penetrate between the epithelial cells of the uterine 

mucosa on about the sixth day 

(Early implantation)

Pregnancy starts at Day 6 when Blastocyst loosely 
attached to endometrium. 



Preimplantation and postimplantation reproductive 
failure occurs often.

Even in some fertile women under optimal conditions for 
pregnancy, 15% of

oocytes are not fertilized, and 10%to 15% start cleavage 
but fail to implant.Of

the 70% to 75% that implant, only 58% survive until the 
second week, and

16% of those are abnormal. Hence, when the first 
expected menstruation

is missed, only 42% of the eggs exposed to sperm are 
surviving. 

Of this
percentage, a number will be aborted during subsequent 

weeks and a number
will be abnormal at the time of birth.



An immunosuppressant protein

the early pregnancy factor—is secreted by the trophoblastic

cells and appears in the maternal serum within 24 to

48 hours after implantation. 

The early pregnancy factor

forms the basis for a pregnancy test applicable during the

first 10 days of development.



If the oocyte is fertilized, degeneration of the corpus luteum is prevented by human chorionic 

gonadotropin (hCG), a hormone secreted by the syncytiotrophoblast of the 

developing embryo. The corpus luteum continues to grow and forms the corpus luteum of 

pregnancy (corpus luteum graviditatis). 

By the end of the third month, this structure (corpus luteum graviditatis) may be one third to one half 

of the total size of the ovary. Yellowish luteal cells continue to secrete progesterone until the end of the 

fourth month; thereafter, they regress slowly as secretion of progesterone by the trophoblastic 

component of the placenta becomes adequate for maintenance of pregnancy.

If fertilization does not occur, the corpus luteum reaches maximum

development approximately 9 days after ovulation. Subsequently, the corpus

luteum shrinks because of degeneration of lutean cells and forms a mass of

fibrotic scar tissue, the corpus albicans.







1- implantation in the abdominal cavity. 
The ovum most frequently implants in the rectouterine cavity 

(Douglas’pouch)
2-implantation in the ampullary region of the tube. 

3-tubal implantation. 
4- interstitial implantation, that is, in the narrow portion of the uterine 

tube. 
5- implantation in the region of the internal os,

6- ovarian implantation.

Abnormal implantation sites of the 
blastocyst. 

in the abdominal cavity. 

implantation 
in the 

ampullary
region

tubal implantation

interstitial implantation

internal os ovarian implantation




