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 At puberty
 Sexual cycles
 Hypothalamus (GnRH)
 Adenohypophysis (gonadotropins)
LH & FSH

FSH induce :
 Folicle growth & corpus atreticum
 Growth mediated by GDF-9 

(TGF-β)

First week of development:
ovulation to implantation



Theca & granulosa cells secret estrogens:
Uterus enters to follicular or proliferative phase
Thinning the cervical mucosa
Pituitary gland stimulation for LH secretion
LH surge in mid cycle (day = 12 ):
1. MPF  increase, meiosis I completion & meiosis II initiation 
2. Follicle rupture & ovulation
3. Progestron production by follicular cells (luteinization)

First week of development:      ovulation to implantation



ovulation

Before ovulation FSH & LH induce:
 Follicle growth: 25 mm

(vesicular follicle )

 LH surge :

 Restart Meiosis I & complete 
 start Meiosis II
 Arrest 3 hours before ovulation in metaphase meiosis II
 Stigma formation

 LH surge :

 Collagenase activity
 Prostaglandins increase / muscular contraction / ovulation
 Oocyte-crona radiata complex formation



 After ovulation:

 Granulosa cell & internal theca cell / vessels formation / LH induction / 
yellowish cell formation / luteum cell / Corpus luteum 

 Progestrone production
 Progestrone & estrogen = Progestational or secretory stage of uterus
 Preparation of uterus for implantation of the embryo



Oocyte transfer 

 Uterine fimbriae & Tube  rhythmic contract 
 Transfer oocyte & corona radiata by sweeping movements of the fimbriae and by motion of cilia 

on the epithelial lining 
 cumulus cells withdraw cytoplasmic processes from the zona pellucida
 fertilized oocyte reaches the uterine lumen in 3 to 4 days.

Oocyte transfer speed regulated by:
 endocrine status during and after ovulation



If Fertilization done:

 Prevention of corpus luteum degeneration by: 

 hCG (syncytiotrophoblast) secretion 
 corpus luteum development / corpus luteum of pregnancy formation


 end of the third month:

 corpus luteum of pregnancy size =  1/2 -1/3 of the size of the ovary
 Luteal cells secrete progesterone until end of the 4th month
 then regress (placental progesterone)
 corpus luteum Removal before 4th month leads to abortion



Corpus albicans

without  fertilization: 
corpus luteum degeneration

 maximum size of corpus luteum 9 days after ovulation
 the corpus luteum shrinks because of lutean cells degeneration
 the corpus albicans formation
 progesterone production decreases
 menstrual bleeding start





Fertilization

 Ampullary region of the uterine tube

Sperm capability
(1) Capacitation (in female reproductive tract, 7 hours duration) Removal of a glycoprotein coat and seminal 

plasma proteins from plasma membrane

(2) Acrosome reaction (induced by zona protein, release of enzymes including acrosin- and trypsin-like 
substances)



Phases of Fertilization

Phase 1: penetration of the corona radiata (capacitation )
Phase 2 : penetration of the zona pellucida (Acrosome reaction )
Phase 3 : fusion of the oocyte and sperm cell membranes (integrin / oocyte + disintegrin / sperm)

Sperm interance to oocyte:
1. Cortical & zona reaction
2. Resumption of second meiosis division
3. Metabolic activation of the egg

Fertilization results in:
1. Diploid number of chromosomes Restoration 
2. Sex determination
3. Cleavage initiation



Phase 2: Penetration of the Zona Pellucida

The zona is a glycoprotein shell surrounding the egg that :
 Facilitates sperm binding
 maintains sperm binding
 induces the acrosome reaction
Penetration of the Zona Pellucida include:
1. binding & the acrosome reaction are mediated by the ligand ZP3, a zona protein
2. Release of acrosomal enzymes (acrosin) allows sperm to penetrate the zona
3. Sperm head in contact with the plasma membrane of the oocyte 
4. Permeability of the zona pellucida changes when the head of the sperm comes in contact 

with the oocyte surface

This contact results in release of lysosomal enzymes from cortical granules lining the 
plasma membrane of the oocyte

these enzymes alter properties of the zona pellucida (zona reaction) to prevent sperm 
penetration and inactivate receptor sites for spermatozoa on the zona surface

Other spermatozoa have been found embedded in the zona pellucida, but only one seems to 
be able to penetrate the oocyte 



Cleavage 

Zygote : 
 2 cells embryo (blastomer formation)
 4 cells embryo
 8 cells embryo
 16 cells embryo (morula)

 Compaction :

 Inner cell mass ( gap junction)
 Outer cell mass ( thigh junction )



Blastocyst formation

 Morulla enterance Uterus 
 Start Fluid penetration to intercellular space of inner cell mass / from Zona Pellucida
 Blastocele formation
 Formation of blastocyte

Blastocyst include :

 Inner cell mass (embryo blast )
 Outer cell mass ( trophoblast )

Point :
Zona Pellucida disappear

In 6th day trophoblast on embryoblastic pole  penetrate 
to uterus epithelial cell

Embryo (L-selectin, integrins)
Uterus (carbohydrate receptor, laminin & fibronectin)



Uterus layers

1. Endometrium
2. Myometrium
3. perimetrium



Menstrual cycle

In implantation period
Endometrium consist of :
 Compact layer
 Spongy layer
 Basal layer







Infertility 

 15-30% 
 Male factor
 Female factor

 ART
 In vitro fertilization (IVF)
 Intracytoplasmic sperm injection (ICSI)




