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	1. FERTILIZATION
Dr. Faiza Munir  Ch
Medical Officer (Lecturer)
dr.faizamunirch@gmail.com
 


	2. Fertilization:
• The process  by which male and female gametes fuse,
occurs in the ampullary region of uterine tube.
• Involve the fusion of 2 haploid gametes with 23
chromosomes each to
produce a zygote that
contain 46 chromosomes.
 



	4. Fertilization:
• Oocytes –the  ovulated secondary oocyte is in metaphase
of meiosis II. It is surrounded by corona radiata which is
a protective layer of cells, the oocytes is travelling through
the uterine tube toward the uterus.
• Sperm –are introduced into female reproductive tract. Of
the 200 million spermatozoa ejaculated into vagina ,about
10,000 enter the uterine tube, and fewer than 100 sperms
reach the egg.
• Movement of sperm from cervix to uterine tube occurs by
muscular contraction of uterus and uterine tube and very
little by their own propulsion.
 


	5. • The trip  from cervix to oviduct can occur as rapidly as 30
minutes or as slow as 6 days. After reaching the
isthmus ,sperm become less motile and cease their
migration.
• At ovulation sperm again become motile because of
chemoatractants produced by cumulus cells surrounding
the egg, and swim to the ampulla where fertilization
usually occur.
• Spermatozoa are not able to fertilize the oocyte
immediately upon arrival in female genital tract but must
undergo:
1. Capacitation
2. Acrosomal reaction
to acquire this ability.
 


	6. Capacitation:
• Is a  period of conditioning in female reproductive tract that
lasts approximately 7 hours.( thus speeding to ampulla is
not advantage since capacitation has not yet occurred
and such sperms are not capable of fertilization).
• Most of this conditioning occurs in uterine tube and
involves epithelial interaction between the sperm and
mucosal surface of tube. A glycoprotein coat and seminal
plasma protein are removed from plasma membrane that
overlies the acrosomal region of spermatozoa.
• Only capacitated sperm can pass through the corona cells
and undergoes acrosome reaction.
 


	7. Capacitation
  


	8. Acrosome reaction:
• The  acrosome reaction which occur after binding to the
zona pellucida is induced by zona proteins. This reaction
culminate in release of enzymes needed to penetrate the
zona pellucida including acrosin and trypsin like
substances.
 


	9. Phases of fertilization:
•  Phase 1: penetration of the corona radiata.
• Phase 2: penetration of zona pellucida.
• Phase 3: fusion of oocyte and sperm cell membrane.
 



	11. Phase 1: penetration  of corona radiata
• Of the 200 to 300 million spermatozoa normally deposited in female
genital tract only 300 to 500 reach the site of fertilization. Only one
of these fertilizes the egg, others aid the fertilizing sperm in
penetrating.
Phase 2:Penetration of Zona pellucida
• The zona is a glycoprotein shell surrounding the egg that facilitates and
maintains sperm binding and induces the acrosome reaction, both are
mediated by ligand ZP3 a zona protein.
• Permeability of zona changes when head of sperm come in contact with
oocyte surface.
• This contact results in release of lysosomal enzyme from cortical granules
lining the plasma membrane of oocyte.in turn these enzymes alter the
properties of zona pellucida (zona reaction).
 


	12. Phase 3: fusion  of oocyte and sperm
membrane
• The initial adhesion of sperm to oocyte is mediated by
interaction of integrins on oocyte and their ligands
disintegrins on sperms.after adhesion the plasma
membranes of the sperm and the egg fuse.
• The membrane covering the acrosomal head cap
disappear during acrosomal reaction,the fusion is
between the oocyte membrane and the membrane
covering the posterior region of the sperm head.
 


	13. • As the  sperm enter the oocyte,the egg respond in 3 ways:
1. Cortical and zona reaction: as result oocyte
membrane become impermeable to other spermatozoa
and zona alter its structure to prevent polyspermy.
2. Resumption of second meiotic division: the oocyte
finishes its 2nd meiotic division immediately after entery
of spermatozoa. Releasing second polar body and
definitive oocyte (chromosome 22 plus X) arranging
themselves on pronucleus.
3. Metabolic activation of egg: the activation factor is
carried by the spermatozoa.
• the spermatozoa moves forward close to the female
pronucleus its nucleus become swollen and form male
pronucleus. The tail detaches and degenerates.
 


	14. • Female and  male pronucleus come in close contact and
lose the nuclear envelope. During growth of both male and
female pronucleus(both haploid) each pronucleus must
replicates its DNA.
• After DNA synthesis chromosomes organize on spindle for
normal mitotic division. 23 maternal 23 paternal split
longitudinally at centromere and sister chromatids moves
towards opposite poles providing each cell of zygote with
normal diploid number of chromosomes and DNA
• As sister chromatids move towards opposite pole a deep
furrow appears on surface of cell gradually dividing the
cytoplasm into two parts.
 



	16. Main results of  Fertilization
1. Restoration of diploid number of chromosomes.
2. Determination of sex of new individual: An X-carrying
sperm produces a female XX embryo and a Y-carrying
sperm produce a male XY embryo.
3. Initiation of cleavage: without fertilization the oocyte
usually degenerate =s 24 hours after ovulation.
 


	17. Cleavage:
• Once the  zygote has reached the two cell stage it
undergoes a series of mitotic divisions increasing the
number of cells. Cells become smaller with each cleavage
division are known as blastomere.
 



	19. • The two  cell stage is reached approximately 30 hours after
fertilization, the four cell stage at 40 hours and 12-16 cell stage
is reached at approximately 3 days . Late morula stage reached
approximately at 4 days.
• The inner cell mass gives rise to tissue of embryo proper and
outer cell mass form trophoblast which later on contributes to
placenta.
 




	22. qBy the end  of first week of development the human
zygote has passed through the morula and blastocyst
stages and has begin implantation in uterine mucosa.
 



	24. Implantation:
• Attachment of  blastocyst to the epithelial lining of uterus.
• Timing: starts at 7th day and completed at 11th day.
• Site: usually at upper part of posterior wall of uterus near
fundus.
 



	26. Uterus at the  time of implantation:
 




	29. ØThe proliferative phase  begins at the end of menstrual phase is under
the influence of estrogen and parallel growth of ovarian follicle.
ØThe secretory phase begins approximately 2 to 3 days after ovulation
in response to progesterone produced by the corpus luteum. If
fertilization does not occur shedding of endometrium marks the
beginning of menstrual phase.
ØIf fertilization occur the endometrium assist in implantation and
contributes to formation of placenta.
ØLater placenta assume the role of hormone production and corpus
luteum degenerates.
ØAt the end of implantaion the uterus is in secretory phase.
Ø 3 layer of endometrium can be recognized in this stage
Ø1.Compact layer (superficial)
Ø2.Spongy layer (intermediate)
Ø3.Basal layer (thin)
• Blastocyst implants in endometrium ,embedded between the opening
of the glands.
 



	31. • If the  oocyte is not fertilized venules and sinosoidal
spaces gradually packed with blood cells. When the
menstrual phase begins blood escapes from superficial
arteries and small pieces of stroma and glands break
away.
• During the following 3 or 4 days the compact and the
spongy layers expelled from the uterus and the basal
layer is only part that is retained then functions as
regenerative layer in rebuilding of glands and arteries in
proliferative phase.
 


	32. Abnormal site of  implantation:
Ectopic pregnancy: is when a fertilized egg attaches somewhere outside the uterus
i.e fallopian tube, abdominal cavity or cervix.
 


	33. Assignment:
• What is  fertilization.(2) summarize its results.(8)
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