SPERMATOGENESIS

Spermatogonia stay inactive
from fetal period till puberty.
At puberty, after several
mitotic divisions transformed
into 1ry spermatocytes.

These cells contain
46 double-structured
chromosomes.
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Spermatogenesis

Transformation of Spermatogonia into mature sperm
that begins at puberty into old age.
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- Parts:
1. Head
2. Midpiece \'\936,_, -
3. Tail e

Acrosome Y
Act as energy apparatus

- Contain enzymes that to the sperm
assist penetration of Nucleus»>—Contain 23 chromosomes
the sperm during fertilization. -
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Fertilization

_A process by which haploid male gamete fuse with female gamete to
give single diploid nucleus. Normally occurs 12-24 hours after ovulation.
Phase 1
Penetration of corona radiata ~Phase 2

xOnly about 300-500 sperms out of 300 million Penetration of the Zona Pellucida
ejaculated can reach ampulla and only one 0 0 Occurs by acrosomal

sperm can fertilize the 00%) : Polarbody indivision | reaction mediated by ZP3
_4-—-// iy -

_ % glycoprotin which acts
Q. il

! s o 5 | as a sperm receptor that
s Qi) ftriggers acrosin to digest
from cervix to the uterine tube. « . =~ %A 7

. ' . S - ) e / a path through ZP

ws Arrived sperms are unable to i / for membranes fusion.
fertilize the Oocyte except after -7 -3 Xae ;’w Inner acrosomal membrane
capacitation, period ~ 7 hs of $oa®] '.:.: & dissolve.

conditioning in female genital tracto - % i . Q 2ry Oocyte in it melotic

division

I?hase 3
Fusion of membranes

Fertilization occurs in 3 phases: \
1. Capacitation: (Phase 1) \ B
- Epithelial interaction between G’ B s N

the sperm and female mucosa. "
- Only capacitated sperm can After gametes'contacted, — Head and tail of the sperm

enter corona radiata and membranes of gametes ¥ penetrated into the cytoplasm
undergo acrosomal reaction. fused. of the Qocyte 3=+ ZYGOT

2. Acrosome reaction: (Phase 2)—~  Oocyte response: . _
1. Depolarization of its memb. to prevent Polyspermy. Inactivate ZP3 protein.
2. Resumption of It Meotic division »=»Female pronucieus + 2nd polar body
3. Metabolic activation of Oocyte.

%
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Results of fertilization

1. Restores diploid number of chromosomes.
2. Resumes II ( Metaphase IT) meiotic division.
- 3. Sex determination: |

The embryo’s chromosomal sex is determined at fertilization v
by the kind of sperm (X or Y) that fertilizes the ovum. i

Fertilization by an X- sperm =) XX zygote =) Female.
Fertilization by an Y- sperm &» XY zygote =) Male.

> Therefore, father who determines the sex of the embryo.
4. Initiates cleavage (Partitions) ~ 24h after fertilization. -
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Formation of Zygote

Male pronucleus < i
Female Pronu“eus - Sperm heaEd enlarged - Nuclear memranes fuse

- After entery of sperm, Oocyte  to form male Pronucleus. to give one nucleus.
complete 2nd meiotic division . pronuclei replicate their DNA. 2- Male and female chromosomes .
and its nucleus is called - Pronuclei approach each intermingle, to give diploid Zygote. §
female pronucleus. other. 3- Initiation of cleavage by mitosis. -

;;

‘Spring 2018 Dr. Maher Hadidi, University of Jordan - Y

Scanned with CamScanner



Cleavage

A_s soon as the zygote formed, it will undergo rapid multiple mitotic
divisions that collectively called cleavage.

Cleavage occurs as the zygote travels to the uterus and partitions
(go halves on ) into many identical cells (blastomeres) .

Blastomeres Mere= asud

v i [l = 8-cell stage wp §

' Cells are loosly  §

connected with
each other.

2-cell stage

- - Zygote undergo rapid mitosis Tightly connected cells forms
within its ZP to give 2 halves

o a ball of compacted identical cells
<(:a : ::gBl;te; cells) each called -»Early Morula (mulburry) -
astomere. A spherical structure of identical cells.

16-c e~Day3d
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Ovulation to implantation

m-="By compaction process,Early

Morula cells separated into: 1- Outer cell mass. a
-In ’
2- Inner cell mass ¥ Late morula

3- Cavity in between—~-

Earlnyorula
16 cells

1st mitosis
2-cell stage

Zygote formed post
pronuclei fusion

° —_— e
Male and female /’%‘;\;”m‘hb

’ 4 ;
pronuclei formed {{  Blastomere

1
. : ©:‘ o T
Duplicate their DNAY, ' * {,")J D o (YN
\{“H\ @33 Eﬂ’/’f ..,‘\:1
SIS TA T A 7%
Fertiization" ™\ &N gl
~12-24 hours after 3 "Nt . ‘
ovulation At Day 14
: 2 cyte
Infundibulum.— Py

Ovulated in

Fimbria metaphase ||

32 cell
~ Day 4

Endometrium in
the secretory
phase.

Wandering

ok Blastocyst
L / ~Day 5

NS Blastcyst cavity
R &Inner' cell mass
TR " U Outer cell mass
RN lFqud ;o
o%d oEarly implantation
} of blastocyst
~'Day 6
Trophoblast
Embryoblast

Trophoblast cells
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Blastocyst & Implantation

4 Embryoblast

After the Late morula
reach the uterine cavity,
uterine fluids collected - ‘%}‘Q Uterine
between cells and the . <@isid)s \% fluid
morula cells separated -~ 3)
into: - )

; $$§?ﬁ;§f' ' ) y Y Penetrate the uterine

Embryonic pole Endometrium Uterine stroma

06 " rophoblast cells at
embryonic pole

3. Blastocyst cavlty , ' % gj{ mucosa & underlying

| U L ‘ tissues to complete
Zona pellucida . v 4 3 implantation by Day 14.
. +" .

disappear

Embryoblast

To prepare the Free b.a stocyst Early implanted b -1s€ocyst Day 8.
blastocyst for ~ 5 Davs

implantation.
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