Ram Balak Mahto

Guest faculty

Zoology department

v.sj college Rajnagar Madhubani

Class B.Sc 2nd yr. Paper 4, group-A 7908055676

FERTILIZATION

viawennian maleniial
1 / homologue homologu

Haploid sperm \

Diploid zygote

Haploid egg

Fertilization is the process by which eggs and sperm fuse together into one zygote. It is a
basic feature of sexual reproduction and is ubiquitous in the animal and plant world, but it is
often referred to as the most commonly referred to the animal. Animal fertilization at the
cellular level, the fertilization process includes three major stages. egg activation, regulation,
and amphoteric pronuclear fusion. Activation can be regarded as the starting point of
ontogeny, mainly manifested by changes in oozing membrane permeability, ecclesia of
cortical granules, the formation of the fertilized membrane, etc. Adjustment occurs after
activation, which is the first step in ensuring the normal division of fertilized eggs. The
change of the prokaryotic nucleus ensures the inheritance of the parents and restores the
diploid. The fertilization not only initiates the replication of the DNA but also activates the
genetic information such as MRNA and rRNA in the egg to synthesize the protein required
for embryo development. After 6 to 7 days after fertilization, the blastocyst zona pellucida



disappears and gradually buries and is covered by the endometrium, which is called
implantation of the fertilized egg. The sperm of an animal does not have obvious chemotaxis
like the sperm of lower plants such as bryophytes but rather reaches the vicinity of the egg by
active movement or by the ciliary movement of the genital epithelial cells. Sperm
capacitation: It is known that when many mammalian sperms pass through the female
reproductive tract or through the cumulus, the foreign protein that encapsulates the sperm is
removed, and the physical and biological properties of the sperm plasma membrane change,
allowing the sperm to gain energy and participate in the fertilization process. When the
mammalian capacitated sperm contacts the egg membrane or zona pellucida of the egg, it
specifically binds to a glycoprotein on the egg membrane, which stimulates the sperm to
produce energy. The acrosome reaction helps the sperm to further cross the egg membrane.
On the sea urchin egg, the acrosome reaction of the sperm is a certain polysaccharide
substance in the peri-membrane film. Most of the eggs have egg membranes on the periphery,
and the thickness of various egg membranes varies. The main component is mucin or
mucopolysaccharide; only afew are naked eggs, such as the eggs of a coelenterate. Acrosome
reaction: When the sperm passes through the egg membrane, there is a process of bonding.
The former is loosely attached, free from external temperature interference, and has no
specificity. During the adhesion period, the protoplast protein on the acrosomal membrane is
transformed into acrosome protein, and the acrosome protein accelerates the sperm to cross
the egg membrane; It is a strong combination, can be interfered by low temperature, and has a
specificity. A protein that binds specifically to the egg glycoprotein has been isolated on the
plasma membrane of the sea urchin sperm, called a binding protein, with a molecular weight
of about 30,000. The secondary oocytes in the middle of the second maturation division
during ovulation, together with the surrounding zona pellucida and the radiation crown,
rapidly enter the fallopian tube ampulla through the abdominal cavity due to the swing of the
cilia of the fallopian tube epithelial cells and the contraction of the muscular layer. If the egg
cell fails to meet the sperm, it usually begins to degenerate within 12-24 hours. Once the
sperm is in contact with the egg, the egg itself undergoes a series of activation changes. On
mammalian eggs, it is characterized by the cortical reaction, ovarian membrane reaction and
zona pellucida reaction, which can block the multi-fertilization and stimulate the further
development of eggs. The cortical reaction occurs at the time of sperm cell fusion. From the
point of fusion, the cortical particles rupture and the contents are effluxed, thereby spreading
the cortex of the entire egg. The ovarian membrane reaction is a recombination process of the

ovum and cortical granule envelope. The zona pellucida reaction is a process in which the



cortical efflux and the zona pellucida from a fertilized membrane, the egg membrane is
separated from the plasma membrane, the sperm receptor in the zona pellucida disappears,
and the zona pellucida hardens. Only sperm that has an acrosome reaction can fuse with the
egg. Under the action of acrosin, the sperm passes through the radial crown and interacts with
the sperm receptor glycoprotein molecule ZP3 on the zona pellucida, alowing the sperm to
release the acrosomal enzyme and enter the perivitelline through the zona pellucida. At the
beginning of fertilization, the envelope of the equatorial part of the human sperm head isin
contact with the egg cell membrane, and then the nucleus and cytoplasm of the sperm enter
the egg. After the sperm enters the egg, the cortical particles in the shallow cytoplasm of the
egg immediately release its contents to the periphery of the membrane. At the same time, as
the membrane of the cortical granules fuses with the egg cells, the negative surface charge on
the cell surface increases, thereby suppressing the fusion of the sperm plasma membrane with
the egg membrane, which is called a cortical reaction. The zona pellucida structure changes
called the zona pellucida reaction. At thistime, the ability of the zona pellucidato bind sperm
is reduced, preventing the occurrence of polyspermy and ensuring the biological
characteristics of human monospermy. In addition to destroying or inactivating the receptor
bound to the sperm in the zona pellucida, the contents of the cortical granules can also
increase the cross-linking between the peptide chains in the zona pellucida, weaken the
sensitivity to the acrosome protease, and prevent sperm penetration. Although there are
several sperms passing through the zona pellucida, only one sperm enters the egg cell to
fertilize it. In an abnormal situation, there are two sperms involved in fertilization, namely
double sperm fertilization. Two sperms simultaneously enter the egg to form embryos of
triploid cells, al of which are aborted or die soon after birth. After the sperm enters the egg,
the egg quickly completes the second mature division. At this time, the nuclel of the sperm
and the egg are called the male pronucleus and the female pronucleus, respectively. The two
pronuclei gradually approach, the nuclear membrane disappears, and the chromosomes fuse
to form adiploid fertilized egg. When the sperm cells are fused, the microvilli on the surface
of the egg can be seen to surround the sperm, which may be oriented; then the ovarian

membrane fuses with the plasma membrane in the posterior region of the sperm acrosome.



