


of the oocyte triggers a series of biochemical processes
mn the ooplasm that would eventually lead to sperm
nuclear decondensation, second polar body emission,
pronuclear formation. The sperm cytosolic factor has
shown to be protein based. This protein is reported as
oscillin. Oscillin s found in high concentrations in
the intracellular part of the equatorial segment of the
sperm. Oscillin triggers the intracellular calcium
oscillations that eventually involve calcium release
via channels in the endoplasmic reticulum.

When sperm fuses with the oocyte, a process
akin to phagocytosis occurs where the midpiece of
the sperm 1s engulfed by a microprocess extended by
the oocyte cortical ooplasm, inner acrosomal
membrane ruptures at several points when the sperm
head is incorporated within the oocyte allowing
chromatin decondensation to begin.

1e oocyte 1s activated soon after the fusion
of the gametes, with anaphase II of the second meiotic
division and the second polar body is abstricted.

around the
decondensing sperm and oocyte chromatin and the
pronuclei move into close proximity in the center of

iwclear membranes form

the oocyte within 3 — 6 hrs of gamete fusion where
they remain for 20 — 24 hrs after insemination.
Replication of DNA occurs at the pronuclear stage.
Fully developed male pronuclei are first observed
approximately 12 hrs after insemination.

During the first two cleavage division the
embryo is reliant on maternal mRNA produced during
oogenesis and the new embryonic transcripts are
thought to be activated during the 4 - cell stage of
development. Hence arrest at four cell stage may occur
atter ET on Day 2 in which the embryo will be at four

cell stage.

The oocyte Is not simply a bag of cytoplasm
with two nuclei. It is a most organised dynamic cell,
highly polarised with some maternal mRNAs and
proteins restricted to particular areas eg. a limited zone
in cortex and which actually shift their position from
one specific site to another as the oocyte matures. One
consequence of this tight control is that the male
pronucleus is four times more active transcriptionally
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than the female pronucleus. The difference between
pronuclei could be crucial to the carly regulation off
the egg and any upsets in this difference between male
and female pronuclei could impair its normal growth.

Genetic control of embryo quality

Genes inherited from the two parents may
have influence over the embryo quality. These penes
are Q7 & Q9. Fast embryos cxpress cither one. slow
embryos express neither. This minor genetic change
converts embryos from fast - to slow developers. The
possibility of converting slow growimg human
embryos into those dividing more rapidly could
improve implantation rates.

Implantation and early pregnancy

Implantation presents the greatest challenee
to all forms of assisted human reproduction. Far fess
than one third of human embryos replaced i the uterus
complete the initial stages of implantation. It is a
period of life during which successtul interactions
between the embryo and uterus are imperative. This
is a dilemma.

Due to hatching of the blastocyst on Day 7
the inner cell mass. trophoctoderm and blastocele
cavity escape. Hatching is impaired if the sona
pellucida has become hardened and this may have
developed by the premature discharge of some cortical
granules during oocyte maturation, or through the
release of oximes and other free radicals from
cumulus or granulosa cells.

The over exposure of oocyies to spermatosou
during fertilization in vitro may be another cause ol
zona hardening in human blastocysts. Embrvos fathng
to hatch 1 vitro perish within their zona petlucida,

Blastocysts send signals to the mother which
exert protound effects on maternal endocrinology and
physiology. Human blastocyst scerete hCG o vitro.
especially after hatching. Multiple factors arc involved
in mitiating hCG secretion from human blastocyst by
D 7 - 8 in vitro, including insulin, transferrin and
platelet - derived growth factor (PDGF).

The embryo also prepares for its attachment to
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may be due to its high levels 1 the mother’s

circulation.

Decidualisation and preparation of the uterus for
implantation

This 1s essential for implantation. “Truce”
deaidualisation may begin only as embrvos signal their
presence to the uterine epithelium. or as activated
macrophages release local factors as tumor necrosis
factor. The decidua sustains the penetraung embryo
during and after implantation by producing a matrix
of s strates and adhesives and surface receptors for
matrix proteins especially laminin. This occurs during
the luteal phase.

Laminin becomes densc and pericellular and
as an mportant role in the adheston of the embryvo
y the uterus. Fibronectin is an extraccllular matrix
protein and a major component of the decidua

asement membrane. It is produced as stromal cells
are exposed to progestins. Cells attach to fibronectin
via the integrins and other receptors. Cells produce
antigens (D 26+ which may be a marker for
unplantation.

Role of hCG

[t is apparently essential to sustain carly
pregnancy. It supports the corpus luteum. When bound
to trophoblast, it may stimulate adenyleyclase. It
mi tbe im mosuppressive at bigh concentrations.
The output of hC'G could be curtailed in various ways
by stow embryonic growth, insufficient trophoblastic
cells. lack of villous structure, failure of cytotroblast
to penctrate into dectduai cells and inadequate

expressions of genes from hCG.
laptations in the embryo for uterine life

Fmbryonic adaptations for uterine exisience
has its hacmoglobins getting adapted to combine with
O. at very low tensions and ptl and they disappear
after 2 months. This switch can be arrested or may be
abnormal under some circumstances. PO 1s low
placental intervillous spaces and imtially lower than
in underlying cndometrium, but it mecreases steadily
from 6-14 weeks.
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Conclusion

It 1y indeed @ difemmia that @ cood number of
anatomical. phystologicat biochemical and genetic
changes arc mvoblved from tferithization w maplantatiion
which require good co-ordinaton for a better ourcome
towards normal pregnancy.
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