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e Ovulation(Midcycle) & midpain

* Higher basal temperature

» Low level of gonadotropins (no ovulation)

» Synthetic gonadotropin (10 times more in multiple pregnancy)

Clinical Correlates ,

Ovulation

During ovulation, some women feel a slight pain,
called mittelschmerz (German for “middle pain™)
because it normally occurs near the middle of the
menstrual cycle. Ovulation is also generally accom-
panied by a rise in basal temperature, which can
be monitored to aid couples in becoming preg-
nant or preventing pregnancy. Some women fail to

ovulate because of a low concentration of gonado-
tropins. In these cases, administration of an agent
to stimulate gonadotropin release, and hence ovu-
lation, can be employed. Although such drugs are
effective, they often produce multiple ovulations,
so that the likelihood of multiple pregnancies is 10
times higher in these women than in the general
population.




Fertilization

Perivitelline space
Male pronucleus
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Phases of Fertilization

1. Phase 1, penetration of the corona radiata
>.  Phase 2, penetration of the zona pellucida
5. Phase 3, fusion of the oocyte and sperm cell membranes

Sperm interance to oocyte:
1. Cortical & zona reaction

Corona radiata cells
1

>. Resumption of second meiosis division , _,

Polor body
in division

5. Metabolic activation of the egg
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Phases of Fertilization

Fertilization results in:

1. Diploid number of chromosomes Restoration
>.  Sex determination

5. Cleavage initiation
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Cleavage

° Zygote

» 2 cells embryo

* 4 cells embryo

» 8 cells embryo

Compaction (tight & gap junctions)

» 16 cells embryo (morula)

Four-cell stage Morula




Blastocyst formation
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Menstrual cycle

1 Follicular or proliferative phase
2 Secretory or progestational phase
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Contraceptive methods
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Clinical Correlates

Embryonic Stem Cells

Embryonic stem cells (ES cells) are derived
from the inner cell mass of the embryo. Because
these cells are pluripotent and can form virtu-
ally any cell or tissue type, they have the potential
for curing a variety of diseases, including diabetes,
Alzheimer's and Parkinson's diseases, anemias, spi-
nal cord injuries, and many others. Using animal
model research with stem cells has been encour-
aging. For example, mouse ES cells in culture have
been induced to form insulin-secreting cells, muscle
and nerve stem cells, and glial cells. In whaole animals,
ES cells have been used to alleviate the symptoms
of Parkinson's disease and to improve motor ability
in rats with spinal cord injuries.

ES cells may be obtained from embryos after IVF,a
process called reproductive cloning. This approach
has the disadvantage that the cells may cause immune
rejection, because they would not be genetically iden-
tical to their hosts. The cells could be modified to cir-
cumvent this problem, however. Another issue with
this approach is based on ethical considerations, as
the cells are derived from viable embryos.

As the field of stem cell research progresses,
scientific advances will provide more geneti-
cally compatible cells, and the approaches will be
less controversial. Most recently, techniques have
been devised to take nuclei from adule cells (eg,
skin) and introduce them into enucleated ococytes.
This approach is called therapeutic cloning or
somatic nuclear transfer. Oocytes are stimu-
lated to differentiate into blastocysts, and ES cells
are harvested, Because the cells are derived from
the host, they are compatible genetically, and
because fertilization is not involved, the technique is
less controversial.
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Adult Stem Cells

Adult tissues contain stem cells that may also
prove valuable in treating diseases. These cells are
restricted in their ability to form different cell types
and, therefore, are multipotent, not pluripotent,
although scientists are finding methods to circum-
vent this disadvantage. Adult stem cells isolated
from rat brains have been used to cure Farkinson’s
disease in rats, suggesting that the approach has
promise. Disadvantages of the approach include the
slow rates of cell division characteristic of these
cells and their scarcity, which makes them difficult
to isolate in sufficient numbers for experiments.

Abnormal Zygotes

The exact number of abnormal zygotes formed
is unknown because they are usually lost within 2
to 3 weeks of fertilization, before the woman real-
izes she is pregnant, and therefore are not detected.
Estimates are that as many as 50% of pregnan-
cies end in spontaneous abortion and that
half of these losses are a result of chromosomal
abnormalities, These abortions are a natural means
of screening embryos for defects, reducing the inci-
dence of congenital malformations. Without this
phenomenon, approximately [2% instead of 2% two
3% of infants would have birth defects,

With the use of a combination of IVF and poly-
merase chain reaction, molecular screening of
embryos for genetic defects is being conducted.
Single blastomeres from early-stage embryos can
be removed, and their DMNA can be amplified for
analysis. As the Human Genome Project provides
more sequencing information, and as specific genes
are linked to various syndromes, such procedures
will become more commonplace.







