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In most women, an egg is released from the ovary about 14 before the next
menstrual period. The menstrual cycle is usually said to begin on the first day
of menstruation. Therefore, if a woman has a regular 28 day cycle, the cell is
released approximately on a day 14. Some women, however, have very
irregular menstrual cycles, and it is difficult to determine just when the egg
will be released to become available for fertilization. Once the cell is released,
it is swept into the oviduct and moved toward the uterus. If sperms are
present, they swarm around the egg as it passes down the oviduct, but only
one sperm (figure 1) penetrates the outer layer to fertilize it and cause it to
complete meiosis. The other sperms contribute enzymes, which digest away
the protein and mucous barrier between the egg and successful sperm.
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Fertilization occurs in three stages sperm penetration and member fusion,
egg activation, and fusion of nuclei.
For a sperm to fertilize an egg it must penetrate the external layers to reach
the plasma membrane.
The acrosome contains digestive enzymes that enable the sperm to tunnel its
way through the external layers to the ovum.
Fusion of the plasma membranes of the egg and sperm allow the sperm

nucleus to pass directly into the egg cytoplasm.
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Fusion of membrane triggers egg activation by the release of calcium, which
initiate changes in the egg (figure 2).

Blocks to polyspermy include changes in membrane potential and altering of
the external coat of the egg.

Sperm penetration has other effects on the egg: meiosis is completed,
cytoplasmic rearrangements occur and protein synthesis increase sharply.
Fertilization is completed when the haploid sperm nucleus fuse with the
haploid egg nucleus and forming the diploid Zygote (figure 3).
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Figure 3: Human Embryo Development from Ovulation to Implantation
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The second major event in animal development is rapid mitosis dividing of
the zygote, during passes down the oviduct, resulting in a large number of
small cells. Eventually, a solid ball of cells is produced, known as the morula
stage (16 cells). This division process is called cleavage.

Cleavage is a periodic series of cell division that does not increase the size of
the embryo but produce smaller cells called blastomeres.

The outermost blastomeres join by tight junctions, and Na* pumped into the
intracellular space creates an osmotic gradient, bringing in water and creating
a hollow ball of cells called a blastula which implants in the uterine lining
when it reaches the uterus (figure 3).

Cleavage patterns are diverse and are influenced by the amount of yolk which
in turn is diverse in different animal groups: eggs of mammals have less
amount of yolk than other animal groups.

Gastrulation (gastrula formation) sxsall Js&3 -3
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Gastrulation establishes the basic body plan and creates the three primary germ
layers of animal embryos.

Gastrulation produces the three germ layers: endoderm, ectoderm, and
mesoderm (figure 4) and this take place in the second week after fertilization.

In this stage, cells of blastula are rearranged where some cells move into inside
embryo, others stay on the surface. During this process, cavity of blastula is
blocked and a new cavity is formed which is cavity of gastrula.

The cells in each germ layer have very different developmental fates. The cells
that move into the embryo to form the tube of the primitive gut are endoderm;
they give the rise to the lining of the gut and its derivatives (pancreas, lungs,
liver, etc.). The cells that remain in the exterior are ectoderm, and their
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derivatives include the epidermis in the outside of the body and the nervous
system. The cell that moves into the space between the ectoderm and endoderm
are mesoderm: they eventually form the notochord, bones, blood vessels,

connective tissues, muscles and internal organs such as the kidneys and gonads.

Cells move in gastrulation also varies with the amount of yolk.

In frogs, a layer of cells migrates toward the vegetal pole, ultimately involving
through the dorsal lip of the plastopore and eventually encasing the yolk.

In birds, he plastoderm delaminates to form a blastocoels, and surface cells
migrate through the primitive streak which is a transient structure whose
formation, on day 15 of embryo development, marks the start of gastrulation.
Mammalian gastrulation is similar to birds.
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As an adaptation to life on dry land, amniotic species develop several
extraebmryonic membranes: the yolk sac, amnion, chorion, and allantois,
which nourish and protect the developing embryo (figure 5).

Most of the time during its development, the embryo is enclosed in water
filled membrane (figure 5), the amnion, which protect it from blows and keep
it moist. Two other membranes, the chorion and allantois, fuse with the lining
of the uterus to form the placenta (figure 6).

The yolk sac, is well developed in reptiles, fish, amphibians, and birds. The
yolk sac in these animals contains a large amount of food used by the
developing embryo. Although a yolk sac is present in mammals, it is small
and does not contain yolk. The embryo’s nutritional needs are met through the
placenta.

figure 6:Membranes surrounding human embryo o) Ciag aaal) L2588 16 Ji
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The placenta also produces hormone chorionic gonadotropin, which stimulate
the corpus luteum to continue producing progesterone and thus prevents
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The placenta also produces hormone chorionic gonadotropin, which
stimulate the corpus luteum to continue producing progesterone and

thus prevents menstruation and ovulation during pregnancy.

Organogenesis sbas¥) 3 55 -4
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Organogenesis is the formation of organs in their proper locations by
interactions of cells within and between the three germ layers. This
begins during the fourth week: the eye form the tubular heart develops to
its four chambers, the arm and leg buds begin to form. During the second
month, the arms, legs, fingers, toes, as well as short bony tail can all be
seen. Within abdominal cavity, liver, pancreas and gallbladder, become
evident. Nervous system develops during the third month and the arms

and legs start to move. The embryo begins to show facial expressions.

o o3l i g el 5 sali g audlll s c(ind) skt IS (DAY (o3 ) g
Sy randiy dpa ¥y Apiviall 4y gedll e YL die (85 A Aapdall e WY1 Jd
daall (8 4 seall e Y1 e Cpiall () JA Al o) gl JEE5 5 il 5 2V ( ealial)

(6 JS&) umbilical cord sl

@5 Bgo skt e cpiall e s € IS0 ala Jeall (G 2Y) ol glu g elie G
Al ge (g il (8 la 58 ) A sl 5 dae 55 el Clilal gl sall Gy

auty eJaall o pilall £ sanl) (8 dpi )l auall o el el e Cpiall g iy
) Ao a9 G 1118 ey Giall aaa B3l )

11

https://manara.edu.sy/




Ol & Ll g (e Al a5 JSAS 17084
Figure 7: Formation the Arm and Leg Buds
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In the developing embryo, in BNrﬂaﬂéNr\Ef[Bvdivide, grow, and differentiate,
cells must receive nourishment. This is provided by the mother through
the placenta, in which both fetal and maternal blood vessels are
abundant, allowing for exchange of substances between the mother and
the embryo. The materials entering the embryo travel through blood
vessels in the umbilical cord.
The diet and behaviour of the mother are extremely important. Any
molecules consumed by the mother can affect the embryo.
Harmful materials can all cross the placenta and affect the development
of the embryo. Infections by such microbes and viruses can also result
in fetal abnormalities or even death.
The growth of the embryo results in the development of major parts of
the body by the tenth week of pregnancy. After this time, the embryo
continues to increase in size, and the structure of the body is refined.

In the vertebrates, organogenesis begins with neurulation and
somitogenesis (figure 8). Somitogenesis is the process by which
somites form. In vertebrates, somites give rise to skeletal muscle,
cartilage, tendons, endothelial cells, and dermis.
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Human development takes an average of 266 days and is divided into 3-
month periods called trimesters.

Trophoblast cells digest their way into endometrial tissues of the uterus
and implant.

During the first trimester the zygote undergoes rapid development and
differentiation.

During the second trimester growth continues, and the basic body plan
develops further.

The third trimester is a period of growth and organ maturation such that
the fetus can survive outside the womb.

Birth is initiated by secretions of corticosteroids from fetal adrenal cortex
that induce prostaglandins, which cause contractions.

Nursing involves a neuroendocrine reflex, causing the release of oxytocin
and the milk let-down response.

Postnatal development continues with different organs growing at
different rates- called allometric growth.
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Figure 9: the embryo is ready for birth (the ninth month of pregnancy)

Twins in human gy s ol gill - |11

A A Lty 40 N 1 oa DY (R e 5 Aa) LAl L0150 Ao )
(O yhay 23 il i g Basall Y Gl 3 ellh g 650 ) 1 (oa Baaaiall

S oial)l pladiy (200l a¥la &l s JK55) jdentical twins dsisall a5 gl
e Gria ) Ao sene IS sk LAY (e (piliadie (e e ) andlill DA

15

https://manara.edu.sy/




[

ojli_aJl

L)‘“";J‘ L)‘s-’j QUJM\W&NG@&TN&\WL)A&] :\-IAEY\ b..JA u)S L g
Jas dgliie )5S Y

Ofidliae cpidlaiy (piliadie (ilan Clad) (e Fraternal twins 4daall s qil gl i
Gy sall (a5 53 Y (A5 Lguiany 20l 51l e 5 sAY) A LS Jadh Lgaiamy 45 g8 Gl
(R 33 51 QF) puindl i Al Y A 4

Aaid) Sl il L Alal eda 8 g ol Jladl S Y Laie
(= 4la 100,000-70,000 Al 1 daeey &as3 a5 Conjoined twins (Aaelamdl)
alay sl

In the United States, women giving birth have 1 in 40 chance of

delivering twins and a 1 in 650 chance of triplets or other multiple births.

Twins happen in two ways. In the case of identical twins (approximately

one-third of all twins), the embryo splits during cleavage into two
separate groups of cells.

Each group develops into an independent embryo. Because they come
from the same single fertilized ovum, they have the same genes and are
the same sex.

Fraternal twins result from fertilization of two separate eggs by two
different sperms. Therefore, they resemble each other no more than do
regular brothers and sisters. They do not contain the same genes and do
not have the same sex.

When the embryo separation is incomplete, the twin would born

attached to one another, a condition referred to as conjoined twins.

Conjoined twins occur in every 70,000 to 100,000 live birth.
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