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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. Blocks to polyspermy include changes in membrane potential and

altering of the external coat of the egg.
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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.

Fusion of membrane triggers egg activation by the release of calcium, which
initiate changes in the egg (figure 2).

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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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.
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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).
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Figure 3: Human Embryo Development from Ovulation to Implantation
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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.
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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.
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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
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.
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Tooth germ, embryonic tooth, derived from the mesodermal (middle) and
ectodermal (outer) layers of embryonic tissues. Tooth development in
mammals, including humans, begins in the fetus when a thin ectodermal layer,
the dental lamina, overlying the mouth sides of the rudimentary upper and lower
jawbones, proliferates to form two horseshoe-shaped structures corresponding

to the future dental arcades (the tooth rows).
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Enamel organs, in the form of rounded swellings, develop in the dental lamina;
each swelling is the future site of a single tooth. The enamel organ is
responsible for mapping out the full size and shape of the crown of the tooth; it
also exerts an organizing influence over the development of the mesodermal

portions of the tooth.
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Gradually becoming cup-shaped, the enamel organ partially encloses
an adjacent mesodermal structure, the dental papilla. Unenclosed mesoderm of
the dental papilla surrounds the enlarging enamel organ and forms a follicular
sac. Together, enamel organ, dental papilla, and follicular sac constitute the

tooth germ (figure 5).
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After differentiation the enamel organ will have formed the enamel cap of the

tooth crown; the dental papilla will have formed the dentine and pulp chamber
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of the tooth; and the follicular sac, the periodontal membrane. The inner and
outer cellular layers of the enamel organ continue beyond the crown and
constitute the sheath of Hertwig, which maps out the shape of the tooth roots;
these are later calcified by cells of mesodermal origin. Mineralization occurs at
the junction of enamel organ and dental papilla. Tooth cells that are active in
differentiation and calcification of the teeth include ameloblasts for the enamel,

odontoblasts for the dentine, and cementoblasts for the cementum (figure 6).

When the crown is complete, the growing roots push the tooth toward the mouth
cavity. Overlying bone is resorbed so that the bony crypt becomes a tooth
socket, and the follicular sac is converted into a periodontal membrane, which

supports and retains the tooth in its socket (figure 7).
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Figure 5: Stage of tooth development from embryonic germ layer

11

. _________________________________________________________________________________________________________________________________________________________________|]
https://manara.edu.sy/



https://www.britannica.com/science/periodontal-membrane
https://www.britannica.com/science/cementum

—

6LiaJl

NANAZA UNNERZITY

0
oD

£

cementum

Sgarceleg
blood

oo 9@.6' o%

=

=)

@ wiww.123esaaf,com

figure7: Structure and division of the tooth ¢sd) aludi g 4y :7 JS&l)

12

https://manara.edu.sy/




A /

ojliaJl

NANAZA UNNERZITY

Embryonic membranes 4ssial) 4us&9)-1 |
s odln) i e 35 Al e lall (SIS gLl ¢ 15891 1 3

ciall 325 ) allantois «awdl s cchorion axdiall s camnion Ll 5 cyolk sac zell S -
(8 S5 aani g aliiall

agany A g shadl JLalls ¢ slae ((Ladl) eling Unlae 4l il gf alima 8 byl (i 65
(8 JS) ks 4y 5 plai Y1 (16

Glllate 40l 2% dua (9 JSS) placenta depdiall AL aa 1) dilay ae cliud) g ardiall ey
Aapliall 33k e Gaall 430

g 5o Apaniie il sy Ll daiall i
Sle corpus luteum Lia¥) awall éas
128 5 g gl ZU) (A ) aiuY)
3 Jaall DA Ll 5 Caalall &g ey
GAY el el ki sy
ke g i) anall G SAL sl
psty Cua AlbY) 2 Gandl S e

Jaall acal da 33U Al ga el ) 8L

s sheal) Jileally Unlaa (aiad) +8 J8

Figure 8: Embryo enclosed in amniotic liquid
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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 8).

Most of the time during its development, the embryo is enclosed in water
filled membrane (figure 8), 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 9).

The placenta also produces hormone chorionic gonadotropin, which stimulate
the corpus luteum to continue producing progesterone and thus prevents

menstruation and ovulation during pregnancy.
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figure 8:Membranes surrounding human embryo :bwi) ¢iag dasaall L5841 ;9 J&
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Figure 10: Formation the Arm and Leg Buds

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
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evident. Nervous system develops during the third month and the arms

and legs start to move. The embryo begins to show facial expressions.
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In the vertebrates, organogenesis begins with neurulation and

somitogenesis (figure 11). Somitogenesis is the process by which somites
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form. In vertebrates, somites give rise to skeletal muscle, cartilage,

tendons, endothelial cells, and dermis.
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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 12: the embryo is ready for birth (the ninth month of pregnancy)
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