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Isthe science that dealswith the study of the
origin and development of human beings from

he rocess of fertilization to the process of birth. |

Fig.1: Fertilization to birth.




Developmental periods:

Embryonic period:

The time from fertilization to the end of the 8"
week of development. During this period, the
developing human is called Embryo.

Fetal period:
The time from the beginning of the!9™ week until
birth. During this period, the developing human is
called Fetus.

Sometimes, the period from fertilization until implantation
IS called Pre-embryonic period.
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Fig.3: Process of Fertilization




Results of Fertilization

1. Restoration of the diploid number of

chromosomes. [ sperm  oocle |— s
dmmsoms cromome s

2. Determination of the chromosomal sex of the
embryo. Ky :Fmale [ XY male
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3. V?ﬂ,,,at'fn mM the \bhuman wf\ae(\:l,\es due to the  BSEdEl
“Wmingling’ “of ““ehromosomes from two B
different individuals, the Jh(z)crossng over of
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4. Metabolic activation that initiates the cleavage
of the zygote. — here. Sovke W 18k week of. dudap




The 18 Week of Devel opment

series of sequential processes :
(One happens after the other)

l Cleavage of
the Zygote 3. Implantatlon'
9 . Blastocyst ’

formation
Haom:




Cleavage of the Zyqote:

number of chromo somex Joexn} chan

» |s the repeated mitotic division of the zygote
resulting In a rapid increase in the number of
cellswith adecrease in their size.

Pl DY e ds [ 248!
> The resulting cells are called Blastomeres.”

» Not all cells necessarily divide at the same
time; so, the number of cells does not follow
the mathematical progression 2, 4, 8, 16, 32, ... j

Pluishl 3 A5 LRI 438 doPu Sas

Blasto- = forming. —mere = part.
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Fig.4 (continued): Note how the zona pellucidais not present
around the late blastocyst.
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= (Zona pellucida: a layer of glycoprotein that
surrounds the oocyte. It continues to surround

the dividing zygote until the late blastocyst stage
(6 days after fertilization).

- 8625350yt
* Morula: is a solid sphere of blastomeres that
forms about 4 days after fertilization.

Fig.5: Morula, aball of blastomeres.
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Fig.6: The cleavage of the zygote begins in the uterine tube and ends in the uterus.




The uterine tube is lined by simple columnar ciliated
epithelium , and that helps the zygote to move
through the uterine tube to the uterus.




Blastocyst Formation:
| | . I Fig.7: The blastocyst
@ At about 5 DAF, fluid starts to accumulate |anditshatching.
within the zygote - formation of a fluid filled
cavity called Blastocystic cavity. The zygote at
this stage is called Blastocyst. «=kll swrvounded by
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M The blastocyst emerges from the surrounding
zona pellucida by a process called Hatching.

d Inthe blastocyst, the cells form two groups:

I. The inner cell mass (embryoblast) on the
Inside which will form the embryo.

1} Surroundirl“qﬁme blastocyst is a layer of cells
caled the trophoblast which will form the
embryonic part of the placenta and part of the

choriu (e Card shasny /m problashs: will form
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s Implantation is the attachment of the trophoblast (near
the embryoblast) to the endometrium of the uterUs and
the subsequent .iembedding of the embryo within the
endometrium. It usually occurs in the fundus or body of
the uterus and begins about 6 DAF.

o0

» At this stage, the trophoblast will form two layers of

cells:

Cytotrophoblast: the inner layer. (single Loyer)

Syncytiotrophoblast: this is the outer layer near the

embryoblast. It consists of several cells that fuse

together to form amultinucleated syncytium. [ lost tHhair CAA:
#acls as a single wilk-

“ At this time, a layer of cuboidal cells appears on the

embryoblast. Thisis called the hypoblast.

o
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Fig.8: Implantation of the embryo.
In (b), note the divison of the
trophoblast into two layers. Also
note the formation of the hypoblast.
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The 2 Week of Development

Al ocewn .
Completion of
M HM/ somML Implantation
Hime /
* ,'0 6H/LW * Formation of the
% Bilaminar Disc
J

Development of
the Chorionic Sac




Completion of Implantation - occus in te endom
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> By the activity of certain enzymes,” the

syncytiotrophoblast will continue to invade the uterine
wall until the whole embryo is embedded in the wall
(Abou’E/ 10 DAF). x 21 s dhex
* He embnyo qels c,omp\ddj i dhe endomebrium of ulornd-

» Up to this moment, the embryo was nourished by

secretions from the mucosa of the uterine tube and uterus.

» (As implantation happens, some cells in the connective
tissue of the uterine wall will enlarge and become filled
with glycogen and lipids. These cells (called Decidual
cells) will be engulfed by the syncytiotrophoblast and
their contents are used to nourish the embryo.




» Multiple lacunae will appear in the syncytium.
These will be connected with each other to form
a network. The syncytiotrophoblast will erode
the enlarged endometrial capillaries and glands
and maternal blood and glandular secretions
will pour into these lacunae. The blood and the

secretions will provide nutrition for the embryo.
#whm the sywey o Hophoblost invedes v He ulrum&ﬁ-&:j wil]
Blood vessels % glames, v Hie content wil Pk frto Hee lacumne
> By the end of the 2 week, extensions from the

cytotrophoblast will protrude into the overlying
layer of syncytiotrophoblast forming the
primary chorionic villi.
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Fig.9: Completion of implantation.
In (b), we have lacunae within the
syncytium. In (c), the lacunae
formed a network. Note how
maternal  blood and glandular

secretions pass into these lacunae.
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Fig.10: Primary chorionic villi.
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Formation of the Bilaminar Disc

d Asimplantation progresses, changes occur in the
embryoblast.

d The embryoblast will form a flattened, almost
circular disc. This disc Is formed of 2 Iayers
(Bilaminar). These are: & 7

a. Epiblast: thicker, formed of
columnar cells, related to
amniotic cavity.

b. Hypoblast: thinner, formed of gL ==
cuboidal cels, relaed to | SO
exocoelomic cavity. N <«

Fig.11: The bilaminar dISC ‘ ;tr“g




d At the same time, a cavity app%arﬁ‘m the
embryoblast called the Amniotic cavity’ The
epiblast forms its floor. Cells derived from the
epiblast form the amniotic membrane (or
amnion) that covers the amniotic cavity. sauewouws

Squamo us, cdlg
Cdls Yne) Wl

1 'Célls derived from the hypoblast will @ the
cytotrophoblast, thus, covering the blastocystic
cavity. These cells form what’s called the
exocoelomic membrane and the cavity is now
called the exocoelomic cavity. %/

1
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Fig.12: The bilaminar embryonic disc and the two cavities. | € X0 CO€




* o1 v ambmo cebled wesodurmm.
d A layer of connective tissue will be formed. This layer

(called the extraembryonic m&eodeervill surround
(

the amnion and the exocoelomic cavity\(which is now
called the primary umbilical vesicle).

d Soon, severa small spaces will appear in the
extraembryonic mesoderm. These spaces will fuse to
form a single cavity caled the extraembryonic
coelom. This completely surrounds the amnion and
umbilical vesicle except at the connecting stalk .

d As this new cavity enlarges, a part of the primary
S, ., umbilical vesicle is pinched off (this will later
el disappear). The [remaining vesicle is caled the

Ui

<:» Secondary umbilical vesicle.
(RS0




Development of the Chorionic Sac

v

The extraembryonic coelom will divide the
extraembryonic mesoderm into 2 layers:

Extraembryonic somatic mesoderm: this covers
the amnion and connecting stalk and lines the
trophobl ast. dahd to viseral

Extraembryonic splanchnic mesoderm: this
covers the umbilical vesicle. — ¢an60m 1, % d

The extramembryonic [somatic| mesoderm and
the two layers of the trophoblast form the

Chorion. u




v By the end of the 2" week, the primary
chorionic villi and the secondary umbilical
vesicle are formed. At this time, the
extraembryonic coelom Is called the chorionic
cavity.

v' The embryo (with its amniotic cavity) and the
umbilical vesicle are suspended in the chorionic
cavity by the connecting stalk.

v Some cells of the
lwsy  hypoblast will become
tww) columnar to form the
(N

W prechordal plate (future
e Site of mouth).

e Amnioblast cell
: 2

Fig.13: The prechordal plate.
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Fig.14 (continued): Events late in the 2
week. In (C), note the division of the
extraembryonic mesoderm into two
parts. In (D), the chorionic cavity is
formed.
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