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بسم اهلل الرحمن الرحيم 
 

 

 

 

ا  َو َو َو ْد  نَو لَو ْد ااَو  خَو ا نُس َو َو ٍة   اْد ننَو ا    يا  ِّ {12}ط   
ااُس   ُس َّم  لْدنَو ياٍة  ف ي نُسطْد َو ًة   َو َو  { 13 } َواَو ا َّم  
ا نَو لَو ْد لَو َو ًة    نُّنطْد َو َو  خَو ا  َو نَو لَو ْد لَو َو َو  فَوخَو ا  ُس ْد َو ًة    ْد َو نَو لَو ْد فَوخَو   ُس َّم  
ا اًة    ْد ُس ْد َو َو  ا    َو نَو نَو ْد ا َو  فَو َو ااُس   ُس َّم   َو ْد اًة    ْد   َو لْد اًة   َوننَو ْدنَو اَو  خَو   خَو

ااَو َو  ُس  فَو َو َو
اُس   َّم نَو ا    ياَو   َو ْد { 14 }  ْدخَو  
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Third to eighth week of development 

Embryonic Period 

Period of Organogenesis 

 
During this period, the developing human is called EMBRYO. Starting from the third 

week of development (first week following the missed menstrual period), major 

changes occur in the embryonic disc, cavities and chorionic villi. 

 

A- Changes in embryonic disc 
 

The most characteristic event in the third week of human development is Gastrulation. 

Gastrulation is the process that establishes all three germ layers in a trilaminar germ 

disc (ectoderm, endoderm and mesoderm) of the embryo. 

 

 Gastrulation is characterized by:  

 

1) Formation of the primitive streak (shallow groove), primitive node and primitive pit 

in the midline of the caudal region of the epiblast 

2) The three germ layers originate from the epiblast: 

a- Intraembryonic mesoderm (IEM) : the migratory epithelial cells pass to the 

primitive streak then detach themselves and invaginate between epiblast and 

hypoblast to form the middle layer 

b- Endoderm: Cells from primitive streak displace the hypoblast  

c- Ectoderm: The rest of epiblast form the ectoderm 

 

As more and more cells are added, the IEM migrates: 

a- Laterally: until it becomes continue with the extaembryonic mesoderm covering 

the amnion and 2
ry

 yolk sac. 

b- Cephalic: on each side of the midline until they meet in the most cephalic part 

of the embryonic disc in front of the “prechordal plate” (buccopharyngeal 

membrane) 

In the region immediately behind the caudal end of the primitive streak, the ectoderm 

and the endoderm remain in firm contact with each other forming a bilaminar 

membrane, the “ cloacal membrane” (urogenital and anal membranes). Part of the 

posterior wall of the yolk sac form a small diverticulum, the allantois, which extends 

into the connecting stalk (the allantois has no role in human). 

 

 

 

 

 

 



Raouf Abdel-Rahman Fadel                                   Third to eighth week of development       4      

________________________________________________________________________________ 

 

 

 
 

 Formation of the notochord 
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The notochord, in its final stage, is a solid cord of cells which arise from the primitive 

pit and extend cephalad until the prechordal plate in the midline and are situated 

between the ectoderm and endoderm. It is the basis of the axial skeleton and its 

remnant form part of the intervertebral disc. It also induces the overlying ectoderm to 

thicken and form neural plate (neuroectoderm) which will form later on the neural 

tube and neural crest. The neural tube will give rise to the central nervous system 

(Brain and spinal cord).  

  

Certain organs started their development in the third week of development: 

1) The nervous system (Neurulation): under the induction effect of the notochord, 

the neural tube starts to develop in the ectoderm. 

2) The primitive cardiovascular system including blood cells and heart tubes 

formation in the intraembryonic mesoderm of the cardiogenic area (lies in front 

of the prechordal plate . 

These two systems start to develop early as they are important for the reflex activities 

and the nutrition of the developing embryo. 

 

 

 

 Derivatives of embryonic disc 

 
During the embryonic period ( 3rd -8

th
  week), the cells of the three germ layers 

divide, migrate and differentiate in a precise controlled pattern (e.g. molecular 

regulation) and give rise to a number of specific tissues and organs to form the various 

organ systems (organogenesis). 

 

I- Mesoderm 

In each half of the embryonic disc, on both sides of the midline (notochord), the IEM 

is divided into three regions from medial to lateral: 

1- Paraxial mesoderm: which will breaks up into segments and forms the somites. 

The number of somites indicates the age of the embryo (eg. 4 somites=21days, 

31 somites =30days...). In general, it gives rise to: bone, cartilage, muscle 

tissue, connective tissue and dermis of the skin. 

2- Intermediate mesoderm: It general it gives rise to: excretory elements of the 

urinary system, the gonads  

3- Lateral plate mesoderm: a cavity is formed in this region (intraembryonic 

coelom). In general it gives rises to smooth muscle of the gut and serous 

membranes of the pleura, peritoneum and pericardium. It also gives rise to the 

primitive heart, blood cells, spleen and cortex of adrenal gland. 

 

 

II- Ectoderm 

 The ectoderm is divided into: 
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a- Surface ectoderm: it give rises to the epidermis of the skin and other structures 

(e.g. hair,nail...) 

b-  Neuroectoderm: it gives rise to the nervous system and other structures (eg. 

Retina, medulla of suprarenal gland) 

 

 

III- Endoderm 

This layer gives rise to: 

a- Epithelial lining of certain organs such as the gut, respiratory tract, urinary 

bladder.... 

b- Parenchyma of  certain organs like : liver, pancreas, tonsil....... 
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 Shape of the embryonic disc and fate of primitive streak 

 
The rounded embryonic disc becomes pear shaped. Elongation and broadening of the 

disc occurs in the cephalic region only. This will lead to regression of primitive streak 

till it disappears. If remnant of the primitive streak persist it will leads to a large tumor 

known as sacrococcygeal teratoma.  

 

 
 

 

 

 

 

B- Intraembryonic coelom 

 
This cavity splits the lateral plate mesoderm into parietal or somatic layer (continuous 

with the amnion) and visceral or splanchnic layer (continuous with the yolk sac). 

This cavity will be divided to form the three body cavities: 

 Pericardial cavity 

 Pleural cavities 

 Peritoneal cavity 

The intraembryonic coelom is connected to the extaembryonic coelom except in the 

pericardial area. At this area the two cavities are separated by a layer of mesoderm 

called septum transversum. The septum transversum will give rise to the central 

tendon of the diaphragm and liver stroma. 
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C- Folding of the embryo 

 
This event is important to convert the flat embryonic disc into cylindrical embryo. It is 

due to the growth of the embryo. It occurs in two planes: 

a- Median plane : the head and tail folds 

b- Horizontal plane:  the lateral folds 

 

Head fold: mainly due to the growth of the brain. It leads to: 

1- The primitive heart, pericardial cavity and the oropharyngeal membrane moves 

on the ventral surface of the embryo (heart form a bulge ventrally below the 

oropharyngeal membrane(mouth)) 

2- The septum transversum (diaphragm) becomes caudal to the heart  

3- The cranial part of the endoderm (of the yolk sac) is folded upon itself and form 

the primitive foregut (from pharynx to duodenum) 

 

Tail fold: due to growth of the caudal part of the neural tube (spinal cord). It leads to: 

1- The caudal part of the endoderm (of the yolk sac) is folded upon itself and form 

the primitive hindgut including the cloacal membrane (anus) (from large 

intestine to anus). 

2- Connecting stalk (primordium of the umbilical cord) lies in the ventral surface 

of the embryo 
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Lateral folds: due to growth of the spinal cord and somites. It leads to 

1- cylindrical embryo 

2- Formation of the primitive mid gut (from duodenum to large intestine) from the 

remaining endoderm (the connection between the midgut and yolk sac will 

narrow with further development).  

3- Obliteration of the extaembryonic coelom due to the enlargement of the 

amniotic cavity, which will form later on the epithelial lining of the umbilical 

cord. 

4- Yolk sac decreased and then disappears 
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D- Changes in the trophoblast (chorionic plate ) 

 
The trophoblast is the premordium of the fetal part of the placenta.  

 

 Primary chorionic villi: is formed at the end of the second week of development 

and it consists of a cytotrophoblast core covered by a syncytial layer (2 layers: 

cyto+syncytio).  

 

 Secondary chorionic villi: In the beginning of the third week, mesodermal cells 

(somatopleuric EEM) penetrate the core of primary villi to form the secondary 

chorionic villi (3 layers: cyto+syncytio+mesoderm). 

 

 Tertiary chorionic villi: By the end of the third week, mesodermal cells in the 

core of the villus begin to differentiate into blood cells and small capillaries and 

the villi are transformed into the tertiary chorionic villi (4 layers: 

cyto+syncytio+mesoderm (c.T)+endothelium of capillary). These four layers 

form the placental membrane (barrier) which separates the fetal blood 

circulating in the capillaries of the villi from the maternal blood present in the 

intervillous space. 
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Although the placental membrane prevent mixing the blood of the fetus with that of 

the mother, however it allows the transport of certain substances across it in both 

directions e.g. gas exchange, hormones, drugs, viruses……..etc. This transport occurs 

only in certain areas in the tertiary villi, were the endothelial layer of capillaries come 

in contact with the syncitial layer (only 2 layers) 
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During the fourth week, the developed capillaries in the villi communicate with those 

developed in the mesoderm of the chorionic plate and connecting stalk (primordium of 

umbilical cord). The vessels in the connecting stalk will communicate with those 

formed in the embryo and this will connect the vasculature of the embryo to that of the 

placenta establishing the fetal-placental circulation 
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F-External appearance during Embryonic period 
 

At the end of the first month of development, the embryo is characterized by the 

presence of somites, pharyngeal arch, pericardial bulge, limb buds and tail. 

 

During the second month, the major features of the body form and established as: 

Rounded contour 

Absence of the tail 

Head formation with the appearance of the primordium of the eye, ear and nose 

Fingers start to appears in the limbs 

 


