
Lecture (48 and 49)
The embryonic period

By

Dr. Sally Sayed Anwer

Department of Human anatomy and 
Embryology

Assiut university



Learning objectives 

-Know the sequences that occur from 
the 3rd to 8th week of development. 

-Know derivatives of the ectodermal 
germ layer. 

-Know neurulation. 



The embryonic period (period of organogenesis):

1-Timing:occurs from the third to the eighth weeks of development 

2- Events at this period: It is the time when each of the three germ layers, 

ectoderm, mesoderm, and endoderm, gives rise to several specific tissues and 

organs. By the end of the embryonic period, the main organ systems have been 

established,  and the major  external body features   can be recognizable by the 

end of the second month.

3-Importance of the embryonic period: It is highly sensitive period for the 

occurrence of congenital malformations (teratogensis). 



Derivatives of the ectodermal germ layer:

1-At the beginning of the third week of development, the ectodermal germ

layer has the shape of a disc that is broader in the cephalic than in the caudal

region.

2-Appearance of the notochord and prechordal mesoderm induces the

overlying ectoderm to thicken and form the neural plate .Cells of the plate make

up the neuroectoderm, and their induction represents the initial event in the

process of neurulation.







3- Neurulation:

-Definition: It is the process of formation of neural tube.

- Timing :At nineteenth day(19) of development.

- Stages:

A- By the end of the third week, the lateral edges of the neural plate 

become elevated to form neural folds, and the depressed mid region forms 

the neural groove.







-B-Gradually, the neural folds approach each other in the midline, where they 

fuse . Fusion begins in the cervical region (fifth somite) and proceeds cranially 

and caudally .As a result, the neural tube is formed. 



-C-Until fusion is complete, the cephalic and caudal ends of the neural tube 

communicate with the amniotic cavity by way of the anterior (cranial) and posterior 

(caudal) neuropores. 

-D-Closure of the cranial neuropore occurs at approximately day 25 (18- to 20-somite 

stage), whereas the posterior neuropore closes at day 28 (25-somite stage)

-E- Neurulation is then complete, and the central nervous system is represented by a 

closed tubular structure with a narrow caudal portion, the spinal cord, and a much 

broader cephalic portion characterized by several dilations (3), the brain vesicles 

(forebrain, midbrain and hindbrain).







- Anomalies (neural tube defects) (NTDs)

1- Spina bifida : it consists of splitting of vertebral arches with or without 

involvement of underlying neural tissue.

(A) Spina bifida occulta: it is a defect in the vertebral arches that covered by 

skin and usually does not involve the neural tissue. It occurs in the lumbosacral 

region  and usually marked by a patch of hair without neurological deficit.



(B) Spina bifida cystica (Manifesta):

-It is a severe type of NTDs in which the neural tissue and meninges protrude

through defect in the vertebral arches and skin. Mostly, it occur in the

lumbosacral region with neurological deficit.

- Types:

1- Meningocele: only fluid filled meninges protrude through the defect.

2- Meningeomylocele: meninges and neural tissue protrude through the defect.

3- Myeloschisis (Rachischisis): The neural fold do not elevate and remain as

flattened mass of neural tissue.



- Diagnosis

It can be diagnosed with ultrasound and determination of α fetoprotein level.







2- Anencephaly:

-It is characterized by failure of 

closure of the cephalic part of 

neural tube. As a result, the vault of 

skull does not form leaving 

malformed brain tissue exposed.



Neural crest cells :

A- Formation:

• As the neural folds elevate and fuse, cells at the lateral border or crest of the neuroectoderm

begin to dissociate from their neighbors. This cell population, the neural crest cells.

• They will undergo an epithelial-to-mesenchymal transition as it leaves the neuroectoderm

and displacement to enter the underlying mesoderm (intraembryonic). The Mesenchyme

refers to loosely organized embryonic connective tissue regardless of origin. It is considered

as the fourth germ layer.







B-Derivatives:

1. Pseudo unipolar ganglion cells of the spinal and cranial nerve ganglia.

2. Schwann cells (neurolemmal sheath cells that form myelin in the PNS).

3. Multipolar ganglion cells of the autonomic ganglia.

4. Leptomeninges (pia-arachnoid).

5. Chromaffin cells of the suprarenal medulla.



6. Pigment cells (melanocytes)& iris pigment cells.

7. Odontoblasts (dentine-forming cells).

8. Skeletal and connective components of the pharyngeal arches.

N.B. The original mesoderm of the pharyngeal arches gives rise to the 

pharyngeal muscles. 

9. Aorticopulmonary septum of the heart. 

10. Parafollicular cells (calcitonin-producing C cells).





melanocyte

epidermis



4-By the time the neural tube is closed, two bilateral ectodermal thickenings, the 

otic placodes and the lens placodes, become visible in the cephalic region of 

the embryo .

6-During further development, the otic placodes invaginate and form the otic 

vesicles, which will develop into structures needed for hearing and maintenance 

of equilibrium. At the same time, the lens placodes appear and invaginate 

during the fifth week to  form the lenses of the eyes. 







In general terms the ectoderm gives rise to organs and structures that 

maintain contact with the outside world (Very important):

1- The central nervous system (The brain and spinal cord).

2-The peripheral nervous system. 

3-The sensory epithelium of the ear, nose, and eye.

4- The epidermis, including the hair and nails.  

5- Subcutaneous glands (sweet, sebaceous and the mammary glands).



6-The pituitary gland and parotid gland.

7- Enamel of the teeth.

8- Lining of the inlet of the gut (part of oral cavity), and outlet of the 

gut (lower 1/2 of anal canal).





Control of  embryonic development (reading):

-Development of human body results from genetic plans in the chromosomes. 

Most developmental processes depend on a precisely coordinated interaction of 

genetic and environmental factors. 

-Several control mechanisms guide differentiation and ensure synchronized 

development, such as tissue interactions, regulated migration of cells and cell 

colonies, controlled proliferation, and programmed cell death.



-Embryonic Development is essentially a 

process of growth and increasing complexity of 

structure and function. Growth is achieved by 

mitosis together with the production of extracellular 

matrices, whereas complexity is achieved through 

morphogenesis and differentiation. 

-The cells that make up the tissues of very early 

embryos are pluripotential, which under different 

circumstances are able to follow more than one 

pathway of development.
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