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Learning objectives

1- Know the derivatives of mesoderm.

2- Know the derivatives of endoderm.

3- Know the external appearance of embryo during second month.



Differentiation of the mesodermal germ layer

1- The cells of the mesodermal germ layer form a thin sheet of loosely arranged 

tissue on each side of midline.

2-At 17th day of development, cells close to the midline proliferate and form 

thickened plate of tissue called paraxial mesoderm.

3- laterally, the mesoderm remains thin and called lateral mesoderm.

4- The appearance of intraembryonic coelom in the lateral mesoderm, divides

into 2 layers :

(a) Somatic or parietal mesodermal layer which is continuous with mesoderm 

covering the amnion.











(b)Visceral or splanchnic mesodermal layer  which is continuous with mesoderm covering the yolk 

sac. Both layers of lateral mesoderm line a new cavity called intraembryonic cavity.

5- Intermediate mesoderm connects paraxial and lateral plate mesoderm.

N.B. The intraembryonic mesoderm  is differentiated into 3 regions:

A-Paraxial mesoderm.

B-Intermediate mesoderm.

C-Lateral plate mesoderm.









DEVELOPMENT OF THE 

INTRAEMBRYONIC COELOM 

•The primordium of the intraembryonic 

coelom (embryonic body cavity) 

appears as isolated coelomic spaces in 

the lateral mesoderm and cardiogenic 

(heart-forming) mesoderm. These 

spaces soon coalesce to form a single 

horseshoe-shaped cavity, 





•The intraembryonic coelom,  divides the lateral mesoderm into two layers: 

•A somatic or parietal layer of lateral mesoderm located beneath the ectodermal 

epithelium and continuous with the extraembryonic mesoderm covering the amnion. 

•A splanchnic or visceral layer of lateral mesoderm located adjacent to the 

endoderm and continuous with the extraembryonic mesoderm covering the  Yolk 

sac(umbilical vesicle). 





•The somatic mesoderm and overlying 

embryonic ectoderm form the embryonic 

body wall or somatopleure, whereas the 

splanchnic mesoderm and underlying 

embryonic endoderm form the embryonic 

gut or splanchnopleure. 

•During the second month, the 

intraembryonic coelom is divided into three 

body cavities: 

•Pericardial cavity 

•Pleural cavities 

•Peritoneal cavity 





These body cavities have a parietal 

wall lined by mesothelium ( 

parietal layer of peritoneum) 

derived from somatic mesoderm 

and a visceral wall covered by 

mesothelium (visceral layer of 

peritoneum) derived from 

splanchnic mesoderm . 









1- Paraxial mesoderm

1- At the third week, the paraxial mesoderm  begins to be arranged into 

segments.

2- These segments  are called somitomeres and appear first in the cephalic 

region of the embryo. Their formation extend caudally. It consists of 

mesodermal cells arranged around center.





3- The first pair of somites arises in the occipital region of the embryo at 

approximately the 20th day of development . From here, new somites appear 

in craniocaudal sequence at a rate of approximately three pairs per day. 

4-At the end of the fifth week, 42 to 44 pairs are present. There are 4 

occipital, 8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and 8 to 10 coccygeal 

pairs. 



5- The first occipital and the last five to seven coccygeal somites later 

disappear, while the remaining somites form the axial skeleton .

6-The age of an embryo can be accurately determined during this early time by 

counting somites because somites appear in specified period. 

Approximate age (days) Number of somites

20 1-4

21 4-7

22 7-10





Somites differentiation:

(A)When somites first form, they exist as a ball of mesoderm (fibroblast-like)

cells. These cells arrange themselves in a donut shape around a small lumen.

(B) By the beginning of the fourth week, cells of the somite shift their position

to surround the neural tube and notochord. Collectively, these cells form the

sclerotome that will differentiate into the vertebrae and ribs.









(C) Cells at the dorsomedial and ventrolateral edges of the upper region of

the somite form (Myotomes) precursors for muscle cells, while cells between

these two groups form the dermatome. Cells from the ventrolateral edge

migrate into the parietal layer of lateral plate mesoderm to form most of

the musculature for the body wall (external and internal oblique and

transversus abdominis muscles) and most of the limb muscles. Cells from

the dorsomedial edge form muscles of the back.





(D) Each myotome and dermatome retains its innervation from its segment 

of origin, no matter where the cells migrate. Hence, each somite forms its own 

sclerotome (the tendon, cartilage and bone component), its own myotome 

(providing the segmental muscle component), and its own dermatome, which 

forms the dermis of the skin . Each myotome and dermatome also has its own 

segmental nerve component.





2- Intermediate  mesoderm

1-Intermediate mesoderm temporarily connects paraxial mesoderm with the

lateral plate.

2- It differentiates into urogenital structures. In cephalic regions, it forms

segmental cell clusters (future nephrotomes), whereas more caudally, it forms

an unsegmented mass of tissue, the nephrogenic cord.







3- Lateral plate mesoderm

1- Mesoderm from the parietal layer (somatopleuric mesoderm), together with 

overlying ectoderm, forms the lateral body wall folds .These folds, together with the 

head (cephalic) and tail (caudal) folds, close the ventral body wall. 

2-The parietal layer of lateral plate mesoderm then forms the dermis of the skin in 

the body wall and limbs, the bones and connective tissue of the limbs, and the 

sternum. In addition, sclerotome and  myotomes that migrate into the parietal layer 

of lateral plate mesoderm form the costal cartilages, ribs, limb muscles, and most 

of the body wall muscles. Also, the parietal mesoderm forms the parietal layer of 

body cavities (pericardium, pleura and peritoneum).



2- Visceral layer of lateral 

mesoderm, with embryonic 

endoderm, forms the wall of the 

gut tube. They also, forms the 

visceral layer of body cavities.





Folding of the embryo

It is a significant event in the establishment of body form into a somewhat 

cylindrical embryo.

Cause of folding (for reading): 

Folding occurs in both the median and horizontal planes and results from rapid 

growth of the embryo. The growth rate at the sides of the embryonic disc fails to 

keep pace with the rate of growth in the long axis as the embryo increases rapidly in 

length. 



Folding of the Embryo in the Median Plane 

Folding of the ends of the embryo ventrally produces head and tail folds that result in the 

cranial and caudal regions moving ventrally as the embryo elongates cranially and caudally. 

1-Head Fold 

-By the beginning of the fourth week, the developing forebrain grows  and overhangs 

the developing heart. 

-Concomitantly, the septum transversum (transverse septum), primordial heart, 

pericardial coelom(cavity), and oropharyngeal membrane move onto the ventral 

surface of the embryo. During folding, part of the endoderm of the  yolk sac is incorporated 

into the embryo as the foregut.







-After folding, the septum transversum lies caudal to the heart where it  

develops into the central tendon of the diaphragm . 

Tail fold:

-Folding of the caudal end of the embryo results primarily from growth of the 

distal part of the neural tube. During folding, part of the endodermal germ layer 

is incorporated into the embryo as the hindgut (primordium of descending 

colon). 

-The terminal part of the hindgut soon dilates slightly to form the cloaca

(primordium of urinary bladder and rectum). The connecting stalk (primordium 

of umbilical cord) is now attached to the ventral surface of the embryo.









Folding of the Embryo in the Horizontal Plane 

-Folding of the sides of the embryo produces right and left lateral folds . 

–Lateral folding is produced by the rapidly growing spinal cord and somite. 

The ventrolateral wall fold toward the median plane, rolling the edges of 

the embryonic disc ventrally and forming a roughly cylindrical embryo. 

As the abdominal walls form, part of the endoderm germ layer is incorporated 

into the embryo as the midgut (primordium of small intestine). 



Cephalic 
folding 

Caudal 
folding

Lateral 
folds 



-After lateral folding, the connection between midgut 

and yolk sac called omphaloenteric(yolk sac) duct. 

-The head and tail and two lateral folds move ventrally,  

pulling the amnion down with them, such that the 

embryo lies within the amniotic cavity. The ventral 

body wall closes completely except for the umbilical 

region where the connecting stalk and yolk sac duct 

remain attached .

- The region of attachment of the amnion to the ventral 

surface of the embryo is narrow umbilical region . 







What is the results of folding? 

1- formation of gut (foregut , mid gut 

and hind gut) with formation of yolk 

sac duct.

2-Migration of heart, pericardial 

cavity and oropharyngeal membrane 

ventrally instead of cranially.

3-Migration of septum transversum 

caudal to heart.

4-Closure of ventral body wall except 

at region of umbilical ring 



Blood and blood vessel formation

(A)Blood vessels form in two ways: vasculogenesis, whereby vessels arise

from blood islands and angiogenesis, in which vessels sprout from existing

vessels.

(B)The first blood islands appear in mesoderm surrounding the wall of the

yolk sac at 3 weeks of development and slightly later in lateral plate

mesoderm and other regions .These islands arise from mesoderm cells

that are induced to form hemangioblasts, a common precursor for vessel and

blood cell formation.





Derivatives of the  endodermal germ layer (formation of gut tube)

1-The gastrointestinal tract is the

main organ system derived from

the endodermal germ layer. This

germ layer covers the ventral

surface of the embryo and forms

the roof of the yolk sac .





2- As a result of cephalocaudal growth and closure of the lateral body wall

folds , a larger portion of the endodermal germ layer is incorporated into the

body of the embryo to form the gut tube.

5-The tube is divided into three regions: the foregut, midgut, and hindgut.

The midgut communicates with the yolk sac by way of a broad stalk, the

vitelline (yolk sac) duct . This duct is wide initially, but with further growth

of the embryo, it becomes narrow and much longer.





6- At the cephalic end of the gut , the foregut is temporarily bounded by an

ectodermal–endodermal membrane called the oropharyngeal membrane. This

membrane separates the stomadeum, the primitive oral cavity derived from

ectoderm, from the pharynx which is a part of the foregut derived from

endoderm.

7-In the fourth week, the oropharngeal membrane ruptures, establishing an

open connection between the oral cavity and the primitive gut.



8- The hindgut also terminates temporarily at an ectodermal– endodermal

membrane, the cloacal membrane. This membrane separates the upper part of

the anal canal, derived from endoderm, from the lower part, called the

proctodeum, which is formed by an invaginating pit lined by ectoderm.

9- The cloacal membrane breaks down in the seventh week to create the

opening for the anus. As result of cephalocaudal growth and lateral folding, the

allantois is incorporated into the body of the embryo forming the cloaca.





Function of yolk sac:

(a) It act as a nutritive organ during the

earliest stages of development

(b) It also contributes some of the first

blood cells, although this role is very

transitory.

(c) One of its main functions is to

provide germ cells that reside in its

posterior wall and later migrate to the

gonads to form eggs and sperm



Summary of endodermal derivatives:

● The epithelial lining of the gastrointestinal tract except for an upper and lower

part derived from ectoderm.

● The epithelial lining of respiratory tract.

● The parenchyma of the thyroid, parathyroids, liver, and pancreas.

● The reticular stroma of the tonsils and the thymus.

● The epithelial lining of the urinary bladder and the urethra .

● The epithelial lining of the tympanic cavity and auditory tube.
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