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Extra-Embryonic Membranes in Chick
During the development of chick, certain specialized embryonic tissues or structures are produced that temporarily or permanently do not enter into the formation of the embryo themselves. These are external and are responsible for the proper development of the embryo

These structures are collectively termed as extra-embryonic membranes or foetal membrane.They serve to provide the requirements of the embryo in connection with nutrition, gas exchange, removal or storage of waste materials and protection.

Four extra-embryonic membranes are found in chick.

i. Amnion:The amnion is a thin membrane which eventually encloses the entire developing embryo in a fluid-filled sac. 

ii. Yolk Sac:It is the most primitive structure containing a network of blood vessels and encloses the yolk of the egg. 

iii. Allantois:Allantois serves as an excretory and respiratory structure. It is a large sac like structure in birds, 

iv. Chorion (Serosa):Chorion is a very thin membrane and it covers the embryo and other extra-embryonic membranes. It is formed by the fusion of the amniotic folds over the embryo. All these extra-embryonic membranes are composite structures as they involve two germ layers.

The amnion and chorion are made up of extraembryonic ectoderm and somatic layer of mesoderm, while the yolk sac and allantois are composed of extraembryonic endoderm and splanchnic layer of mesoderm.

Development of Extra-Embryonic Membranes:

During neurulation (neural tube formation) of chick, the lateral plate mesoderm splits into an outer somatic layer of mesoderm lying at the inner side of the ectoderm and an inner splanchnic layer of mesoderm lying outer to the endodermal layer. Both these mesodermal layers enclose a coelomic space between them.

The somatic layer of mesoderm and ectoderm are collectively known as somatopleure, while the splanchnic layer of mesoderm along with endoderm forms the splanchnopleure. At the time of development of the avian blastoderm, the somatopleure and splanchnopleure gradually spread peripherally over the yolk mass, far beyond the area where the body of the embryo is taking form.

Shortly, the embryo proper begins to be undercut by a series of body folds that serve to delimit the embryonic regions from the more peripheral extra-embryonic somatopleure .After the formation of the body folds, the somatopleure and splanchnopleure of chick develops into the four extra-embryonic membranes.


Development of Yolk Sac:
i. 1. This is the first embryonic membrane to appear in the embryo.

ii. The splanchnopleure does not close the duct from the ventral side but grows over the yolk surface finally enclosing the entire yolk mass.

iii. The yolk mass thus temporarily serves as the floor of the gut.

iv. The part of the gut that remains accessible to the yolk is the mid gut

v. With the increase in the fore and hind gut the mid gut is diminished but it maintains the connection with the underlying yolk by means of a yolk duct or yolk sac
vi. With the constriction of the yolk sac vitelline arteries and veins run parallel and traverse the yolk stalk.

vii. The vascular network developed in the splanchnopleure of the yolk covers the yolk mass.

viii. Endodermal cells lining of the yolk sac secretes digestive enzymes which hydrolyses the yolk.

ix. The digested yolk is then absorbed by the blood capillaries and transported to the embryo.

x. In older embryo the epithelium of the yolk develops folding over the yolk mass to increase the surface area of absorption of the digested yolk.

xi. Towards the end of the incubation the remaining substance of the yolk sac is absorbed.
ii. Development of Amnion and Chorion:
a. The amnion and chorion are developed simultaneously and both are derived from the extra-embryonic somatopleure. 
b. At about the 30th hour of incubation, the head of the embryo sinks somewhat into the yolk and at the same time the extra-embryonic somatopleure is elevated over the embryo by a folding process consisting essentially of a doubling of the somatopleure upon itself.

c. The initial elevation is over the head end of the embryo, producing a double somatopleuric hood, called the cephalic amniotic fold or head fold of the amnion 

d. From a dorsal aspect, the margin of this fold is crescentic in shape, with its concavity directed towards the head of the embryo. 
e. As the embryo increases in length, its head grows forward into the amniotic fold.

f. As the cephalic amniotic fold gradually extends backward, towards the tail region, its caudally extending side limbs called lateral amniotic folds arch over the embryo from each side to be joined finally by a similar fold or elevation from the tail region called the caudal amniotic fold or tail fold.

g. All these amniotic folds finally converge at the midline, so as to encase the embryo by two sheets of somatopleure from all the sides except from the region of the yolk stalk. The place where all the amniotic folds meet is called the seroamniotic connection or the amniotic raphe, which is a scar like thickening. The seroamniotic connection opens before the hatching of the embryo and admits albumen into the amniotic cavity.

h. The fusion of the amniotic folds results in the formation of two sac-like membranes and two cavities.

i. The inner somatopleuric membrane becomes the amnion and the outer one, the chorion or serosa The cavity between the amnion and the embryo is called the amniotic cavity and is lined by ectoderm.

j. Muscle fibres differentiate within the mesoderm of the amnion and the amniotic cavity gets filled with fluid called amniotic fluid. 
k. The cavity lying between the amnion and chorion is called the chorionic cavity and is lined by the mesoderm.

l. This chorionic cavity is actually the extra-embryonic coelomic cavity, which is continuous with the coelomic cavity in the embryo proper. 
m. The chorion is lined on the outside by the extra embryonic ectoderm. 
n. According to Balinsky (1970) the formation of the amniotic cavity has a somewhat negative effect as it removes the embryo from the source from where it could obtain oxygen.

iii. Development of Allantois:
1. Unlike amnion and chorion the Allantois arises from the body of the embryo.

2. The proximal part of the Allantois remains intra embryonic throughout the development.

3. The distal part of the allantois grows out and curves upward so as to extend into the space between the amnion and chorion.

4. The amnion makes its appearancre after 72 hrs of incubation snoutpushing from the ventral wall of the hind gut and is made of splanchnopleure.

5. During the 4th day of incubation the allantois grows out into extra embryonic coelom

6. The distal portion of the allantois is sac like but the proximal part is narrow known as thjeallantoic stalk

7. As the allantoic fluid accumulates in the distal partit gradually becomes balloon like.

8. The allantois xtends and flattens in the seroamniotic cavity and final;ly encloses the embryo as well as the ytolk sac.

9. During its expansion the outer wall of allantois fuses with the mesodermal layer of chorion
10. The somatic mesodermal layer of the chorion and splanchnic mesodermal layer of allantois fuses this double layer aquires a rich vascular network which is connected with the embryonic circulation by the allantoic arteries and veins.

11. The allantois thus helps in the exchange of gases through highly vascular chorio-allantoic membrane. The allantois also serves as organ of excretion and stores urea and later uric acid of the developing embryo.

12. At the time of hatching the allantooic stalk is broken and the distal portion of the allantois remains adhered to the egg shell

Functions of the Extra-Embryonic Membranes:

Development of extra-embryonic membranes are important for those vertebrates that lay their eggs on land. Eggs developing in water, encounter minimum external interference and water provides the egg with various favourable environmental condi¬tions. However, none of the favourable features are provided on dry land where eggs are subjected to desication and sudden changes in temperature.

The extra-embryonic membranes have thus developed to serve the following functions:

i. Functions of Yolk Sac:

· The yolk sac which spreads over the large amount of yolk, serves as the digestive and absorptive organ by which the yolk is made available for the growing embryo.

· It functions as the first respiratory organ.

· The yolk sac also serves as the place of origin of blood cells, at later stages of development.

ii. Functions of Amnion and Chorion:
· The amniotic cavity contains a salty fluid surrounding the embryo. Therefore, the amnion serves as a protective organ where the embryo is saved from the danger of desiccation.

· The amniotic fluid acts as an efficient shock absorber and thus, protects the soft, collapsible and almost skeletons early chick embryo from mechanical shocks.

· As the amnion isolates the embryo from the egg shell, it thus protects it from adhesion to the shell or from friction against it.

· The mesoderm of amnion,  form muscle cells which contract rhythmically, thus rocking the embryo within the amniotic fluid. This rocking prevents the adhesion of amnion to the different embryonic membranes. It also helps in preventing the stagnation of blood in the vessels, a condition that might tend to occur on account of pressure from growing organs.

· The chorion at later developmental stage joins with the allantois to serve as a nutritional and respiratory organ.

iii. Functions of Allantois:
· Allantois acts as a reservoir for the secretions (excretory wastes) coming from the developing excretory organs. During early stages of development the chick excretes mostly urea, but later it becomes chiefly uric acid. This change is significant as urea is a relatively soluble substance and would require large amount of water to keep it at nontoxic level. Uric acid is relatively insoluble and can be stored without any ill effects.

· The chorioallantoic membrane acts as a respiratory surface for the embryo. Thus, the yolk sac, amnion, chorion and allantois can be regarded as an adaptation for the egg and embryo to carry on its develop¬ment on dry land.



