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_—EXTRA-EMBRYONIC MEMBRANES 08

IN CHICK EMBRYO

8.1. The blastoderm of chick embryo is the only embryonic part. The other
parts arc extra-embryonic. The four types of membraries that arise tlom the
extra- cmhrvum( region of the embryo au_yolk sac, amnion, ﬂlnntc is and
chorion, These: membrancs protdct the embryo. and. help in nulrition,
'mon, and excretion. The amnion and chorion are ectomeso-dermal
(formed by qomatopleurc) whereas the yolk sac and allantois devell. P from
extra embryonic endoderm and splanchinc mesoderm (splanchnopleure),
hence may be called meso- ondndormal

(i) The yolk sac
This is the fqut extra onic membrane to appear in the (-mhu JO. lhv_

splanchnopleure does not c]osc—ﬁe gut from the ventral side but provs over
the yolk surface finally enclosing ! the entire yolk mass. Fhus the yo'k nass
temporarily m\e ventral floor of | the gut. The part of the put which
remains accessible to the yolkis tl the lnldbllt With the increase of the fore-and
hindguts, the midgut is diminished but it maintains its connection vith the

underlying yolk by means of a yolk ductor yolk stalk.

With the const.iction of the yolk stalk, vitelline arteries and veins are seen

run parallel and traverse the yolk stalk. The vascular network de., cloped
in the splanchnopleure of the yolk covers the yolk mass. Endodermal cells
lining the yolk sac secrete dlgeshve  enzymes which hvdrolyzc the volk. The
digested yolk is then absorbed by the blood capxllanes and transpo*tt d to the
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Fig. 8.1. A—D showing different stages of the development of extra-embryonic
membranes in the chick

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

Toward the end of incubation the remaining substance of the yolk sac is
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absorbed into tlu ln II\ m\n\- of the embryo.

————————————— —
——

(ii) Formation of amnion and chorion

The mnmm\ and \'“‘““” (serosa) are the two extra o mln\'nnn membranes
which deve lop together Both the memby anesde \""‘l‘“‘"“ the somatopl e,
\t about 30 hours of incub. mnn the lu ad of tlw ¢ mln\'n bends mln the yolk

‘U‘l\\.]\l ~1dl lu\ tow .mis the head ot the vmlnvn This he .ni fold giows
!mthu into lln amniotic told. The movement of the ammniotic fold ¢ Lmnlalrnd,-

covers the head of the embryo. The tail lnld nl thvummun .llxn; rows towards
the anterior side of the qnﬂvn 0. The extension of these two folds covers the

embryo hk\ a mp T he grow!| th of the tail fold takes place around the third dm,

of incubation. At the point where the two folds meet, they become fused in a
an. .

—————

scar-like thickening, known as the amniotic raphe. The amniotic folds, in a
way involve doubling the somatopleure on itself. Only the inner layer of the
somatopleurc forms the amniolic cavity. The outer layer of somatopl-ure

p——— e

forms the Jmnon “The cav ity between the chorion and the amnion is called

extra- m\hnunu coelom. But it !nmntams its LOHﬂCLllOﬂ with the
mbrv onic coelom until the late stage of the development.

—_— R T —

The rapid growth of chorion over the yolk sac can be observed as it
< the volk sac. The albumen sac is also surrounded by the folds of
chorion. Ev mtuall\ the chorion encompasses the embryo as well as all other
extra-embryonic membranes.

intra-e

-——

(111) Formation of allantois

Unlike amnion and chorion, the allantois arises from the body of the embryo.
The proximal part of the allantois remains intra-embryonic throughout
development. The distal part of allantois grows out and curves upward 50 as
to extend into the space between the amnion and chorion.

The allantois makes its appearance after 72 hours of incubation. It arises
& RIS
as an ouptushing from the ventral wall of the hind gut. The walls of the
allantois are, therefore, composed of splanchnopleure.

During tiie fourth day of incubation, the allantois grows out intc the
extra-embryonic coelom. The dlsTWTpTxlummnnlom 1s saclike but the
prm':mal part is narrow and may be ' be allcd the allantoic stalk. As the iluid
(allantoic fluid) accumulates in the distal allantois, it gradually becomes
balloon-like. There is a rapid growth nfnllanlmq_llg_t}geen 4th and 10th day of
incubation. The allantois extends further and flattens in the sero-amniotic
cavity and finally encompasses the embryo as well as the yolk sac. Ir the
process of expansion of the allantois, its outer wall fuses with the mesodermal
layer of chorion. The mesodermal layer of chorion is the somatic layer and
that of allantios is the splanchnic layer. When these two mesodermal loyers
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Fig. 8.2. Schematic longitudinal-section diagrams of the caudal parts of chick
embryos to show the formation of the allantois. (A) at about 3 days;

(B) at 4 days.

fuse, this double layer acquires rich vascular network which is connected with
the embryonic circulation by the allantoic arteries and veins: The allantois,
thus helps, in the exchange of gases through the highly vascular chorio-
allantoic membrane. The allantois also serves to store urea and later on uric
;}'Eid, as these are formed during protein metabolism of the developing N
embryo. Thus, the allantois wards off the embryo from the undesirable effects

of the metabolic wastes by absorbing and retaining them. At the time of
hatching, the allantoic stalk is broken and the distal portion of the allantois
shrivels up the remains adhered to the broken shell.
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