BILAMINAR -TRILAMINAR DISCS

5
THEIR DERIVATIVES




MINAR & TRILAMINAR

DISCS

end ofthe lecture, the student should
able to describe :

nges in the bilaminar germ disc (embryonic

),

mation of the secondary embryonic mesoderm
embryonic mesoderm).

=@ Formation of trilaminar germ disc.
= Formation of the primitive streake & notochord.
= Differantiation of intra-embryonic mesoderm.




INTRODUCTION = Implantation of the

IS completed

Uterine gland Endometrial capillary by the end of the 2"
week .

D) this process
occurs, changes occur
In the inner cell mass
(embryoblast ) that
produce a

trophoblast : .
P @ The embryonic disc

| P gives rise to the germ
§ ey layers that form
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@ Extraembryonic
Endometrial

_ . spitheiiiri structures forming
E:“I)i‘t";ebm'c | Cytotrophoblast during the 2" week are :
" Exocoelomic the amniotic cavity,
membrane | Hypoblast amnion, yolk sac, and
connecting stalk.




The Inner Cell Mass is

differentiated into a_

bilaminar plate of

cells, which is

composed of

Two layers : :
Amniotic

(A) Epiblast cavity

BILAMINAR DISC

Syncytiotrophoblast

‘j_'-.-. Cytotrophoblast

(B) Hypoblast

Extraembryonic
s mesoderm
Definiti
yolk sac




EXTRA EMBRYONIC MESODERM

+Aloose connective Syncytiotrophobast
tissue, arises from the

Endometrial

+ It fills all the space B N am ) E capillary
between the
trophoblast R N
and the exocoelomic Kt | Lacunar
membrane & amnion |} | | SRS : network
Y Epiblast
+ It surrounds the
amnion and yolk sac.

AT
e & Cytotro-
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Primary) Closing  Hypoblast
yolk sac| plug mesoderm

Exocoelomic
membrane




RYONIC COELOM

Maternal
blood

Lacunar Amniotic
network cavity

Cytotrophoblast

Uterine gland

embryonic

Extra-
embryonic
endodermal
lining of
yolk sac

Multiple spaces
appear within the
Extraembryonic
mesoderm.

These spaces fuse
and form the
Extraembryonic
Coelom.

It surrounds the
amnion and yolk

Sac.




GASTRULATION

It is the process through which
the Bilaminar embryonic disc is

changed into a Trilaminar disc, as
a new tissue

Amniotic

s bk . Which appears between the
ectoderm and endoderm.

Prechordal — § . - Primitive

plate Embryonic

ectoderm
Primitive groove

Intraembryonic
mesoderm

Trilaminar

Embryonic © ro
embryonic disc
endoderm < Yy



Now the embryonic
disc is formed of 3
layers:

c. Embryonic
Endoderm.

Cells In these
layers will give rise
to all tissues and
organs of the
embryo.

Primitive groove

Intragmbryonic
mesoderm

Embryonic
endoderm

Embryonic
gctoderm

Trilaminar
embryonic disc




GASTRULATION Amnion  Embryonic

Rapid development gctoderm
of the embryonic [Prechordal P'ate

disc occurs
during

by:
1-Appearance of
primitive streak.

2-Development of 2 '.
the prechordal ) 7 Embryonic

plate. e
3_Differentiation of | MALMIRLE endoderm

three germ mesoderm
layers.




Primitive Streak

Buccopharyngeal membrane

Cut edge of
amnion

Primitive ). - s =
streak Nl > Wall of

- NS

The first sign of Gastrulation is the appearance of “primitive
streak” by (15-16 day).

Hypoblast Epiblast

It is a thickened band in the caudal part of the dorsal aspect of
the epiblast.



- Primitive groove
Primitive node in primitive streak

Embryonic
ectoderm

Migrating mesenchymal |Embryonic endoderm

Cut edge
of amnion

Mesoblast

FUNCTIONS OF PRIMITIVE STREAK

By the end of the
3rdweek the cells of
Primitive Streak
gives rise to:

Mesenchymal cells
that migrate between
Epiblast & Hypoblast
to form a third layer -
Intraembryonic
Mesoderm.

The anterior (cranial)
end of the primitive

streak proliferates to
form primitive node.




Fate of Primitive Streak

Neural fold

Oropharyngeal
membrane
Prechordal plate

Cranial end
) Neural
Embryonic plate
| ectoderm

. Notochordal
Primitive process
node ;

g vz Newly
Primitive added
streak cells

Caudal end
Notochord deep

to neural groove

SN
)

Cloacal membrane

A 15 days B 17 days C 18 days D 21 days

Primitive streak actively forms mesoderm until the fourth week, then it
diminishes in size and becomes an insignificant structure in the

Sacrococcygeal region of the embryo.
Normally the primitive streak undergoes degeneration and disappears
by the end of the fourth week.




It Is developed from
remnants of
primitive streak.

It is a benign tumor
which contains
elements of
Incomplete
differentiated (3)
germ layers.

It is the most
common tumor in
newborn, infant
mostly female.

It is usuall
diagnosed by
ultrasonography.
It is removable by

surgery and its
prognosis is good.




PRECHORDAL

PLATE

>It Is a localised area of
thickening of the
Hypoblast(endoderm)

>It Is the primordium of
the oropharyngeal
membrane

> Itis located at the
future site of the oral
cavity.

>It indicates:

1. The future Cranial end
of the embryo.

2. The future site of the
mouth.

3. It Is an important
organiser of the Head.

There Is no mesoderm in

l +lIhie AvrA A~

Cut edge of amnion

Notochordal process

Plane of
---sections
B,C &E

Connecting stalk
Primitive streak
Dt

Neural plate Neurenteric canal (arrow)

Primitive streak

Oropgaryngeal : Embryonic
membrane
ligwel of endoderm

section D




The notochord acts
as a temporary_axial
skeleton for the
embryo.

It is replaced later on
by vertebral column.

lts formation starts by
appearance of:
1.Prechordal plate.
2.Primitive streak.

3. Primitive node
4.Notochordal process.
5. Notochordal canal.
6. Notochordal plate.

7. Notochord.

Cranial end

Caudal end

NOTOCHORD

Oropharyngeal

membrane
Prechordal plate
LN

Embryonic
ectoderm

Primitive

Primitive
streak
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Cloacal membrane

Notochord deep
to neural groove

MMM
NI

Notochordal process:
It is an extension of cells from the primitive

node to the oral cavity.




Neural fold
Oropharyngeal
membrane

Prechordal plate

Cranial end

Embryonic
ectoderm

Primitive
node

Primitive
streak

Caudal end
Notochord deep
to neural groove

MY
S

Cloacal membrane

The notochord is a temporary structure around which the vertebral column
forms.
It extends from the primitive node to the oropharyngeal membrane.

The notochord degenerates and disappears as the bodies of the vertebrae
form, but it persists as the nucleus pulposus of each intervertebral disc.

The developing notochord induces the overlying ectoderm to thicken &
form the neural plate, which will forms the central nervous system (CNS).




, Neural groove
Intermediate

mesoderm

Lateral
mesoderm

Notochordal
plate infolding

Neural fold

Paraxial
mesoderm

endoderm

Notochord

1. Define the

and
gives it some

2. Serves as the basis for
the development of the
axial skeleton.

3. Indicates the future site
of the vertebral bodies.

4. Induction of
development of the
CNS. By formation of
the nuroectoderm that
differentiated later into
neural tube and neural
crest cells




DIFFRANTION OF THE INTRAEMBRYONIC
MESODERM

Intermediate | | Paraxial Neural groove
mesoderm mesoderm

Embryonic ectoderm

It Is divided into:

1-Medial part
(Paraxial
Mesoderm).
2-Middle part :

(o)
()
0
.}

3-lateral part
(Lateral
mesoderm).




Neural folds

Intraembryonic
somatic mesoderm

Approximate Age (days) Number of Somites

20 I—4
24 4-7
22 7-10
23 10-13
24 13-17
25 1720

26 20-23 .
Intraembryonic
2 23-26 splanchnic

28 2629 mEgegem Intraembryonic

30 34-35 Eadem

the paraxial mesoderm begins to
divide into called

Because the somites are so prominent during the 41" & 5" weeks, they
are one of criteria for determining an embryo's age.

the first pair of somites appears in the future
occipital region, so they develop craniocaudally.




Intermediate Paraxial Neural groove Pericardial
mesoderm mesoderm coelom

Pericardio-
peritoneal
canal

Embryonic ectoderm

Peritoneal
coelom (cavity)

Level of
section F

The primordium of the intraembryonic coelom appears as
in the lateral mesoderm.
These spaces soon unite to form a single horseshoe-shaped cavity, the

O
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Intraembryonic coelom.



During the second
month, the
Intraembryonic coelom
IS divided into three
body cavities:
1. pericardial cavity
2. pleural cavities
3. peritoneal cavity

Pericardial

Pericardio-
peritoneal
canal

Peritoneal
coelom (cavity)

Level of
section F




Muscles of head, striated skeletal muscle Urogenital system including

(trunk, limbs), skeleton except cranium, dermis gonads, ducts, and accessory

of skin, connective tissue glands h f h h
Connective tissue and muscle EaC O t e t re e
of viscera

Serous membranes of pleura, g e rm | aye rS

pericardium, and peritoneum

(ectoderm,

Comactvs st s § Foodsndhmptats cl mesoderm, and
4 endoderm) gives

rise to specific

tissues and

and mammary glands organs.

Anterior part of pituitary gland

—— Embryonic

Internal ear

ectoderm

gives rise to

NEUROECTODERM [=] T h e Su rfaC e

i Neural crest A Neural tube ecto d erm
! / \

Trilaminar embryonic disc Cranial and sensory Central nervolis —I— h
ganglia and nerves system e

Dentin

Suprarenal (adrenal) cortex

Epithelial parts of:
SURFACE ECTODERM

Trachea *
Bronchi ; 5 ; ;
Lungs Epidermis, hair, nails, cutaneous

Epithelium of gastrointestinal tract,

~—— ENDODERM
urinary bladder, and

liver, pancreas,

urachus

Epithelial parts of:

Pharynx Epiblast

Thyroid Medu]la of
Tympanic cavity Embryoblast
Pharyngotympanic tube
Tonsils

Parathyroid glands

o neuroectoderm



Muscles of head, striated skeletal muscle
(trunk, limbs), skeleton except cranium, dermis
of skin, connective tissue

Cranium
Connective tissue of head

Dentin

Epithelial parts of:

Trachea
Bronchi
Lungs

Epithelium of gastrointestinal tract,

liver, pancreas,
~—— ENDODERM

urinary bladder, and

urachus

Trilaminar embryonic disc
Epithelial parts of:

Pharynx Epiblast
Thyroid

Tympanic cavity
Pharyngotympanic tube
Tonsils

Parathyroid glands

Embryoblast

Urogenital system including
gonads, ducts, and accessory
glands

Connective tissue and muscle
of viscera

Serous membranes of pleura,
pericardium, and peritoneum

Primordial heart

Blood and lymphatic cells

Spleen

Suprarenal (adrenal) cortex

SURFACE ECTODERM

\

Epidermis, hair, nails, cutaneous
and mammary glands

Anterior part of pituitary gland
Enamel of teeth
Internal ear

Lens of eye

ECTODERM

NEUROECTODERM

Neural crest A’ Neural tube

Cranial and sensory Central nervous

ganglia and nerves system
Medulla of Retina
suprarenal
gland Pineal body
Pigment cells Posterior part

of pituitary gland

Pharyngeal arch
cartilages

Head mesenchyme and connective tissue

Bulbar and conal ridges in heart

The embryonic
mesoderm gives

rise to :

[=]




Muscles of head, striated skeletal muscle Urogenital system including

(trunk, limbs), skeleton except cranium, dermis gonads, ducts, and accessory

of skin, connective tissue glands
Connective tissue and muscle
of viscera
Serous membranes of pleura, E I h e
pericardium, and peritoneum

: Primordial heart e b ry O n I C
Cranium l I l

Blood and lymphatic cells

i, B endoderm is the
Suprarenal (adrenal) cortex S O u r C e Of th e

SURFACE ECTODERM Of

sl | (e respiratory
Anterior part of pituitary gland

passages &
Enamel of teeth

gastrointestinal (Gl)
tract, including the

ECTODEm glands Openlng IntO

NEUROECTODERM

ial parts of:

 of gastrointestinal tract,

ENDODERM

AL the Gl tract &
T Neural crest Neural tube

glandular cells of

Trilaminar embryonic disc Cranigl and sensory Central nervous .
1 ganglia and nerves system aSS O C I ate d O rg an S
P Medulla of Retina .
|
Y e N | such as the liver and

Pigment cells Pos?er_ior part

— of pituitary gland p an C r e a S .

cartilages

Head mesenchyme and connective tissue

Bulbar and conal ridges in heart
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. f 31 week.
4th week.

plate :
Is the future site of mouth.

Is the future site of anus.

m Has mesodermal layer.

Is the thickening of epiblast.



