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BILAMINAR -TRILAMINAR DISCS
& THEIR DERIVATIVES

At the end of the lecture, the student should be able to describe :

- Changes in the bilaminar germ disc (embryonic plate).

- Formation of the secondary embryonic mesoderm
(intraembryonic mesoderm).

- Formation of trilaminar germ disc.

- Formation of the primitive streake, prechordal plate &
notochord.

- Differantiation of intra-embryonic mesoderm,
Ectoderm & Endoderm.




Embryology 433 BILAMINAR -TRILAMINAR DISCS & THEIR DERIVATIVES

Overview mind map

BILAMINAR DISC GASTRULATION
. EXTRA EMBRYONIC .
MESODERM
composed of two
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layers : arises from the characterized by
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*hypoblast 1-Appearance of
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2-Development of
TRILAMINAR DISC the prechordal plate.

as a temporary axial 3-Differentiation of
skeleton three germ layers.
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[ Embryonic Ectoderm }
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First of all, you should know that the implantation of the blastocyts which we
discussed it in the previous lecture is completed by the 2" week.

As this process occurs, changes occur in the embryoblast that produce a
bilaminar embryonic disc.

This embryonic disc gives rise to the germ layers that form all tissues &
organs of the embryo.

Some Extraembryonic structures forming during the 2" week are :
amniotic cavity, amnion, yolk sac, and connecting stalk.

By the 8" day the inner cell mass

Mass is differentiated into a bilaminar plate of —

cells_.composed of Two layers :

. ‘ Cytotrophoblast
“epiblast : high columnar cells. ( attached to the '

2 Eyraembryonic

amniotic cavity ) Mmesodem

Definitive
yolk sac

“hypoblast : small cuboidal cells. (attached to

The blastocystic cavity* )

yolk sac 1 23 Lad & sSam s 2 5500 ™
#note:

Later, The epiblast cells will form the ectoderm.

And the hypoblast will form the endoderm.
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It is a loose connective tissue, arises from the yolk sac.

Where iS |t Iocated o) Amnion Syncytiotrophoblast

It fills all the space between the trophoblast externally "

Endometrial
. . . b capillary
and the exocoelomic membrane & amnion internally.

Lacunar
network

It surrounds the amnion and yolk sac.

notice the red star in the figure. )
Epiblast

Cytotro-
phoblast

Inside this Extra embryonic mesoderm, multiple

Exocoelomic
membrane

spaces will appear. Then they will fuse forming L R AT T—

. yolk sac  plug mesoderm
the Extraembryonic Coelom.

It surrounds the amnion and yolk sac.

occurs during 3_“’I week.
It is characterized by three things :
A) Appearance of primitive streak

B) Development of the prechordal plate

C) Differentiation of three germ layers. (The bilaminar changes to
trilaminar* )

Amnion  Embryonic
\ ectoderm
Prechordal plate {

Primitive streak

* the third layer is formed as a new tissue

. Embryonic
endoderm

known as 2ry or intraembryonic Mesoderm.

Intraembryonic
mesoderm
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*Embryonic Ectoderm. (upper layer )

*Intraembryonic Mesoderm.| i i siad cumiial) G i g€ (2 5330 Akl Eggd{ye‘r’;‘c

*Embryonic Endoderm. (bottom layer) Primie groove

Cells in these layers will give rise to all tissues and organs of

Intragmbryonic

mesoderm
the embryo.

Trilaminar
embryonic disc

Embryonic
endoderm

It is the first sign of Gastrulation. and it appears

by the 15"-16" day. It is a thickened band in the

Cut edge of Buccopharyngeal membrane

caudal part of the dorsal aspect of the epiblast. amnion

s BN Qiladl 8 epiblast U Juas BlsS i ASlaw 0 B le 9
gig..ﬁ\ ¢ ad) aaailly g
FUNCTIONS OF PRIMITIVE STREAK: oy

By the end of the 3" week the cells of Primitive Streak Phpoieat Gt

Wall of
yolk sac

gives rise to:

(primitive node).

Intraembryonic Mesoderm. sual) &GN Addall aay Lagd W 5 oS Al oo LAY o2a*
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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.

If the primitive streak didn't degenerate normally this will cause something called
(SACROCOCCYGEAL TERATOMA)

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.
How can we diagnose it ?

It is diagnosed by ultrasonography.

Also, It is removable by surgery and its prognosis is good.
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It is a localised area of thickening of the Hypoblast(endoderm).
It is the primordium of the oropharyngeal membrane*

It indicates two things :

*The future Cranial end of the embryo.

*The future site of the mouth.

It is an important organiser of the Head.

There is no mesoderm in this area.

It is a temporary axial skeleton for the embryo.

Later, it will be replaced by the vertebral column.

The formation of the notochord starts by appearance of :

S . ... 5. 6.
1.Prelch0rda| 2.Pr|m|'t(|ve 3. P”“;'t“’e 4.|;lotochord Notochordal Notochordal
plate. streak. node 2 it canal. plate.

7. Notochord.

Notice that the Notochordal process It is an extension of cells from
the primitive node to the oral cavity.

*( future site of oral cavity ) include = ( cranial end of the embryo + future site of mouth )

agaadl O, Adga O gSin (g RAY) 3 gand) (S (o 8RN 3 gaadl O 9Saw (@ 92 wdd notochord Al : dkiadl
. mesoderm 4w gl Abudall e () gSia (g RAl)
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* The notochord degenerates and disappears as the bodies of the
vertebrae form, but it persists as the nucleus pulposus of each

intervertebral disc.

Lo Al fama 0 9SL bodies of the vertebrae J) a8 of () s axis o8 3Uks 58)
the nucleus s jelly like substance Jis Auw intervertebral disc J! 2 1
S LS A8 Sl Faay | bodies of the vertebrae J) Om (.95 42354 5 pulposus

( notochord -1l L&,

*The developing notochord induces the overlying ectoderm to thicken
&form the neural plate & neural tube which will forms the central nervous

system (CNS...Brain & spinal cord ).

1. Define the Primitive axis of the embryo and gives it
some rigidity.

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 neuroectoderm that differentiated later into

neural tube(forms the CNS) and neural crest cells.
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it iS d iVi d e d i nt o: Intermediate Paraxial Neural groove

mesoderm mesoderm

1-Medial part (Paraxial Mesoderm).

Embryonic ectoderm

2-Middle part : (Intermediate

Amnion

mesoderm or nephrogenic
mesoderm.

Coelomic spaces

3-lateral part (Lateral mesoderm).

What are they ?

They are paired cuboidal masses appear in the paraxial mesoderm by end of
3" week.

What will they do ?
Somites will give rise to the Axial Skeleton , Straited muscle & dermis*.

Also, By the end of 3" week, the first pair of somites appears in the future
occipital region so, they develop craniocaudally. And Because the somites
are so prominent during the 4™ g st weeks, they are one of criteria for

determining an embryo’s age.

By the end of gth week, there are about 42-44 pairs of somites.

*dermis NOT epidermis.

Because the origin of the dermis is mesoderm. While the origin of the epidermis is
ectoderm.

10
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The primordium of the intraembryonic coelom appears as isolated spaces in the lateral
mesoderm.

These spaces soon unite to form a single horseshoe-shaped cavity, the
intraembryonic coelom. And during the second month this intraembryonic coelom

. . . . oas Pericardial
will divide into three cavities : S

-pericardial cavity. Pericardio-
peritoneal
.. canal
-pleural cavities.
. . Peritoneal
-peritoneal cavity. coelom (cavity)

Level of
section F

Each of the three germ layers (ectoderm, mesoderm, and endoderm) gives rise to
specific tissues and organs :

The surface
Embryonic ectoderm.

ectoderm
ojves rise to

central &

peripheral
nervous
systems

11



Embryology 433 BILAMINAR -TRILAMINAR DISCS & THEIR DERIVATIVES

. Axial Skeleton ,
Paraaxial . Straited muscle
Mesoderm : , dermis.
Embryonic
Intermadiate urogenital
mesoderm Mesoderm: sustem.

gives rise to

epithelial linings of the

The including the glands
embryonic opening into the Gl tract &
endoderm of associated

organs such as the

12
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Tk + Blastocyst
v Skin
, Epidermis —p 1101
Yoll sac Mammary
Lung ) elande
Epidermal _, Lens
‘ placodes inner ear
5 Ectoderm
Primitive gut « Neural tube:—p. Brain
M * \ Spinal cord
Liver Pancreaz Digestive tubes Neural - PNS
Mesoderm
|
Axial Paraaxial Intermediate Lateral Head
- | | |
Notochord v * v
Sclerotome Myotome Dermatome Mullerian Mesonephros Somatic Visceral
$ * * ducts mesoder
Axial Skeletal  Connective Oviducts Kidney Connectve Mezenteries
Skeleton Muscles  dszue of skin Uterus Ovary tissue of body  Heart
Testis wall & Lmbs Blood veszels

*BILAMINAR DISC = ( composed of epiblast + hypoblast )
*EXTRA EMBRYONIC MESODERM ( loose C.T arise from yolk sac )

*GASTRULATION = characterized by (Appearance of primitive streak,
Development of the prechordal plate, Differentiation of three germ layers).

*TRILAMINAR DISC ( changing from bilaminar to trilaminar )

13
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*PRIMITIVE STREAK = (15-16)days. anterior end of the primitive streak is
called primitive node.

*PRECHORDAL PLATE = It is a localised area of thickening of the
Hypoblast(endoderm

*NOTOCHORD = (temporary axial skeleton )It is an extension of cells from

the primitive node to the oral cavity.

*DIFFRANTIATION OF THE INTRAEMBRYONIC MESODERM ( three parts )

*SOMITES = ( in the paraxial mesoderm ) which give rise Axial Skeleton,
Straited muscle & dermis.

*DEVELOPMENT OF INTRAEMBRYONIC COELOM (single horseshoe-shaped
cavity )
P,

..

- the first sign of gastrulation is :
1-appearnce of extrembryonic mesoderm
2- primitive streak

3- epiblast

4-1 & 2

By =

- what the function of mesenchymal cells ?
1- forming the third layer

2- give me the primitive node

3- building intraembryonic mesoderm

4-1&3

14
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During fourth week primitive streak disappear :

1- True
2- False
( at the end of the fourth weak )

Notochord disappear when :
1- The bodies of vertebra form
2- Gastrulation occur
3- The nucleus pulposus disappear too
4- 1&3
- the first pair of somites appears in the future occipital region at :
1- the end of fouth week
2-during 3" week
3-the end of 3™ week
We can determine an embryo’s age :
1-4" and 5" week

2-when the somites so prominent

3-when we have 42-44 pairs of somites
4-all answers

- neural plate + neural tube are forming CNS :
1- true

2-false

Which one don’t have mseodorm:
1-hypoblast

2-epiblast

3-prechordal plate

4-18& 2

- interembryonic coelom divided into 3 cavities in :
1- the end of 3" week

2-during second month

3-4™and 5" week

15
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4- during third month

-paraxial mesoderm give rise to :
1-dermis
2- epidermis

3-cranium

epidermis grow from: age***

1- paraxial mesoderm
2- ectoderm
3- endoderm

You Links can help :
N
TU be Human development :

https://www.youtube.com/watch?v=UgT5rUQ9EmQ

Gastrulation :

https://www.youtube.com/watch?v=x-p ZkhqzZOM

Good Luck
©
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