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FIR Summary of first week.

1 Fertilization and formationjof the / 30 hours).
1 Cleavage of the zygote | ‘;/ sto;nere- the
Morula (day 2 and 3). Ny
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Ec H)ot characteristic event
occurring during the third week is
gastrulation, which begins with T

the appearance of the primitive 7 N ’"
streak, which has at its cephalic end * B |~ v ccoecf amnion
the primitive node. In the region

of the node and streak, epiblast s A NERA
cells move inward (invaginate) to ) N\ couca menrane
form new cell layers, endoderm N

and mesoderm. /
Cells that do not migrate through the AN 1

streak but remain in the epiblast form

ectoderm. Hence, epiblast gives

!
——f— i~ Prenotochordal cells
¥ |

Primitive node ————

rise to all three in the
embryo, ’ ,
and , and these layers
form aii of thetissues aiidl oigans .



o r.cagm . : :
ﬁl 3rd week of emq:)ryomc development 1s characterized by :

> Gastrulation:

*This 1s the formation of 3 germ %y
* During gastrulation, the_bilamina
into a trilaminar embryonic dis

: - f
sExtensive cell shape changes, ementgamovement, and
changes i1n adhesive properties ol 1te the process of
gastrulation ' ’ ,

»Gastrulation is the beginning of $
and 1s the significant event occurrin _the 3rd

week



F LBB 15t morphologic sign of gastrulation begins with formation of the
primitive streak on the surface of the epiblast of the embryonic disc
" During this period, the embryo ma rred to as a gastrula
sthe 3 germ layers are

# s

"Each of these layers gives rise to sf Issues‘a d organs

: gives ris¢t tothe epidermis, central and
peripheral nervous systems(CNS ¢ eye, and inner ear,
neural crest cells , .
gives rise 10 all skeletalng blood cells
and the lining of blood vessels, all viscera smooth T ugcular coats, the
serosal linings of all body cavities, the ducts and orgg of the
reproductive and excretory systems, and most of the cg ascular

system

it
.




F- E the trunk, it 1s the source of all connective tissues, including
cartilage, bones, tendons, ligaments, dermis, and stroma of internal
organs.

‘epithelial linings of the
- including the glands
the glndular cells of

gives r
respiratory and alimentary (diget
opening 1nto the gastrointestinal
associated organs such as the liver

> Primitive streak A e
"The first sign of gastrulation 1s anee_ f’fhe primitive
streak !

"The primitive streak results from the
cells of the emblast to the median pla

caudally (tail end) in the median plane of the dorsal (p aspect
of the embryonic disc .
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With formation of the primitive streak, several axes of an embryo get defined.

« Craniocaudal (anteroposterior) axis: As the primitive streak is present in the posterior half of
the embryo, the craniocaudal axis of the embryo gets defined

+» Medial and lateral axes: Since the primitive streak is present in the median plane of the
embryonic disk, anything away from the median plane becomes lateral to the median plane.

» Right and left axes: As the primitive streak lies in the median plane, while visnalizing the germ
disk from the amniotic cavity, the right half of the germ disk represents the right side and the
left half of the germ disk represents the left half.

« Dorsal-ventral axis: At this stage, the dorsal-ventral axis gets vaguely defined. The ectoderm is
dorsal and endoderm is ventral . This axis gets well defined after folding of the embryo

There are five subdivisions Primitive pit and
of Embryonic mesoderm: DeLERTIenG Cane.
mesoderm i ' = Connecting stalk
mesoderm '
mesoderm Amnion

mesoderm e T | e ? Allantois

. &
% In median plate Wallot & e

olk sac
y Cloacal plate

z E}

and ‘ ‘
Aww FstRARRERERE




F | Rdevelopmenl of vertebrate FPrechordal plate

animaIS, the prechordal plate iS P2 irstRanker.com www.FirstRanker.c
"uniquely thickened portion" of
the endoderm that is in contact
with ectoderm immediately rostral to

Cranial end

Embryonic

the cephalic tip of the notochord. It ‘ /\l-("" ectoderm

is the most likely origin of the rostral
cranial mesoderm

D . / Primitive

Caudal end

Ny /
~ : —/{i

sStreak

AT Emirgonic

ST

Frechordal plats

Frminyse siraak

- 8. Embryonic
LA ey s R

I l-!'-l:l Cik L]

www.FirstRa
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Bilaminar embryonic disc

o © Epiblast
Syncytiotrophoblast —— A vd riypoplast
Cytotrophoblast iy V. il ﬁ/
Extraembryonic SO,/ J )/

mesoderm

| - \i Primitive pit

e / Primitive node & Primitive
W streak

- \%/ Primitive groove

Future position of cloacal membrane

Amniotic cavity

Future position of
oropharyngeal membrane

Amniotic cavity

Definitive yolk sac

Definitive yolk sac

15 days Extraembryonic mesoderm

View of dorsal surface of bilaminar embryonic disc through sectiongg fodflon and
yolk sac. Inset at upper left shows relation of the embryo to the wali@#he chorionic

cavity. The primitive streak, now 1 dav old, occupies 50% of the'le gfh of the

embryonic disc. The future positions of orcpharyngeal and cloacal membranes are
indicated.




EI .Rat%on of the also defines all . The
primitive streak forms in the caudal midline of the embryonic disc, thus

defining the cranial-caudal axis and medialflateral axis (with the
primitive streak forming in the midling; tha@tis, most medially).

* The Primitive streak

consists of: Cranial end
Cardiogenic anea

1. primitive groove.

2. Primitive node.

Prechordal plate
. - . Tuture mout!
3. Primitive pit.

MNotochord

After primitive streak formation,
the embryo has:

Prirm | Tive it
1. Craniocuadal axis. Brimitive node
2. Dorsal &ventral surfaces.
3. Right & left sides.

By the end of 4th week the
primitive streak shows regressive

—chaﬁges,—ramtﬁﬁ—ﬁ'rﬁn-kb and-soon
DISAPPEARS www.FirstRanker.com

Primitive groove

Cll_ri_lﬂill P DS
(future anus)

Caudal end




B .
¢ by addition of cells to its caudal

end, its cranial end proliferates to form a

Concurrently, a narrow groove cal primiGHNe. develops
in the primitive streak .This ° S continuous with a
small depression in the pr1m1t1ve no p iy

Shortly after the primitive streak appe

deep surface
and form | 1st1ngw’

and . r_.'.;-.:i. Wvtic.
Mesenchyme forms the supporting tissues of the er bryo, sugh as
most of the connective tissues of the body and the connecti ssue

framework of glands
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Cell proliferation:

IERGEWeginning of gastrulation.

Formation of the primitive streak ]
pve :towa e/ the primitive streak,

During gastrulation, epiblast cells
enter the primitive streak, and then awaysftom the primitive

streak as individual cells. The move of cells through the
primitive streak and into the interior Qiithe embrye is called ingression

Bilaminar embryonic disc

Primitive streak

16 days Mesoderm Definitive endoderm Pl

14-15 days Endoderm



F .
éastrulatlon:

0 The main event that occurS@uBNg  the'third week of
development is the format the inar
embryo from bilaminar ge 0cess IS

called gastrulation.

2 The first sign of gastrulation is the formati the

primitive streak in the epiblast .



Eecljuse formation of the primitive streak occurs in the midline, when
the epiblast is viewed looking down at it from inside the amniotic cavity,
what lies to the right of the primitive epresents the right side of
the embryo and what lies to the leftr€ nts its left side .

-

oderm 3

On day 16, epiblast cells lateral to t
into the primitive streak where they
chymal transformation (EMT).

strea begin to move

Primitive streak
Epiblast :
| ec;,tlve
Future s . movement of cells through

ectoderm .

Blastocosl I_ embryo t

Migrating Endoderm
il s Ay poablas

(mesoderm) YOLK WAZLISUCLS Rl  constitutes gastrulation .

nrimarv.
VI IlllleJ
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Hensen s S
Primitive

streak

Mesoderm
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Epiblast Blastocoel

Hypoblast

Endoderm

Migrating cells

www.FirstRanker.com
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www.Fi

bilaminar Primitive node
embryonic disc Arrri
mnion

Oropharyngeal
mergzrarﬁe Connecting stalk
(future site of
mouth) HEAD

END

Primitive streak
Yolk sac Bilaminar embryonic disc:

Epiblast
Hypoblast
(a) Dorsal and partial sectional views of
embryonic disc, about 15 days after
fertilization
Oropharyngeal membrane
Primitive streak

Trilaminar embryonic disc:
Ectoderm
Mesoderm
Endoderm

o o & o
S el ol Lot T o] ol

Yolk sac

(b) TramewardarseR@okerfdomminar embryonic disc,
about 16 days after fertilization
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o Paniam groove

=

Gastrulation — Mammal

Formation of Primitive streak
Inner cell Amniotic extraembryonic
mass membranes

e
-l s

www.FirstRanker.com

Mesoderm



FWBB mesenchyme forms
which forms the
Cells from the epiblast, as well as fi
parts of the primitive streak migrate
This inward movement 1s known

primitive node and other

Cell migration and specification
factor 8 ( ), which 1s synthesize

II ‘- ‘ AR AER E EH A AR A4 A A AN AR NS AR AR A S

the plllllUlUId UI dil ilS LliSSuesS dllu orydiio. -



F R Fate of the Primitive Streak

The primitive streak actively forms mesoderm by the ingression of
cells until the early part of the fourth week; thereafter, production of
mesoderm slows down. o
The primitive streak diminishes s

insignificant structure in the sacrovJd@%aEr1
Normally the primitive streak un@Egyess
disappears by the end of the 4th we

e size and becomes an
egion of the embryo
Bgenerative changes and

-

Clinical correlate: Teratoia

Remnants of the primitive streak i\\. sisi{ and.give rise to a
. Becaus; y aresderived from pluripotent

primitive streak cells, these tumor§icontain fisstics d'.erlved from all

three germ layers in 1nc0mplete stages of diffe entiatic

Sacrococcygeal teratomas are the most common®umor in newborns
and have an incidence of approximately one i 35,000. most.4
infants (80%) are female. These are usually dlagnose
antenatal ultrasonography, and most tumors are benig
These tumors are usually surgically excised pr
prognosis 1s good. »

, and the
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ad  Cell migration

by amoeboid movement —t
between the epiblast and h

£ ’ .
0  Cell determination:

- the cells arising from the pri
to give rise to different tissue



IE.&Biew cf the germ disc showing the

www.FirstRanker.com

primitive streak and a fate map for epiblast cells | _ . ("-’o.m,u??w 1
Specific regions of the epiblast migrate through [y : - Ooph «7\:_,),«1 e
different parts of the node and streak to form Bkl L
mesoderm. Thus, cells migrating at the cranial 2 o " NotsehanA [

S F wl

most part of the node will form the ;
those migrating more posteriorly through the
node and cranial most aspect of the streak will
form paraxial mesoderm (  ;;somitomeres and
somites); those migrating through the next
portion of the streak will form intermediate
mesoderm ( ,urogenital system); those o8 .
migrating through the more caudal part of the Fate Map Odeammar Germ Dise
streak will form lateral plate mesoderm (

body wall); and those migrating through the

most caudal part will contribute to

extraembryonic mesoderm (  ,chorion).

- I‘;"m

- 2em
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1. Ectoderm develops into CNS

2. Endoderm forms the lining of th

Respiratory System.

3. Mesoderm forms the CVS (ind

= EciodarT Amniofic cavity Ectodem
e i T"‘-'"'.l":‘.f o - ]
&Jﬁ"u‘r L J-\"T!?ﬂ,_him—-"]‘d 'rf"tﬂrd-ﬂ’ﬂ?m.’wf%
I Wik -

L]

www . FiEstRanker'com

AXIALVIEW



!onic mesoceran gifiddrise to all skeletal muscles, blood cells, the lining of blood
vessels, all visceral smooth muscular coats, serosal linings of ail body cavities, ducts
and organs of the reproductive and excretory systems, and most of the cardiovascular

system. &
v" In the body (trunk or torso), cxcludin :/ head ‘g the source of all

connective tissues, including cartilage tendons 1ts, dermis, and
stroma (connective tissue) of internal orf v
‘ »

B
v Head - connective tissues 1s derj :

v

i 3 i
v" In Limb - Intially, the limb bud m “!;) q S ' #

cells derived from the lateral plate mes / give rise
to the skeleton, connective tissue, and s /Mesenchymal
cells derived from the somites migrate int >CUIsors
of muscle and endothelial cells. . "

-



F R Notocehordal process and notochord

= Some mesenchymal cells that have ingre - through the streak, acquired
mesodermal cell and migrate cranially &g fimitive node and pit, forming a

median cellular cord, the process

This process soon acquires a lumen, the UM EI
The notochordal process grows cranially be '
reaches the prechordal plate, a small circgiafarea of
where the ectoderm and endoderm are in congact'. T

primordium of the oropharyngeal
membrane located at the future
site of the oral cavity. Caudal to the
primitive streak there 1s a circular
area-the , which
indicates the future site of the anus.

émd endoderm until it
' mnar endodermal cells
Hotdal plate is the

ode

-Notochorda

anker.c

canal
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Cardiogenic area

Buccopharyngeal Prechordal plate
membrane

Notochordal process
Primitive pit

Primitive node } Migration of cells fro

Primitive streak : primitive streak
with groove

Cloacal membrane

Caudal end
S ’

Cranially on each side of the noto€hordal ptoc?s 1s a region of
mesoderm called the cardiogenic region(area), This* region lies
to the prochordal “plate, and ‘it is

primordium heart begins to develop at the end of the third

-




F 1 Ris becaust the at

, thereby preventing migration of mesenchymal cells (which
form mesoderm) between them. By thewmiddle of the 3rd week,
intraembryonic mesoderm separat,ef > ectoderm and endoderm
everywhere except :- |

Primitive pit and
neurenteric canal

S

_ =/ Connecting stalk
Cut lines for JARS /

I. At the oropharyngeal [ ecodom ¢ |
membrane Cranlally Wall of '--*"-"Prechgrd i s '—'LAI|antOls
. yolk sac mesoderm  Notochord
II. In the median plane ﬁ“ Orepranyngea \ (mamorne)
. . o o A \ membrane
cranial to the primitive
node, where the N
notochordal process is - _'
‘ Intraemgryomc Endoderm”
located. L

III. at the Cloacal Intrsjembryonic mesoderm
membrane caudally. |

Mesoderm

E‘ ..-*cz.:‘a::-f-..
Endoderm %
Notochord |
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v'located in the midline _
v extending cranially from the prim
membrane .

_ Buccopharyngeal
- -, <. membrane
\‘x\i\ . )
g.»“" O’*\:% \
] A
: . # % |—Cut edge of amnion

+ Prenotochordal cells

Primitive node —

Primitive streak ~

. " =77 Cloacal membrane
A ~ www.FirstRanker.com




Cut end of
Amniotic sac

Cut end of
Yolk sac

AMNIOTIC SAC
Www.FirstRanker.com){ _ww _irstRankefaﬂmacn;r_ plote
ﬁ“_‘# ?neclnoﬂ dal le{ﬂ
Cromial end . i Ne unal Ploste

prm— NCA}.M{ Ehﬁuo\pg

Extoa
A/
Lol Oy

Intermediate
mesoderm

Notochord

Somite

YOLK SAC

~ i
o g
- b o

A - -

#

Coronal section of a 20 days \ 7 A Awmicke 2
. 4 ( Sec A
- 1{]/ N

i

embrvo seen from above.
- 4 Fd \’
. —— \—'
A !\ YOuk ‘:;ﬂc ! [ e
A
- . /
E \\\._ _ .

www.FirstRanker.com
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1. The notochordal process elongates by.invagination of cells from
the primitive pit (fig 1a & b) &

‘rmigye o n
‘rechardal plate pirimilive ol :
www.FirstRanker.com
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_ . Motochordal process

Flana of
EACTHONS

B G &L

L
L

LONAGCING Stalk
Frimatove strea

Fract Wdal plate = imEng Ol

Fig 1b

www.FirstRanker.com




E Be primitive pit extends into the notochordal process, forming a
notochordal canal (fig 2a & b)

Embiyvonic  Notochosdal

i '--1IIII-I II .II": k v - b . i - .
| wolchordal  Neurdl Primibvepd  Pmelive sireas

i |
]

" | P [
of (LN Etylit

rilraEm Dryomc

Embryonle  Allanio FIechonal pate Notochondal
' | | 7T ! Lk
il Leved of gection 0 cang

Fig 2b

..||' J'-I'_'l.. ITT1

www.FirstRanker.com




3F f R fleor o theftiotochordal process fuses with the underlying
embryonic endoderm (fig 3a)

The fused layers gradually undergo degeneration, resulting in the
formation of openings in the floor of the notochordal process, which

brings the notochordal canal into €@ jication with the umbilical
vesicle (fig 3b)

il gl Frmitve  Cloacal mambrane

glfeak




4F R The opernings caplidly become confluent and the floor of the

notochordal canal disappears (fig 4j
=l"I'|:|:|_| '.E_I F.:'IH'-.E NE'!J-' E:rl'|g'.i|: canal |:Err-.:l'l'l'i

| ' Frimiinees straak

Fopharyngeal Embeyonic

ambrans
Lasel of andoderm

w 4 |
o lI'I-"'I.IW!V-R.FirstRanker.com




6F ‘ Rﬂoor o1 wie tube ‘and the underlying endoderm fuse and then break

down, forming a notochordal plate

The notochordal plate becomes continuol h the endodermal layer
Embryonic MNeural groove Intraembryonic

acloderm mesoderm

a'f. EH-H" .

-__-_-
Lol L &
[

o

v —
Ee =11 1 l.'II. ]

N iy wigh Y
LTI R A o W RS L (R T T :

]

Motochordal plate
iNntercaisiaed in the

www.FirstRanker.com emoryonic andoadarm




AF : Raorary corununicaton 1s established between the amniotic cavity

and the yolk sac, termed the
Meural plate MNauramleric canal (anrow]

| ' Frimiinees straak

Fopharyngeal Embeyonic

ambrans
Lasel of andoderm

3 |
o lI'I-"'I.Iwgk.FirstRanker.com




( le'dai piaie tolds to form the ,which gets separated from

the underlying endoderm

¥ ".\.:|-|I-| P Ty
Embryonic Neural groove Intraembryanic \&ural groove

actodearm masodarm
% ’ T B J— W .'|-|| =y YFrE
A _l.- . . ., = -'-H_'_'_._r—'_. —-_\_-‘-\-- r'l—.l-ll..l;.l.\lj"ll
P S . niate infolding
i R - plate infolding
lll ™ £ ; -

::' - e JAERE I M iR B o
Vs AT T . SR, i
iy 5 | il | ajm WL [y | 1 |i.li L % x e A = i

- TR W T R U St b i e oy i 1 s

. K -“-‘:-\.-I.n.qﬂ_,l‘ L.I
| Bl

- :ﬂJ;. .'.I-T_- .
-.""'a-_-.,:

L L i ""'"'“?‘-;' |

e s |
=) |
s - Y0IK sac

— BN NL‘l‘“""n"l"J'r plate
intercalated in the

=M rwarie Tn L FTT
{u..._r,f. s ':_!I.-_.._:Il:| M

MNeura CroCve Meural folkd
Intermeadiale
measoderm Faraxial
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com
Functions o Notochard

¢ Defines primordial axis o Provides
rigidity to the embryo. .
¢ Serves as a basis for

| of the axial
skeleton Contributes£ thy '

¢ Regulates differenti

39



WV ertebral

*Degenerates and disappears as the colummn
bodies of the vertebrae develop | vertebra
*The part that lies between t : di sk
vertebral bodies persists as the vertebra
disk

. vertebra
&nL-

S — S pinal Cord

Remnants of notochordal tissue {15 ‘
give rise to tumors called s s, | -.._/ g::ﬁ:ﬁ:ﬁg
Chordomas { Lo e

Annulus
fﬁ_""h-"' Fibrosus

*Approximately one third of
chordomas occur at the base of the
cranium and extend to the

ﬁ___.-DISI:

Vertebra

SRS N
naso phnaryiix.

40
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*Induced by the notochord

Notochord

Intra-embryonic

eDifferentiates into the: mesoderm

Ammiotes cavity
I ) ’ Poraxial mesoderm

Intermediate cell mass

ateral plote mesoderm

ww.FirstRanker.com
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» The embryonic period, or perig ganogenesis, OCCUurs
from the Pelcs of de ol and is the
time when each of the th layers, ectoderm,
mesoderm, and endoderm, giv number of specific
tissues and organs e / 2

"

"By the end of the embryo e main organ
systems have been established, he major features
of the external body form recc v f end of the
second month. ,

43
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» It is the process by which the u
» During neurulation, the e

ube is formed
‘be referred to as a

» The stages of neurulation inc
v'Neural plate
v'Neural groove
v'Neural folds & their!
v'Neural crest cells
v'Neural tube

44



Neural fold

Cut edge of amnion

Neural plate

Neural groove

Somite

Primitive streak
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Under the inducing
effect of the
developing
notochord, the
overlying

Neural plate

J—j Amnion
Neural  Neural
groove fold

__Wall of
yolk sac

\

Intraemoryonic

— A = =
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v’ cranial to the
primitive node
v'dorsal(posterior) to
the developing
notochord & the
mesoderm adjacent to
it

v’ corresponds in
length to the
underlying notochord

ww.FirstRanker.com www.FirstRanker.com

Prachoral plata

LA G

E'htll':,'l:l"-_

~ oclodatm

Bl

(1A

u Primive

Glreak

Caudal and

Motochooal
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S the notochord www FirstRanker.com  www FirstRanker.com
forms & elongates: —
v' The embryonic disc :
elongates and
becomes club-shaped
v'The neural plate
broadens and extends

cranially as far as the
buccopharyngeal
membrane,

v’ later on grows
beyond the notochord

iy ¢ LR LR (O LA D C L OO N A L

www.FirstRanker.com




E,uBé}”l day: the neural plate invaginates to form neural
groove & neural folds

Infrae |'|I-

IR ]

. -.- |J_ i...j..]‘ |I| s I|.I|.|,l|-|.-|-|||
A Ll bt ol AT | W N el I- 1 =TT A
>l kbt A -.‘JJ-_J.:_.'_;-.;...._;;___.J.l!

e R
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F : R neurocctodermai’ cells along the crest of the neural fold

differentiate as the
**Note: (neuroectoderm: the ectodermmof the neural plate

Neural fold

MNotochord

www.FirstRanker.com




E)che end of 3" week, the neural folds
move to the midline and to form the

Neural fold Meural cresl

Meural groove O Nolochord
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Following fusion of the
neural folds, the neural crest
cells become separated and
move laterally to form the

sensory neurons of the spinal
(dorsal root) ganglia.

Surface ectoderm

S
~Neural groove

Ranker.com

www-FirstRanker.com

Divaloeping afedesmis

www . FirstR

hlasyrad 1~

Yanker.com




- Rruiation: Formation of the Neural
Tube g

Maural fokd —

—

Meural groove—

Lewvel of Meural fold Meural crest
1 i

gsection B
Somitg ———

Primitive noda =———
Primitive streak = b, S 'O"-ﬁ —

A

MNeural folds
approaching
aach other Surface ectoderm

Meural crast

> Maural groove 2
™ Maural groove

Developing epidermis

e
— o — B

e
I
— —

" \

i neural cWWW.FirstRankeg.com, . L

spinal ganglion
F (%]



F 5 Rle end of 37 week, the neural folds move to the midline and fuse
to form the

The neural tube separates from the sugface ectoderm, lies 1n the
midline, dorsal to the notochord.

Neural lui_f:ae

fe

Neural crest Surface ectoderm

Dorsal aorta




!’h com
e cranial 7 of

the neural tube
represent the future
brain

v The caudal %

represents the

future spinal cord SpinEl
Cord

Region




Fv Q&uml tube'is open
at both ends,
communicating freely
with the amniotic
cavity

v'The cranial

opening, the rostral

neuropore closes at
about 25" day while

the caudal neuropore
closes at about the

27" day( 2 days after)

www.FirstRanker.com

Neural groove

Rostral neuropore

Neural tube

Caudal neuropore

www.FirstRanker.com




E Ruie of the'Neural Tube (Day 22

Pericardial
bulge
Somite
Cranial
neurc
Pericardial
bulge

Pharyngeal
arches

Pharyngeal
bulge

Yolk
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EI com

Disturbance of neurulation may re
abnormalities of the brain and
are the result of non-closure of osure of the
neural tube: ”

: : -
1.In the brain region (e.g. anenceg

2.Meroencephaly (partial absenc
neural tube defect and 1s also the 1

the CNS.

3.In the spinal cord regions (e.g. spina bifida)
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Unfused vertebral  Tuft of hair

Dura mater

Subarachnoid space
(containing cerebrospinal fluid)

Spinal cord

Back muscles

Vertebra

Membranous sac

Dura mater

Displaced spinal cord

Roots of spinal nerve

Subarachnoid space

Spinal ganglion =~

A: Spinal bifida occulta
B: Spina bifida with meningocele
C: Spina bifida with meningomyelocele
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~Ectoderm

N

1. Surface ect

2. Neuroectoc
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Surface Ectoderm Derivatives

Epidermis of the skin
Hair
Nail
Sweat & Sebaceous gl
Mammary glands
Enamel of the teeth
Lens of eye
Internal ear
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Neuroectederm

-

Neural Tube
Neural Crest C'
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Neural Tube Derivatives

Retina |
Sensory epithelia of'1
Pineal gland |
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Neural Crest Cells Derivatives

Sensory ganglia (crania |
Autonomic ganglia
Meninges (P1a mater & M rachnoid ) of the brain
& spinal cord f& -

Schwann cells
Satellite cells

Melanoblasts ¥
Suprarenal medulla (chromaffin cells) -

Several skeletal & muscular components 1 cad

(derived from pharyngeal arches)
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As the notochord & neural tube torm, the intraembryonic mesoderm on
each side of them proliferates to form:
I. athick, longitudinal column of # |
II. which is continuous with 'mediate m which gradually

thins 1nto ‘

I1I.

N/

% The lateral mesoderm 1S contiite U '_ e extraembryonic
mesoderm covering the yolk sac & '

MNeura Qroove Meural fold
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By the beginning of the 3" week, paras 1é
segments called
Somitomeres appear first in the cephé
formation proceeds cephalocaudally
head to tail or crown to rump) ,
From the occipital region caudally,® ’ 4 ‘%rt‘her organize into
somites . I

Toward the end of the 3" week D fately the 20th day of
development), the 1st pair of somites theocci i_{al region

From here, new somites appear in Cfaniocaudal iIce at a rate of
approximately 3 pairs per day | g P

The somite period of human embryo development 1s from days 20 — 30
About 38 pairs of somites are present on day 30

By the end of the 5™ week, 42 to 44 pairs of somites ar

esoderm 1s organized into

n of the embryo, and their
fanially and caudally /from
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v’ 4 occipital, ffﬂ 717 MTI 1

v'8 cervical

v'12 thoraci,c, / X \ -

v'5 lumbar, 'f Notochord
v'5 sacral, Sclerotome

v'and 8 to 10 coccygeal pairs , i B

» The 1st occipital and the last 5-7 coBCYE (-zu somités later disappear

The remaining somites divide into: / 4
a. ventromedial part called

sclerotome gives rise to the bonesi€artilages and ligaments of the

vertebral column & ribs A i"

So, the somites give rise to most of the axial skeleton
b. Middle part called

myotome gives rise to skeletal muscles of the chest an

men
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cF Hrsolatera] part caiied

s of the skin
» the 4th and 5th weeks, they

o an embryo's age

It gives rise to dermis and subcutaneous i
» Because the somites are so prominen
are used as one of several criteria fo

connects paraxial mesoderm with t iteral pl /?' o fferentiates into
-~ b/ cre!

urogenital structures . Excretory unit ndry system (kidney) and

the gonads (testis and ovary) develop 1 the interme d_i%te mesoderm.

=

*Large spaces develop in the lateral mesoderm and co to from the

intraembryvonic coelom

73



F Hle liractioryotiic' coelom divides the lateral mesoderm into 2

layers:
v'somatic/ parietal layer of lateral mesods
v splanchnic or visceral layer of latel

oderm

1e ectodermal epithelium
pvering the amnion
Jjacentdo the endoderm and
' ring the umbilical

»somatic/parietal layer : is locatec
and continuous with the extraembry
» splanchnic or visceral layer: 1s 1o
continuous with the extracmbryonic
vesicle (yolk sac).

L\

. : ‘ f
=The somatic mesoderm and overlying aic ectoderm form

the_embryonic body wall or somataopleure #
swhereas the splanchnic mesoderm and underlying
endoderm form the embryonic gut or splanchnopleureé

ryonic
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F 1 Rg the sccond mionth, the intraembryonic coelom i1s divided into
three body cavities:

Pericardial cavity
Pleural cavities
Peritoneal cavity

MNeural tube
. " Somite
intermediate
mesodarm

| ateral
mesoderm

2
S

e

/l'll""h'lrl'l : "3 ||'-:.r'.|'4‘| e Coakm

|!ﬂ;‘ra|._ﬂn1br}|.:|n||: ||I1'-ﬁ".-"'r||_|r'_'|l'|:'n||:

coelom (o it somatic
Intraembryonic
; y mesodern

il

R o R
mepwleira ) g el e )
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Blood cells and blood vessels also arise from mesoderm
» Blood vessels form in two ways:

v vasculogenesis: whereby vessels arise
v'angiogenesis, which entails sprouting

yod islands and
Ing vessels

A) Mesenchymal Vasculogenesis ( bl
cells differentiate into endothelial p alled angioblasts (vessel-
forming cells) ’
Angioblasts aggregate to form blood 1s1
blood islands. Angioblasts flatten and a
to form endothelial cells of blood vessel;

These endothelium — lined cavities soot
channels.

avities appear within the
elves around the cavities

b - |
tworks of endothelial
.‘ . g

J-

B : Angiogenesis: entails sprouting from existing vessels

\
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blood cells(hamatoblasts) develop fI‘OI}l ae-endothelial cells of vessels
develop on the umbilical vesicle(yolk sa€)and allantois at the end of the
3rd week /

Blood formation (hematogenesis) d
fifth week. v

{ LT ¢ : .
It occurs first along the aorta and theR™svVarious ,p;éts_ of the embryonic
mesenchyme, mainly, the liver, and later in the splcen, bone marrow, and

lymph nodes.

oin in the embryo until the

Precursor blood
cell, hemangioblast
arising from Progenitor Eusion of

endothelium adjacent vessels
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Heart & great vessels develop fro
cardiogenic area.

esenchymal cells 1n the

|

Paired longitudinal endothelial |
tubes develop during the 3™ weel

r
| 4

These tubes fuse to form the hea

The tubular heart joins with
connecting stalk, chorion and yo
cardiovascular system

(O

Heart begins to beat on 21-2

INTQ S oae o £ d i e o~
C VO Id UIC LHIdL VI EdAlL DYDdSLC
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i

Future forebrain
Foregut \
| Neural fold / N 15t aortic arch
st aortic arch \ /" _-Primordial pharynx .\
g ~ - Enicardiim ¥V a xr"'; ‘:l /5, Bulbus
I / J g Sites of fusion of oW /Y cordis

.4 ! r } F F -'__.

P EFEGEaIdI’d hearttubes ) 2 3/ f"ll

: \ / |
Amnion I L/ Myocardium Amnion |1 £

~Pericardial cavity~,

= Myocardium -
;- _Pericardial

cavity i1l
: _ Endocardial

neart tubes { | atrium

™ Cardiac jelly

| Walloft "
yalk sac

I . ole o il
LE VILEIINE VEIT]
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Endoderm gives rise tg
the gastrointestinal any
parenchyma of the ton
parathyroid glands, tk
pancreas, epithelial lini
bladder and most of thi
epithelial lining of the
tympanic antrum, and pha
(auditory) tube

pithelial lining of
| & tracts,
1d, and
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Major derivatives'd
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EpibYast

BryBnic gef Tayéps e com

Y

Y

Y

Y

Intermediate
mesoderm

Y

¥

Lateral plate
mesoderm

Somatic
mesoderm

Y

Y

Splanchnic
mesoderm

|

= Epidermis,
hair, nails,
glands of skin

* Brain and
spinal cord

MNucleus
pulposus of
intervertebral
discs

* Neural crest: sensory nerve
cells and some nervous
structures; pigment cells;
portions of skeleton; blood
vessals in head and neck

» Sclerotome:
vertebrae and
ribs

* Dermatome:
dermis of
dorsal body
region

* Myotome:
trunk and limb
musculature

= Kidneys

* Gonads

» Parietal serosa

= Dermis of ventral
body region

* Connective
tissues of limbs
(bones, joints
and ligaments)

= Wall of
digestive and
respiratory
tracts (except
epithelial
lining)

= Visceral
Serosa

Copyright © 2005 Pearson Education, Inc., publishing as Benjamin Cummings.

« Heart

* Blood vessels

Y

Epithelial
lining and
glands of
digestive and
respiratory
tracts
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*+ The dermomyotome is the dorso-le

eral part of the somite.

\ .
¢ Cells from the dermomyotome erally and, as its name

Implies, gives rise to
(i) the dermis of the skin.

(ii) skeletal muscle and

corresponding segment of ectoderm.
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Day 12 Extraambryonic
masadarm dovaelops

Day 13 Utaroplacental
circulabon beagins

Day 14 Embryonic disc:
dorsal viow

B it
Cut
¥R
% \ Devalopment
j . Weaek 2
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T iyt 4
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rraccdan
Day 19 CNS induction Day 20 Mourulation Day 21 Transvarse sactan
s e Meural lolda slevals through somite region
- g O T
I|II|
|I Idai
e
i N ‘ Development
Week 3
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Day 26 Pharyngeal arches

Day 28 Neurulation




F i Rmeanume, the trophoblast progresses rapidly. obtain
a mesenchymal core in which small capillaries arise. When these villous
capillaries make contact with capillariesamsthe chorionic plate and
connecting stalk, the villous system is ready to supply the embryo with
its nutrients and oxygen . g N

and veins

Cytotrophoblast

Troph
lacuna

B Secondary stem villus (16 days) C Tertiary stemn villus
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its cranial end is expanded as the primitive node; the position of the future
oropharyngeal membrane is indicated at the cranial end of the embryonic disc

During gastrulation, epiblast cells ingress along primitive streak; first cells to
ingress displace hypoblast and form definitive endoderm; subsequent ingressing
cells migrate between epiblast and endoderm to form mesoderm

Mesoderm extends cranially from primitive node to form notochordal process,
while mesoderm lateral to midline becomes paraxial, intermediate and lateral
plate mesoderm; lateral plate mesoderm begins to split into two layers

In the future head, paraxial mesoderm forms head mesoderm, while in the future
trunk, paraxial mesoderm forms somites; two layers of lateral plate mesoderm
have now formed, somatic mesoderm and splanchnic mesoderm, and the two
layers are separated by the intraembryonic coelom

Oropharyngeal and cloacal membranes are present and neural plate forms;
expanded cranial part represents future brain, whereas narrow caudal part
represents future spinal cord

Notochordal process fuses transiently with endoderm to form notochordal plate

Paraxial mesoderm begins coalescing to eventually form in craniocaudal
succession a total of 42-44 somites

VMV\{ochordeﬁ pla?nsié;e}grgtgsnflrom endoderm to form solid notochord




_ {end of the second week) )
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m \J} Bilaminar germ disk
WWwW

weeka (gastrulation)

L |
Primitive streak

L 4

Ingres=zion of cells (cells of epiblast) |

|

| Mesoderm |

Y

IEL]:‘;':IE."I“l"

——= Neural plate

L ! Surface ectoderm

| M otochord

—= Cardiogenic mesoderm

» P arggial mesoderm -I Somites |

» Intermediate mesoderm

r 1
= Somatic l
o lateral plate mesodem =

e
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