MSS GELISiMi

Doc.Dr. Bulent AYAS

Histoloji-Embriyoloji' Anabilim Dali




MSS Gelisimi

e
A ,:.‘3’.'
/' - : A
& A 1

N
NOIOE

[ )
\ :
’ L, 4'
P B ) £
=37 -
.¢ T
X

Dl

<teelarrricler) J@' an aI|r (
e J<J]JJ'JLJ\ , te )‘|I |g| I elg,oderm
- wlEhieral pl'ék/n lanlr -:

P

otakord, ditelelds



Gastrulasyon — Germ

e

tabakalarinin olusumu
& . e B,

e Syreyhotrophboblass
= AINOR0N

Bikarmnar
o DY ONic g

-
-~

AR -

Exocociomic memieano

T Eooosdamic canty

;) Cylotrophablast
Neural groove Neural fold
Intermediate )
Paraxial

mesoderm ,
mesoderm

Lateral ;
» : QRO! &7 Embryonic
mesoderm S a3 e’ S endoderm

Notochord



, Blarrenar embryonc disc

.~ Connecang stalk

= Umb#cal vesicle
{yolk sac)

Crarval ond

Prechordal plate

_~ Embryonic ectoderm

— Prievvtive streak

Level of section D

= Cut edge of amnion

Extraembryonic
" Mesodenm covering
umbdcal vesicle

Prachordal plate

Primitve stroak -

~
Intraembryorsc
masoderm

D

N\ Prmitive
streak

Urmrbilical vesicle

Embryonic
ectodemm
/




DoGe 00

Cut edge of amnion

o Primitive groove
Umbilical vesicle (yolk sac) Primitive node in primitive streak
covered with extraembryonic
mesoderm

Cut edge
Primitive node Embryonic of amnio
ectoderm
Primitive pit

Level of section B

Primitive groove in
primitive streak

B

Migrating mesenchymal Embryonic endoderm Mesoblast
cells
Connecting stalk




Notokor
uzantisl

Connecting
(173

Umbilical vesicle

Notochordal process

Prechordal plate primitive node

Notochordal  Newal  Primitve pit  Prinitive stréak

Notochordal

Prechordal plate :
Lewvel of section D canal

endoderm

Cardiogenic Embryonic  Allaniois
(heart-lorming) area endoderm

Intraembryonic mesoderm Neursl plate

Intraembryonic mesoderm Umbilical vesicle




Notokordun olusumu

o, O

Cut edge of amnion

Connecting

Notochordal process stalk

Plane of
---sections
B,C &E

Connecting stalk
f""!lﬁ'.i! AGe ‘#"'“ﬁ“ 0 ’U"..i‘l

Primitive streak

Prechordal plate Primitive pit




Notokordun olusumu

T
Llndn "

Neural plate (Neurenteric canal (arrow ; .
P | ( )) Embryonic Neural groove Intraembryonic
ectoderm mesoderm

n"“‘!m'uﬂ!**‘».‘.@-’"*!‘ (Tl gi*‘gi“i“i'lgi““‘ ;.'. 2 v

#
o ool 1 =
YT ERRA® g ar

Cloacal

membrane .
C D _
Notochordal plate
Oropharyngeal Embryonic intercalated in the )
membrane endoderm embryonic endoderm
Level of —_ _

section D




Notokordun olusumu

Neural groove

Notochordal
plate infolding

Notochord Neurenteric canal

Cloacal E
membrane

(Sihn v emunn ARARRRARARM

-----

, Neural groove Neural fold
Intermediate

mesoderm Paraxial

mesoderm

Levelof |
section G |
' Lateral oLA :
Level of mesoderm 'V ek &7 Embryonic
section F

endoderm

Notochord



Norulasyon — noral tipun olusumu

Oropharyngeal

membrane
Prechordal plate \

Cranial end ‘ Neural ‘
/:7 Embryonic y

LJJ tilo IJ#JI

Lefslizer) el rd|r

plate
ectoderm f
Notochordal
process E
| —

Newly '

Primitive \
node

\. / Primitive F added '1 F{
streak colls \ f
Caudal end
N
LU

Cloacal membrane I

MMLLMMH JW

| ;~;7-‘-'pJaJ§) donu:;mesnn saglar (_I/~_|S

GURIED)

15 days B 17 days C 18days

g Noral glictarn SS geligir



/ Cardiogenic arsa

_~ Noural plate
—

Neural fold
Oropharyngeal

ntormaduto  Parsoad Noural groove
e Noutal greove xderm Sermn
Neural
plate

] __— Neural old

 Lewsi ot
Notochordal

Cul edge

of amnion
Notochord deep

to neural groove

Ny
)

Umbilical vesicie coverad with
extiaembngonic mesodaet m

_. Coglomic Intraambryonic

BOMALEC Mascderm

splanchnic /
mesodem s sanbeyoric
coalom
Parcardial
coolom

Parcardio-
paritonasl Newral kolds about 10
canal fi=e to form newral LLbe

Parfloneal
3" coslom (cavity)

_ '@‘r]or norooor (25.90r)) sorire
for ndrogor (26-27.9005) leigarls

Intraecnbeyonc coakm




Flexura mesencephalica
Mesencephalon

Rhombencephalon

| Optik vezikil 2

Flexura cervicalis

Noral tip Somit

Spinal ganglion
(ganglion spinale) ° Notokord
)

k Aorta

Peritoneal kavite / \ Orta barsak

B (mesenteron)

L/3 iGLcle)
raclullz so

Metencephalon

Flexura pontina

Mezencephalon

Miyelensefalon

Diencephalon

z fJJ <arlell ise |
= beynin |
VENRUEHENE

ilsolnelisin sariere)l

rElina dontgtr

Gelisen medulla spinalis




Noral tup ve
ral krista

Noral tipiyiizey
e .

ektodermiiden

ektodermpoIresir

ul edge of amnion

Neural fold

Primitive node

Primitive streak

Neural folds

approaching
each other

2\ Fa

Neural groove

O

="

Neural crest

Neural canal

Neural fold Neural crest

Neural groove O\ Notochord

Surface ectoderm

Neural crest

Neural groove
Developing epidermis

Neural tube Developing
o spinal gangli




Noral kristadan olusan yapilar

Qcoritonlzstlar
4 Strreral rmadullz ntieraler]
1 Tlrelt npazire zit naZ) nieralar

1 Gifarnin gesitll kemil, ias ve e daitisi ol



Noral kristadan olusan yapilar

— Neural crest

\ Neural crest cells
)

@@ @

0

Neura tube

Dorsal
hom \ Spinal cord
g
\,&r\'— Urwpolar neuron
Site of ! .~ (spinal ganglion cell)
lateral __ [ ~ .
pom &

"~ Satoliite coll

Ventral
hom ~

NS am

Spinal neme E .. Schwann ceall
o (of newrolemmal sheath)

Ventral root

Whita communicating ramus
o S 0 __ Multipolar neuron
PTE . e (sympathatic ganglion call)
\ > b
4 ‘..’_
Ganglion of sympathstic trunk
Melanocyte

. N
9\4.“-—» ~—_ Supraranal medulla

\ v/
% 2 (chromaffin cells)

{ A Culiac Suprarenal ghend
. E s ganglicn
Plexus in
intestnal tract



Intermediate ~ Paraxial Neural groove
mesoderm mesoderm

Embryonic ectoderm

Amnion

j,,glllémr

Yolk sac covered with

| :")'o_r]Uda 1}2..1}1} P extraembryonic mesoderm Neural folds

1 f!_',] O]U;’}'Ur g:aeézrsmc | Intraembryonic

somatic mesoderm

___Levelof
section D

=3 JJ, Kostalar, sternurrlblg
JJ\/Lm olr 0oltrmini ve ilisiHl
Jaslar ile dermisi olugturur

First
somite

\
!
Connecting \ /
stalk N _ .~ Intraembryonic
D splanchnic
mesoderm

C

Intraembryonic

coelom



Noroepitel L ingte

primordiumu

Mezensim

Membrana
limitans
externae

r]JrJr LJr v JJ]r

.‘ ‘ a 4‘“’"
i _r]J € r‘J] l—)‘rJ D1 ng “ 1J_r Néroepitelial hiicreler




| Noroepitel

Akson

Miyelin

a Kortikal plak NG

Oligodendrosit

Astrosit

Mitotik gliyoblast

7
Koroid plek-
sus hiicresi
‘ Ependim

hicresi Germinal veya ventrikiile ait hiicre
Ependimoblast



-

N - ~ N
7 - Ny
7 g .
/' b
) . Mezensimal hicre
=) ” o ! ¢ 1
; e
Noroepitel \ g\
(néroektoderm) ‘\ .
M Mikroglial hiicre
~

~

S =

Apolar néroblast Glioblast (spongioblast) Ependim

1 :

Néral tip

-

Ao @

Bipolar néroblast P D Plexus choroideus
epiteli

Astroblast Oligodendroblast

N\

p e jo

Oligodendrosit

Protoplazmik astrosit Fibréz astrosit

T—




. sSpinalis’in farklanmasi

Lamina dorsalis Septum medianum dorsale

Marginal zon Spinal ganglionda Canalis centralis
Spinal ganglion afferent noroblastlar Dorsal boynuz
primordiumu
Lamina alaris
Ventral

Sulcus
limitans

Bazal plak

. : Fissura
Motor néroblast Lamina ventralis S e modiang Beyaz cevher
ggv desi ventralis

Ventral motor kok

> Boltiinen néroepitelial hiicreler
Mezensim

) Spinal
Membrana N l/ meninksler
limitans
externae

Ventrikler tabaka Marginal tabaka

intermediet
(manto) tabaka




Flexura mesencephalica
Mesencephalon

Rhombencephalon

Optik vezikil 2

i

‘; r,mm_uyl* primer. beyin
" ./JJQ,JH‘—‘J’J SERdllEniiE

<?

Prosencephalon _

1 Prosencaonalon (o) gy

gariceorizlor (ortz gayin)

J Rrommoericeonzlon (areE gaYin)



Beynin Gelisimi

.M IESENCERIIEI0N v" |

Cerebellum ;
Flexura pontinae

B kesiti

Flexura
cephalica

Medulla spinalis

-..,gdu A el
flalksur



Flexura cervicalis

Néral tip Somit

Spinal ganglion
(ganglion spinale) Notokord
0

Aorta

Orta barsak
(mesenteron)

Peritoneal kavite / \
B

Metencephalon

Mezencephalon _-

te———

Miyelensefalon

Gelisen medulla spinalis
Telencephalon




Beynin Gelisimi

3 Primary 5 Secondary Adult derivatives
: vesicles vesicles of
| : = = Walls Cavilies
Wall Cavity ¥ ¥ W
\ / s (S ' Cerebral Lateral ventricles
\.‘\ ’ :/ - Te'encephalon ‘.\\‘;__\‘\ E 3 “'v' hemlspheres

. ' 4 Vv Forebrain -0 &

: | |( — 5 |prosencephalon) gy W : icle*
3 \ | iz N _H— N » Thalami, etc. Third ventricle
’ 4 Diencephalon — || 5

Yy & » @&
B Midbrain [ - | 1 » Midbrain Aqueduct
b 4 imesencephalon) = Mesencephalon — | \ &
; I N &7 YW _» Pons Upper part of
L | - N< fourth ventricle
| \\ __ Metencephalon —~ aly | \S *  Cerebellum

s \! "~ Hindbrain . 4 ,},‘ 3

Z l “ Iy irhombencephalon) /< * Medulla Lower part of
| i > | fourth vantricle

" /
M . lon ~ ;
yelencephalon Spinal cord




Beynin Gelisimi

VL

. |

Mesencephalon
Telencephalon

Diencephalon Metencephalon

Myelencephalon

Spinal cord

Third T /

ventricle \
/: Central
canal

Later.al Optic Fourth
ventricle vesicle Future cerebral ventricle
aqueduct

W




Beynin Gelisimi

o - _.-'. (
Embryonic brain regions Brain structures present in adult
A A

Cerebrum (cerebral hemispheres; includes cerebral

Tolanosphaion cortex, white matter, basal nuclei)
Forebrain

Diencephalon Diencephalon (thalamus, hypothalamus, epithalamus)

Midbrain Mesencephalon Midbrain (part of brainstem)

Metencephalon Pons (part of brainstem), cerebellum
Hindbrain <

Myelencephalon Medulla oblongata (part of brainstem)

Cerebral hemisphere Diencephalon:

Mesencephalon
Hypothalamus

Metencephalon
Midbrain

Hindbrain Diencephalon Myelencephalon

Forebrain

g Pituitary e
Telencephalon e gland \Nay oblongata

Spinal cord ! Cerebellum

Central canal
(a) Embryo at one month (b) Embryo at five weeks (c) Adult



3 weeks 4 weeks

& months 8 months



