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DEVELOPMENT OF THE NERVOUS SYSTEM

Neural crest Neural plate Ectoderm

Time:- 3rd week
Source:- ectoderm
Formation of the neural tube:-

Mesoderm
Notochord

1-formation of neural plate e

Neural crest

the ectoderm overlying the notochord
Increase Iin height and transformed into
neural plate

2-formation of neural crest
WhiCh iS a. thin IOngitUdinaI band Neural crest cells

(form components

of ectodermal cells on sides of neural plate "™~
3-formation of neural folds

Lateral edges of neural plate are elevated
to form neural folds

Ectoderm

Neural tube

Notochord Epidermis

Neural
tube

Spinal ganglion

Somites (mesoderm-derived)



Neural crest Neural plate  Ectoderm

DEY/EIL@PMENT OF THE NERVOUS YSTEM

Formation of the neural tube " %
4- Fusion of the neural folds to form neural tube '\ '\

Neural folds approach each other in midline
then fuse together to form the neural tube.
This fusion begins in the cervical region
then extends cranially & caudally

except the most cranial & caudal parts
forming cranial & caudal neuropores respectlvely

5- Closure of cranial Neuropore at 25th day &
Caudal Neuropore at 27th day

Fate of neural tube
Cranial part form the brain
Caudal part form the spinal cord.

Fate of cavity of neural tube: -
gives ventricles of the brain,
central canal of the spinal cord

Mesoderm
Notochord

4 L Ectoderm

22 days
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DEVELOPMENT OF THE SPINAL CORD
The wall of the developing spinal cord differentiate into g
Dorsal 05
2 lateral walls, roof Plate, floor plate Roof plate Mantle layer medianrseptum s
A-Lateral wall are thickened & formed of 3 layers Alar ,

horn
The inner ependymal layer: - pale |
around the lumen (central canal) of the tube "
UICUS

The intermediate mantle layer: - imians el
formed by the dividing cells of the ependymal layer, /=

Marginal
layer

Central .
canal

this layer forms the grey matter as follows / o TJHWhite
: : matter
The cells of the mantle layer arranged into:- Hin LB intermediate \.
Basal horn Ventral
1-Basal plate:- i B sty
lies ventrally , Pate Neuroepithelial Ventral fissure

- - I
formed of motor cells which will form the ventral horns ol

2- Alar plate:-
lies dorsally ,
formed of sensory cells which will form the dorsal horn

N.B.:- the 2 plates are separated from each other by sulcus limitans



DEVELOPMENT OF THE SPINAL CORD

The outer marginal layer: -
- formed later by processes of the nerve cells Roof plate Mente aer

In the mantle layer. Alar
- The nerve cell processes in the marginal layer, e Y.

become white matter when myelinated. |

B-Roof plate:-
thin sheet devoid of nerve cells Sulcus |
C-Floor plate:- Imitang o
thin sheet devoid of nerve cells

median sepum NS0
horn

Marginal
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canal

L White
matter
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CONGENITAL ANOMALIES OF THE SPINAL CORD

Hairs Dura Arachnoi

spina bifida (cleft spine) Sy i

Def.:-Midline defect due to pX =
iIncomplete fusion of the vertebral arch A e g A
(usually in lumbosacral region)

Types:-
1-Spina bifida occulta (closed) 20%

In this case the defect in the spine
IS covered by skin contain tufts of hair .
It rarely cause symptoms

2-Spina bifida manifesta (open) 80%

In this case there is a defect in the spine
through which tissues may herniate It is divided into , _
Spina bifida occulta Meningocele Myelomeningocele

a- Meningeocele:- herniation of meningeal sac filled with CSF
b- Meningeomyelocele:- herniation of meningeal sac filled with nervous tissue & CSF
c- Myelocele:- failure of fusion of neural tube with nervous tissue exposed to the surface

ubarachnoid spac

Neural tissue

Myelocele

Various types of spina bifida.




DEVELOPMENT OF THE BRAIN

the cranial part of the neural tube shows three dilatations.
» Craniocaudally, these are the

: . Telen C
1- prosencephalon (forebrain vesicle):- A B T:;edl]gfep;?l\?:n(";; ()LV)
which will divided into 2vescicles |
which grow laterally & Prosecetdon P Dot i
give the 2 cerebral hemisphere

hird venticl (ThV)

b-Diencephalon vesicle :-
which remain in midline &
give the diencephalon

2- mesencephalon(midbrain vesicle):-
give the midbrain

- esaghon

Hhombencephalonj i |

3- rhombencephalon (hindbrain vesicle). (Rho) 1
which will divided into 2vescicles | |1
a-Metencephalon vesicle :- which give the pons & cerebellum
b-Myelencephalon vesicle :- which give the medulla oblongata

Mesgncephalon (Mes) and
cerebralaqueduct(GA)

Fourth ventcul (FV
Cerebellm (Cb) and pons

Mylencephalon (meula cblongal)




DEVELOPMENT OF THE BRAIN STEM

As in the development the of the spinal cord, |
lateral walls of the brain stem are connected

by a thin roof plate & a thin floor plate &

will have a ventral basal lamina

roof plate

Alar lamina

Sulcus
~ e limitansg =

Basal lamina

containing mot_or nuclel gn_d | [ Floorplate
dorsal alar lamina Containing sensory nuclei — — —
. . . )
-Each wall shows a sulcus limitans internally, s,,,c,‘,,so,,,‘,t,c‘,,,,,‘,,,t (1 .
- - - 1 iag
sep_aratmg_th_e alar lamina from the basa_l lamina T vmm, B '@W &
*Differentiation of the basal & alar laminae Joel »

genenal viscern| efferen

Columns of the Basal lamina 3 efferent CO|UmnS{b'""Chmleﬁerentcd lb

Somatic eflerent col- &
(1) Somatic efferent Column (i - \

-t
lies close to the middle line i \
supply somatic striated muscles | =
differentiates into the following nuclei Aﬂm,‘,’ff:.:‘::‘:}
12t nerve nucleus in medulla B3 ey

muicle ATAL B

6" nerve nucleus in pons.
3rd &4t nerves nuclei in the midbrain




DEVELOPMENT OF THE BRAIN STEM —=

Columns of the Basal lamina 3 efferent columns

[ 4 o 0ot b WM LT

“

L _ smdmbcaférmt
(2)Special visceral (branchial)efferent Column genenl » %v to..‘
lies lateral to the somatic efferent column. ;m‘,’ Vts’tcfa’ )y »

differentiates into the following nuclei:- branchialfferent o

5th &7t nerves motor nuclei :in the pons. ot
oth 10t 11™ nerve motor nuclei: in the medulla
(which Join together forming nucleus ambiguus).
(3) General Visceral efferent Column: parasympathetic

lies Just lat to the special visceral efferent column

supplying smooth muscles &glands ’mmzz
differentiates into the Following nuclei: J
dorsal nucleus of vagus: in the medulla &Sf;f:, s
Inf. salivary nucleus (of glossopharyngeal n.) in the medulla

muicle
Sup. Salivary nucleus (of facial n.) in the pons
Edinger-Westphal nucleus (of oculomotor n-) in the midbrain epithelium

supply the muscles derived from the branchial arches {WW’stamleﬁm /‘\

| “'Sl.




DEVELOPMENT OF THE BRAIN STEM T

Columns of the alar lamina 4 afferent columns spedalmb'caffmb) l ;
General Visceral afferent Column W’ o o
. Special visceral » » A

It is the most med. of the sensory Columns. general '

represented by the sensory component of m:zg;gm:tfd
the dorsal vagal nucleus Ve & l

Special Visceral afferent column ih

lies lateral to the general visceral afferent column
receives taste sensation from the tongue & epiglottis

represented by the nucleus of tractus solitarius

receives afferent sensory Fibres from the viscera.{ﬂeﬂeml Viscern| effern

-+ Si

Branchial

General Somatic afferent column: Wriated musle
. : : AU

lies lat. to the special visceral afferent column. éﬁggg
receives afferent sensory fibres from the skin of the face S

& scalp+ proprioceptive sensation from the muscles of mastication

differentiates into the 3 sensory nuclei of trigeminal n
(spinal, main sensory , mesencephalic )




DEVELOPMENT OF THE BRAIN STEM
Columns of the alar lamina 4 afferent columns
Special Somatic afferent Column
the most lat-Column of the alar lamina
receives afferent auditory & vestibular fibres of the vestibulocochlear n.
represented by the vestibular &cochlear nuclei B

[m .
general  »

{meml Viscera) efferen

branchial efferent e
Somatic eflerent o

i

Branchiel
stnated muscle

|
Eafss  viscen
A

Somatic striated
muicle



DEVELOPMENT OF THE BRAIN STEM
Development of the lumen of the brain stem

Formation of the 4th Ventricle

In the rhombencephalon alar laminae of
both sides move away from each other

(as in the way of opening a book) leading
to widening of the lumen thus forming the 4th venuicie.

the thin roof plate becomes stretched &rhomboidal in shape, extending laterally to form the
lat-recess of the 4t ventricle on each side

- resorption of the roof plate leads to the formation of a median foramen
(of Magendi) &2 lateral foramina (of Luschka)
Formation of the cerebral agueduct

the lumen of the mesencephalon (midbrain)

becomes much reduced (due to thickening in the wall &
Is transformed into a central Canal
called the cerebral aqueduct of sylvius)

roof plate

Alar lamina

Sulcus
=~ limitansg =

&

-

Basal lamina

L Floor plate




DEVELOPMENT OF THE CEREBRAL HEMISPHERE

*The 2 cerebral hemispheres arise as 2 evaginations from the lat. wall of the forebrain
*the Cavity of each evagination expands forming lat-ventricle A
*the wall of each hemisphere is formed of the following layers:
(a) outer marginal layer formed of white matter-

(b) middle mantle layer formed of nerve cells (neuroblasts)

(C) inner ependymal layer lining the cavity of the lat-ventricle

(Rhom)

marginal 1.
mantle 1.

epindymal 1.



DEVELOPMENT OF THE CEREBRAL HEMISPHERE
*As development proceeds the following changes occur:

1) the neuroblasts of the wall of the hemisphere except its base) migrate from the mantle
layer to the marginal layer forming the grey matter of the cortex-

& the axons of these neuroblasts invade the rest of the wall
forming the white matter of the cerebral hemisphere

2) the neuroblasts of the mantle layer at the base of the
hemisphere do not migrate to the marginal layer but remain
deeply situated forming masses of grey matter (Corpus striatum)

grey matter =iz

. \_ - \
white matter S\ S

—— Falt cerebsr
.:. ..." SR ..‘.
: ' £ NI
lat-\

ventricle .:.:A
)

marginal 1.

mantle 1.

epindymal 1. )



CONGENITAL ANOMALIES OF THE BRAIN
1-Anencephaly:-
Def.:- failure of development of cerebral hemisphere

& vault of th skull due to ~
Failure of the Closure of cranial end of the neural tube Encephalocele

2-Encephalocele (high Spina bifida) Qv
Def.:- A~

Cranial defect (usually in occipital region) ?’\*
through this defect tissue may herniate 8! ,
"W Machnoid % Brain tissue

Ty p €s:- ' : . Mningohydro-
Meningocele Meningoencephalocele encephalocele

a-Meningeocele: herniation of meningeal sac filled with CSF

b-Meningeoencephalocele:- herniation of meningeal sac filled with CSf & brain tissue

c-Meningeohydroencephalocele: herniation of meningeal sac filled CSf

& brain tissue &brain ventricle

| VA% .
W%,  Ventricular lumen




CONGENITAL ANOMALIES OF THE BRAIN

3-microcephaly: - small brain

 4-hydrocephalus:- large brain due to
dilatation of brain ventricles
as a result of obstruction of CSF circulation

Hydrocephalus







