k Development of the cNs

o Development of the nural Hube
Neural plate:- 3cd week ecloderm fhickening in the middle ot trilaminer germ disc
Neural Jroove :- invagination of NeursL palate prckeniel

Neural -I-t:l»e :- Lipt of nural groove approach each other & Fure tgsether
Anterier neuropore.- close at dey 25
poterior neurspore:- close at J;J’ 27 ]...Tran:form nural +ube +o cloted +ube

) Lifl' —b intermediate Zone of nerual crest—s spinal Jal\jllon (Grq‘;( me‘”’er). PoRerier,
* Nofocherd:- Triper the tormation of the tube , posterior to ectoderm , form nucleus pulposus.
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o Development of the spinal cord

— Matrix: one coll Lyjer Lining, the nural fube —pRepeated division —>TLenth & diamiter
of the nural +ube.

| ventricular zone:- epithelium thet extends Fromthe cavily of thedube +o the exterior.
|_,intermediate Zone:- cells that migrate peripherally
yMarginal Zone (white matter)-neursblast—s nerves peripherslly — external lager.
__, @ftroyete 3 o\goalendrog#eh- rom neuroblast.
L M:‘croahaz- from summna':g_ mesenchyme.
|53 Lagers __, inner ependymsl (nyer - Porms ependymal Lininy of central Cancl & ventacles.
|_ymiddle mantle Loyer:- Forms the gray metter of spinal cord (From Fhe Lips).
_y outer marjinel Layer:- Forms the ul\;ie Matter of gpinal dord] .
_plateral walls are connected by ___, Roof plate .- Dorsal
Ly Ploor plete:. ventral
| A yrove suleus Limitans i laderal wall dividing it into —sAlar plate .- Dorsal ,senlory horn.
BaseL plate:-ventrsl, Motor hern.

|y Central canal= cavity of the +ube remains narrow.
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o Deve\ofmen-} of the meninges- From me:encb/me (sclerotome)hat surrounds the tube.
Ly Subarachnoid space.- cavify in the metenchyme., filled with CSk.

* Spinal cord & vertebrel column relehion by afing.
First 2 mownths of intrauterine Life:- Same Lenyht.
Eq+ birth:- Coccyyeal end at Ll o L3. conus mecullaris.

Tn adslf:- Lower end ofF spinel crd of the lowerend of Ly (l-j,-l.z) C:CaﬂJa €)uina.

Regions Spinal segments Vertebral level General rule

Upper cervical Q Q Same level

Lower cervical % (&) One vertebra above

Upper thoracic 15 E] Two vertebrae above

Lower thoracic T10 n Three vertebrae above
Lumbar -5 To-T1 Three to five vertebrae above
Sacral and coccygeal S1-S5and (X1 21 Six to ten vertebrae above

o Congenifal. malformation of spinal cord development.
1) Spina bifida occulata :-Abient vertebal arch {pssteriorly) with normral spinal cord , Most
Common in (umbsacral area & ifs ususlly covered with haicy skin.
Z)SPIM bifida cystica:- Absent vertebral arch + effected spinsl cord.
Meningocele --meninges herniation throush the spina bitida — Subcutaneous sac (esk).
’gl menngomyelocele:-the Spinal cord herniates + meningocele.
3 Myelocele (Rachischisis) :- Faliure of obliteration of the nural +ube.

 Development of the Brain:- the cramal pert of the mural Fube Porms 3 Bruin vesicles.
1) Pore Brain (prosencephalon) E:Telemeplml.n :- 2 Lateral evaginations (proximael part).

Dincephelan:- median part.
2)M :Jquln (Mesen Cep‘nlon) .
3) HindBrain (Rhombencephelon) _, metencephelon

\: myelencephalon.

Primary vesicle Secondary vesicle Derivatives

Prosencephalon telencephalon Cerebral cortex
Cerebral white matter

Lateral ventricle Basal ganglia

diencephalon Thalamus
Hypothalamus
Subthalamus
Epithalamus

Third ventricle

Mesencephalon mesencephalon
Cerebral ageduct
Rhombencephalon metencephalon Cerebellum
Pons
Floor of fourth ventricle
myelencephalon Medulla oblongata




¢ Development of medulla oblonyeta
® As spinal Cordl . Alac palate - Sensary nuclei of medulla.
|, BasaL palete.-moter nuclei o medulla.
|, Suleus Limitans
|, Rook palate - Lateml walls move awey —sstretch Wt — Uth ventricle (Floor).

L, Pleer palde Ly l-5m:- LuschKa (2)
majendie
* Development of pons § cerebellum:- Same as medulle but $he alar pletes bends medhislly 4o
Porm 2 rhombic Lps _Pwe , cerebellar plate ___, Medrally—» vermis

Laterally— cerebellar hemisphere
* Basal plate —»pons o Cavity — part of Uth ventricle .

d beve |opmcm" of midbrain - Same. as others.

|y alar phate:- +ectum (olivided by ventral & transve Jrooves indo Y colliculi
__y Basal plate:- Motor nuclei in the +e;)men+«m
—> Crus cerebri.

L, cerebrmal q;ueJucl- behween them(narov).

* Development of the diencephelon = meolien part of forebrain ( ).
|52 Laters! wells:- Connected by roof plete 8 Ploor plate.

|, Root plate _, Anterior part: chroid plexus of 3¢d ventricle.

C:poﬂen’cr part- pineal body.

| Mypothalamic sulews:- Separate thelantss /hypathalamus in the Lateral wall.

|, Ploor plates- posterior Lobe of the pituitary gland .

o DeveIopMen+ of the cerebral hemllkae - Lokersl evaJindi o in barebrain )

|, Latenl ventricle- O.Xfc.mla-kon of the Caviies.
|, 3 Layers of the hemisphere walls epend [ ymal

_» mantle ——» Basal janslia.
_'mli iﬂﬂt

__»The hemisphere enlage & overlaps the B?qm}em. & cerebellum.
* Congentlal. malformation of Brain development-

\ Hydrocephalus

| ”Jalmcephalusz- bese B |
|_interasl. tcst in ventricles. il "% ¢

L, externel:-2csk Between the Brain &Am:kmlc' mater. | R

[Z] Exencephaly.- Falure of closure of anterior neuropere (dey zs)ﬁ,qbum‘ vault
LyAnencephaly:- Exencephely +Brain dejeneration.

E'menyocele :-meninges heraited throwsh a deficient part of the skull.

Ul Meninyoencephalocele - part of Brain herniated +meningocele. L

(5] Meninge - hydro - encephalocele :- part of ventricle Pound within the Bran 4istue hemisted
theoush the menijocele.

[&lHoloprosencephaly- deseneration of midiine steuctures —yPuson of Lateral ventricles orhibL
% nasal cavihies. ==




