DEVELOPMENT OF THE CENTRAL NERVOUS SYSTEM

EARLY HUMAN DEVELOPMENT
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Figure A: Stages 1-12

O'Rahilly & Muller 2006



Meural plate Meural grocve

Meural tube Meural crest

Transwerse sections through the dorsal parts of a series of embryos, 1o show
how the neural plate gives rise to the neural tube and neural crest



Diagram of longitudinal section of a human
embryo 22-23 days after fertilization, showing the
partly closed neural tube and the neuropores.
ECTODERM ({will
L Yellow indicates neuroectoderm become epidermis)

Caudal cell mass

(will become

sacral and lower

lumbar segments Caudal neuropore

of spinal cord) Rostral (= anterior)

neuropore

ENDODERM  (will

become epithelium lining
the gastrointestinal tract, Ectoderm (lining the
associated glands, some amniotic cavity)

endocrine organs etc)

MESODERM
(will become bone, muscle,
dermis, connective tissue ete.)



FURTHER DEVELOPMENT, and major divisions of the brain.
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BLUE: Hindbrain =
rhombencephalon,
comprising medulla, pons =~
and cerebellum (darker

blue). r .

GREEN: Midbrain = -
mesencephalon, y 0 9
comprising tectum and [ e
cerebral peduncles. hel

RED: Diencephalon,

comprising thalamus, ) N
hypothalamus etc. e 4
: Cerebral After W. Kahler & M. Frotscher 2003,

. Color Atlas and Textbook of Human Anatomy
hemispheres Sthedn Vol 3 p 7 Stutgart Thieme
= telencephalon,
comprising cerebral The three dagrams on the left
cortex, subcortical white show the growth of the corpus
matter, corpus striatum. callosum.

Some more words:
Metencephalon = pons + cerebellum
Forebrain = prosencephalon = diencephalon + telencephalon




FLEXURES

Me = Medulla

P = Pons

Cb = Cerebellum

M = Midbrain (mesencephalon)
Di = Diencephalon

T = Telencephalon

Folding a tube with variably thickened
walls, to fit inside the cranium.

DEVELOPMENTAL ABNORMALITIES ASSOCIATED WITH DEFECTIVE
NEURAL TUBE CLOSURE OR FAILURE TO FORM ASSOCIATED SKELETAL
ELEMENTS.

MYELOSCHISIS

{Missing: Roof plate ]

Posterior neuropore does not close.
Overlying structures do not develop.
Neurocoele is exposed.

Vertebral arch
Skin




CYSTIC SPINA BIFIDA

CRANIAL
MENINGOCOELE

[Meninges and CSF in

herniating cyst

ANENCEPHALY

MENINGOCOELE MENINGOMYELOCOELE

— Spinal
Vertebral arch cord vertebra
is missing
[Meninges = Dura + Arachnoid + Pia]

MENINGOENCEPHALOCOELE

Brain (in this case, occipital
lobes of the cerebrum) in cyst

Exposed, open, undeveloped
cerebrum. Brain stem and its
functions preserved

HYDROCEPHALY
(HYDROCEPHALUS)

Enlarged head

Enlarged ventricles

Chiari

malformation Foramen magnum

Fixation of cord by

spina bifida cystica
causes tension with
growth



SEPARATION OF MOTOR AND SENSORY REGIONS OF GREY MATTER IN
THE SPINAL CORD AND BRAIN STEM.

SPINAL GREY MATTER CRANIAL NERVE NUCLEI

Dorsal horn ALAR coof  Roofof SENS_ORY

(Sensory input) LAMINA jate  4th nuclei
ventricle | ATERALLY

MOTOR nuclei

Ventral Horn BASAL v
(motor LAMINA lie MEDIALLY
neurons)

NEURAL TUBE

INDUCTION Substance(s) secreted by cells

affect the differentiation of other
cells. The effect depends on
concentration of the inducing
molecules, which decreases with
distance from the source.

i Floor plate cells also secrete Shh, which
induces motor neuron formation in the
ventral part of the neural tube

Floor Notochord Secretes Shh, which induces
p|ate (mesodermal cells) the floor plate of the neural tube

http://www.nature.com/milestones/development/milestones/full/milestone21.html
* See this web site for more information *



