BASIC ANATOMY
OF THE NERVOUS SYSTEM
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CNS

Basic conception

afferent information (nerves, axons, tracts)
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descending information

(tracts)
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fferent information (nerves, axons, tracts)

ascending information (tracts)




NERVE CELL = NEURON




TYPES OF NEURONS




DIVISION OF THE NERVOUS SYSTEM

CNS PNS
oligodendrocytes Schwann cells and their derivatives
astrocytes

‘ SEeNsors

stimulus

impulse

effectors

Striated skeletal muscles
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Smooth muscles,
myocardium, glands



DIVISION OF THE PNS

Cranial nerves I1.- XI1.

* run through the skull base

Spinal nerves — 31 pairs

* run through foramina intervertebralia
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Glial cells of the CNS: astrocytes, oligodendrocytes, microglial, ependymal cells
Glial cells of the PNS: myelinating and non-nemye “r g Scligvann cells, satellite
glial cells, terminal glial cells

Myelination in the Peripheral Myelination in the Central
Mervous System




myelinated axons
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FUNCTIONAL TYPES OF AXONS IN PNS

somatosensory P A touch, proprioception, pain

viscerosensory . 2 mechanoception, pain

Afferent

sensory <o relay impulses for taste, hearing and balance
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DIVISION OF THE CNS

Brain (Encephalon) Spinal cord (Medulla
spinalis)

Brainstem (Truncus encephali)

Medulla oblongata
Pons
Mesencephalon

Cerebellum

Diencephalon
Telencephalon
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Neural crest

r. 1.: Schema vivoje nervové trubice a gangliové lifty v pFicnych fezech (vlevo)
a poloba spindlnich ganglii (Cy, C;) a ganglii hlavovych nervii (fimské &islice
{vpravo)

A - vznik medulami plowénky, B - prohloubeni v medulami rihu, C - od$t€povéni
gangliové lifty, I - vzmk nervové trubice.

DIEN. - mezimozek, MESEN. - atiedni mozek, METEN. - zadni mozek, TELEN. -
koncovy mozek, 1.-3. - Zaberni oblouky,

Bunégny material gangliov€ ity i jednotliva ganglia jsou zakresleny cerné.



Neural plate Slug

BMP-4, .
BMP-7

Future neural
crest

Notochord BMPs Slug  Neural crest

Neural crest

Alar plate

Basal plate

sulcus limitans

Motoneurons




Primary subdivisions: prosencephalon, mesencephalon, rhombencephalon

Secondary subdivision: telencephalon, diencephalon, mesencephalon,
metencephalon, myelencephalon

myelencephalon
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Interneuron
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Spinal Cord in Situ im e
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SUBSTANTIA GRISEA - cornu anterius (columna anterior),
cornu posterius (columna posterior), cornu laterale (columna
lateralis), substantia intermedia, canalis centralis




SUBSTANTIA ALBA — funiculus anterior, lateralis, posterior
fissura mediana ant., sulcus medianus post., septum medianum

posterius, sulcus anterolateralis, posterolateralis

b

Lig. flavum .

(cut surface/Schnittfliche)

Arcus vertebrae ]

V. spinalis posterior
A, spinalis posterior

Plexus venasus vertebralis
internus posteriar

Radix posterior [sensoria]
nervi spinalis

{Septum interradiculare)
Radix anterior [motoria]
nervi spinalis

Vv, spinales anteriores
A, spinalis anterior
Radix anterior [motoria]
nervi spinalis

Fila radicularia

Suleus anterolateralis

Fissura mediana anterior

Spatium epidurale
[peridurale]

. Spatium subdurale

{Septum leptomeningicum}

Spatium subarachnoideumn

Pia mater spinalis
{cut margin/Schnittrand)

- Lig. denticulatum

Arachnoidea mater spinalis
{cut margin/Schnittrand)

Dura mater spinalis
{cut margin{Schnittrand)

- ¥, A intercostalis posterior

Rr. spinales
Ganglion spinale

Plexus venosus vertebralis
internus anterior

Truncus neryi spinalis

M. spinalis

- R. posterior

= R. meningeus

— R, anterior

= R. communicans griseus
— R. communicans albus

. Ganglion trunci sympathetici

Lig. longitudinale posterius
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FUNCTIONAL ZONES IN THE NEURAL TUBE




10

Substantia intermedia
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Pseudounipol. neurons of the

DRG

Fasc. gracilis

Tr. spinobulbaris
Fasc. cuneatus
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24

Ncl. intermediolateralis

Ncl.motorius

19




Tr. corticospinalis lat.

Tr. rubrospinalis

11

12

Tr. reticulospinalis

Tr. olivospinalis

Tr. tectospinalis

Tr. corticospinalis ant.  Tr. vestibulospinalis
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laminae (Rexed 1952)

nuclei

| ncl. apicalis (ncl. posteromarginalis)
IT + III substantia gelatinosa Rolandi
IV+V ncl. proprius
VI ncl. thoracicus (Stilling - Clark) C8-L3
VI group of interneurons in the anterior
horn
VIII medial group of motoneurons
IX lateral group of motoneurons
% zona centralis, gray matter around the

central canal




