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DEVELOPMENT OF NERVOUS SYSTEM
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GENERAL PRINCIPLE OF THE REFLEX ARC ORGANIZATION
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STRUCTURAL ORGANIZATION OF THE SPINAL CORD
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SOMATIC REFLEX ARC
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SYMPATHETIC REFLEX ARC
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NERVOUS CENTER

Nervous center is a group of multipolar neurons that 

occupy a certain site within the nervous system, have 

common origin, and coordinately perform a common 

function. Nervous centers are the sites of neuronal 

integration (i.e. interaction and information transfer 

between the neurons), which implies the presence of 

synaptic transmission



TYPES OF NERVOUS CENTERS

1. Ganglia – sensory and autonomic 
ganglia of the peripheral nervous system

2. Nuclear type – nuclei of the brain 
and the spinal cord

3. Plane (screen) type – cerebellar cortex,
cerebral cortex



CENTRAL NERVOUS SYSTEM

Neurocranium and vertebral column 
protect the organs of CNS from injury
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aging process
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MENINGES OF THE SPINAL CORD

Dura mater
– dense irregular connective tissue + 
squamous cells

Arachnoid mater
– loose connective tissue + squamous
cells

Pia mater
– loose connective tissue + squamous
cells
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Slide №86 "Spinal cord, cross-section». 
Hematoxylin-eosin staining

Slide №86a. «Spinal cord, cross-section» 
Silver impregnation



Slide №86a. «Spinal cord, cross-section» 
Silver impregnation



Slide №86a. «Spinal cord, cross-section» 
Silver impregnation



Slide №86a. «Spinal cord, cross-section» 
Silver impregnation





Slide №86a. «Spinal cord, cross-section» 
Methylene blue staining



Slide №86a. «Spinal cord, cross-section» 
Methylene blue staining



Slide №86a. «Spinal cord, cross-section» 
Methylene blue staining



Slide №86a. «Spinal cord, cross-section» 
Methylene blue staining



In a broader sense, the conducting tracts
represent chains of anatomically and 
functionally linked neurons, that ensure 
conduction of functionally identical nerve 
impulses in a strictly defined direction. 

•Afferent (ascending) tracts ensure 
conduction from receptors found 
throughout the body to the higher sites of 
neuronal integration (nervous centers) in 
the brain up to the neocortex. 

•Accociative tracts provide links that 
coordinate the teamwork of the integration 
centers inside the brain, e.g. between the 
cerebellum and the neocortex, or between 
the hemispheres of the brain. 

•Efferent (descending) tracts ensure 
conduction of the nerve impulses from the 
higher integration centers to the effector
organs of the body.
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STRUCTURAL ORGANIZATION OF THE CEREBELLAR CORTEX
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CONNECTIONS OF THE CEREBELLAR CORTEX
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INTERNEURONAL CONNECTIONS IN THE CEREBELLAR CORTEX

White matter

Granular 

layer

Ganglionic 

layer

Molecular 

layer

A
x

o
n A

x
o

n

A
x

o
n

T
-s

h
ap

ed
 a

x
o

n

S
te

ll
at

e 
ce

ll
 w

it
h
 a

 l
o

n
g

 n
eu

ri
te

S
p
in

d
le

-s
h
ap

ed
h
o
ri

zo
n
ta

l 
ce

ll
s

D
en

d
ri

te
s

D
en

d
ri

te
s

S
m

al
l 

st
el

la
te

 n
eu

ro
nL

ar
g

e 
st

el
la

te
 n

eu
ro

n

Purkinje 

cell

Purkinje 

cell Granule 
cell

Granule 
cell

Parallel fibers

Baskets of 
nerve fibers

Basket 
cell

Golgi cell



Slide №91 «Cerebellum»

Silver impregnation



Slide №91 «Cerebellum»

Silver impregnation



Slide №91 «Cerebellum»

Silver impregnation



Slide №91 «Cerebellum»

Silver impregnation



Slide №90 «Cerebellum»
Hematoxylin-eosin staining



Slide №90 «Cerebellum»
Hematoxylin-eosin staining
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I –molecular layer

II –external granular layer

III –pyramidal layer 

IV –internal granular layer
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CEREBRAL CORTEX IS ORGANIZED IN MODULES

COLUMN – a vertical column through the cortical layers –
represents an elementary functional unit of the cerebral cortex 
that contains neurons responsive to only a single modality

CORTICAL MODULE (composed of columns) represents the 
structural and functional unit of the cortex

The modules implement summation and comparison processes 
(integrative processing) 

columns



ККАВ- cortico-cortical afferent fibers
(from neighboring columns)

ТКАВ-thalamo-cortical afferent fibers

afferent pathways

The module has three basic 
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•Afferent pathways
•Integration circuits
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CONNECTIONS OF THE MODULE

II-ASSOCIATION – to 3 modules on its side

III-COMMISSURAL – to 2 modules on the opposite 
side

V-PROJECTION – principal cortical efferent 
projections to basal ganglia, brain stem and spinal 
cord, terminate on motoneurons, ensure the 
motor response of the cortex

VI-CORTICO-THALAMIC – influence sensory 
processing in the thalamus, ensure the thalamo-
cortical feedback
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Slide №92a. «Cerebral cortex (neocortex)»
Silver impregnation



Slide №92a. «Cerebral cortex (neocortex)»
Silver impregnation



Slide №92a. «Cerebral cortex (neocortex)»
Silver impregnation



Slide №92a. «Cerebral cortex (neocortex)»
Silver impregnation



Slide №92a. «Cerebral cortex (neocortex)»
Silver impregnation



Slide №92a. «Cerebral cortex (neocortex)»
Silver impregnation
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SPINAL CORD ANATOMY
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Slide №85 "Dorsal root ganglion»
Hematoxylin-eosin staining



Slide №85 "Dorsal root ganglion»
Hematoxylin-eosin staining



Slide №85 "Dorsal root ganglion»
Hematoxylin-eosin staining
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Slide №87а «Intramural autonomic parasympathetic ganglion. Muscular layer of the stomach»
Silver impregnation



Slide №87а «Intramural autonomic parasympathetic ganglion. Muscular layer of the stomach»
Silver impregnation



Slide №87а «Intramural autonomic parasympathetic ganglion. Muscular layer of the stomach»
Silver impregnation



АUTONOMIC GANGLIA
(extraorgan position)



Slide №87 «Autonomic sympathetic ganglion, coeliac plexus» Silver impregnation



Slide №87 «Autonomic sympathetic ganglion, coeliac plexus» Silver impregnation



PERIPHERAL NERVE 
(cross section)



Slide №89. Periferal nerves, cross-section, H&E



Slide №89  «Periferal nerve, cross-section»
Hematoxylin-eosin staining



Slide №89  «Periferal nerve, cross-section»
Hematoxylin-eosin staining



Slide №89  «Periferal nerve, cross-section»
Hematoxylin-eosin staining



MENINGITES an acute inflammation of the meninges, most commonly of the pia 

mater and arachnoid mater

ENCEPHALITIS an acute infection and inflammation of the brain itself

o Polioencephalitis affects the gray matter

o Leukoencephalitis affects the white matter

MYELITIS an acute inflammation of the spinal cord

POLIOMYELITIS a disease of the anterior horn motor neurons of the spinal cord 

and brain stem nuclei, caused by the poliovirus. Mainly affects 

children under 5 years old, is preventable with the polio vaccine.

RADICULITIS a condition caused by inflammation or compression of a spinal 

nerve at its root

DISEASES OF THE NERVOUS SYSTEM


