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Functions 
 Response to external and internal changes
 Keeps vital conditions within normal range

◼ Control and integration 
 Behavior & personality
 This is accomplished by high level analysis & 

integration of information




























































Anatomy 
Nervous system

       Central           Peripheral

                                Nerves + ganglia

Brain + spinal cord
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Introduction 
 Highly complex, highly organized
 10 billion neurons
 1000’s connection for each neuron
 Chain like arrangement integrated 

communications network
◼ several “electronic circuits” 
◼ Elementary circuits may form higher order systems 

 Fine coordination for a definite result
 Synapses 


























































Synapse

9
0406 1CircuitsIf I



Introduction 
 Highly complex, highly organized
 10 billion neurons
 1000’s connection for each neuron
 Chain like arrangement integrated 

communications network
◼ several “electronic circuits” 
◼ Elementary circuits may form higher order systems 

 Fine coordination for a definite result
 Synapses 





















J Synapticspace
Postsynapticcleft
7441046I53.1

Synapse



Overview 
 Neural pathways/reflex arcs 
 Functionally

◼ Somatic nervous system
 Conscious, voluntary 
 From simple to complex responses

◼ Autonomous nervous system
 Involuntary 
 Control the function of internal organs

▪ In cooperation with the endocrine system
 Smooth muscle, heart, glands, and afferent sensory
 Sympathetic, parasympathetic and enteric 
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Composition of  nerve tissue 
 Neurons
 Supporting cells (neuroglial cells)

◼ Oligodendrocytes 
◼ Astrocytes 
◼ Microglia 
◼ Ependymal cells

 Peripheral supporting cells
◼ Schwann cells
◼ Satellite cells; in the ganglia

 Enteric neuroglial cells

Thebasicstructureofthenervoussystem
8Dglialcellsso I



Functions of  the neuroglial cells
 Physical support
 Isolation, thus rapid transmission
 Repair of neuron
 Regulation of the microenvironment
 Clearance of the neurotransmitter
 Metabolic exchange egNodirectcontact

betweentheneurons
andthe Bus

Sothecontactismediatedbytheneuroglia 431inordertoexchangemetabolites



Composition of  nerve tissue 
 Vasculature

◼ Blood-brain barrier TheneurogliaconstitutetheentiresystemofBIB



The neuron 
 Sensory neurons 

◼ Impulse from receptors to CNS
◼ Afferent fibers; somatic and visseral

 Motor neurons 
◼ Efferent; somatic or visseral 

 Interneurons
◼ 99.9%
◼ Communicating and integrating

A
Neuronsareveryveryheterogenousgroubofcells

Receivethesignals

Response tothestimulus



The neuron 
 The cell body (perikaryon)
 Axon 

◼ Mostly only one
 Dendrites 

◼ Usually many s
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The neuron 
 Multipolar

◼ Motor neurons and interneurons
 Bipolar 

◼ Rare 
◼ Associated with receptor of special senses 

 Pseudounipolar 
◼ one process
◼ The majority are sensory neurons
◼ Located close to the CNS
◼ Cell bodies in the dorsal root and cranial nerve ganglia
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Cell body 
 Morphology LM and TEM

◼ Nissl bodies 
◼ Axon hillock 
◼ Axonal transport 
◼ Neural stem cells

Perikaryon
g nu
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Prominentlargenudentus b
Wok animism

Neckoftheaxon materialtransporttoaxonyaAxonsdonotcontainorganelles 4dgjgeÉ

organelles i iii dsavoir
CEI I GEE
organines isaw a
E owns



Dendrites and axons 
 Dendrites 

◼ Greater diameter than axons
◼ Unmyelinated 
◼ Usually tapered 
◼ Extensive arborization (dendritic tree)
◼ Similar cytoplasmic composition with the perikaryon 

(with the exception of Golgi)
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Dendrites and axons 
 Axons 

◼ Only one
◼ May be extremely long 
◼ Branching 
◼ Originate from the axon hillock 
◼ No large organelles 
◼ The initial segment
◼ Periaxoplasmic plaques/memory??

Thepartbetweentheaxonhillockandthefirstschwannall
It'sthespacewheretheactionpotentialstartsIsUndercontrolandmodificationofvariouscomingsignat



Synapses 
 Axodendritic

◼ Dendritic spines/memory  
 Axosomatic 
 Axoaxonic 

 Boutons en passant (buttons in passing)
 Bouton terminal (terminal bouton/end bulb)
 From few to tens of thousands 

j PerikaryonsBdsm 54Axon 1
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Synapses
 Chemical synapse 

◼ Presynaptic membrane
◼ Synaptic space
◼ Postsynaptic membrane
◼ neurotransmitter

 Electrical synapses 
◼ In invertebrates 
◼ Gap junctions
◼ Mammalian equivalent: smooth and cardiac muscle 

electrical we.be Gapjunction Anastomosingopeningsbetween 2cells
synapses Maintaincontinuouscontactbetweenthe2cell

Presentin cardiacandsmoothmuscles
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The neuroglia
 Central 
 Peripheral

◼ Schwann cells
◼ Satellite cells
◼ Others 

 Terminal neuroglia (teloglia) in the motor end plate
 Enteric neuroglia
 Mϋller’s cells in the retina  

foundinperipheralganglia
Producemyelin



Schwann cells 
 Neural crest/SOX-10
 Produce myelin sheath 
 In both myelinated and unmyelinated axons
 Rapped concentrically around the axon 
 The node of Ranvier/the internodal segment 
 Unmyelinated axons

◼ Also enveloped by schwann cells 
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Satellite cells
 Complete layer around the perikaryon
 Processes penetrate between them
 Electrical insulation and controlled 

microenvironment 

graymatte 31644
Ganglia Pns y
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Enteric neuroglial cells
 Morphologically and functionally identical to 

astrocytes 
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Astrocytes 
 The largest 
 Support, control of metabolism and modulation of 

activity 
 Scaffolding during embryology 
 Processes from vessel to neuron
 Types

◼ Protoplasmic
 More common in the gray matter
 Numerous short branching processes

◼ Fibrous
 Common in the white matter 
 Relatively straight with fewer processesI





Astrocytes 
 GFAP
 Maintain the BBB
 Covering for Ranvier nodes and synapses 
 NT removal
 Glia limitans (impermeable) 

Intermediatefilament
Glialfibrillaryacidicprotein



Oligodendrocyte 
 Produces CNS myelin
 Few processes
 CNS in contrast to PNS

◼ No supporting cells around unmyelinated axons
◼ And no BL

1
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Microglia 
 Origin 
 Phagocytic 
 5% of glial cells 
 Morphology 

Hematopoieticsystemmesodermnotectodermasotherneurone
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Ependymal cells
 Localization 
 Morphology of the fluid transporting cells 
 Tightly bound by junctional complexes at the 

apical surfaces 
 Lack external lamina (unlike epithelium)
 The basal cell surface 
 The apical surface 



Ependymal cells
 Tanycytes 

◼ Floor of III ventricle
◼ No cilia 
◼ Long process into the brain parenchyma

 Choroid plexus
◼ Modified ependymal cells and the associated capillaries  

Subtypeofepindymalcells

Thoroidplexusisclosetyrelated
withcapillarystructures



Peripheral nerves 
 Nerve fibers held together by CT
 Endoneurium

◼ Loose CT 
◼ Secreted by Schwann cells
◼ Mast cells and macrophages

 Perineurium
◼ Metabolically active diffusion barrier 
◼ Contribute to the formation of blood nerve barrier 
◼ No lymphocytes or plasma cells in both the endo and 

perineurium 
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Peripheral nerves 
 Epineurium 

◼ Dense irregular connective tissue
◼ Fat in large nerves
◼ Blood vessels inside

Wineries
a



Organization 
 Anatomy 
 Gray matter

◼ Neuropil 
 White matter 

cellbodiesoftheneurons maypresent

insidegens outsideCns

Neuronalaxons fibers nucleus
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The spinal cord 
 Overview
 Ventral motor neurons 
 Dorsal root ganglia/sensory neurons

isensory



Meninges 
 Dura matter

◼ Dense connective tissue
◼ Continuous with the periosteum 
◼ Sinuses  

 Arachnoid
◼ Arachnoid trabeculae of loose CT
◼ Subarachnoid space/CSF

 Pia matter  
◼ Loose CT
◼ Continuous with the perivascular connective tissue
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