
Nerve tissue & Nervous system 



Nerve tissue & Nervous systemy

 The most complex system

N t k f billi N ll ( ) Network of many billions Nerve cell (neuron)

 Supporting cell (glial cell)

Anatomical organization:Anatomical organization:

 Central nervous system 

brain & spinal cord

 Peripheral nervous system 

cranial & spinal peripheral nerves & ganglia 

Cells:

N ( l ) Neuron (numerous long processes)

 Glial cells (short processes)

 Stimuli Stimuli 

 Excitable (irritable)

 Membrane depolarization

 Potential  action

 Depolarization wave (Nerve impulse)



Development of nerve tissue p

 Ectoderm

 Third week

 Notochord 

 Ectoderm thickness

 Neural plate

 Neural groove

 Neural fold

 Neural tube

Forms CNS

 Neural crest (mesenchyme)

Forms PNS & other non neuronal cells 



Neuron 

 Functional unit

 Neurolemma

Neurons parts:

 Cell body (perikaryon)

Nucleus & organellesNucleus &  organelles

 Dendrites

 Axon



Neuron classification according number of processesNeuron classification according number of processes

 Multipolar neuron Multipolar neuron
Most of neurons

 Bipolar neuron
Retina

Olfactory mucosa

Cochlear & vestibular ganglia 

 Unipolar  neuron
Spinal ganglia (sensory)

Most cranial ganglia 

 Anaxonic neurons





Neuron classification according to functionNeuron classification according to function 

 Sensory neurons (afferent) Sensory neurons (afferent)

 Motor neurons (efferent)

1 Somatic motor1. Somatic motor 

2. Autonomic motor 

Interneurons (CNS & retina) Interneurons (CNS & retina)

99% of all neurons in CNS

In CNS:

Gray matter

WhiWhite matter



Parkinson disease

 Slowly processing Slowly processing

 Muscular activity defects

 Tremor

 Reduced facial muscle activity

 Balance loss

 Dopamine producing neurons ApoptosisDopamine producing neurons Apoptosis 

 Substantia nigra (CNS)

 L-dopa treatment



Perikaryony

 Very large spherical & euchromatic nucleus Very large spherical & euchromatic nucleus

 Prominent nucleoli

 Well developed RERWell developed RER

 Polysomes (chromatophilic substance or nissl bodies)

 Golgi apparatusg pp

 Mitochondria (also in axon)

 Intermediate filaments (neurofilaments)

Silver staining

 Microtubules

 lipofuscin



Dendrites 

 Short & divided process (tree branch) Short & divided process (tree branch)

 Each Purkinje cell with  200,000 axon

 Dendritic spine 

Short & broad process (actin dependent)Short & broad process (actin dependent)

Brain cortex 1014

Information processing

Sil t i iSilver staining 

 Neural plasticity

Adaptation

LearningLearning 

Memory





Axon

 Axon hillock (initial segment)( g )
 Axolemma
 Axoplasm

 Terminal arborization Terminal arborization
 Collateral
 Terminal bouton

 Anterograde transport
 Retrograde transport

 Nerve impulse (action potential)p ( p )
 Voltage gated Na+ K+ channels
 Resting potential
 Refractory period





Synapthic communicationy p

 Presynaptic cell Presynaptic  cell

 Postsynaptic cell

 Neurotransmiters

 Terminal bouton (synaptic vesicle)

 Synaptic cleft

 Excitatory synapse

 Inhibitory synapseInhibitory synapse

 Axosomatic synapse

 Axodendritic synapse

 Axoaxonic synapse



Synapse types (morphologic classification)Synapse types (morphologic classification)

 Axosomatic synapse

 Axodendritic synapse

 Axoaxonic synapse



Neurotransmiters

 Acetyl choline (neuromuscular junction)

 Catecholamines (epinephrine, nor epinephrine & dopamine)

 AA(GABA, HT-5, Glutamat, Glysin)

 Small peptide (P sub & endorphine) Small peptide (P sub. & endorphine)





Glial cells & neuronal activityy

N l i l & ti it Neuronal survival & activity

 10 times more

 Neural plate progenitor cells

 Small amount of  connective tissue & collagen

 Cell processes network called neuropill

Gli l ll (6 t )Glial cells (6 types):

1. Oligodendrocyte

2. Astrocyte

3. Ependymal cell

4. Microglia 

5 Schwann cell5. Schwann cell

6. Satellite cell



Glial cells characteristics  



Oligodendrocyte g y

 Myelin sheaths around axons in CNS Myelin sheaths around axons in CNS

 Most glial cells in CNS whit matter 

 Small cells

 Rounded & condensed nuclei Rounded & condensed nuclei

 Unstained cytoplasm (Golgi apparatus)



Astrocyte y

 In CNS only

 most glial cells

 Most diverse type

A t t tAstrocyte types:

1. Fibrous astrocyte in white matter

2. Protoplasmic astrocyte gray matter

 GFAP(Intermediated filaments)GFAP(Intermediated filaments)



Astrocyte function  y

1. Regulation of Ion concentration

2. Guiding & supporting movement of developing neurons

3. Forming perivascular feet (BBB)

M t b li h & i h t4. Metabolic exchange & neuron nurishment

5. Synapse covering

6. Glial limiting mem. Formation (exterior CNS)





Astrocytomas

A• Astrocyte

• GFAP

Alzheimer disease

 Dementia

 Perikaryon & synapses

 Neurofibrillary tanglesNeurofibrillary tangles

 Tau pr. In:

 Perikaryon & Axon hillock

N iti l Neuritic plaque 

 Β-Amyloid:

 around neuronal region


