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Organization:Organization:
neurons (nerve cells)neurons (nerve cells)
neuroglialneuroglial cellscells
Function:Function:



Ⅰ Neurons
1. 1. structurestructure of neuronof neuron

somasoma
neuriteneurite a. dendritea. dendrite

b. axonb. axon
1.1  soma1.1  soma
(1) nucleus(1) nucleus



Located  in the center of soma,Located  in the center of soma,
large and palelarge and pale--staining nucleus staining nucleus 
Prominent nucleolusProminent nucleolus
(2) cytoplasm (perikaryon)(2) cytoplasm (perikaryon)

a. Nissl bodya. Nissl body
b. neurofibrilb. neurofibril
NisslNissl’’s bodiess bodies

LM: basophilic mass or granulesLM: basophilic mass or granules



Nissl’s Body (TEM)



EMEM:  :  RERRER,   free Rb,   free Rb
FunctionFunction: producing the protein of     : producing the protein of     

neuron structure and enzyme neuron structure and enzyme 
producing the producing the neurotransmitterneurotransmitter
NeurofibrilNeurofibril
the structurethe structure

LM:LM:
EM:EM:
NeurofilamentNeurofilament
micmicrotubulerotubule



FunctionFunction
cytoskeleton,cytoskeleton, to participate in to participate in 

substance transportsubstance transport
LipofuscinLipofuscin

(3) Cell membrane (3) Cell membrane 
excitable membraneexcitable membrane , receiving , receiving 

stimutation, froming and  stimutation, froming and  
conducting nerve impulesconducting nerve impules



neurite:
1.2 Dendrite1.2 Dendrite

dendriticdendritic spinespine
spine apparatusspine apparatus
Function:Function:

1.3 Axon1.3 Axon
axon hillock, axonaxon hillock, axon terminal, terminal, axolemmaaxolemma
AxoplasmAxoplasm: mi: microfilament, crofilament, microtubules, microtubules, 
neurofilamentneurofilament, , mitochondria, SER and vesicles mitochondria, SER and vesicles 
in itin it
function: function: conducting impules and conducting impules and 
axonalaxonal transporttransport



2. Classification of neuron:
2.1 Classification 2.1 Classification according to according to numbers of numbers of 
neuritesneurites
(1) (1) multipolarmultipolar neuronneuron
(2) bipolar neuron(2) bipolar neuron
(3) (3) PseudounipolarPseudounipolar

neuron neuron 
peripheral process   peripheral process   
central processcentral process



2.2 Classification according to
their the functions
(1) (1) sensory neuron sensory neuron ：：
(2) motor neuron(2) motor neuron：：
(3) interneuron(3) interneuron：：

2.3 Classification 2.3 Classification according to the       according to the       
neurotransmitter and  neurotransmitter and  neuromodulatorneuromodulator

((1) cholinergic neuron:1) cholinergic neuron: acetylcholine (Ach), acetylcholine (Ach), 
(2) (2) aminergicaminergic neuron: neuron: norepinephrinenorepinephrine (NA), (NA), 

dopamine (DA), 5dopamine (DA), 5--HT, HT, 
(3) (3) peptidergicpeptidergic neuron: neuron: substance P, substance P, enkephalineenkephaline
(4) (4) aminoacidergicaminoacidergic neuron: neuron: GABA,  GABA,  glutamicglutamic acidacid



Ⅱ Synapse
One kind of specialized cell junction, One kind of specialized cell junction, 

or the contact of one neuron with or the contact of one neuron with 
another neuron or one neuron with a another neuron or one neuron with a 
effector cellseffector cells (gland or muscle cells)(gland or muscle cells)
junction modejunction mode ::

axoaxo--dendriticdendritic synapse (most synapse)synapse (most synapse)
axoaxo--somatic synapse (most synapse)somatic synapse (most synapse)

classification of synapse:classification of synapse:
cchemical synapse hemical synapse 
electrical synapse (gap junction)electrical synapse (gap junction)



The type of synapse



Chemical Synapse
The The stucturestucture of synapseof synapse
LM: synaptic LM: synaptic knobknob
EM:EM:
presynapticpresynaptic elementelement

presynapticpresynaptic membranemembrane
synaptic vesicles (*synaptic vesicles (*synapsinsynapsinⅠⅠ))
mitochondria , SER, microfilament and mitochondria , SER, microfilament and 
microtubule microtubule 

synaptic cleft synaptic cleft 
postsynaptic  element postsynaptic  element 

postsynaptic membranepostsynaptic membrane
Function: excitatory synapse, inhibitory Function: excitatory synapse, inhibitory 
synapse synapse 



Synaptic knob



Synapse (TEM)



Ⅲ Neuroglial cells (glial cell)
1.1. glial cells of central nerve systemglial cells of central nerve system

aastrocytestrocyte::
oligodendrocyteoligodendrocyte
microgliamicroglia
ependymalependymal cellcell

2. 2. glialglial cells of peripheral nerve system cells of peripheral nerve system 
schwannschwann cell cell 
satellite cellsatellite cell



Neuroglial cell



(1) Astrocytes
The morphologic structure:The morphologic structure:
fibrous astrocyte fibrous astrocyte ((the most in white the most in white 

matter),matter),
protoplasmic protoplasmic astrocyteastrocyte (the most in (the most in 

gray matter), gray matter), 
glial filament glial filament 
glial fibrillary acidic  protein, glial fibrillary acidic  protein, 
GFAP GFAP 



astrocyte (LM)



end feet, glia limitans
Function:Function:
①① to to form bloodform blood--brain barrierbrain barrier
②② to to produce the neurotrophic produce the neurotrophic 
factors (NGF)factors (NGF)
③③to to repair never tissue after the repair never tissue after the 
damagedamage



blood brain barrier(BBB):
**continuous capillarycontinuous capillary, tight junction, tight junction
*basement membrane*basement membrane
**neuroglialneuroglial membranemembrane



(2) oligodendrocyte
the morphologic structure:the morphologic structure:
function: forming  myelin sheath of  function: forming  myelin sheath of  
CNSCNS



(3) microglia
The morphologic structure:The morphologic structure:
function: function: macrophagicmacrophagic
activity, derived activity, derived 
from  from  monocytemonocyte of bloodof blood

(4) (4) ependymalependymal cellscells
the distribution: lining cavities the distribution: lining cavities 
of central  nervous of central  nervous 
system system 

the structure:the structure:
function: transportfunction: transport



Microglial



Ependymal cells



(2) glial cells of peripheral nerve system

(1)(1) schwannschwann cell cell ::
to to repair never tissue after the damagerepair never tissue after the damage

producing NGF producing NGF 
((2) satellite cell: 2) satellite cell: 



Ⅳ Nerve fiber and peripheral nerve

1. nerve fiber1. nerve fiber
being composed of long axon or dendrite of being composed of long axon or dendrite of 
neuron enveloped by neuron enveloped by glialglial cells cells 

1.1 1.1 myelinatedmyelinated nerve fiber nerve fiber 
(1) (1) myelinatedmyelinated nerve fiber of PNS    nerve fiber of PNS    

the structure:the structure:
RanvierRanvier node,  node,  internodeinternode, , 



Myelinated nerve fiber (LM )



myelinated nerve fiber (TEM)



Formation of myelin sheath of PNSFormation of myelin sheath of PNS：：
incisureincisure of myelinof myelin



Incisure of myelin



1.2 Unmyelinated nerve  fiber



EpineuriumEpineurium
PerineuriumPerineurium
EndoneuriumEndoneurium

2.2. PPeripheraleripheral NerveNerve



Ⅴ Nerve ending
1.1. sensory nerve endingsensory nerve ending

receptorreceptor
(1) (1) free nerve endingfree nerve ending
(2) encapsulated nerve ending(2) encapsulated nerve ending

tactile corpuscletactile corpuscle
lamellar corpusclelamellar corpuscle
muscle spindlemuscle spindle

2. motor2. motor nerve endingnerve ending
effectoreffector



Free nerve ending



Tactile corpuscle



Lamellar corpuscle



(1) somatic  motor nerve ending (1) somatic  motor nerve ending 
motor end platemotor end plate

LMLM::
EMEM::



Motor end plate (SEM)



Motor end plate(TEM)



muscle spindle



Muscle spindle



Visceral motor nerve ending
varicosityvaricosity
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