
12/4/10 

1

1 2

3

1. Overview of the Nervous System

Broad Functions? 

To coordinate all physiological & behavioral functions. 

(performed in concert with the endocrine system)

Three basic steps

sensor

effector 

sensory input 

Integrated

Motor output 

Functional classes of neurons 

Sensory neurons 

interneurons

motorneurons

1. Overview of the Nervous System

Reflex Circuit; the knee jerk reflex 
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2. Neuron Structure

Nobel Prize 1906 

Anatomical elucidation  

of nervous tissue Ramon y Cajal 
1852 - 1934 

‘neuron doctrine’

Camillo Golgi 
1843-1926

‘reticular theory’ 

Cerebellum neural tissue Optic tectum of a sparrow 

2. Neuron Structure

Cell body 

Dendrites
Axon Hillock 

Axon

Axon colateral 

Synaptic terminals 
(terminal boutons)
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2. Neuron Structure

Presynaptic cell 

Postsynaptic cell 

synapse

Signal

Direction

Neuroglia of the CNS 
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4. Neuroglia

Six Types of Neuroglia 

Myelin sheath in CNS 

Secrete & circulate  cerebrospinal fluid 

Destroy foreign matter

& dead nervous tissue 

Nourish. Support. BBB. Communicate. 

Promote growth. Regulate chemical env. 

1. Oligodendrocytes 

2. Ependymal cells 

3. Microglia 

4. Astrocytes 

Glia of the CNS 

Myelin sheath of PNS 

Glia of the PNS 

5. Schwann cells 

6. Satelite cells Surround cell bodies of sensory

Neurons - located in ganglia 

Function = uncertain

4. Neuroglia

Gliomas - rapidly metastasizing tumors 

Diseases involving Glia 

Multiple sclerosis (MS) - degeneration of myelin sheath 
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6. Neural Communication: The Synapse 

Functional point of contact between two neurons

or between a neuron and an effector cell 

Types of Synapses: 

1)  Electrical synapse 

•!  Bridged junctions between cells allow ions to flow 

   directly between two cells through channels 

2)  Chemical Synapse 

•!  Cells not connected (synaptic cleft: 20-30 nm) 

•!  Neurotransmitters mediate signal transfer 

•!  Unidirectional communication 

Neural Communication: The Synapse 

Structure of the Chemical Synapse: 
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Neural Communication: The Synapse  

Neural Communication: The Synapse  

Synaptic terminals 
(synaptic boutons) 
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Neural Communication: The Synapse  

Neural Communication: The Synapse  

Postsynaptic cell 
(Information receiver) 

Presynaptic cell 
(Information sender) 
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Neural Communication: The Synapse  

Neural Communication: The Synapse  

Presynaptic cell 

Postsynaptic cell 

Synaptic cleft 



12/4/10 

9 

Neural Communication: The Synapse  

Presynaptic cell 

Postsynaptic cell 

Neural Communication: The Synapse  

Presynaptic cell Postsynaptic cell 

1)  V-gated Ca2+ gates open  
      in the presynaptic cell 
      and Ca2+ rushes in 

Ca++ 

Ca++ 
Ca++ 
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Neural Communication: The Synapse  

Ca++ Ca++ 

Presynaptic cell Postsynaptic cell 

2) Calcium facilitates fusion  
     of Synaptic vesicles with  
     the membrane of the  
     synaptic terminal 

Neural Communication: The Synapse  

Ca++ Ca++ 

3)  Exocytosis of  
      neurotransmitter 

1)  V-gated Ca2+ gates open  
      in the presynaptic cell 
      and Ca2+ rushes in 

2) Synaptic vesicles 
     fuse with membrane  

Presynaptic cell Postsynaptic cell 
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Neural Communication: The Synapse  

Ca++ Ca++ 

3)  Exocytosis of  
      neurotransmitter 

4)  Neurotransmitter binds with  
     ligand-gated receptors on the  
     post-synaptic membrane 

1)  V-gated Ca2+ gates open  
      in the presynaptic cell 
      and Ca2+ rushes in 

2) Synaptic vesicles 
     fuse with membrane  

Presynaptic cell Postsynaptic cell 

Neural Communication: The Synapse  

Ca++ Ca++ Ca++ Ca++ 

3)  Exocytosis of  
      neurotransmitter 

4)  Neurotransmitter - 
     receptor interaction   

5)  Opening of post-synaptic 
      ion channels 

1)  V-gated Ca2+ gates open  
      in the presynaptic cell 
      and Ca2+ rushes in 

2) Synaptic vesicles 
     fuse with membrane  

Presynaptic cell Postsynaptic cell 
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Neural Communication: The Synapse  

3)  Exocytosis of  
      neurotransmitter 

4)  Neurotransmitter - 
     receptor interaction   

5)  Opening of post-synaptic 
      ion channels 
6) Degradation of neurotransmitter 

1)  V-gated Ca2+ gates open  
      in the presynaptic cell 
      and Ca2+ rushes in 

2) Synaptic vesicles 
     fuse with membrane  

Enzyme degradation 
Reuptake by presynaptic cell 
Diffusion away from cleft 

Presynaptic cell Postsynaptic cell 

Ca++ Ca++ 

Postsynaptic Potentials 

Neurotransmitters bind with postsynaptic receptors 
and open ligand-gated channels 

Results in ion flow across membrane, producing 
graded potentials (no voltage gated channels present) 

Synaptic Delay: 

Rate-limiting step of neural transmission 

Reflects time taken for neurotransmitter release,  
diffusion across synapse, binding to receptors. 




