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Structure of a Neuron

Soma: cell body

Cell membrane: surrounds the soma and allows things to pass in and out of the cell

Nucleus: contains the genetic information of the cell

Dendrites: Extensions from the cell body (branches). Meet up with and receive messages with other neurons with specialized receptors 

Axon: all nerve cells have (in general) in single axon of varying length; long axons are surrounded by a myelin sheath (a layer of fat) and short ones are not

Terminal endings: releases the neurotransmitters. Swell into bouton endings caused by the neurotransmitter substance


THE AXON

Grey and white matter (depending on length of axon)
 Sometimes myelin sheath
protects the axon
made of lipid (fat) material
[bookmark: _GoBack]insulating material
speeds up transmission
Terminal endings (bouton endings)
Stores neurotransmitters
Either excitatory or inhibitory
Releases neurotransmitters across a synaptic gap
Pre-synaptic cell releases chemicals across the gap to the receptors on the post-synaptic cell

C. Golgi & Ramon y Cajal

Discovered nerve cells could be stained to view them
Found the synaptic gap
Cajal was an artist who drew pictures about neuroscience for textbooks 
Nobel Prize 1906 
First to view cells with a microscope 

3 CATEGORIES OF NEURONS

Sensory Neurons
Transmit impulses received by sensory receptors to CNS (afferents)

Motor Neurons
Carry outgoing signals from CNS to activate muscles and glands (efferents)

Interneurons
Very small, not myelin-ated 
No direct connection with the outside world
Only connection with other neurons (interneuron communication)
Far removed from direct sensory or motor neurons
Excitatory or inhibitory 
Allows for flexibility of behaviour
Not genetically determined, may occur because of formation of new memories and learning 


SYNAPTIC TRANSMISSION

RESTING POTENTIAL
All cells carry an electrical charge (potential)
The charge of a neuron can change
Allows one neuron to communicate to another through excitation(or perhaps a muscle)
Resting potential= excess of negatively charged ions inside the nerve cell
Charge is about -70mVolt(mV) for humans
This is the charge of the resting potential
Inside, a surplus of negatively charged molecules
Mainly because of buildup of chloride ions (Cl-)
Outside, a buildup of positively charged ions (largely Sodium—Na+)

DEPOLARIZATION
When the dendrite is electrically stimulated
Cell membrane opens channels; positively charged ions flow in
Change in the charge (positively or negatively)
If the level of exhibition is not greater than the threshold, then depolarization reverses

ACTION POTENTIAL
When the critical threshold is reached, the neuron “fires”
The action potential
The action potential will travel down the length of the axon 
This may cause the subsequent release of another neuron if the impulse is excitatory


ALL OR NONE LAW

The action potential will travel down (will be propagated) the length of an axon
The amplitude (force/level) of the action potential will not vary—all or none law
We either get the action potential or do not 
Increasing the intensity of the stimulation will not cause the action potential to get larger

Coding the Message
Consequences for coding
Features of the stimulus cannot be coded by the amplitude of the action potential
Amplitude of the action potential cannot vary
Features such as intensity could be coded by how often the neuron fires or perhaps how many neurons carry the message

PROPAGATION OF THE ACTION POTENTIAL
Action potential will travel down the length of the axon
Process is slow in unmyelinated axons
The myelin sheath is not continuous, at places there is a “node” where chemical processes occur
Allows action potential to “jump” from node to node
Unmyelinated axons transfer action potential much slower

TRANSMISSION
Action potential reaches the terminal endings and triggers the release of neurotransmitters into synaptic gap (extra cellular environment)
Neurotransmitters are no longer “protected” by the cell membrane 
Travel to post synaptic neurons or muscle cells
Specialized receptors can “recognize” the chemical code of the transmitter 
Excitatory or inhibitory effects
Neurotransmitters will have a long term effect until its actions are terminated by enzymes
Then reuptake


ACTIONS OF NEUROTRANSMITTERS

Either excitatory or inhibitory 
Excitatory—will increase the likelihood that the pre synaptic cell will fire
depolarization
Inhibitory- decreases likelihood
Resting potential becomes more negatively charged than normal
Hyperpolarization

Effects of Drugs
1. Stimulate or block receptor sites on post-synaptic membrane
2. May attack enzymes that break down neurotransmitters 
3. Block reuptake of neurotransmitter 
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