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connection through a small gap filled with 
fluid, which is referred to as a synapse. These 
biochemical connections can release mol-
ecules (ions) with an electrical charge.

As more of these electrical charges add 
together, it increases the size of the electrical 
potential. At a critical point, an action poten-
tial is produced at a location near the cell body, 
which travels quickly down the axon in one 
direction. An action potential is referred to as 
an “all or none” signal, since above the critical 
value an action potential is produced, whereas 
below the critical value, no electrical activity is 
sent down the axon.

The speed at which the action potential 
travels down the axon depends on two fac-
tors. The first is the width of the axon. For 
example, action potentials travel faster in larger 
diameter axons. The second factor relates to 
whether the axon is covered with an insulat-
ing material called the myelin sheath. Action 
potentials travel faster in axons surrounded by 
myelin. Thus, an axon with a larger diameter 
and wrapped in myelin would have the fastest 
conduction times. Disorders such as multiple 
sclerosis and autism show deficits in axonal 
connections.

It should be noted that there are two 
major types of synapses. One type, referred 
to as a chemical synapse, involves secretion 
from the previous neuron of various types of 
neurotransmitters. These neurotransmitters 
create a current flow. This changes the physio-
logical state of the next (postsynaptic) neuron 
such that it is more likely (excitatory) or less 
likely (inhibitory) to create an action potential 
(see Figure 2.7). The second type of synapse 
is electrical in nature. Current flows through 
special channels that connect the gap between 
the two neurons.

How Does the Neuron Pass Information?

Passing information from one neuron to another involves a number of steps:

1.	 Neurotransmitters need to be created and stored.

2.	 An action potential travels down the axon to the terminal.

3.	 Through a variety of processes, a neurotransmitter is released into the gap between 
the two neurons.

4.	 The neurotransmitter then binds with specific proteins in the next neuron.
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FIGURE 2.7 Depiction of the Structures  
and Processes of Synapses
This figure shows seven steps of activation, beginning with an action potential.
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