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Chapter 12 

The Nervous System   
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12.4 The Nervous System
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12.6 How Neurons Communicate
12.7 The Senses

12.6  How Neurons Communicate

So far, we have seen what happens during an action potential and how an action potential travels down 
an axon. What happens when an action potential arrives at the end of an axon? At the end of an axon, 
a neuron connects with one or more target cells and passes information to them. A target cell can be 
another neuron or a cell that does something, such as a muscle cell or organ cell. A connection between 
a neuron and a target cell is called a synapse. There are two types of synapses: electrical synapses and 
chemical synapses. 

In an electrical synapse, tiny channels in the cell membrane called gap junctions connect a neuron to 
a target cell. When the neuron fires, ions move through these channels into the target cell, starting an 
action potential in the target cell (Figure 12.12a). Because the ions move very quickly, electrical synapses 
are very fast. Electrical synapses are found in places where speed is important. For example, in the heart, 
electrical synapses allow many muscle cells to contract nearly simultaneously to produce the heartbeat. 
Despite their speed, though, electrical synapses are fairly rare in the body. 

FIGURE 12.12 
(a) In an electrical synapse, ions move through the channels that connect a neuron to a target cell and 
start an action potential in the target cell. (b) In a chemical synapse, a neuron uses a neurotransmitter 
to communicate with a target cell. When an action potential arrives at the end of the axon, the 
neurotransmitter is released. The neurotransmitter diffuses to the target cell and binds to receptors 
on the target cell’s membrane, causing ion channels to open. Ions enter the target cell and change its 
membrane potential.
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Most synapses are chemical synapses. Chemical synapses are not as fast as electrical synapses, but they 
allow for a finer degree of control. In a chemical synapse, a neuron communicates with a target cell using 
molecules of neurotransmitter. When an action potential arrives at the end of an axon, vesicles containing 
neurotransmitter fuse to the neuron’s cell membrane (Figure 12.12b). Neurotransmitter molecules are 
released into the narrow space between the axon and the target cell, and they diffuse to the target cell. 
There, the neurotransmitter molecules bind to receptors on the target cell’s membrane. The binding causes 
ion channels to open, and ions enter the target cell. 

The membrane potential of the target cell may increase or decrease, depending on the type of ion that 
enters. An excitatory signal increases the target cell’s membrane potential and makes the target cell more 
likely to fire. An inhibitory signal decreases the target cell’s membrane potential and makes it less likely to 
fire. A target cell may receive signals from many other neurons (Figure 12.13). A typical neuron has between 
1,000 and 10,000 synapses with other neurons. Depending on the sum total of their effects, the target will 
either reach its threshold and fire, or not. 

The effect of a neurotransmitter on a target cell ends when the neurotransmitter is removed. 
Neurotransmitter molecules can be degraded by enzymes, taken up by the original neuron and repackaged 
into vesicles, or collected and broken down by glial cells. Some medications affect neurotransmitter 
function. For example, certain anti-depressants are selective serotonin reuptake inhibitors (SSRIs). SSRIs 
prevent neurons from taking up the neurotransmitter serotonin after it has been released at synapses. As a 
result, more serotonin remains to bind to and stimulate target neurons. 

READING CHECK

1. What is the advantage of an electrical synapse over a chemical synapse? 

2. What is the advantage of a chemical synapse over an electrical synapse? 

FIGURE 12.13 

Axons from many different 
neurons (blue) have synapses 
with this target cell (red). 
Some of these signals make 
the target cell more likely to 
fire, whereas others make it 
less likely to fire. 
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CHECK YOUR ANSWERS 

1. An electrical synapse is faster than a chemical synapse.

2. A chemical synapse allows for finer control. A target cell can receive information from many neurons. 
Furthermore, each of these signals may be either excitatory or inhibitory and may vary in strength. 

To learn more about synapses, check out the following article:

https://www.dana.org/article/qa-neurotransmission-the-synapse/

https://www.dana.org/article/qa-neurotransmission-the-synapse/

