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Chapter 12 

The Nervous System   
 
12.1 Organization of the Human Body
12.2 Homeostasis
12.3 The Brain
12.4 The Nervous System
12.5 How Neurons Fire
12.6 How Neurons Communicate
12.7 The Senses

12.4 The Nervous System

You’re eating cornflakes and reading the sports page. You glance at the clock and see that you’re late for 
class. Immediately, your body goes into overdrive. Your heart starts to pound and you begin to sweat. You 
dash out the door, run down the steps—and trip. Pain shoots through your knee, but you pull yourself up 
and continue your race to class. There, you drop into your seat. Your heart rate gradually slows, and your 
body relaxes. This entire sequence of actions and responses is controlled by your nervous system. 

The nervous system collects information about the body’s internal and external environments and 
controls the body’s activities. It can be divided into two parts. The central nervous system includes the 
brain and spinal cord, and the peripheral nervous system includes all the other nerves in the body 
(Figure 12.5). 

The nervous system includes two different kinds of cells: neurons and glial cells. A neuron is a specialized 
cell that receives and transmits electrical signals from one part of the body to another (Figure 12.6). A 
typical neuron has three parts: (1) dendrites receive information from other neurons or cells, (2) the 
cell body contains the neuron’s nucleus and organelles, and (3) the axon transmits information to other 
neurons or cells. Glial cells support, insulate, and protect neurons. The human brain actually has 10 to 50 
times more glial cells than neurons.

FIGURE 12.5 

The central nervous system consists of the brain 
and spinal cord. The peripheral nervous system 
includes all the other nerves in the body. 
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Kinds of Neurons 

There are three types of neurons: sensory neurons, interneurons, and motor neurons (Figure 12.7). Sensory 
neurons carry information from the senses to the central nervous system. The neurons that transmit visual 
information from your eyes to your brain are sensory neurons. In the story about your run to class, sensory 
neurons told your brain about the time on the clock and the pain of hitting your knee on the walkway.  
Interneurons connect neurons to other neurons. Interneurons are found exclusively within the central 
nervous system. Motor neurons carry instructions from the central nervous system to muscles or organs. 
During your run to class, motor neurons directed the motion of your legs. A motor neuron also made your 
heart beat faster.  Motor neurons belong to either the somatic nervous system or the autonomic nervous 
system. Motor neurons in the somatic nervous system control voluntary actions, such as running to class. 
These neurons provide instructions to your voluntary muscles, such as the muscles of your arms, legs, and 
fingers. Motor neurons in the autonomic nervous system control involuntary actions. These neurons 
control organs and involuntary muscles (such as heart or stomach muscle). 

FIGURE 12.6 

(a) Neurons transmit electrical signals from one part of the body to another. The red cells shown here are 
neurons. (b) Neurons have a cell body, dendrites that receive information from other cells, and an axon that 
transmits information to other cells. 

FIGURE 12.7 

Neurons are divided into different types 
based on their function. 

(a) (b)
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The neuron that made your heart beat faster is part of your autonomic nervous system. The autonomic 
nervous system includes a sympathetic and a parasympathetic division (Figure 12.8). The sympathetic 
nervous system prepares your body for danger. It triggers a “fight or flight” response. “Fight or flight” 
refers to the fact that when you’re threatened, you need to either run away (“flight”) or stay and “fight.” The 
sympathetic nervous system sped up your heartbeat when you realized you were late for class, speeding the 
transport of oxygen to your muscles. The sympathetic nervous system also slows down digestion and other 
activities that are unimportant during emergencies. The parasympathetic nervous system works during 
calmer times. Its effects are the opposite of those of the sympathetic nervous system—it calms you down. 
Your parasympathetic nervous system took over after you got to class and were able to relax. 

FIGURE 12.8 

The autonomic nervous system has a sympathetic division and a parasympathetic division. (a) The 
sympathetic division prepares the body for danger—it initiates the “fight or flight” response. The 
parasympathetic division acts in a directly opposed way and operates in times of calm. (b) Is this man’s 
sympathetic nervous system working hard right now? 
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READING CHECK

1. You stand at the edge of a pool and wonder whether the water is too cold for a swim. What kinds 
of neurons do you use to find out? 

2. What kind of motor neuron did you use to test the water—somatic or autonomic? 

CHECK YOUR ANSWER 

1. You use a motor neuron to dip your toe into the pool. Then a sensory neuron in the skin of your toe (one 
that senses temperature) tells you how cold the water is. 

2. Somatic, because dipping your toe in the pool is a voluntary action. 

To learn more about the nervous system, you can read the information at the following website:

https://www.news-medical.net/health/What-is-the-Nervous-System.aspx

https://www.news-medical.net/health/What-is-the-Nervous-System.aspx

