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Lesson Three: Neurons and Glial Cells 

Neurons are specialized cells designed to 

communicate information within the nervous 

system. Besides doing their specific job well, such 

as movement or processing visual information, 

they must also communicate with other neurons 

by receiving, processing, and sending signals. 

This lesson explains the structures and functions 

of these important units. 

Objectives 
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After successfully completing this lesson you will 

be able to 

• define the terms "neuron" and "glial cell;"  

• identify the basic parts of the neuron in an 

illustration; and  

• explain the function of each part.  

 Assignment Preview 

Assignment 3 asks you to apply your developing 

knowledge of neurons to your own work, and share 

a Web resource with your classmates.  

Activity One: Reading 

These readings give an overview of basic science 

related to the nervous system. Although you will 

likely not use these terms in your everyday 

practice, having an understanding of them will 

assist you as you grapple with technical 

information about the ways in which drugs 

interact with this system. 

Textbook Reading 

 Your Digital Notebook 

Keep an electronic notebook so you can record 

definitions of Key Terms and responses to Guiding 

Questions as you read. This information will be 

useful as you prepare for your assignments, 

quizzes, and post-test.  

Julien. Chapter Three, "The Neuron, Synaptic 

Transmission, and Neurotransmitters," 
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Levinthal. Chapter Three, "How Drugs Work in 

the Body and on the Mind," sections on 

"Understanding the Biochemistry of Psychoactive 

Drugs," and "The Major Neurotransmitters in 

Brief: The Big Six." 

Guiding Questions 

Consider these questions as you are reading: 

1. What are the common structural and 

functional units of the neuron?  

2. How is information chemically transmitted 

from one neuron to another?  

3. Once transmission has occurred, how is a 

neurotransmitter removed from the 

synaptic cleft?  

4. How do the terms in the reading relate to 

the terms in the introductory paragraphs of 

this lesson?  

 Key Terms 

• axon  
• dendrites  
• soma  
• synapse  
• synaptic cleft  
• synaptic vesicles  
• nucleus  
• DNA  
• mitochondria  
• adenosine triphosphate (ATP)  
• RNA  
• messenger RNA  
• endoplasmic reticulum  
• microtubules  
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Neurons are highly specialized and efficient. 

However, the ability of neurons to function well is 

dependent upon the glial cells. Glial cells are 

support cells. There are two main types: 

• astrocytes—provide physical support, and 

keep the composition of their environment 

regulated and  

• oligodendrocytes (central nervous system) 

or Schwann cells (peripheral nervous 

system)—contain myelin, an insulating 

material, which allows them to promote 

communication between neurons. Gaps 

between the myelin sheaths are known 

as Nodes of Ranvier and assist in speeding 

this communication.  

This Web site, created by Dr. Eric Chudler, 

Research Associate Professor of Anesthesiology 

at the University of Washington, provides detailed 

background on the neuron with full color 

illustrations. It also has a link to actual 

photographs of neurons in the "Gallery of 

Neurons" section about halfway down the page. 

 When you are ready, try this online quiz to 

review the parts of the neuron. The quiz is for your 

information only—you will not submit it to us.  

Quiz on Structure of the Neuron and Brain 

Part I: The Neuron 

John H. Krantz, Ph.D., Hanover College 
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Neuroscience for Kids 

Types of Neurons (Nerve Cells) 

http://faculty.washington.edu/chudler/cells.html  

An additional term not illustrated in this Web site 

or discussed in the reading is axon hillock. This is 

the location on the soma (cell body) where the 

axon begins. 

 

Activity Two: Web Site Review 

Increase your understanding of the neuron 

through reviewing Web resources. Examine the 

descriptions accompanying each site to identify 

those of greatest interest to you professionally or 

personally.  

View at least one of the featured Web sites and 

look for information to reinforce what you learned 

from the readings. Once you arrive at a site, use 

the Web Site Review Form to determine its value 

for your purposes.  

 These Web sites are supplementary resources 

in the course, so "Bookmark" them or add them to 

your "Favorites," and take time to learn how their 

information is organized. Include commentary in 

your Digital Notebook about features of the site that 

enhance your understanding of lesson content. 

Web Sites: Select from These Four 
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1. Kimball's Biology Pages 

"Neurons" 

http://users.rcn.com/jkimball.ma.ultranet/

BiologyPages/N/Neurons.html 

This site, created by Dr. John Kimball, 

describes types of neurons and has a clear 

diagram of neuron parts. There are links 

here to additional information about 

neurotransmission.  

 

 

The site presents pages of an 
online biology textbook. Some of 
this information is drawn from the 
sixth edition of the author's 
text Biology, published in 1994 by 
William. C. Brown. 

2. Dr. Kimball retired from a lifetime of 

teaching biology. A graduate of Harvard 

College, he taught immunology there and 

also participated in teaching the 

introductory biology course for majors. 

The first edition of Kimball's general 

biology text was published in 1965. Since 

that time, it has gone through five 

revisions, the most recent being the sixth 

edition, which appeared in 1994 (that's its 

cover above).  
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3. Psych Scholar: A Collection of Web 

Resources for Psychological Scholars and 

Budding Psychological Scholars 

"Neural Definitions" 

John H. Krantz, Ph.D., Hanover College  

http://psych.hanover.edu/Krantz/neural/ne

uraldef.html 

This address has extensive definitions of 

terms related to neurons. It is a good 

reference if you come across a term you 

don't know, or wish to review basic 

terminology.  

4. Serendip 

"And here it is . . . the amazing . . . 

Neuron!!!" 

http://serendip.brynmawr.edu/bb/kinser/N

erve7.html 

This collaborative biological sciences site 

includes animations, illustrations, and 

brain images, neuron facts, and other 

interesting links. Check out some of the 

items in the menu at the far left side of the 

screen. The sponsoring organization 

Serendip was founded with support from 

Bryn Mawr College and the Bryn Mawr 

College TIDE pool.  

5. WWAMI Medical Education Program, 

Nervous System Course, Medical Science 

532  

" Neurons and Neuroglia" 

http://www.sci.uidaho.edu/med532/neuron
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s_neuroglial_cells_module1.htm 

This site has great electron microscope 

photographs of neurons and descriptions 

of their parts. It is provided by the 

WWAMI Medical Education Program, 

which according to its Web page "provides 

high-quality medical education for the 

states of Washington, Wyoming, Alaska, 

Montana and Idaho through the University 

of Washington School of Medicine."  

 

Activity Three: Real World 

Connection 

Read one of the chapters or articles available 

online in the next three links. 

Guiding Questions 

Think about the way scientific research on the 

neuron is translated for the general public. 

1. What questions do you have about how 

this translation is done?  

2. What concerns do you have?  

3. What would you like to see more of?  

Both of these first two links are from the 

Association for Supervision and Curriculum 

Development (ASCD) Web site. The chapters for 

you to read are from books this organization sells 
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that are written for school teachers and the general 

public. 

1. Learning and Memory: The Brain in 

Action  

Chapter 1. "Losing Your Mind: The 

Function of Brain Cells"  

Marilee Sprenger 

This site connects you with the full text of 

Chapter 1, which focuses on brain 

development in young people and its 

connection to their learning.  

2. Brain Matters: Translating Research into 

Classroom Practice. 

Patricia Wolfe 

Part 1: The Structure and Function of the 

Human Brain 

Chapter 1. "Opening the Black Box of the 

Brain" 

This full chapter has discussion on what 

modern imaging techniques indicate about 

the specific brain areas a person uses when 

engaged in various mental activities.  

3. Wired News 

"New Neurons Work in an Old Brain" 

Mark K. Anderson 

This discussion of a letter to the journal 

Nature presents the newest theory on 

neurogenesis, the process in which new 

brain cells (neurons) in adult mammals 

become fully functioning components of 
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the neural network even in older 

mammals.  

Discussion Assignment 

Answer the three Guiding Questions for the site 

you reviewed. Post both your answers and 

response to a classmate's posting by going to the 

bottom of the course syllabus, choosing the link to 

"Forums, Submission Areas, and Quizzes," and 

clicking on the link to the "Real World 

Connection 3" forum. Your posting and response 

to a classmate's posting are worth one point each. 

 

Summary 

In Lesson Three the neuron is profiled. It is truly 

an amazing cell. Information covered here helps 

us look at the facts as science currently records 

them. This lesson also invites us to become aware 

of the manner in which hard science is making 

itself known to the world at large. We look at 

ways we can learn more about the neuron so we 

can apply what we know to our understanding of 

addiction. Just how much we can apply is at the 

center of the debate!  

In Lesson Four we'll look at how a neuron 

generates an electrical action potential. This 

knowledge will help us understand how drugs, 
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acting at the synapse, can influence the action 

potentials produced in a neuron. 

 

Quiz 3 

Please go to the bottom of the course syllabus, 

choose the link to "Forums, Submission Areas, 

and Quizzes" and click on the link to "Quiz 3 " to 

begin the quiz. 

While your answers are not graded, you will 

receive an answer sheet and two points for 

submitting the completed quiz. Review your 

Digital Notebook, the reading in your texts and 

online narrative, and the assigned Web sites to 

check any incorrect answers, and "Ask the 

Professor" if you have additional questions about 

the quiz material. 

 

Continue to Assignment 3 

 

©2007, University of Washington. All rights 
reserved. 
No part of this publication may be reproduced in 
any form or by any means without permission in 
writing from the publisher. 
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