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•	 used advanced imaging techniques to identify 
in awake humans the specific brain circuits 
that are involved in craving, euphoria, and 



 
 

 
      

    

 

    The Essence of Drug Addiction
 

http://www.nida.nih.gov/about/welcome/volkowpage.html
http://www.nida.nih.gov/nidahome.html
http://www.nida.nih.gov/nidahome.html


  

  

 

 

 

As with any other medical disorder that impairs 
the function of vital organs, repair and recovery 
of the addicted brain depends on targeted and 
effective treatments that must address the 



http://www.drugabuse.gov/nidahome.html
http://drugpubs.drugabuse.gov/
http://drugpubs.drugabuse.gov/
http://www.jneurosci.org/cgi/content/full/21/23/9414
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   Using 9he Web Si9e  

http://science.education.nih.gov/customers.nsf/HSAddiction.htm
http://www.mozilla.com/en-US/firefox/
http://www.apple.com/safari/
http://get.adobe.com/reader/
http://get.adobe.com/flashplayer/
http://www.apple.com/quicktime/download/
http://www.microsoft.com/windows/internet-explorer/default.aspx
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The Brain: Understanding Neurobiology Through the Study of Addiction 

Background 

Information
 

The brain proc/ss/s a huge amount of information in a r/markably /ffici/nt 



 

 

 

              
  



 
 

 

 

 
 

 



 

 





 
 

             
       

   
          

 

 



 
 

 

 

 

 
  

 
 

 

The Brain: Understanding Neurobiology Through the Study of Addiction 

Different Neuroimaging Techniques Provide Different Information about the Brain 







http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm


 





  

 
 

 

 
  

 

 

 

 
 

 

 

 

 

 

 

 

 
 
 

 
 

The Brain: Understanding Neurobiology Through the Study of Addiction 

http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm


 
 

 
 

 

 

 

 

 



 
 

 

 

 



  
 







    

 

 

         

 

 

 









 
 

 
 

 



 
  

 

  
 

 

 

 
 

  

 

Figure 2.2: Neurons tr/nsmit information to other neurons. Information passes from 







 
 

            
 

 

 

 
 

 
 

 





 

 
  

  

  
 

 
 

        

 
 

         

 

        







 

 

 

  
 

 

 

 

 

 
 

 
 

 

 
 

  
 

 

 

 

5.	 When students understand that the brain is composed of neurons 



http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm


 

 

 

 
 

 
 

 

 

 

  

 

 
 

 
 



 
 

 
 

 

 

 
 

       
 

 
  

 

  
  

 
 

 
 

 
 
 

 

 

 
 

 

The Brain: Understanding Neurobiology Through the Study of Addiction 6.	 Once the groups have finished revising their summaries, hold a class 
discussion and put together a summary of how neurotransmission 



 
 

 

 
 

 
 

 

 

 
 

 

Sample Answers to Master 2.7 

Question 1. Why is saline applied to the resting neuron? 



 
 

   

 
    

 
  

 
 
 

 

http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm


 
 

 

 

 
 





http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm




                  

   

 

       



   



 

 

 
          

 

 

 

 

What the Teacher Does Procedure 
Reference 

Discuss the descriptions of neurotransmission as a class and 
generate a consensus summary of neurotransmission. 

Page 54 
Step 6 

Remind students of the reward system and inform them that the 





 

 
 

 

 

 

  
   





 
 

 
 

 

    



 
 

 



  
 

 
 

  
 

               

 
 

 





 

 





  

 
   

 
 

  
 

 

 

 
 

 

 

 

               
 

http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm
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http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm
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5.	 Ask students to work in pairs. Distribute cans of the appropriate soft 
drink, one to each student. Instruct students to follow the directions 
on the master, and remind them to continue to sit at rest. They can 
talk to their partner or work on Activity 3 in this lesson, but they 





http://www.cspinet.org/reports/caffeine.pdf
http://www.cspinet.org/reports/caffeine.pdf
http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm


              

 

 
 

 

           

 

 

 

The Brain: Understanding Neurobiology Through the Study of Addiction 

Sample Answers to Questions on Master 3.6 



 
  

 

 

 

Question 6. Explain why the different ways of taking drugs cause  
different behavioral responses.  

Taking drugs by inhalation causes a very rapid increase in the level 



    

 

 
 

 

    



 
 

     

 

 
        

       



 

 

 

 

	



    



  

       

 



 

 

 

	       

 

 

What the Teacher Does Procedure 
Reference 

Discuss the results of the investigation with the class. Use the 
following questions to guide the discussion. 
•	 Did your heart rate go up, down, or stay the same after you 





 

 
 

 

 

 

 

 

 
 

L E S S O N 4 
Explain/Elaborate

Drug Abuse 

and Addiction
 

Photo: Corel 

At a Glance
 Overview 







 

 

 

           
 

               

 

   

 

The Brain: Understanding Neurobiology Through the Study of Addiction 



http:syndrome.11


 

http:States.12


  

 

 

Guidelines for the Use of Animals in Scientific Research 

http:animals.13




 

 

 

   

 
 

 

 
 

 

   
 



 

 

 

 
 

 

 

  



 

 

 

  

 
 

 



 

 

 

 

 

 
 







 

  

 
 

 

 

 
 

 

  

 

 

 



 

 
 

 

 

 

 
  

 

 

 

 



  

 
 

 

 

 
 

 

 
 

 

•	 Is everyone’s transition, or switch, level the same? 





 

 

 

 

 



  

  

 
 

 

 

 

 
 

 

The Brain: Understanding Neurobiology Through the Study of Addiction 





  

  

 
 

 

 

 

 

 
 

 
 

 
 

 

The Brain: Understanding Neurobiology Through the Study of Addiction 

3. 

4. 

Reveal the remaining section of Master 4.5 and have students read 
the case studies. 



 
          

 

 

        

 
 

 

 

 

 
 

 

 

 

http://science.education.nih.gov/supplements/webversions/BrainAddiction/activities/activities_toc.htm
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3.
 



 

 

 
 

 
 

 

 

 

 



     

 
 

 

 

 
 

 

      
 

 
  









    

 

  

 

	            
 

 

 



 

 
 

 

           
 

         

 

 

 

Procedure 
Reference 



 
             

 
 



 

 





          LESSON 



           

 
 

 
           

 

  
 

 
 



              
 
 

               

               

 



  

  

  

  

  

                

 
 

 
 

 
 



http://www.nida.nih.gov/PODAT/principles.html


 



 
 

 

 

 
 

 
 

 

 





 

 

  
 

 

Sample Answers to Questions on Master 5.5 

Case Study: Ruth 

Question 1. W9at disease does t9e individual 9ave? Is it c9ronic or acute? 

Ruth is addicted to 9eroin. Addiction is a c9ronic disease. 

Question 2. How did t9e disease c9ange t9e individual’s life? 





 
 

 

 
  

 

 

Question 5. What did the individual do that impaired his or her 
recovery? 

Carol didn’t follow her doctor’s advice after the initial period and 
then ignored her doctor’s suggestion that she get additional help 
from other specialists. 

elp 
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http://www.whitehousedrugpolicy.gov/
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http://www.drugfree.org/
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http://www.nida.nih.gov/nidahome.html
http://drugpubs.drugabuse.gov/
mailto:drugpubs@nida.nih.gov
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Masters  
Refer to the In Advance section in each lesson for more information about the number of copies required 
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PET Image Tasks 







    

   

 

 

 

 

 What Happened to Phineas Gage?  

Name(s)______________________________________________________________ Date ______________ 





   



    



   

   





   





 

   

  



  

   

 

  

  

  

Neurons in Series � 

"



 

 

D. The signaling molecule is excitatory. Neuron #1 releases GABA as its neurotransmitter. Neuron #2 
releases dopamine as its neurotransmitter. 

Case 

Does the 
signal 

molecule 
excite or 
inhibit 

Neuron #1? 

Does the 
activity of 
Neuron #1 
increase or 
decrease? 

Does the 
amount of 

neuro-
transmitter 

released 
from 

Neuron #1 
increase or 
decrease? 

What is 
the name of 
the neuro- 
transmitter 

released 
from 

Neuron #1? 

Is the 
neuro- 

transmitter 
released 

from 
Neuron #1 
excitatory 

or 
inhibitory? 

Does the 
activity of 
Neuron #2 
increase or 
decrease? 

Does the 
amount of 
dopamine 
released 

from 
Neuron #2 
increase or 
decrease? 
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Master 2.8b 



  Cocaine Alters Neurotransmission �  





    





     

   

 

  
 

 

 

 

 

 

 

 





      





   

 



    

   

 

Worksheet for Rat Experiment Data �  

Name(s)______________________________________________________________ Date ______________ � 













 

 
 

 

 

 

 

 



 



 





http://www.drugabuse.gov/ResearchReports/Heroin/Heroin.html
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Treatment 

http://www.nhlbi.nih.gov/health/public/heart/index.htm
http:http://www.americanheart.org
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