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We have problems....

Here are some myths:

Club drugs and marijuana are not addicting.

Prozac and other antidepressant drugs are
addicting.

Everyone who uses cocaine or heroin is
addicted.

It takes a history of heavy smoking to produce
addiction to nicotine.

Anyone who drinks too much, too often, is an
alcoholic.
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1.
The nation has problems with drugs, not the least of which is a terrible misunderstanding about what drugs do in and to the body.  Such “myths” compound the drug problem by giving people a false impression of addiction, producing stigma that leads to inadequate treatment of addicted persons, and slowing research on the causes and cures that is necessary to ultimately conquer drug problems.

We begin with 5 myths that illustrate a point.  These are listed on this slide.  Each one of these involves a public misconception about the “addictiveness” of drugs, and even more basically, what addiction is.  It is fairly apparent that the public is confused about what alcohol addiction (“alcoholism”) and addiction are.  Let’s see what some people on the street have to say about how they would describe alcoholism……


Movie about Alcoholism

Click here to view animation



Movie about Addiction

Click here to view animation
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2.
(after the video is played….)
Is it fair to say that the general public is confused about alcoholism?  How much consistency do you notice in the various descriptions?  Do you notice any prejudice or misunderstanding?  Do you relate to any  of the interviewed people in your understanding about alcoholism?
Now let’s see what people think about “addiction”……..


TWO CRITICAL DEFINITIONS*

Abuse

Dependence

* Based on the Diagnostic and Statistical Manual-IV (DSM-IV)



ABUSE

e Intentional Overuse Iin cases of celebration,
anxiety, despair, self-medication, or
ignorance. Tends to decline with adverse
consequences. (“aproblem to solve”)

e Not a minor problem - produces a major
socioeconomic impact in the nation
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2.
(after the video is played….)
Is it fair to say that the general public is confused about alcoholism?  How much consistency do you notice in the various descriptions?  Do you notice any prejudice or misunderstanding?  Do you relate to any  of the interviewed people in your understanding about alcoholism?
Now let’s see what people think about “addiction”……..


DEPENDENCE

e Impaired Control over drug use, probably
caused by a dysfunction of the medial
forebrain bundle, “pleasure pathway”

(“a disease to conquer”)
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4. Two Critical Terms to Define


Addiction is impaired control
over use of the drug!

Dependence = Addiction

!

Alcohol Dependence = Alcoholism
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5. Abuse
Let’s talk about the newest and most research-based definition of addiction.  In order to do this, you should know that the world really has TWO major drug problems. The clinical criteria behind these definitions are found in a diagnostic bible, called the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV), published in 1994 by the American Psychiatric Association.  This “bible” is used by assessment professionals to determine the type and severity of a person’s drug problems.  It is also used to help insurance companies determine whose treatment should be covered by insurance.

The first drug problem is substance (drug, chemical) abuse.  It  is characterized by voluntary or intentional use of drugs in situations that are dangerous to the user or to others. It is generally reduced when adverse consequences (physical, mental, legal) pile up when a person uses a too much of a drug too often.  Educating people about drugs, coercing them, punishing them, and reducing the drug’s supply are other means of reducing drug abuse.  Drug abuse is a significant problem in society, causing many socioeconomic costs to the nation in accidents, medical costs, and lost productivity.


 


Determining whether
someone Is an alcoholic or
drug addict is a
professional decision.

You should not
make that decision.
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6. Dependence 
The second drug problem is substance (chemical, drug) dependence.  This sometimes (not always) follows substance dependence.  It is a true medical disease characterized by a person’s inability to stop using a drug, even during the most severe adverse consequences.  We call the person’s disease an “impaired control over drug use” disease, because the person has almost no control over the use of the drug.  This inability to stop using the drug is probably due to a chemical dysfunction in the brain’s pleasure pathway, known by scientists as the medial forebrain bundle.
If you look in the DSM-IV, there are 7 criteria available for helping to determine whether a person has “impaired control disease”.  A person must have three or more of these in a 12-month period for proper diagnosis of substance dependence.  Two of the criteria are physiological: tolerance to the drug and withdrawal signs when drug use is stopped.  The other five criteria concern an inability to stop - such as using the drug after legal problems or physical damage, or consistently using more of the drug than intended.

Notice that “withdrawal” is no longer synonymous with addiction - it is only one of 7 criteria that must be met for dependence. 
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7. Addiction is impaired control over the use of a drug.
We can see, then, that the new, more accurate term for “addiction” is dependence as defined by the DSM-IV.  Thus alcohol dependence is “alcoholism”, and alcohol abuse is not alcoholism.  The primary sign or symptom of dependence (addiction) is impaired control over use of the drug.
Notice that none of the DSM criteria for dependence include amount or frequency of drug use.  And remember that withdrawal is no longer the same as addiction.  Here’s a little phrase to help you remember all of this: “Addiction is not a too much, too often, withdrawal disease, it’s an I-Can’t-Stop! disease.”
Are all college students who drink (usually a lot of alcohol) alcoholics?  Of course not.  We know that only about 6% of college students will be dependent on alcohol when they graduate.  These people need help in the form of treatment.  The other 94% graduate, get a job, often have a family, and their drinking patterns change to more social-type of drinking.  Some even continue to party (especially on weekends), which can sometimes be dangerous.  But their drinking will tend to decrease as they get older, unless they become alcohol dependent.


Click here to view animation
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8. Professional Decision
Often people recognize that a family member or friend seems to be “addicted” to alcohol, nicotine, or another drug.  While it is important to be concerned about another person’s drug use, determining whether someone is dependent on a drug (or drugs) is a professional judgment.  Too often we make that decision ourselves.  Just as sending a person to a doctor when they have physical or mental symptoms of a possible disease is the right thing to do, sending people with drug problems to an assessment professional is also appropriate.  Keep in mind, though, that most physicians do not yet know how to diagnose dependence.  Your best choice is a local treatment center or council on alcohol and drug abuse.  Either of these can be found in the Yellow Pages.
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9. The Nine Minute Course in Neurobiology


Neurons communicate across
synapses by chemical signals
called neurotransmitters.

Click here to view animation
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10. Animation of electrical communication in the brain.



A Detailed Look at a Neural Synapse
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11. Animation of communication between neurons.



______

Synapse
(the space
between two
nerves)

[
mmmmm
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12. A Detailed Look at a Neural Synapse
Here is my favorite cartoon that will help you understand how nerve cells work in the brain, and how certain drugs act at sites on the nerve cell to produce their pharmacological actions.  This will help you to understand how dependence comes about.
a. There are millions of cells in the brain.  This picture depicts two nerve cells (neurons) and their important components.  Nerve Cell One is on the top, Nerve Cell Two is on the bottom.


Cocaine inhibits
the uptake of a
T""ﬂ neurotransmitter

called dopamine.
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13. Neurotransmitters
b. The large portion of Nerve Cell One is the working part of the cell, also known as the presynaptic area.  The presynaptic area is at the end of a sending fiber called an axon, which begins outside the boundaries of the picture in a cell body called the soma.  Inside the soma are manufacturing chemicals known as enzymes that manufacture chemicals called neurotransmitters.  
c. These neurotransmitters pass down the axon under the influence of a small electrical current called an action potential.  The neurotransmitters are packaged in what look like cellophane envelopes (called vesicles).  These vesicles release their contents (neurotransmitters) into the space between the two cells (the synapse), under the influence of small concentrations of calcium ions.  




When neurotransmitter is not taken
out of the synapse, It causes more
stimulation than it normally would.

Click here to view animation
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14. The Synapse
d.  Once in the synapse, one of four things can happen to the neurotransmitters.  They either 1) activate an excitatory receptor (on the left), causing Nerve Cell Two to be more likely to fire, 2) activate an inhibitory receptor (middle), causing Nerve Cell Two to be less likely to fire, 3) are “gobbled up” (metabolized) by a monster enzyme (right), or 4) are taken back up into Nerve Cell One (reuptake), repackaged, and sent on down the nerve cell for use later on. 
 e. Inside Nerve Cell One is another monster enzyme, known as MAO, which gobbles up the neurotransmitter molecules that accidentally leak out of the vesicles.  Outside and above the nerve membrane is a small molecule known as chloride ion, which is necessary for the proper integrity of the vesicle membrane.
f. Under each of the receptor “ghosts” is a small rectangle containing globules of substances known as G proteins that are the beginning of a chemical and electrical cascade of events that make Nerve Cell Two more likely (excitation) or less likely (inhibition) to fire and carry the message of Nerve Cell One to the next nervous system component.
(This is a 2-minute course in Neurophysiology!)

     


Amphetamines
Increase the
release of
dopamine.
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15. Where Cocaine Works

 a. Cocaine - It is now known that cocaine acts at the receptor site on Nerve Cell One where reuptake occurs.  This is known as the dopamine transporter (abbreviated DAT).  Cocaine blocks DAT to cause an increase in dopamine in the synapse, producing the events that eventually lead to the stimulation that is characteristic of cocaine’s pharmacological actions. 


i Pleasure Pathway



< Prozac inhibits
B the uptake of a
neurotransmitter
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16. Animation of the effect of cocaine on communication between neurons.



SOME PEOPLE MAY BE PRE-DISPOSED
TO ADDICTION

Certain people may have a functional deficiency In
one or more neurotransmitters that occur in the
pleasure pathway.

s Y‘ A
B dopamine e = -
NEUROTRANSMITTERS OF “ADDICTION”
* Dopamine (DA) « Gamma-aminobutyric acid (GABA)
* Serotonin (SER)  Glutamate (GLU)
* Endorphins (END)  « Acetylcholine (Ach)
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17.
Where a Few Drugs Work
b. Amphetamines – Amphetamines act differently than cocaine, because they cause an increased release of dopamine (and to some extent other neurotransmitters such as norepinephrine and serotonin).  The end result is more dopamine in the synapse (like cocaine), but amphetamine has a more complex pharmacology and works on slightly different brain areas so that its pharmacology is different than that of cocaine.
 c.  When either cocaine or amphetamines act on the pleasure pathway of the brain (known as the medial forebrain bundle), the result is a pleasurable or euphoric feeling.  When these drugs act on other parts of the brain, other things happen, such as increased muscle movement, jitteriness, increased talkativeness, and even hallucinations.  So the part of the brain that is affected by the drug determines the pharmacological actions and side effects, in spite of the fact that the drug works on the same place on the cell in every part of the brain!

     


ADDICTION IS A BRAIN CHEMISTRY
DISEASE!

1. Addicting drugs “match” atransmitter system that is
not normal.

2. Abstinence is the first step in the total treatment

process, in order to access the “wreckage of the
past”.

3. Some people require a chemical to overcome the
non-normal transmitter system. Evidence for is
found in cases of methadone maintenance.
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18.  Where do these drugs act in the brain?
Where IS the pleasure pathway?  In this picture, it is the worm-shaped structure highlighted with a blue hue.  It runs from the center of the brain (middle of the picture) toward the front part of the brain on the left side of the picture (the green area).  The green area is called the nucleus accumbens.  The nucleus accumbens has received most of the attention of neurobiological scientists.  This is the area rich in dopamine, the primary neurotransmitter involved in the euphoria (“high”), the craving (urge or desire), and the need (pathological desire) for drugs.  This is the site of dependence production in the brain.
When an addicted patient describes the “need” for the drug as being the cause of impaired control, they actually experience a need that is just as powerful as the need for food, water, or air.  This is because the pleasure pathway actually runs through a brain area known as the hypothalamus,where appetite,thirst, and breathing are regulated.  The neurotransmitter dysregulation described earlier probably occurs in all areas of the pleasure pathway, including the hypothalamus.

Note: the pleasure pathway is the popular term for the brain area known by scientists as the medial forebrain bundle (mfb), also known as the mesolimbic dopamine system.  This area is shown in the slide.


GENETICS OF ALCOHOLISM

 What Iis passed from parent to child?

* “The tendency to become alcoholic is
Inherited.”

Research on the Genetics of Alchoholism

« family, twin, and adoption studies

e the search for the genes
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19. Where Prozac Works in the Brain.
d. Drugs like Prozac work in a fashion similarly to cocaine, but with two main differences.  Prozac is a Selective Serotonin Reuptake Inhibitor (SSRI), meaning that it blocks only the uptake of serotonin at the serotonin transporter  (SERT).  This leads to an increase in serotonin in the synapse to overcome clinical depression.  So it works on a different neurotransmitter than cocaine.  Also, Prozac acts throughout the limbic system of the brain, which is where we feel our emotions.   It does not have a specific and powerful action on the pleasure pathway, which is why it is not addicting.  We assume, then, that for something to be able to produce addiction, it must have a major action on the pleasure pathway. 
e. Thus drugs such as anti-depressants, anti-schizophrenic drugs, anti-parkinson drugs, hallucinogens, and even caffeine are now thought to be non-addicting, since they don’t have a significant action on the pleasure pathway of the brain.  (Everyone has not yet been educated about the new definition of addiction - dependence - so they will tend to disagree with some of these points.  But don’t worry, once this new knowledge becomes known by everyone, then the disagreements will tend to disappear.) 






Genetic Risk of Alcoholism
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20. Some People May be Pre-disposed to Addiction
Now that we understand how cells talk to each other and how drugs work on individual nerve cells, let’s see if we can’t begin to understand what goes wrong with the nerve cells in the impaired control disease.
Animal and correlative human studies indicate that in a person who has a genetic predisposition for dependence, or who drinks or drugs heavily, there is a “dysregulation” (functional deficiency) of one or more neurotransmitter systems in the pleasure pathway.  These neurotransmitter systems are shown in the slide.  All of these systems seem to be involved in alcohol dependence.  Other drug dependencies are associated with (generally) one neurotransmitter dysregulation
[A functional deficiency means that a person has some physiological pathway that does not function properly, however it may not be known what causes the improper functioning.]
It makes sense that a problem with the dopamine system would be taken advantage of by cocaine, for example.  Thus, when a person uses cocaine, the drug “normalizes” the dopamine functional deficiency, and the person “connects” with the drug in a very special way.  It’s as if the brain says to the drug: “You’re what I’ve been waiting for all my life, and I’m not going to let you go.”  Wham!  Instant dependence!  Of course, sometimes it takes awhile for the functional deficiency to occur while a person is using a drug, so one day the person wakes up and can no longer control the use of the drug.  This is: “impaired control.”  
[Normalize means to bring the persons physiological pathway into what would be a normal functioning state for most people.]


SCIENTIFIC RATIONALE
BASED UPON GENETICS

abnormal genes [» abnormal proteins

transmitter synthesizing enzymes
transmitter breakdown enzymes
Receptors

neurotransmitter dysfunction in the pleasure pathway

\

Impaired control


Presenter
Presentation Notes
21. Addiction is a Brain Chemistry Disease
Thus, what has been described is a brain chemistry disease, in which addicting drugs match a neurotransmitter system that is not normal (that is, it’s dysregulated).  In most cases, in order to treat the individual’s drug dependence, the person must be “detoxified” (detoxed), and taken off the drug until he/she can think more clearly.  Then the person enters into treatment to work on the “wreckage of the past” (the cognitive, emotional, and behavioral problems that have built up over a period of heavy drinking or drugging).  Generally, this treatment consists of attendance at 12-step meetings (the so-called “anonymous meetings”), group therapy, individual counseling, exercise, meditation, and other counseling as recommended by treatment center staff.  
Some people are treated for heroin dependence with a drug called methadone.  This treatment is controversial because it involves use of another addicting drug (methadone), but the long-term goal is still abstinence.  Methadone reduces the craving for heroin, and reduces problems caused by heroin sold on the street.  Some people in methadone treatment choose to stay on methadone for the rest of their lives, instead of becoming abstinent.  The reason for this is that they report that the only time they feel “normal” is when they are on methadone.  Since methadone is an opioid drug like heroin, it is likely that the addict is “normalizing” brain chemistry with the drug.


Medial Forebrain Bundle
DEPENDENCE MODEL

* This is not a will power or poor judgment
disease.

e Impaired control is caused by brain chemistry
malfunction.

» Addicts need to drug to feel normal.

« Ultimate treatment must normalize
neurotransmitter function in the proper brain
area.
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22. The Genetics of Alcoholism
Genetics plays a major role in the production of dependence.  Most of the scientific evidence for this comes from research on alcohol dependence.  In particular, family studies have shown us that people who have an alcoholic parent are 3-4 times more likely to become alcoholic than someone without any alcoholism in the family.  Identical twin studies have shown that when one twin develops alcohol dependence, the chances of the other twin developing the disease is ten times greater than the general population (even when the twins are raised in separate families).  Adoption studies carried out in Denmark and Sweden have shown that the family of origin plays a much greater role than the family in which the person grows up, in determining whether a person becomes alcohol dependent. Thus genetics is said to play a major role in about 60% of all cases of alcohol dependence.  This may be the case with other drug dependencies, although such research has not yet been performed.
This “tendency to become alcoholic” has led to the question: “What is passed from parent to child?”  Obviously, the answer is “the genes that relate to the dysregulation of the neurotransmitter systems in the pleasure pathway.”  Thus the search is on for the genes that are involved in alcohol dependence, and that may also be involved in other drug dependencies.


REDUCING DRUG ABUSE

e make drugs harder to get (alcohol: age,
taxes, supply)

e coerce or punish abusers
e educate to prevent first use

e Increase adverse conseguences
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23. The Genetics of Alcoholism
Here’s what this means to someone’s family.  This is a picture of one possibility, based upon both parents having gene(s) for alcoholism.  One parent might be expressing the disease while the other one may never develop the disease.  (Scientists do not yet know how many alcoholism genes will be found - certainly more than one.)
Let’s say this couple has four children.  Each child might receive a different number of genes from the parents.  In this iIlustration, minuses (“-”) denote a gene that is normal, and pluses (“+”) denote a gene that predisposes a person for alcoholism. In this case, the “none” child has no genes that predispose a person for alcoholism - so this child has the lowest chance of developing the disease (the child could still be affected by one of the unknown non-genetic causes of alcoholism, but that’s not too likely).  
The ”high” child has a great likelihood of developing the disease, and would probably develop the disease early in life.  The other two children have an intermediate chance of developing the disease, based upon many other unknown “environmental triggers” for the disease.  Notice that there is still much research to be done to find the answers to a) how the genetic susceptibility is triggered, b) why some people with heavy genetic loading do not develop the disease, and c) why some people who use drugs heavily never become dependent.  It’s almost like “some people have what it takes to get the disease and some people don’t.”  And it’s not all genetics! 


REDUCING DRUG DEPENDENCE

e intervention for those in denial
e Inpatient-outpatient-aftercare
e 12 steps (abstinence)

e relapse prevention therapy

e new medications to reduce craving (now) and fix
abnormal genes (in the future)
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24. The Scientific Rationale Based Upon Genetics
Researchers use “scientific rationales” (experimental designs) to guide their research.  Here’s the one that neurobiologists are using to find out how genes lead to the impaired control disease.

We know that genes form proteins.  If a gene is abnormal for any reason, it will form an abnormal (or dysregulated) protein (or enzyme, which is a protein).  If this were to happen in the nerve cell and its synaptic area, then the neurotransmitters would be abnormally formed, broken down, or have a difficult time affecting their own receptor sites.  Once this happens (neurotransmitter functional deficiency), then impaired control could occur.

As with any experimental design, this one is very sound and very likely to produce some good answers.  However, we are only about 40% of the way toward proving or disproving this scientific rationale.


PHARMACOTHERAPIES FOR
CHEMICAL DEPENDENCY

e alcohol - naltrexone, acamprosate,
ondansetron

e nicotine - patches, gum, bupropion
(Zyban), new vaccine

* heroin - methadone, buprenorphine

e cocaine - many alleged (GVG?), new
vaccine
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25. The Medial Forebrain Bundle Dependence Model
Let’s summarize this “mfb dependence model”.  This most popular model states that dependence (addiction) is not a will power or poor judgment disease (drug abuse is a will power or poor judgment problem).  Impaired control is caused by brain chemistry malfunction (dysregulation), so that addicts need the drug to feel normal.  If all of this is further confirmed by more research, then it makes sense that the best treatment in the future will involve a way to normalize neurotransmitter function in the pleasure pathway.  Addicting drugs normalize neurotransmitter function, but we must find a way to “fix” the dysregulation without using an addicting drug.  (Most scientists believe that methadone, therefore, will not be the final answer to the search for the “best treatment.”)


SCIENCE PROPOSES
THAT
BEHAVIORAL
THERAPIES CHANGE
BRAIN CHEMISTRY!
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26. Reducing Drug Abuse
Earlier we mentioned ways in which we can attack the willful abuse of drugs.  This slide summarizes those methods.  They all seem to work.

Let’s remember the history of Prohibition, which occurred by law in the United States from 1920-1933.  The use of alcohol, and liver disease, declined dramatically during this period.  But the number of alcoholics remained the same!  Thus the social users and abusers of alcohol reduced their consumption, but prohibition had little or no effect on alcoholics.  This is why we try certain measures to reduce drug use, but remember, making drugs harder to get does not help addicts!

Education of children, when done properly, seems to be the best way to change knowledge and attitudes of children about drug use.  When children know what drugs really do (rather than being taught by drug pushers and illegal drug users), they are more likely to make the correct choice about drug use.  Drug courts are becoming an effective way to manage drug abusers and drug dependent patients when they get into legal trouble.  Options include jail, fines, and/or treatment, depending on whether problem users have addictive disease or not.




Cocaine Video

Nature Video

Amygdala

Anterior Cingulate
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27. Reducing Drug Dependence
Today we have some proven methods for treating dependence.  Unfortunately they do not help all addicts, for a number of reasons:
   a. some cases are very severe, just like other diseases
   b. because of stigma, prejudice, and misunderstanding, most 
       insurance plans do not cover treatment for dependence
   c. 12-step programs have caused public opinion to believe that 
       addiction is a behavioral problem, and that this problem can be
       overcome simply by attending anonymous meetings
   d. whereas 12-step programs help many people, other addicts do not
       want to attend meetings or become abstinent
   e. treatment centers tend to be expensive and when they are used,
       aftercare programs do not take advantage of relapse prevention
       methods
Future treatments could involve the use of non-addictive medications, better psychosocial (talk) therapies, or genetic manipulation.  Genetic manipulation provides a means of actually preventing the disease, but this is unlikely to happen anytime in the near future.



The Real Situation

« we wrongly tend to think all drug problems
have a single solution

e we want to blame people for their affliction,
while not seeking real causes (ask: why do
they do that?)

 we hate what we fear or become angry at
people who act badly

e stigma, prejudice, and misunderstanding are
enormous

e addiction science is teaching us to become
more tolerant
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28. Pharmacotherapies for Chemical Dependence
We are in an age where scientists are trying to find drugs that reduce craving for, or withdrawal from, addictive drugs.  Here are some that are being tried.  

For alcohol, only one drug is currently on the market for treating alcohol dependence: naltrexone (ReVia).  This drug should only be used for reducing relapse in people who have learned how to be abstinent from alcohol.
For nicotine, patients have patches, gum, and an antidepressant (Zyban) available, but only for reducing the withdrawal symptoms during smoking cessation.  People must stop smoking before using the patches and gum, and counseling enhances the effectiveness of these methods.
The latest on cocaine dependence therapy is a new vaccine, now in clinical trial.  This vaccine prevents cocaine users from feeling cocaine’s effects, thereby “unlearning” the addictive behavior.  This, of course, is not consistent with the causation of cocaine dependence described in this presentation.
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29. 
The greatest revelation concerning how 12-step programs work, and how counseling and current “talk therapy” works, relates to brain chemistry changes.

When people get better in such programs, something in the brain must change!  Based upon the teachings in this presentation, it makes sense that brain chemistry begins to be “normalized” or “re-regulated” as people learn how to work the steps or as people learn through the magic of the inpatient and outpatient treatment programs.  Recovery doesn’t occur in a vacuum, and if there are psychological or spiritual changes, these must occur along the substrates of altered brain chemistry.




Dr. Carlton K. Erickson

Carlton Erickson is interested in addiction science education,
performed through the dissemination of new research findings on
drug addiction in lay language. Primarily through lectures and slide
presentations to treatment professionals (alcohol and other drug
abuse counselors, social workers, mental health counselors, etc.)
and the “reachable public” (criminal justice workers, physicians,
nurses, pharmacists, dentists, clergy, and family members),
education is packaged in an easily-understandable form so that
new information can be transferred quickly to those who can use it.
He is also interested in teaching other researchers to communicate
their research results more effectively, and to motivate them to also
talk to nonscientific groups. Finally, the evaluation of such
information transfer is critical to its long-term effectiveness in
altering public opinion about addictions as diseases. Therefore he
Is interested in learning behavioral change methods and theory,
attitudinal theory, and how to influence public opinion regarding
drug use, abuse, and dependence in our society.
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30. Brain Scans With and Without Cocaine
Although there are plenty of animal studies showing that brain chemistry can change during learning or during specific environmental events, the strongest evidence for brain chemistry changes during recovery will come from laboratory studies on humans.

It is not currently possible to measure brain chemistry in live humans, and studies on autopsied brains are not reliable.  Positron Emission Tomography (PET) scans provide some evidence for brain changes during advances in learning and cognition.  In this slide, scientists have isolated two brain areas having to do with the expression of emotional memory (left side of slide, magnetic resonance images).  In the middle, a cocaine addict’s emotional memory areas “light up” when viewing a bland picture of a landscape.  In the pictures on the right side of the slide, the emotional memory areas light up more strongly when the addict views pictures relating to cocaine use (needles, syringes, etc.).  This suggests that the emotions associated with cocaine use are very powerful, and that what we might be looking at are the relapse-triggering areas of the brain.  Using this knowledge, scientists can design drugs to specifically block the response in the emotional memory areas.  This and other methods are being used to develop new treatments that might help more addicts remain clean and sober.
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