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Drug withdrawal creates symptoms like those of depression. Dr. Bill Carlezon and his colleagues at McLean Hospital, a comprehensive psychiatric hospital, study CREB inhibitors as possible anti-depressants by clarifying the CREB-dynorphin-dopamine mechanism. This month’s What A Year! story invites students to consider the possible chemical causes and consequences in the brain’s reward center of both addiction and depression, and whether they are, indeed, two sides of the same coin.

* * * * *

1. What is the definition of addiction? Addiction is the continued use of substances or behaviors despite their detrimental effects.
2. What is the addictive chemical in coffee? It is caffeine.
3. What is the definition of clinical depression? Clinical depression is a chronic state of sadness and lack of motivation.
4. Dr. Carlezon focuses on what neurotransmitter? He focuses on dopamine. Most previous depression research focused on serotonin.
5. What do we mean when we talk about the brain’s reward center? It is the part of the brain that produces pleasurable effects.
6. What is CREB? What is dynorphin? CREB (short for cyclic AMP response elemental binding protein), resides in the nuclei of all nerve cells. It controls the production of other chemicals. Dynorphin is a chemical produced in the brain during exercise. It is a dopamine inhibitor.
7. There is an inverse relationship between dynorphin production and mood. Explain it. Because dopamine is associated with elevated moods, anything that inhibits ( = reduces) production of dopamine will have the effect of depressing the mood. Dynorphin is a dopamine inhibitor.
8. What might a CREB inhibitor do for mood? By inhibiting CREB production, one inhibits dynorphin production, thereby allowing greater dopamine production and with it, elevated mood.
9. How might Dr. Carlezon’s results help people with addiction? Withdrawing from an addictive drug may produce depression-like symptoms. If CREB can be inhibited, mood might improve, making the depression part of withdrawal less acute.
10. Was Dr. Carlezon the valedictorian of his high school class? Probably not: he says he was an average to low-average student.
11. What is mania? It is a condition of extreme moods, energy and hallucinations. CREB might be a pro-depressant for people with mania, helping them to regulate their extreme highs.
* * * * *

In casual conversation we use the word addiction in a non-clinical sense, to mean an activity done to excess or a substance consumed to excess, as in, “John’s addicted to Sunday afternoon football,” or, “Nancy is a science fiction addict,” or, “My family is addicted to s’mores,” and, “Keats was addicted to beauty.” Common usage often has a judgmental component. We are similarly non-clinical in our use of depression. 

Students could search out examples of both clinically accurate and common usage of the two terms from newspapers, magazines, television, the Internet, movies, plays, novels and stories and report on how the subjects were viewed and treated.  The Man with the Golden Arm (1955) and 28 Days (2000) would be good places to start.

Similarly, they could find examples of how popular culture understands the brain’s reward pathway and see if they are accurate. 
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