Treating the Brain In Drug Abuse  

Remarkable research and technological advances in the past two decades have proved that brain disruption and damage play central roles in the consequences of drug abuse and addiction. 

Knowing the nature of a problem opens the way for systematic attempts to fix it. 

Thus, today finding ways to restore normal brain function after it has been changed by drugs is a main goal of NIDA research. (see NIDA Pursues Many Approaches to Reversing methamphetamine’s Neurotoxic Effects”, p. 5.) This goal involves two challenges: 
* To reverse the brain changes that underlie addiction, and 

* To roll back the loss of cognitive and motor functions that occurs when drugs damage 
   and kill brain cells. 
To approach the first challenge, NIDA gives top priority to mapping the sequence of neurobiological changes that takes place during the transition from voluntary to compulsive drug taking.   

Researchers have already identified some of the changes involved in two of the key phenomena associated with addiction: drug tolerance and drug craving. 

With respect to drug tolerance – the abuser’s need for increasing amounts of drug to achieve the desired effect – we now know that drugs significantly increase the availability of dopamine, a neurotransmitter that activates the brain’s pleasure circuits.   

When cells are exposed to repeated surges of dopamine due to chronic drug abuse, they eventually become less responsive to dopamine signals. In recent months, researchers presented evidence pointing to a specific change in the dopamine receptor molecule that may be instrumental in this loss of responsiveness.  
As for drug craving – the intense hunger that drives addicts to seek drugs despite the strong likelihood of adverse consequences – related to widespread alterations in brain activity, but especially to changes in nucleus accumbens area of the forebrain. 

An important type of craving experienced by addicts, called cue-induced craving, occurs in the presence of people, places, or things that they have previously associated with their drug taking.  
Brain imaging studies have shown that cue-induced craving is accompanied by heightened activity in the forebrain, the anterior cingulate, and the prefrontal cortex – key brain areas for mood and memory. A next step in understanding craving will be to learn what brain processes tie drug abusers’ memories so strongly to desire to take drugs.  

Researchers have also made a solid start toward meeting the second challenge posed by drugs’ effects on the brain: the restoration of cognitive and motor capabilities lost because of drug abuse. 
Studies have identified specific brain changes that are likely caused by many drugs of abuse. For example, they have shown that:   

· Inhalants can produce a variety of deleterious effects – including reduced vision and hearing, impaired movement, and lowered cognitive ability, sometimes to the point of dementia – by stripping the protective myelin sheath from brain fibers; 
· Cocaine causes repeated microscopic strokes in the brain, leading to dead spots in the brain’s nerve circuitry; 

· Methylenedioxymethamphetamine (MDMA) damages serotonin-producing neurons, which play a direct role in regulating aggression, mood, sexual activity, sleep, and sensitivity to pain; 
· As reported on page 1, methamphetamine amplifies apoptosis – the normal process by which the brain culls defective cells – to the point where it also eliminates healthy cells.   

In extreme cases, drugs can cause such severe destruction that users become severely disabled. 

