THE PLEASURE CENTRES - AFFECTED BY DRUGS
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PET-scan images show the brain’s response to the avalanche of dopamine in the nucleus accumbens of people with dependencies. To relieve the chronic stimulation of its neurons, the nucleus accumbens simply reduces the number of dopamine receptors that they have.   In these images of the brain, the red areas indicate large numbers of dopamine receptors. These images show that people who are alcoholic, obese, or cocaine-dependent have fewer dopamine receptors than normal people do.

The brain regions involved in the sensation of pleasure and reward are among those most affected by drugs. The nucleus accumbens, together with the ventral tegmental area, constitutes the central link in the reward circuit. The nucleus accumbens is also one of the brain structures that is most closely involved in drug dependency.   The nucleus accumbens provides liaison between the limbic system, which is the seat of the emotions, and the central grey nuclei, which help in planning movements and reasoning processes.

The nucleus accumbens appears to be involved in controlling our motivations. Also, the frequent consumption of a drug is known to tremendously increase the amount of the main neurotransmitter in this part of the brain, dopamine. We can therefore better understand the drug addict’s obsessive drive to keep seeking more of the drug.

The nucleus accumbens definitely plays a central role in the reward circuit. Its operation is based chiefly on two essential neurotransmitters: dopamine, which promotes desire, and serotonin, whose effects include satiety and inhibition. Many animal studies have shown that all drugs increase the production of dopamine in the nucleus accumbens, while reducing that of serotonin.

But the nucleus accumbens does not work in isolation. It maintains close relations with other centres involved in the mechanisms of pleasure, and in particular, with the ventral tegmental area (VTA).

Located in the midbrain, at the top of the brainstem, the VTA is one of the most primitive parts of the brain. It is the neurons of the VTA that synthesize dopamine, which their axons then send to the nucleus accumbens. The VTA is also influenced by endorphins whose receptors are targeted by opiate drugs such as heroin and morphine.

Another structure involved in pleasure mechanisms is the prefrontal cortex, whose role in planning and motivating action is well established. The prefrontal cortex is a significant relay in the reward circuit and also is modulated by dopamine.

The locus coeruleus, an alarm centre of the brain and packed with norepinephrine, is another brain structure that plays an important role in drug addiction. When stimulated by a lack of the drug in question, the locus coeruleus drives the addict to do anything necessary to obtain a fix.   Two structures in the limbic system also play an active part in the pleasure circuit and, consequently, in drug dependency. The first is the amygdala, which imparts agreeable or disagreeable affective colorations to perceptions.   The second is the hippocampus, the foundation of memory, which preserves the agreeable memories associated with taking the drug and, by association, all of the details of the environment in which it is taken. Sometime in the future, these details may reawaken the desire to take the drug and perhaps contribute to recidivism in the patient.
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