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shopping, compulsive eating, and compulsive medication use (Voon & Fox, 2007). Through 
classical conditioning, a neutral stimulus that is linked to a drug (such as a syringe used to 
inject a drug or a small mirror used to snort a line of cocaine) can by itself produce increased 
dopamine.

The speed at which specific drugs enter the brain is related to the experience of reward and 
the nature of the felt “high.” This can happen with the same drug administered in different ways. 
For example, cocaine that is snorted through the nose produces a slower and less intense high 
than if it is given intravenously. Further, the peak experience of different drugs happens at differ-
ent times. Nicotine has a peak level at around 2 to 3 minutes. Cocaine has a peak level at around 4 
to 6 minutes. Methamphetamines have a peak level at around 10 to 15 minutes.

Given the role of the PFC in executive functions such as inhibitory control and decision mak-
ing, it is not surprising to see a disruption of this area with addiction (Goldstein & Volkow, 2011). 
It appears that the PFC is connected to networks involving the striatum, which are modulated 
by dopamine. In studies that compare those who use drugs with non-users, the worst task per-
formance was found on tasks that are connected with the PFC. It is assumed that dysfunction of 
these areas contributes to the development of craving, compulsive use, and the denial that a prob-
lem exists or there is need for treatment. Table 12.2 describes processes associated with the PFC 
that are disrupted in addiction.

With our current understanding of brain mechanisms in addiction, it is possible to redraw 
Figure 12.6 and add the brain mechanisms involved (see Figure 12.9). Once the person has 
taken a drug and experiences the pleasant or euphoric effects, the individual has been reinforced 
to want more. This reward circuit includes the VTA, nucleus accumbens, amygdala, and hip-
pocampus. This circuit involves the neurotransmitter dopamine and is related to reward and 
expectation and memory of the drug experience. Following the reinforcing effects of a drug 
comes the expectation of or craving for using the drug again. This is a conscious experience 

FIGURE 12.8 Ways in 
Which Different Drugs 
Influence the Brain
This figure shows the 
manner in which different 
drugs affect the brain. One 
particular neurotransmitter, 
dopamine, is a critical 
component of the effects of 
many drugs.

Source: Nestler & Malenka 
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