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            Abstract
The publication of the psychomotor stimulant theory of addiction in 1987 and the finding that addictive drugs increase dopamine concentrations in the rat mesolimbic system in 1988 have led to a predominance of psychobiological theories that consider addiction to opiates and addiction to psychostimulants as essentially identical phenomena. Indeed, current theories of addiction â€” hedonic allostasis, incentive sensitization, aberrant learning and frontostriatal dysfunction â€” all argue for a unitary account of drug addiction. This view is challenged by behavioural, cognitive and neurobiological findings in laboratory animals and humans. Here, we argue that opiate addiction and psychostimulant addiction are behaviourally and neurobiologically distinct and that the differences have important implications for addiction treatment, addiction theories and future research.
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                    Figure 1: Dopamine receptor blockade or lesions of the mesolimbic dopamine system decrease cocaine reward but not heroin reward.


Figure 2: Morphine and cocaine have opposite effects on structural neuroplasticity in the NAc and mPFC.


Figure 3: Initiation of drug use and transition to compulsive drug use.


Figure 4: Similarities and differences in the brain sites controlling reinstatement of cocaine seeking and heroin seeking.


Figure 5: Setting differentially affects heroin and cocaine use in rats and humans.
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Glossary
	AMPA:NMDA ratio
	
                  A measure of postsynaptic changes in synaptic strength. It is defined as the peak synaptic AMPA receptor current relative to the peak synaptic NMDA receptor current.

                
	Craving
	
                  An affective state that can be induced in human drug users by exposure to the drug itself, drug-associated cues or stress. In laboratory animals, craving is often inferred from the subjects' behavioural response (for example, lever-pressing) to drugs, drug-associated cues or stress.

                
	Direct and indirect striatal pathways
	
                  The two efferent pathways in the basal ganglia. The direct pathway connects the striatum with the substantia nigra pars reticulata and entopeduncular nucleus. The indirect pathway connects the striatum with the globus pallidus and ventral pallidum.

                
	Extinction
	
                  The decrease in the frequency or intensity of learned responses after the removal of the unconditioned stimulus (for example, food or a drug) that has reinforced the learning.

                
	Incentive motivational state
	
                  A motivational state that is induced by exposure to unconditioned aversive or appetitive stimuli or cues that become associated with these stimuli.

                
	Incubation of drug craving
	
                  A hypothetical motivational process that is inferred from findings of time-dependent increases in cue-induced drug seeking after withdrawal from drug self-administration in rats.

                
	In vivo extracellular recording
	
                  A set of methods in which bundles of microwires are targeted to specific areas of the brain to allow measurement of extracellular currents (action potentials) of single cells.

                
	Long-term depression
	
                  (LTD). A form of synaptic plasticity that is defined by a persistent weakening of synaptic strength.

                
	Long-term potentiation
	
                  (LTP). A form of synaptic plasticity that is defined by a persistent increase in synaptic strength.

                
	LTDGABA
	
                  A form of long-term depression (LTD) that is observed in dopaminergic neurons in the ventral tegmental area and that reduces synaptic efficacy between presynaptic GABAergic neurons and postsynaptic dopaminergic neurons.

                
	LTPGABA
	
                  A form of long-term potentiation (LTP) that is observed in dopaminergic neurons in the ventral tegmental area. It results in increased GABA release and in the strengthening of inhibitory synapses.

                
	Mesotelencephalic dopamine system
	
                  Also known as the mesocorticolimbic dopamine system. A major ascending dopaminergic pathway that originates in the ventral tegmental area and projects to, among other regions, the nucleus accumbens, the bed nucleus of the stria terminalis, the amygdala, the olfactory tubercle and the medial prefrontal cortex.

                
	Psychic (or psychological) dependence
	
                  A concept, established early in the addiction field, that refers to a compulsion that requires periodic or continuous intake of an abused drug to produce psychological pleasure or to avoid psychological distress, regardless of whether physical dependence is also present.

                
	Psychomotor sensitization
	
                  A progressive increase in locomotor activity or stereotypy with repeated drug (for example, cocaine) administration.

                
	Relapse
	
                  The resumption of drug-taking behaviour after self-imposed or forced abstinence in humans with a history of abuse or dependence.

                
	Second-order schedule of reinforcement
	
                  A complex reinforcement schedule in which the completion of the response requirement of one schedule is treated as a unitary response that is reinforced according to another schedule.

                
	Stress
	
                  In animal models, stress typically refers to forced exposure to events or conditions that the animal would normally avoid. In humans, stress often refers to a condition in which the environmental demands exceed the coping abilities of the individual.

                
	Synaptic plasticity
	
                  Activity-dependent direct or indirect modifications of the strength of synaptic transmission at pre-existing synapses.
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