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            Abstract
Dopamine has been widely implicated as a mediator of many of the behavioural responses to drugs of abuse1. To test the hypothesis that dopamine is an essential mediator of various opiate-induced responses, we administered morphine to mice unable to synthesize dopamine. We found that dopamine-deficient mice are unable to mount a normal locomotor response to morphine, but a small dopamine-independent increase in locomotion remains. Dopamine-deficient mice have a rightward shift in the doseâ€“response curve to morphine on the tail-flick test (a pain sensitivity assay), suggesting either a decreased sensitivity to the analgesic effects of morphine and/or basal hyperalgesia. In contrast, dopamine-deficient mice display a robust conditioned place preference for morphine when given either caffeine or l-dihydroxyphenylalanine (a dopamine precursor that restores dopamine throughout the brain) during the testing phases. Together, these data demonstrate that dopamine is a crucial component of morphine-induced locomotion, dopamine may contribute to morphine analgesia, but that dopamine is not required for morphine-induced reward as measured by conditioned place preference.
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                    Figure 1: 
                        Locomotor responses to morphine in dopamine-deficient and control mice.
                      


Figure 2: 
                        Latencies to tail-flick by dopamine-deficient and control mice.
                      


Figure 3: 
                        Conditioned place preference in dopamine-deficient and control mice.
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        Editorial Summary
The pleasure principle
People take drugs of abuse, at least initially, because of their pleasurable effects; later on, chronic use can lead to addiction. There is a large literature supporting the idea that dopamine release is responsible for the pleasurable effects of morphine, and a general assumption that most drugs of abuse release dopamine, as do other stimuli including food and sex. Dopamine has even been called the â€˜pleasure transmitterâ€™. So it is a surprise to find that mice that cannot make dopamine show essentially the same pleasure response as mice that can. This result, based on a behaviour called conditioned place preference as a measure of murine â€˜pleasureâ€™, follows on from a finding that dopamine-deficient mice have an intact reward system as measured by a liking for sugar. The link between dopamine and pleasure may not be the â€˜givenâ€™ it once seemed.
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