BOX 41.3

PSYCHOPHYSICS OF HEDONISM AS MEASURED BY BRAIN STIMULATION REWARD

Electrical stimulation of the brain can be used as positive reinforcement of learned behaviors. An apparatus is set up so that when an animal presses a lever, its brain is stimulated. Alternatively, a threshold procedure can be used where a lever or wheel response is required. An advantage of using electrical stimulation to measure motivation is that the strength of the reward can be titrated easily by adjusting the amount of current delivered for each response. If the current is adjusted too low (i.e., below the threshold for reinforcement), then the animals will not press the lever. As current is increased, the relationship between the rate of lever pressing and the strength of current typically follows a sigmoidal curve called rate-intensity function. In the threshold procedure, a series of discrete trials are presented at different current intensities, and the responses within a certain cutoff period are recorded. Current levels are lowered and raised to capture the threshold current (Fig. 41.2). Pharmacologic manipulation of catecholamine neurotransmitter systems can lower thresholds (e.g., treatment with amphetamines or cocaine) or raise thresholds (e.g., treatment with the dopamine receptor antagonist pimozide). Such changes mean the amount of electrical current required to support lever presses varies, while the latency to respond is unchanged. Thus, these drugs affect reward processes, rather than motor function. The threshold of reinforcement also can be measured by allowing rats to adjust the strength of the current. In this setup, a process is employed in which rats press lever one to produce ICSS, but each lever-one press also reduces the intensity of the current. To reset current intensity, rats must press lever two. Such “self-titration” experiments yield conclusions similar to those based on threshold and rate-intensity functions.
