BOX 41.1

LOGIC OF METHODOLOGY USED IN BEHAVIORAL NEUROSCIENCE

Theorists (e.g., Hoebel, 1974) have defined principles for identifying the involvement of particular brain regions in motivational (and other behavioral) functions. For example, electrophysiological, neurochemical, or metabolic activity may be observed in a structure, correlated with a behavioral response of interest, which suggests an involvement of that structure with the function under study. However, this correlative relationship does not establish whether the functioning of that region is causally important for the behavior. This issue may be addressed by an intervention that disrupts (impairs or improves) the function under study. For example, if the function is lost following selective lesioning, this suggests that the brain structure is implicated in that function. Similarly, if the function is enhanced following a boosting of neurotransmission in that region (e.g., via mild levels of electrical or chemical stimulation through implanted electrodes or cannulae), this is similarly converging evidence of a causative role. However, it is important to realize that the use of these techniques is each associated with interpretative problems, and their effects must be critically appraised. For example, the designation of the lateral hypothalamic region as a “feeding center” was based on the following: (1) electrolytic lesions produced profound aphagia (abstention from eating); (2) electrical stimulation of the brain through electrodes implanted in the lateral hypothalamus induced eating in sated rats (Hoebel, 1974); (3) infusions of the neurotransmitter norepinephrine into the hypothalamus also induced eating in sated rats (Leibowitz, 1980); and (4) electrophysiological recording showed that when monkeys were deprived of food, individual neurons in the lateral hypothalamus were sensitive to the sight and taste of food (Rolls, 1985). While many of these experimental observations have remained valid, subsequent evidence has suggested that the lateral hypothalamus has a much more specific role in feeding motivation, as a result of using improved techniques (see main text). Moreover, many of the effects associated with diminishing and increasing activity within the lateral hypothalamus have been shown subsequently to depend upon coincidental influences on axons within the medial forebrain bundle which merely pass through the lateral hypothalamus (e.g., between midbrain and striatum or between prefrontal cortex and brainstem) and had little to do functionally with the lateral hypothalamus itself. Only through the use of several neurobiological techniques providing converging evidence can the relationships between brain and behavior become more certain.
