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The brain mechanisms for regulating the homeostatic drive to eat have been

documented for many years. However, the central mechanisms for the hedonic control of

feeding, another important modulation of feeding, remain unclear. In the present study, we

examined the neural, especially amygdalar, mechanisms responsible for both hedonic and
aversive emotions that regulate feeding behavior.

While taste palatability is one of the most important positive emotions that facilitate
food intake, negative emotions such as fear and anxiety are also implicated in the regulation
of feeding. Recent evidence suggests that the amygdala is involved in the emotional
modulation of feeding behavior. We have shown that the transient inactivation of the central
nucleus of the amygdala (CeA) by microinjecting the GABA (gamma-aminobutyric acid)
receptor agonist clearly suppressed the intake of palatable food. In addition, inactivation
of the CeA frequently elicited fearful forepaw treadings and anxiety-related behaviors
(urination and defecation). Thus, the CeA may normally suppress negative emotions to
sustain feeding behavior.

Moreover, the amygdala is involved not only in inherent negative emotions but also
in acquired fear. Conditioned taste aversion (CTA) is a robust associative learning that
is acquired by only one paired presentation of a conditioned taste stimulus with visceral
malaise. The basolateral amygdala (BLA) is known to be one of the key regions for fear
learning and memory. To elucidate the role of BLA on the retrieval of CTA, we investigated
the effect of microinjections of muscimol, a GABA A receptor agonist, on the intake of
conditioned stimulus (CS) on the retrieval test. The muscimol-injected group showed
significantly higher consumption of CS than the vehicle-injected group. These results
suggest that the facilitation of GABA A receptors in the BLA disrupts the retrieval of CTA.

Furthermore, using a manganese-enhanced magnetic resonance imaging technique, we
have shown that significantly more manganese moved from the BLA to CeA in the CTA-
acquired group than in the other groups in response to the conditioned taste stimulus. It is
suggested that a specific BLA-CeA pathway is involved in the retrieval of CTA memory.

Together, these results indicate that the amygdala is a pivotal region for emotional
influences on the regulation of feeding behavior.



