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Session 2

BRAIN MECHANISMS OF SWEETNESS AND PALATABILITY OF SUGARS

TAKASHI YAMAMOTO

DEPARTMENT OF BEHAVIORAL PHYSIOLOGY, FACULTY OF HUMAN SCIENCES, OSAKA UNIVERSITY
OSAKA, JAPAN

Sucrose is sweet and very palatable. To elucidate the brain mechanisms of palatability in
animals, we employed pharmacobehavioral experiments in Wistar rats. An intraperitoneal (i.p.)
injection of midazolam, a benzodiazepine agonist, increased the amount of intake of sucrose in
comparison to saline-injected control rats in a dose-dependent manner, but had no effects on intake of
quinine solution. The same effect was observed 1n the case of i.p. injection of morphine. The level of
beta-endorphin in rat cerebrospinal fluid increased markedly by ingestion of sucrose, but not by
quinine. Sucrose intake was decreased by naloxone, an opioid antagonist. These results suggest that
intrinsic opioids play an important role in induction of palatability. The increasing effect of midazolam
and morphine on sucrose intake is disappeared by lesions of the ventral tegmental area (VTA) which
contains dopaminergic cells. Our findings, together with earlier observations, suggest that the
dopaminergic system mediates the motivation to consume palatable food, while benzodiazepine and
opioid systems are related to palatability.

In humans, using the magnetoencephalography (MEG) technique, one of the non-invasive
techniques monitoring brain functions, we analyzed human brain activities to taste stimuli. Citric acid
(0.05M) is sour and unpalatable, but chewing a berry of miracle fruit changes its taste to sweet and
very palatable. We analyzed EMG activities when the miracle fruit changed the taste of citric acid
from sour and unpalatable to sweet and palatable. The results suggest that the cortical taste area is
responsible for the perception of the taste quality, while the palatability is reflected by the pattern of
activity across several areas of the cerebral cortex.

Sweetness, palatability and motivation to consume may occur within these chemical and neural

systems in the brain.



