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Effects of intragastric infusion of umami solutions on
amygdalar and lateral hypothalamic neurons in rats
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Abstract

Previous behavioral studies have suggested that L-glutamate, an umami
substance, is detected in the gut, and that this information regarding glutamate is
conveyed from the gut to the amygdala and the lateral hypothalamus (LH) through the
vagus nerve to establish glutamate preference. In this study, we investigated the roles of
the amygdala and LH in the information processing of gut glutamate. We recorded the
activity of amygdalar and LH neurons during the intragastric administration of five test
solutions [monosodium L-glutamate (MSG, 60 mM); inosine monophosphate (IMP, 60
mM); a mixture of MSG and IMP; NaCl (60 mM); or physiological saline] in intact and
subdiaphragmatic vagotomized awake rats. In intact rats, 349 and 189 neurons were
recorded from the amygdala and LH, respectively, while in vagotomized rats, 104 and
90 neurons were recorded from the amygdala and LH, respectively. In intact rats,
similar percentages of neurons (30-60%) in the amygdala and LH responded to the
intragastric infusion of the solutions. Vagotomy significantly altered responses to the
MSG and NaCl solutions. In particular, vagotomy suppressed the inhibitory responses to
the NaCl solution. Furthermore, vagotomy increased the response similarity between
the MSG and NaCl solutions, suggesting that vagotomy impaired the coding of the
post-ingestive consequences of the MSG solution in the amygdala and LH, which are
unique for glutamate. The present results provide the first neurophysiological evidence

that amygdalar and LH neurons process glutamate signals from the gut.

Key words; Amygdala, lateral hypothalamus, glutamate, post-ingestive effects, vagus
nerve
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