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Regulation of palatability by control of amino acid metabolism

Tsutomu Fukuwatari
The University of Shiga Prefecture

Food palatability is highly related to feeding behavior such as appetite, food
preference, food choice and amount of food intake. Since tryptophan metabolite kynurenic
acid modulates dopamine function including reward system, we investigated the effect of
higher brain kynurenic acid levels on the reinforcing effect of fat in mice to regulate food
palatability. To determine the experimental conditions for dose and timing to administrate
knurenic acid precursor kynurenine, mice were orally administrated 100 or 200 mg/kg BW
kynurenine, and brain kynurenine and kynurenic acid levels were measured 0.5, 1, 2, 3 and
6 hours after the administration. Brain kynurenine and kynurenic acid levels were rapidly
increased within 0.5 hours after the administration, and sustained for 3 hours by 200 mg/kg
BW kynurenine but not 100 mg/kg BW. Based on these results, we investigated the effects
of 200 mg/kg BW kyurenine administration on the reinforcing effect for fat in mice. To
evaluate the reinforcing effect for fat, we investigated the effect of kynurenine administration
on reinforcement by using an operant behavioral paradigm under a progressive ratio
schedule in which the number of lever presses required to obtain a test sample increased
progressively. Mice were trained to press lever for receiving sweetened condensed milk
and then 50% corn oil as reinforces. Mice showed the strong reinforcing effect of corn oil
by the training, and administration of kynurenine failed to reduce this reinforcing effect
of corn oil. Learning period is required for acquisition of reinforcement effect, and higher
brain functions such as learning, memory and cognition were affected by changes of brain
kynurenic acid levels. Therefore, we investigated the effect of kynurenine administration
during learning period on reinforce effect of corn oil. Mice were administrated 200 mg/
kg BW kynurenine 0.5 hour before Progressive Ratio training to develop reinforcing effect
of corn oil for consecutive 6 days. This kynurenine administration during Progressive
Ratio conditioning suppressed the reinforcement induced by corn oil ingestion. These
results suggest that the acquisition of reinforcement for dietary fat and its maintenance are
independently regulated by the opioid system, and kynurenic acid can affect the acquiring
reinforcement for fat but not required for maintenance of learned reinforcement. Our
findings imply that kynurenic acid is one of factors to regulate the development of food
palatability. Taken together with the previous findings that diet affects brain kynurenic
acid levels, dietary manipulation of kynurenic acid formation in brain may provide useful
approach for the regulation of food palatability.



