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Fig. 2 Matsui S et al.
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Elucidation of the regulatory mechanisms for alcohol preference
and development of intervention using food ingredients

Tsutomu SASAKI

Laboratory of Nutrition Chemistry, Division of Food Science and Biotechnology,
Graduate School of Agriculture, Kyoto University

Overdrinking is a major health burden. To address this issue, it is necessary
to elucidate the regulatory mechanisms that are responsible for alcohol
preference and to develop interventions that act on these mechanisms.
Furthermore, appropriate animal models for alcohol-related disorders are
needed to analyze the pathophysiology and test the effect of such interventions.

We previously reported that the hepatokine, FGF21 secreted upon simple
sugar ingestion stimulates hypothalamic oxytocin (OXT) neurons and works as
a sugar-specific negative feedback system that controls simple sugar intake.
Because alcohol is a fermented product of sugar, we tested the idea that the
FGF21-OXT system also regulates alcohol ingestion, and found it to be the case.
Furthermore, we searched for FGF21-inducing sugars using mouse primary
hepatocytes and identified three FGF21-inducing sugars (D-allulose, D-tagatose,
and D-sorbitol). Among these FGF21 inducers, D-allulose was most effective in
decreasing alcohol preference in mice. D-allulose reduced appetite for alcohol
without affecting palatability, and also prolonged the inter-drink interval.
Furthermore, both alcohol and D-allulose activated hypothalamic OXT neurons
and dopamine neurons in the ventral tegmental area (VTA"™), with a positive
correlation between the activities of these neurons. These effects were lost in
OXT neuron-specific FGF21 receptor knockout mice, suggesting that the FGF21-
OXT-VTADA system regulates alcohol preference by controlling the appetite for
alcohol.

We also developed new feasible protocols for preparing mice models for
alcohol dependent and alcoholic fatty liver. Using these new models, we
obtained preliminary data suggesting that D-allulose may be able to address
alcohol dependence. However, the effect on alcoholic liver disease was mild and
needs further investigation.



