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Study on the mechanism of hyperphagia and obesity
by palatable, high-calorie food

Shigenobu Matsumura

Laboratory of Nutrition Chemistry, Graduate School of Agriculture
Department of Food Science and Biotechnology

Kyoto University

High-calorie food is attractive and generally more palatable to humans than low-
calorie, low-fat foods. High-calorie foods sometimes cause hyperphagia and obesity,
however, the precise mechanism is still unclear. In this study, we focused on the mechanism
of hyperphagia and obesity by high-calorie food.

Previously, we reported that mice show high preference for dietary fat. Also, dietary
fat ingestion promotes dopamine and endorphin release in the brain through the stimulation
of the gustatory system (palatability). From this, we hypothesized that dietary fat ingestion
might cause hyperphagia.

First, we investigated the effect of corn oil ingestion on body weight gain in mice. In
addition to normal chow, we offered corn oil in a food container or drinking bottle to mice
so that mice could freely access both corn oil and normal chow. Optional corn oil ingestion
significantly reduced normal chow intake and total calorie intake but did not change body
weight gain compared to control group. Also, optional ingestion of lard or sucrose had no
effect on body weight gain. Oxygen consumption (energy expenditure) was significantly
increased by lard ingestion but had no effect on motor activity. These data suggest that
dietary fat ingestion does not cause obesity despite being a highly palatable and high
calorie.

We next investigated the effect of corticosterone on body weight gain. Corticosterone
is known as a stress hormone, which is elevated in the circulation when mice are stressed.
We administered corticosterone to mice by adding corticosterone to drinking bottle to
elevate corticosterone concentration in the circulation. Daily ingestion of corticosterone
alone did not change body weight gain. However, corticosterone induced significant weight
gain when mice were fed lard with normal chow.

In summary, our present study revealed that corticosterone dysregulated appetite
causing obesity when animals are fed high-calorie food. This indicates that stress may be
the factor related to hyperphagia of high-calorie food.



