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Role of glucagon in suppressing protein intake
associated with aging

Sho MATSUI

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

Background: It has been reported that the protein intake of the elderly in
Japan declines rapidly after the age of 70 years. In addition, it has been
suggested that the major and specific physiological action of glucagon, which is
primarily synthesized and secreted by pancreatic alpha cells, is the maintenance
of homeostasis of amino acid metabolism. In this study, we tested the
hypothesis that blood glucagon, which increases with age, decreases preference
for protein.

Methods: C57BL/6 mice were administered an intraperitoneal injection of
glucagon, and a diet choice test of normal diet vs. high protein diet was
conducted. Next, C57BL/6 mice were administered an intraperitoneal injection
of glucagon to verify changes in the diet choice test (NC vs. HPD) over time. In
addition, C57BL/6 mice were administered an intraperitoneal injection of
glucagon, and a two-bottle choice test (water vs. amino acid solution) was
performed. Neuron-specific glucagon receptor (Gcgr) knockout (NG-KO) was
used to perform the diet choice test (NC vs. HPD). In addition, the diet choice
test (NC vs. HPD) and an arginine loading test were performed using 12-week-
and 60-week-old C57BL/6 mice.

Results: Glucagon administration suppressed preference for protein.
Furthermore, the suppression of protein preference by glucagon was observed
after 10 hours of administration. The two-bottle choice test showed that
glucagon administration suppressed preference for nonessential amino acid
solutions. However, glucagon administration to NG-KO mice had no inhibitory
effect on protein preference. 60-week-old C57BL/6 mice showed decreased
protein preference and increased amino acid-induced glucagon compared to
12-week-old C57BL/6 mice.



