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The effects of macronutrients on plasma glucagon levels
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Minami Kyushu University
5-1-2 Kirishima, Miyazaki, 880-0032 Japan

Although glucagon is known to increase blood glucose levels, it is also involved in the
development of diabetes, and the importance of glucagon has augmented recently. To evaluate
the role of glucagon after taking macronutrients, six university students aged twenties were
asked to take three different breakfasts, i.e. high carbohydrate meal (CM), high fat meal (FM),
and high protein meal (PM) with more than one month interval between each meal. Blood was
taken from cubital veins before and 30, 60 and 120 min after each meal. Blood glucose levels
increased 30 min after taking CM compared to the fasting level, while they did not change
after taking FM or PM. Blood triglyceride levels increased 60 min after taking FM, while
they did not change after taking CM. Insulin levels increased 10 times after taking CM and
4~6 times after taking FM or PM. Insulin levels reached to the peak at 30~60 min after taking
each meal, which decreased gradually thereafter. Glucagon levels did not change after taking
CM, while they increased approximately twofold after taking FM or PM. Glucose-dependent
insulinotropic polypeptide (GIP) increased 4~10 times after taking each meal, while glucagon-
like peptide 1 (GLP-1) increased approximately one-and-a-half-fold. From the results above,
it can be summarized that insulin increased rapidly in order to manage the acutely increased
macronutrients in the blood, while glucagon increased only twofold to prevent hypoglycemia.
Regarding the fluctuation pattern of plasma levels, GIP resembles insulin probably because
these hormones accumulate energy from the blood stream, while GLP-1 resembles glucagon
because these hormones are processed from the same precursor. To distribute the ingested
macronutrients properly, insulin and glucagon exert their roles coordinately. Because not
only the malfunction of insulin but the abnormal reaction of glucagon are causes of diabetes,
measuring plasma glucagon in addition to insulin might be helpful for understanding the
pathological condition and also for planning the treatment policy.
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prohormone convertase 1/3, PC2: prohormone convertase 2, MPGF: Major Proglucagon Fragment.
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