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Effects of meal composition on plasma incretin levels
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Three major nutrients, i.e. protein, fat and carbohydrate in the intestines stimulate incretin
secretion in different mechanisms. Recently, the diet in Japanese people has changed and
nutritional balance has been disturbed. Therefore, in the present study, effects of food
composition on plasma incretin levels were investigated. Seven healthy female university
students aged 21 to 22 were enrolled. Three different breakfasts i.e. high carbohydrate meal
(HC) (PFC ratio = 7:3:90), moderate carbohydrate meal (MC) (PFC ratio = 22:17:61), low
carbohydrate meal(LC) (PFC ratio = 43:49:8)were taken at 9:00 AM in about 20 min in
fasting conditions. Those three experiments were conducted with an interval of at least two
weeks each other. Blood was taken from cubital vein before and 30, 60 and 120 min after each
meal, and plasma glucose, triglyceride, insulin, glucose-dependent insulinotropic polypeptide
(GIP) and glucagon-like peptide-1 (GLP-1) levels were measured. Areas under curves (AUC)
were calculated based on the plasma levels. The glucose AUC reduced with the decrease in
carbohydrate content in the meal. The triglyceride AUCs in MC and LC were significantly
higher than that in HC. The insulin AUC in LC was significantly lower than those in HC and
MC. The GIP AUCs in MC and LC were significantly higher than that in HC. The GLP-
1 AUC in LC was significantly higher than those in HC and MC. From the results above, it
can be said that protein or fat elicited greater incretin secretion compared to carbohydrate.
Because secretion of insulin decreased, GIP did not change and GLP-1 increased in LC
compared to MC, weight loss seen in low-carbohydrate diet may be partly caused by the
changes of these hormones.

Key words:incretin, glucose-dependent insulinotropic polypeptide (GIP), glucagon-like
peptide-1 (GLP-1), food composition.
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BMI: body mass index, HDL: high-density lipoprotein
LDL: low-density lipoprotein. n = 7
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