KELABBICKZMET VATV RED ERBBOME !
BFICTIWAIOBRTF -1 OE&EICOVT

BRI fB* - L - RERE - IDARTESR - ok

R AR e B AR E RSB

Mechanism of Elevation in Plasma Glucagon Concentration
by Soybean Protein Intake, with Reference to Changes
in the Concentration of Plasma Glucagon-like Peptide-1

Shin HASEGAWA, Hironao KATO, Sanae IBA, Aya YAMAMOTO and Tohru MOTOKI
Graduate School of Science and Technology, Kobe University, Kobe 657-8501

ABSTRACT

The present study was conducted to elucidate the mechanism of elevation in plasma glucagon
concentration by soybean protein intake in chicks, with reference to changes in the
concentration of plasma glucagon-like peptide-1 (GLP-1). Firstly, chicks were fed purified
diets containing two types of protein (casein and soy protein isolate), and the effects of dietary
protein types on growth performance, liver triglyceride content, and the concentrations of
plasma triglyceride, free fatty acid, glucose, glucagon, insulin and GLP-1 were examined.
Soybean protein intake significantly reduced adipose tissue weight, liver weight, liver
triglyceride content and plasma triglyceride concentration, and had tendencies to reduce the
concentrations of free fatty acid and glucose, although it had tendencies to raise the
concentrations of plasma glucagon and GLP-1, and glucagon/insulin ratio. Secondly, chicks
were administered intravenously with GLP-1 (7-36) amide and its fragments, namely GLP-1
(7-16), GLP-1(17-26) and GLP-1(27-36) amide. All the fragments had no effect on the
concentrations of plasma free fatty acid, glucose, glucagon and insulin, although GLP-1 (7-36)
amide had tendencies to raise the concentrations of plasma free fatty acid, glucose and
glucagon, and glucagon/insulin ratio. From the results obtained above, the mechanisms by
which soybean protein intake affects the plasma glucagon concentration were discussed. Soy
Protein Research, Japan 3, 122-127, 2000.
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Table 1. Composition of experimental diets

Experimental group

Ingredient Casein  Soybean protein
2/100 g diet

Soy protein isolate! - 20.81
Casein? 19.15 -
DL-Methionine 0.31 0.27
L-Arginine-HCL 097 -
Glycine 0.36 —
Glucose 53.94 54.20
Soybean oil 2.00 2.00
Cellulose powder 1551 14.96
Vitamin mixture?® 151 1.50
Mineral mixture! 6.05 6.05
Choline-HCl 0.20 0.20
Butylated hydroxytoluene 0.01 0.01
Crude protein (%) 18 18
Metzholizable energy (kcal/l00 g diet) 285 285

'Containing 85.2% crude protein, and being supple-
mented by DL-methionine at the level of 1.5% of crude
protein.

Containing 855% crude protein, and being supple-
mented by DL-methionine, L-arginine-HCI and glycine
at the level of 1.9% , 5.9% and 2.2% of crude protein,
respectively®.

®per kg of diet : (in mg) thiamine-HCl 6.0 ; riboflavin 9.0 ;
niacin 50.0 ; Ca-D-pantothenate 20.0 ; pyridoxine-HCI
8.0 ; biotin 0.3 ; folic acid 2.0 ; menadione sodium
bisulfite 2.0 ; inositol 1,000 ; Biz 20 ug ; A palmitate 25,000
USP units ; D3 1,200 IU ; d-¢-tocopheryl acetate 17.6 IU.
‘g per kg of diet : CaCOs 19.1 ; Ca(H2PO4)+2H0 21.15 ;
K-HPO;4 11.2 ; NaCl 6.0 ; MgCOs 2.08 ; FeSO4 0.2 ; ZnCOs
0.18 ; CuSO45H0 0.015 ; MnSO«H-O 051 ; Kl 0.04 ;
NaMoQx+2H:0 0.0025.
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Table 2. Effect of dietary protein types on growth
performance, liver triglyceride content, and the
concentrations of plasma triglyceride, free fatty
acid and glucose in chicks

Experimental group

Casein Soybean protein

Feed intake (g/18 days/chick) 365 376
Body weight (g) 243+ 9" 246+ 3
Adipose tissue weight (g/100 g BW) 3.1 +02 19 £ 0.2™
Muscle weight (g) 15+£01 15%01
Liver weight (g) 81+03 72+01%
Liver triglyceride (mg/g) 115+ 9 8l + 6
Plasma triglyceride (mg/100 mL) 111 £ 11 72 + 10
Plasma glucose (mg/100 mL) 301 =31 277 = 20
Plasma FFA (4Eq/100mL) 115+9 81+ 07

Values are means + SEM of five chicks.
2*and ™ : Significant at P<0.05 and P<0.01, respectively
with respect to casein.
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Table 3. Effect of GLP-1 fragments intravenously administrated on the concentrations of plasma
glucose, FFA, glucagon and insulin in chicks

Saline GLP-1(7-16) GLP-1(17-26) GLP-1(27-36)amide
Plasma glucose (mg/100 mL) 255 £ 7 265 = 8 277 £ 13 254 =12
Plasma FFA (uEq/100 mL) 129 =19 133 £ 24 141 £ 20 132 £ 21
Plasma glucagon (pg/100 mL) 330 + 29 208 + 38 309 £+ 41 289 £ 33
Plasma insulin (uU/mL) 146 £ 0.8 131 £ 0.1 128 £ 1.0 136 £ 09
Glucagon / insulin ratio 225 £ 0.8 227170 241 £ 42 213 £57

Walues are means + SEM of five chicks.
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Fig. 1. Effect of dietary protein types on the concentrations of plasma glucagon, insulin and GLP-1 in chicks

shows the mean = SEM of five chicks.
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Fig. 2. Effect of GLP-1(7-36) amide intravenously administrated on the concentrations of plasma glucose, FFA, glucagon
and insulin in chicks. Each bar shows the mean &= SEM of five chicks.
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