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Mechanism of Elevation in Plasma Glucagon/Insulin Ratio by Soybean Protein Intake
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Graduate School of Science and Technology, Kobe University, Kobe 657-0011

ABSTRACT

The present study was conducted to elucidate the mechanism of elevation in plasma
glucagon/insulin ratio by soybean protein intake in chicks.  Firstly, chicks were fed purified
diets containing two types of protein (soy protein isolate and casein), and the effects of dietary
protein types on growth performance, concentrations of plasma free fatty acid, glucose,
glucagon and insulin were examined.  Soybean protein intake had tendencies to reduce the
body fat accumulation , and to raise the concentrations of plasma free fatty acid, glucose and
glucagon, and glucagon/insulin ratio.  Secondly, chicks were administered intravenously with
glucagon-like peptide-1(GLP-1). GLP-1 administration raised the concentrations of plasma
free fatty acid, glucose and glucagon, and glucagon/insulin ratio.  Finally, chicken adipocytes
in primary culture were used to characterize the effects of GLP-1 on lipolysis. GLP-1 did not
And, BALB/c mice were received the intraperitoneal
induced for all mice.

affect lipolysis in chicken adipocytes.
injection of GLP-1, and the marked serum antibody response was
Further the conjugaton of the spleens from the immuned mice and mouse myeloma cells are in
progress to obtain monoclonal antibodies specific for chicken GLP-1. Soy Protein Research,
Japan 1, 86-90, 1998.

Key words : soybean protein diet, plasma glucagon/insulin ratio, glucagon-like peptide-1,
lipolysis, chicken, body fat accumulation
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Table 1. Composition of experimental diets

Ingredient Soybean protein Casein
(/100 g diet)

Soy protein isolate 15.8Y -
Casein - 15.2?
Glucose 60.3 60.3
Soybean oil 20 2.0
Cellulose powder 14.0 13.6
Vitamin mixture 15 15
Mineral mixture 6.0 6.0
Choline-Cl 0.2 0.2
DL-methionine 0.29 0.2¢
L-arginine-HCl — 0.7%
Glycine — 0.3%
Butylated hydroxytoluene 0.012 0.012
Metabolizable energy (kcal/kg diet) 2,900 2,900

1) Containing 84.9% crude protein.
2) Containing 81.2% crude protein.

)

3) Added with DL-methionine at the level of 1.5% of crude protein.

4) Added with DL-methionnine, L-arginine-HCl and glycine at the
level of 1.9%, 5.9% and 2.2% of crude protein, respectively.
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Table 2. Effect of dietary protein types on growth performance, and concentrations of
plasma glucose, FFA, glucagon and insulin in chicks?

Measure Diet :
Soybean protein Casein
Feed intake (g/18 days/chick) 227 232
Body weight (g) 149+4 145+6
Adipose tissue weight (g/100 g BW) 0.51%0.05 0.54+0.04
Plasma glucoce (mg/100 mL) 260-+24 236+10
Plasma FFA (uEq/100 mL) 181418 15.0+4.5
Plasma glucagon (pg/mL) 351149 327+43
Plasma insulin (@U/mL) 12.740.8 13.1+1.0
Glucagon / insulin ratio 275136 24.1+£19

1) Values are means + SEM of five chicks.

Table 3. Effect of GLP-1 intravenously administrated on concentrations of plasma glucose, FFA, glucagon and

insulin in chicks"

Time after administration (min)

Measure 0 5 15 30 60
Plasma glucoce (mg/100 mL) 255 + 4 268 + 3 274 + 3% 204 + 43 313 + 3+
Plasma FFA (uEq/100 mL) 77+11 75+ 06 144 £22 143 £ 30 16.1 + 2.0*
Plasma glucagon (pg/mL) 330 £ 29 428 + 12* 623 + 78* 489 + 77 466 + 54
Plasma insulin (uU/mL) 146 £ 0.8 138+ 11 131+ 04 128 £ 0.8 13.6 209
Glucagon / insulin ratio 225+ 08 313 £29* 47.7 £ 6.5% 379 £ 4.1* 348 £57

1) Values are means + SEM of three chicks.

2) An asterisk represents a significant difference between values of the 0 minute group and of other groups in the

same column.
*P<0.05, ¥**P<(.01
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Fig. 1. Effects of GLP-1 and glucagon on lipolysis in
chicken adipocytes. Each point represents mean
+ SEM of five chicks. An asterisk represents a
significant difference between values of the basal
group and of other groups. *P<0.05, **P<(.01
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Fig. 2. Changes in serum antibodies specific for chicken
GLP-1 of BALB/c mice by intraperitoneal injection
of chicken GLP-1. Apparent antibody (absorbance
at 414 nm). Each point represents the value for
each mouse.
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