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Elect of Dietary Soybean (3 -conglycinin on Lipid and Carbohydrate Metabolism
in Type 2 Diabetes Mellitus Models, GK Rats
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Tohoku University, Sendai 981-8555

ABSTRACT

Effects of dietary soybean [ -conglycinin on lipid and carbohydrate metabolism
were studied in male GK rats of type 2 diabetes mellitus models. In exp. 1, male
GK rats (5wks-old) were fed an AIN-93G diet containing casein or {3 -conglycinin
for 5 weeks. After 3 weeks of the feeding period, although there was no significant
difference in OGTT, serum glucose and insulin levels were significantly lower
in the B-conglycinin group as compared with the casein group. As a result of
energy metabolism measurement, carbohydrate consumption was higher in the
B -conglycinin-fed rats than in the casein-fed rats. Serum triacylglycerol was
significantly lower and serum adiponectin level was significantly higher in the
3 -conglycinin-fed rats than in the casein-fed rats. In exp. 2, male GK rats were
fed an AIN-93G diet containing casein or f3-conglycinin for a week. As in exp.
1, serum adiponectin level was significantly higher in the B-conglycinin-fed rats.
Hepatic adiponectin level in the B -conglycinin group was significantly higher than
that in the casein group, but those levels of muscle and WAT were the same
between the two groups. In the protein expression of insulin signaling pathway,
the phosphorylation of IRS-1 and Akt was higher in the liver of 3 -conglycinin-fed
rats. These results suggest that (3 -conglycinin prevents the development of type 2
diabetes mellitus through the improvement of carbohydrate metabolism and insulin
sensitivity in GK rats. Furthermore, these elects were partly attributable to the
enhancement of adiponectin incorporation into liver, and the improvement of insulin
signaling. Soy Protein Research, Japan 18, 64-68, 2015.
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Table 1. Composition of the diets (g/kg diet)

Ingredients Control B-CG
Casein’ 2334 0

B -Conglycinin® 0 220.8
B -Cornstarch 367.086 379.686
o -Cornstarch 132 132
Sucrose 100 100
Cellulose 50 50
Soybean oil 70 70
Vitamin Mixture (AIN-93) 10 10
Mineral Mixture (AIN-93G) 35 35
Choline bitartrate 25 25
tert-butylhydroquinone 0.014 0.014
Total 1,000 1,000

!Crude protein content was 83.2%, Wako Pure
Chemicals.
’Crude protein content was 90.6%, Fuji Oil.
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Fig. 1. Glucose in OGTT
Data are means + SE of 8 rats. Asterisks
show significant dillerences at p<0.05.
C: Control group,3 -CG:3 -Conglycinin group.
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Fig. 2. ECect of dietary (3 -conglycinin on serum fasting glucose and insulin levels.
Data are means + SE of 8 rats. Asterisks show significant diJerences at p<0.05.

C: Control group, B -CG: B -Conglycinin group.
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Fig. 3. ECect of dietary B -conglycinin on carbohydrate and fat consumptions.
Data are means + SE of 6 rats. Asterisks show significant diJerences at p<0.05.

C: Control group, B -CG: B -Conglycinin group.
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Fig. 4. EQect of dietary B -conglycinin on serum triacylglycerol and adiponectin levels.
Data are means + SE of 8 rats. Asterisks show significant dierences at p<0.05.
C: Control group, B -CG: B -Conglycinin group.
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Fig. 5. Eect of dietary B -conglycinin on adiponectin levels.
Data are means + SE of 8 rats. Asterisks show significant diJerences at p<0.05.
C: Control group, B -CG: B -Conglycinin group.

P-IRS-1/Total IRS-1 P-Akt/Total Akt
20 = 20 =
0
15 = 0 15 =
1.0 = I 1.0 = I
0.5 = 0.5 =
0.0 0.0
c B-CG c B-CG

Fig. 6. EDect of dietary B -conglycinin on the phosphorylation of IRS-1 and Akt in the protein expression of
insulin signaling pathway.
Data are means + SE of 8 rats. Asterisks show significant dierences at p<0.05.
C: Control group, 3 -CG: 3 -Conglycinin group.
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