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The Evaluation of the elJect of Soybean 3 -Conglycinin on Glucose Metabolism
in Wistar Rats by Oral **C-Glucose Administration

Nao INOUE", Asuwa FUNAYAMA and Ikuo IKEDA

Laboratory of Food and Biomolecular Science, Graduate School of Agricultural Science,
Tohoku University, Sendai, 981-8555

ABSTRACT

Previously, we suggested that (3 -conglycinin @-CG) prevents the development of
type 2 diabetes through the improvement of carbohydrate metabolism and insulin
sensitivity in GK rats. However, though serum glucose and insulin levels were
significantly lower in the3 -CG group as compared with the casein group, there was
no significant diCerence in OGTT. From these results, we hypothesized that OGTT
caused stress in the experimental animals from continuous tail blood sampling.
Therefore, we evaluated the effect of soybean 3-CG on glucose metabolism in
Wistar rats by oral “C-glucose administration. Male GK rats were fed an AIN-93G
diet containing casein or 3 -CG for 1wk. As the result of respiratory gas analysis
after oral *C-glucose administration, the peak of “C/*’C rate appeared faster in
the B -CG-fed rats than in the casein-fed rats. The serum adiponectin level was
significantly higher in the 3 -CG-fed rats, but there were no significant diJerences
in serum glucose and insulin levels. Serum and hepatic triacylglycerol levels in
the B -CG-fed rats were significantly lower. The feeding of B -CG suppressed the
activities of enzymes related to fatty acid synthesis and enhanced the activity of
carnitine palmitoyltransferase in the liver compared to the feeding of casein. In this
study, we showed that the measurement of energy metabolism by oral “*C-glucose
administration was an effective alternative evaluation to OGTT. Furthermore,
we clarified that soybean 3-CG improved carbohydrate metabolism through the
preferential glucose consumption and the enhancement of adiponectin secretion. Soy
Protein Research, Japan 17, 145-149, 2014.
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Table 1. Composition of the diets (g/kg)

Ingredients Control B-CG
Casein' 2334 0
B -Conglycinin® 0 220.8
3 -Cornstarch 367.486 381.486
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. ®*C0,/™CO, ratio in respiratory gas after
BC-glucose administration. Data are means
+ SE of 6 rats. Asterisks show significant
diCerences at p<0.05. Con: Control group,p -CG:
{3 -Conglycinin group.

Table 2. Effect of dietary B -conglycinin on body
weight, body weight gain, food intake and
liver and WAT weights

Control B-CG
Final BW (g) 217+ 3 178% 3*
BW gain (g) 459+ 1.9 595+ 251*
Total food intake (g) 121+ 2 99.2+ 55*
Food elciency 0.379+ 0.010 0.0549+ 0.0228*
Liver weight .
(0/100g BW) 5.35+ 0.06 454+ 0.09
Total WAT weight
(0/100g BW) 284+ 0.10 252+ 0.15
Epididymal WAT 0.951+ 0.027 0.691+ 0.043*
Perirenal WAT 0.865+ 0.032 0.937x 0.058
Omental WAT 0.198+ 0.009 0.225+ 0.052

Data are means + SE of 6 rats. Asterisks show
significant differences at p<0.05. BW, body weight,
WAT; white adipose tissue
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Fig. 2. Effect of dietary B -conglycinin on serum
glucose, insulin, leptin and adiponectin levels.
Data are means + SE of 6 rats. Asterisks
show significant differences at p<0.05. Con:
Control group, 3 -CG: 3 -Conglycinin group.
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Fig. 3. Effect of dietary B -conglycinin on serum and
liver triacylglycerol levels. Data are means
+ SE of 6 rats. Asterisk shows significant
difference at p<0.05. TAG,; Triacylglycerol,
Con: Control group, 3 -CG:3 -Conglycinin group.
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Fig. 4. Effect of dietary B -conglycinin on hepatic
enzyme activities related to lipid metabolism.
Data are means + SE of 6 rats. Asterisks
show significant differences at p<0.05. FAS;
Fatty acid synthase, G6PDH; Glucose-6-
phosphate dehydrogenase, CPT; Carnitine
palmitoyltransferase, Con: Control group, 3 -CG:
3 -Conglycinin group.
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Table 3. Effect of dietary p-conglycinin on mRNA
expressions of PPARy, adiponectin and
GLUT4 in WAT

Arbitrary unit Control B-CG
Genes related to adiponectin

PPARy 1.00+ 0.06 1.40+ 0.09*
Adiponectin 1.00+ 0.05 116+ 0.08
Glucose transporter

GLUT4 1.00+ 0.09 178+ 0.14*

Data are means = SE of 6 rats. Asterisks show
significant dillerences at p<0.05. WAT; white adipose
tissue, PPARy ; peroxisome proliferator-activated
receptor y, Con: Control group, -CG: 3 -Conglycinin
group.
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