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Soybean [3 -conglycinin Improves Lipid Metabolism in Wistar Rats

Nao INOUE, Yuka FUJIWARA, Asuwa FUNAYAMA, Masaki KATO and Ikuo IKEDA"

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

ABSTRACT

The elects of dietary soybean 3 -conglycinin on lipid and energy metabolism were
studied in male Wistar adult rats. Male Wistar rats (19 weeks old) were fed an
AIN-93G diet containing casein or 3 -conglycinin for 4 weeks. At the 3-week feeding,
carbohydrate consumption was higher and fat consumption was lower in the 3
-conglycinin-fed rats than in the casein-fed rats. Total energy consumption was
the same for the two groups. Final body weight was significantly lower in the 3
-conglycinin-fed rats than in the casein-fed rats. Serum adiponectin was higher in
the 3 -conglycinin-fed rats than in the casein-fed rats. Serum triacylglycerol (TAG)
concentration in the  -conglycinin-fed rats was significantly lower than in the
casein-fed rats. The activities of hepatic enzymes related to fatty acid synthesis was
lower and the activity of hepatic carnitine palmitoyltransferase were higher in the
B -conglycinin-fed rats than in the casein-fed rats. The VLDL-TAG secretion rate
from the liver after the administration of Tyloxapol, an inhibitor of lipolysis, was
significantly lower in the B -conglycinin-fed rats than in the casein-fed rats. These
results suggest that 3 -conglycinin improves carbohydrate metabolism through
an increase of adiponectin production and exerts serum TAG-lowering activity
through a suppression of VLDL-TAG secretion from the liver. Soy Protein Research,
Japan 15, 68-71, 2012.

Key words : 3 -conglycinin, Wistar rats, triacylglycerol, energy metabolism, lipid
metabolism
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Table 1. Composition of the diets (g/kg diet)

Ingredients Control B-CG
Casein’ 233 0

B -Conglycinin® 0 219

B -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
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Fig. 1. EQect of dietary 3 -conglycinin on consumption
of fat, CHO and protein. Data are means + SE
of 6 rats. Asterisks show significant dilerences
at p<0.05. CHO; Carbohydrate, Con: Control
group, 3 -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
Initial BW (g) 418+ 5 417+ 5
Final BW (g) 459+ 6 431+ 6*
BW gain (g) 419+ 26 139+ 3.6*
Total food intake (g) 553+ 10 557+ 7
Liver weight (g/100g BW) 340+ 008 3.00+ 0.03*
Total WAT weight (g/100g BW) 5.36+ 032 561+ 021
Epididymal WAT 147+ 007 142+ 0.04
Perirenal WAT 237+ 014 253+ 013
Omental WAT 152+ 013 165+ 011

'Crude protein content was 85.8%, Wako Pure
Chemicals.
’Crude protein content was 91.4%, Fuiji Oil.
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Data are means = SE of 6 rats. Asterisks show
significant dilerences at p<0.05.
BW: body weight; WAT: white adipose tissue
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Fig. 2. Effect of dietary (3 -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. 3. Effect of dietary B -conglycinin on serum
adiponectin level. Data are means + SE of 6
rats. Asterisk shows significant difference at
p<0.05. Con: Control group, 3 -CG:3 -Conglycinin
group.
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Fig. 4. Effect of dietary 3 -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; CPT: Carnitine
palmitoyltransferase; G6PDH: Glucose-6-
phosphate dehydrogenase; ME: Malic enzyme;
Con: Control group; -CG:3 -Conglycinin group.
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Fig. 5. Effect of dietary (3-conglycinin on mRNA
expressions of FAS, G6PDH, ME1, SREBP1c
and SCD1. Data are means = SE of 6 rats.
Asterisks show significant differences at
p<0.05. FAS: Fatty acid synthase; G6PDH:
Glucose-6-phosphate dehydrogenase; MEL:
Malic enzyme 1; SREBP1c: Sterol regulatory
element-binding protein 1c; SCD1; Stearoyl-
CoA desaturase 1: Con: Control group;p -CG:3
-Conglycinin group.
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Fig. 6. EDect of dietary B -conglycinin on VLDL-TAG

secretion rate from liver. Data are means
+ SE of 7-8 rats. Asterisk shows significant
difference at p<0.05. VLDL-TAG: Very low
density lipoprotein-triacylglycerol, Con: Control
group, 3 -CG: 3 -Conglycinin group.
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