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Elect of Soy Protein (3 -Conglycinin on Nonalcoholic Fatty Liver Disease
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ABSTRACT

Diets high in fat can result in hepatic steatosis (fatty liver). Mice fed a high-fat
diet, especially one of saturated fat-rich oil, develop fatty liver with an increase in
PPARy 2 protein in liver. The fatty liver induced by a high-fat diet is improved by
knockdown of liver PPARy 2. In this study, we investigated whether B -conglycinin
(@ major protein of soy protein) could reduce PPARy 2 protein and prevent high-fat-
diet-induced fatty liver in ddY mice. Mice were fed a high butter diet (60 en%) for
11 weeks, by which fatty liver is developed. Either [ -conglycinin or casein (control)
was given as dietary protein. 3 -conglycinin supplementation completely prevented
fatty liver. 3 -conglycinin decreased PPARy 2 mRNA in mice fed a high-butter diet
with concomitant decreases in their target genes. Oxygen consumption, RQ ratio,
energy production and daily activity levels did not diler significantly between the
two groups. B -conglycinin-derived peptide decreased the accumulation of TG in
the mouse hepatocytes in vitro. Conclusion: A dietary compound that reduces liver
PPARy 2 was found. B -conglycinin electively prevents the fatty liver induced by a
high-fat diet through a decrease in liver PPARy 2 protein. Soy Protein Research, Japan
14, 86-90, 2011.
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Table 1. IPA analysis of genes in liver, WAT, BAT and gastrocnemius

TOP NETWORKS

ASSOCIATED NETWORKS FUNCTIONS Score
Liver 1 Lipid Metabolism, Small Molecule Biochemistry, Vitamin and Mineral Metabolism 22
2 Lipid Metabolism, Molecular Transport, Small Molecule Biochemistry 6
3 Lipid Metabolism, Small Molecule Biochemistry, Molecular Transport 6
4 Lipid Metabolism, Molecular Transport, Small Molecule Biochemistry 6
WAT 1 Genetic Disorder, Nutritional Disease, Connective Tissue Disorders 3
2 Genetic Disorder, Nutritional Disease, Lipid Metabolism 2
BAT 1 Genetic Disorder, Nutritional Disease, Lipid Metabolism 2
Gastrocnemius 1 Cellular Function and Maintenance, Cell Death, Lipid Metabolism 3
2 Carbohydrate Metabolism, Small Molecule Biochemistry, Molecular Transport 2
3 Cardiovascular System Development and Function, Cellular Development, 1

Skeletal and Muscular System Development and Function

Table 2. Serum parameters of mice after 11 weeks with and without 3 -conglycinin (20 en%) on a high-butter

diet
Casein 3 -Conglycinin
Glucose (mg/1000 L) 152+ 7 154+ 11
TG (mg/1000 L) 86+ 5 116+ 10*
Insulin (ng/mL) 6.11+ 1.17 343+ 1.17*
Adiponectin {4 g/mL) 149+ 11 18.3+ 0.8*
Leptin (ng/mL) 10.26+ 121 3.98+ 1.06**

*0<0.05, **p<0.001vs. Casein.

Table 3. Oxygen consumption, carbon dioxide production, RQ ratio, and spontaneous motor activity of mice
after 2 and 8 weeks with and without 3 -conglycinin (20 en%) on a high-butter diet

2 weeks 8 weeks
3 -Conglycinin - + - +
n 8 8 6 6
Body Weight (g) 429+ 09 423+ 0.7 511+ 2.2 463+ 2.8
Dark
VO, (mL/min/kg®™) 229+ 05 228+ 07 228+ 04 234+ 05
VCO, (mL/min/kg"") 172+ 05 17.1+ 0.7 185+ 04 18.8+ 0.6
RQ 0.75+ 0.01 0.75+ 0.01 0.81+ 0.01 0.80+ 0.01
Activity (count/min) 175+ 12 176+ 13 144+ 18 161+ 9
Energy production (3/min/kg"") 452+ 13 452+ 17 460+ 8 469+ 13
Energy production (J/min/mouse) 411+ 1.0 415+ 1.3 492+ 19 46.6+ 15
Light
VO, (mL/min/kg®™) 19.0+ 04 185+ 0.8 195+ 05 203+ 04
VCO, (mL/min/kg"") 142+ 04 13.7+ 0.7 156+ 0.4 16.1+ 0.4
RQ 0.74+ 0.01 0.73+ 0.01 0.80+ 0.01 0.79+ 0.01
Activity (count/min) 79+ 9 64+ 8 64+ 8 81+ 8
Energy production (3/min/kg"") 377+ 8 364+ 17 389+ 8 410+ 8
Energy production (J/min/mouse) 35.1+ 0.8 322+ 15 420+ 19 408+ 18
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