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

Tomomi YAMAZAKI

National Institute of Health and Nutrition, Tokyo 162-8636

ABSTRACT

Diets high in sucrose/fructose or 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 the liver. The fatty liver induced
by a high-fat diet is improved by knockdown of liver PPARy 2. In this study, we
investigated whether 3 -conglycinin (a 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 salJower oil (60 en%) or a butter diet (60 en%) for 11 weeks, from
which fatty liver is developed. As a control, mice were fed a high-starch diet
with drinking water. Either 8 -conglycinin or casein (control) was given as dietary
protein. B -conglycinin supplementation completely prevented fatty liver induced
by each type of diet.  -conglycinin decreased PPARy 2 mRNA in mice fed a high-
fat (sallower oil or butter) diet with concomitant decreases in their target genes.
B -conglycinin decreased PPARy 2 protein and liver TG concentration in a dose-
dependent manner in mice fed a high-butter diet; a significant decrease in liver TG
concentration was observed at a concentration of 15 en%. Conclusion: A dietary
compound that reduces liver PPARy 2 was found. 3 -conglycinin electively prevents
the fatty liver induced by a high-fat diet through a decrease in liver PPARy 2
protein. Soy Protein Research, Japan 13, 128-132, 2010.
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Table 1. Dietary composition |

LF MF®
SaDgwer Sal:lc_)wer Butter
oil oil
Components g (% of total energy)
Salower oil 40 (97) 190 (415) —
Butter e —— 190 (415)
Casein 200 (20.3) 290 (26.3) 290 (26.3)
Sucrose 110 (11.7) 63 (54) 63 (54)
a -Cornstarch 552 (58.3) 315 (26.8) 315 (26.8)
Vitamin mixture
(AIN-93) 10 14 14
Mineral mixture
(AIN-93) 35 51 51
Cellulose powder 50 73 73
L-Cystine 3 4 4
Fatty acids % of total energy
¥ SFA’ 0.8 35 29.8
C4.0 nd.’ n.d. 18
C6:.0 n.d. n.d. 1.2
C8.0 n.d. n.d. 0.6
C10:.0 n.d. nd. 14
C12.0 n.d. n.d. 15
C14.0 n.d. n.d. 51
C16:.0 05 2.3 135
C18:0 0.2 0.9 45
C20:.0 0.1 0.2 0.1
> MUFA® 4.4 18.8 10.0
C16:1 0.0 0.1 0.6
Cl181 44 18.7 9.0
C20:1 0.0 0.1 0.1
T PUFA' 45 191 11
C18:2 (n-6) 4.4 19.0 0.8
C18:3 (n-3) 0.0 0.1 0.2
°LF, low-fat diet. "MF, middle-fat diet. °n.d., not

detectable. “SFA, saturated fatty acid. ‘"MUFA,
monounsaturated fatty acid. PUFA, polyunsaturated
fatty acid.
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Table 2. Dietary composition |1
3 -conglycinin

Ingredients 0 5 10 15 20
g/100g
Butter 326 326 326 326 326
Casein 255 191 128 64 —
B -conglycinin —— 67 135 201 2638
a -Starch 277 274 269 267 264
Vitamin mix
15 15 15 15 15
(AIN-93)
Mineral mix
51 51 51 51 51
(AIN-93)
Cellulose powder 7.3 7.3 7.3 7.3 7.3
L-cystine 04 04 04 04 04
A _ b
300 [] shNegative control
s 250 [l shPPARy 2
< 200
>
8150
s
Z 100
& 50
LF-Saf MF-Saf MF-But
B LF-Saf MF-Saf MF-But

shPPARY 2 0 0 0 o 0O O
75 kDa »@mmr v

— — e . e

<« PPARy 2

— ase
50 kDa *-—:— protein

37 kDa —» Sl N N SR

-— —

w
a
o

b
[ ] shNegative control
Il shPPARy 2

300

N
a
o

200 |
150 t
100

a

Liver triacylglycerol (mg/g liver)

a
o O

MF-Saf MF-But

LF-Saf

Fig. 1. EDect of PPARy 2 RNAi-mediated knockdown
for 5 days on hepatic PPARy 2 mRNA
expression (A) and protein expression (B) and
liver TG concentration (C). Values are means
+ SEM, n = 4. Means without a common letter
diler (p<0.05). Two-way ANOVA P values are
significant in eCects of diet and interaction.

0000o0odododvol 18120100



Table 3. Liver TG and Hepatic Gene Expression Profile Related to Liver TG of Mice After 11 Weeks on

Experimental Diets

B -conglycinin

0 5 10 15 20
Liver TG (mg/g Liver) 357+ 73° 347+ 37* 311+ 42%° 242+ 25™ 165+ 20°
PPARy and target genes
PPARy 2 100+ 26° 84+ 22° 60+ 24% 26+ 11™ 4+ 2°
CD36 100+ 24° 99+ 34° 89+ 17* 50+ 8 33+ 6°
ADRP 100+ 12 101+ 14 97+ 18 88+ 7 78+ 10
FSP27 100+ 33° 76+ 15%® 59+ 13* 36+ 5° 36+ 7°
aP2 100+ 16 100+ 7 100+ 12 92+ 13 72+ 6

Means without a common letter diler (p<0.05).
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