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ABSTRACT

High-fat diet feeding leads to obesity and insulin resistance. Recently, it was reported
that sterol regulatory element-binding protein-lc (SREBP-1c) is involved in this
mechanism of high-fat induced obesity and insulin resistance. SREBP-1c is an
important factor regulating cholesterol and fatty acid metabolism. Some reports
suggested soy protein (SPI) also has the effect of decreasing plasma cholesterol levels.
Therefore, SPI may modulate the effect of high-fat on obesity and insulin resistance
and/or SREBP-1c expression level. Furthermore, our previous study demonstrated
levels of high-fat induced obesity and insulin resistance were different by types of oil.
In this study, we investigated whether SPI intake modulates levels of obesity and
insulin resistance induced by high-fat diets composed of three different oils (safflower
oil, fish oil, palm oil). No significant effects are on body weight, adipose tissue weight
and glucose tolerance tests by SPI intake. But insulin tolerance tests deteriorated in
mice fed high-safflower oil diets contained SPI (S-SPHF) compared with mice fed
high-safflower oil diets contained casein (S-HF). S-SPHF-fed mice had high plasma
glucose levels compared with S-HF-fed mice while no difference of plasma insulin
levels was observed. These results indicate that S-SPHF-fed mice may produce
insulin resistance causing decreased glucose uptake by the peripheral tissues.
Furthermore, we found that insulin resistance in S-SPHF-fed mice may be caused by
decreased glucose transporter 4 (GLUT4) mRNA in white adipose tissue. But it is
remained to clear which tissues (skeletal muscle or adipose tissue or liver) relate to
insulin resistance. Soy Protein Research, Japan 5, 81-85, 2002.
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Table 1. Composition of the experimental diets

Components High-carbohydrate Highfat  High-fat (SPI)
%) (SHC,F-HC, (SHF,F-HF, (S-SPHF,F-
P-HO) P-HF)  SPHF, P-SPHF)
Qil 8.0 25.0 25.0
Casein 20.0 25.0
Soy protein (SPI) 25.0
Sucrose 104 13.0 13.0
j3-starch 389 186 18.6
a -starch 13.0 6.2 6.2
Vitamin mix 1.0 1.3 13
Mineral mix 35 44 44
Cellulose powder 5.0 6.3 6.3
L-cystin 0.3 0.4 04
t-Butylhydroquinone 0.0016 0.0050 0.0050
Energy (kcal/100 g) 3740 464.1 464.1
Fat energy (keal/100g)  73.7 230.3 2303
(%) 19.7 49.6 49.6
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Table 2. Body weight and organ weights

Initial BW Final BW WAT weight Liver weight BAT weight
g g g g g

S-HC 21.9+0.3 31.8+0.7 0.82+0.06 1.61+0.04 0.12+0.01
S-HF 22.1+£0.4 41.5£1.3%* 2.26+0.17*%* 1.76 £0.11 0.19+0.01*
S-SPHF 21.6+0.2 42.2+1.3%* 2.18+0.19%** 1.87£0.16 0.18+0.01
F-HC 21.4+0.3 33.2+0.9 1.23+0.14 1.59£0.04 0.15+0.02
F-HF 21.4+0.3 30.0+1.4 1.00£0.20 1.53£0.08 0.12+0.02
F-SPHF 22.2+0.3 29.9+1.3 0.88+0.14 1.58+0.06 0.11+0.02
P-HC 22.1+0.2 34.2+1.1 1.15+0.09 1.64£0.03 0.14+0.02
P-HF 21.2+0.1 39.9+1.3** 2.43+0.11%** 1.74+0.15 0.16+0.02
P-SPHF 22.0%0.2 40.3£1.4** 2.28+0.17** 1.70£0.23 0.18+0.02

Valuse are means+SE. *P<0.05, **P<0.01, ***P<0.001 for HC in individual oils.

Table 3. Plasma lipid concentration

Table 4. Blood glucose, plasma leptin and insulin concentration

TC

TG

NEFA

Glucose

Feedi Fast Leptin Insulin

mg/100 mL mg/100mL mEq/L eeding asting

S-HF 153 - GH** 13+ 1% 0.2640.02 S-HC 152+10 105+9 11.8+1.8 8+2

S-SPHF 15646 18- 1% (.27+0.04 S-HF 196+ 8** 1237 43.0+3.6%**  13+1**
S-SPHF 240+ 15%*%  13546** 45 7+£2.0%* 13+1**

F-HC 56+3 15+1 0.13+0.02

FHF 80+ 4** 74 1% 0.2540.02 F-HC — 109+8 30.8+4.0 9+1

F-SPHF 734 9+1 0.2540.02 F-HF 185+3 1068 14.4+54** 5+1*
F-SPHF 186+8 101+4 7.0+2.3%* 54 1**

P-HC 120+£3 28+4 0.284+0.05

P-HF 1704 1#+* 144+2%  ()3240.03 P-HC — 107+8 17.1+£1.9 13+1
P-SPHF 206+9 134+5 39.6+4.1%* 13+1

Valuse are means =+ SE.

*P<0.05, *P<0.01,
***P<0.001 for HC in individual oils. P < 0.01
for HF in individual oils.
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Valuse are means+SE. *P<0.05, *P<0.01, **P<0.001 for HC
in individual oils. **P<0.01 for HF in individual oils.
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Fig. 1. Effect of SPI on GTT. Values are means £SE. *P<0.05, **P<0.01, ***P<0.001 for HC in individual oils.
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Fig. 2. Effect of SPI on ITT. Values are means £SE.
*P<0.05, ¥**P<0.01, ***P<0.001 for HC in
individual oils. #P<0.05, #¥*P<0.01, **P<0.001
for HF in individual oils.
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Fig. 3. Effect of SPI on GLUT4 mRNA in white adipose
tissue.
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