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ABSTRACT

Effect of soy protein isolate (SPI) on the body weight reduction by energy restriction was studied
in a genetically obese-hyperglycemic Otsuka Long Evans Tokushima Fatty (OLETF) rat,
characterized by intra-abdominal fat accumulation. Obese OLETF rats aged 25 weeks were fed
the energy-restricted diets containing SPI or casein as protein source for 3 weeks. Body weight
reduction was significantly greater and body fat content was significantly decreased in SPI diet-
group compared with those in casein diet-group, although body protein content was
significantly higher in SPI diet-group. Moreover, the decreases in plasma levels of leptin, total
cholesterol and free fatty acid were significantly greater in SPI diet-group. In the experiment of
body weight reduction by energy restriction using obese animal model, SPI was suggested to
have more favorable effect on the amelioration of obesity and insulin resistance than casein. Soy
Protein Research, Japan 1, 96-101, 1998.

Key words : Otsuka Long Evans Tokushima Fatty (OLETF) rats, soy protein isolate (SPI),
intra-abdominal fat accumulation, brown adipose tissue (BAT), uncoupling
protein (UCP)
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Table 1. Ingredient and nutrient composition of
experimental diets

Ingredient (%)
Casein-diet SPI-diet
Casein 52.7 -
Soy protein isolate — 52.8
DL-Methionine 05 05
Cornstarch 94 115
a~Cornstarch 8.0 8.0
Sucrose 5.0 5.0
Corn oil 6.0 6.0
Cellulose powder 5.0 5.0
Vitamin mixture 1.0 1.0
Mineral mixture 5.0 5.0
Choline bitartrate 0.2 0.2
Cas (POy) 2 1.3 13
CaCOs 19 19
KCl 09 09
NaCl 0.57 -
MgCO:s 0.9 09
FeCeH:05 0.09 0.09
NazCO;3 1.61 —
Nutrient composition
Casein-diet SPI-diet

Moisture (%) 8.0 8.0
Protein (%) 454 45.0
Fat(%) 6.1 6.0
Ash(%) 6.3 6.9
Others (%) 34.2 341
Energy (k]/g) 15.1 15.1
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* P< 0.05, ** P< 0.01, ***p < 0.001,vs value of Casein

Fig. 1. Changes in body weights and body weight gains in
casein-diet and SPI-diet groups.
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* P < 0.05, ** /P < 0.001, vs value of Casein

Fig. 2. Changes in food efficiency in casein-diet and SPI-diet groups.
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Table 2. Body composition analysis

W L CTHEICET L Twi (Table 4).

Z =
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Initial control Casein-diet SPI-diet
Body weight (g) 609.3 + 14.2 561.7 + 18.1 545.1 + 22.3
Water (%) 503 £ 1.1 533 £ 20 55.6 £ 2.5%
Fat(%) 272+ 10 229 + 27 19.8 + 3.3*
Protein (%) 175 £ 0.7 184 £ 0.7 19.2 & 0.7*
Ash(%) 25+ 03 33+06 35+ 09
Others (%) 26 £08 2114 19+ 10
*P < 0.05, vs value of Casein-diet.
Table 3. Body fat distribution (g/100 g body weight)
Initial control Casein-diet SPI-diet

Intra-abdominal fat 98 =08 8912 7.5 = 0.9%*

Retroperitoneal fat 52 %03 48 +08 39 + 0.7%*

Mesenteric fat 23+ 04 20 £ 02 1.6 &= 0.2%%*

Epididymal fat 24 £ 03 2103 2102
Subcutaneous fat 21£02 17 £0.3 1.3 £ 0.2%*
P < 0.01, *¥**P < 0.001, vs value of Casein-diet.
Table 4. Plasma levels of glucose, IR], IRL and lipids

Initial control Casein-diet SPI-diet

Glucose (mg/100 mL) 1574 + 133 130.3 £ 155 1369 £ 130
IRI{ng/mL) 155 £ 7.1 36+23 29 £ 09
IRL (ng/mL) 138 £ 25 87+ 27 50 & 1.8%**
TG (mg/100 mL) 2194 + 64.0 424 £ 201 285+ 103
TC(mg/100 mL) 1186 £ 125 139.6 = 15.1 107.7 & 8.4%k*
FFA (umol/L) 159 + 027 1.20 £ 0.33 0.97 = 0.16*

*P < 0.05, ¥**P < 0.001, vs value of Casein-diet.
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