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ABSTRACT

In experiment 1, effects of dietary soy protein isolate (SPI) on sucrose-induced fat
accumulation were examined in 3 weeks-old rats (after-weaning rats) and 7 weeks-old rats
(young rats). In both groups of rats, the total energy intake did not increase by sucrose
drinking. The increased hepatic content of triglycerides (TG) after sucrose-drinking was
higher in young rats than in after-weaning rats. In experiment 2, effects of dietary fat on
sucrose-induced fat accumulation were examined using after-weaning rats. The rats were fed
6% lard or soy-bean oil as dietary fat for 2 weeks. Dietary lard further augmented the
accumulation of liver TG induced by sucrose drinking and attenuated the suppressive effect of
SPI on serum TG concentration. These results indicate that saturated fatty acids affect the
interaction of sucrose and SPI on fat metabolism, which may contribute to the development of
dietary obesity. Rep. Soy Protein Res. Com., Jpn. 14, 70-75, 1993.
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Table 1. Composition of experimental diets

BHrlLt, D CAS+7-F, @ SPI+5—-F, @
CAS+SUC+35 — F, @ SPI+SUC+Z — F, ®
CAS+AE, ® SPI+k=#, @ CAS+SUC+X
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R EE
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(g/100 g of diet)

Casein SPI
Ingredient Casein + SPI +

Sucrose Sucrose
Casein 20 20 — —
SPIL — — 20 20
Corn starch 60 60 60 60
Cellulose powder 6 6 6 6
Mineral mixture 6 6 6 6
Vitamin mixture 2 2 2 2
Fat 6 6 6 6
15% Sucrose soln — + — +

Table 2. Energy intake, body and tissue weights of rats fed different diets

After-weaning rats

CAS SPI CAS+SUC SPI+SUC
Energy intake, kcal/14 days 814+28 886t 36 835427 847+19
Body weight gain, g/14 days 97.714.0 85.4%3.7 84.9+3.0 75.0£3.2
Body weight, g 187£8.7 169+3.8 175+5.1 148+5.6
Liver weight, g 8.63+0.55 6.81+0.13 7.39+0.26 5.81+0.39
Liver wt/body wt, % 4.62+0.13 4.03%+0.02 4.23+0.10 3.91+0.18
Epididymal WAT wt, g 1.58+0.12 1.67+£0.14 1.57+0.06 1.51£0.09
WAT wt/body wt, % 0.843+0.038 0.983+0.062 0.886+0.028 1.01£0.029
Interscapular BAT wt, g 0.26x0.01 0.30£0.02 0.29%0.02 0.34%0.01
BAT wt/body wt, % 0.14+0.009 0.18%0.006 0.17+0.014 0.23+0.012
CAS: casein, SPI: soy protein isolate, SUC: sucrose, WAT: white adipose tissue
BAT: brown adipose tissue
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Table 3. Energy intake, body and tissue weights of rats fed different diets

Young rats

CAS SPI CAS+SUC SPI+SUC
Energy intake, kcal/14 days 119430 121029 1235+20 137328
Body weight gain, g/14 days 92.6x9.1 95.4+8.8 88.7+9.6 89.0£13
Body weight, g 284+6.7 275+6.4 277+8.1 285+5.8
Liver weight, g 8.17+0.23 7.661+0.28 7.95+0.31 8.0740.26
Liver wt/body wt, % 2.88+0.041 2.79+0.051 2.86+0.038 2.8340.060
Epididymal WAT wt, g 3.77+0.17 3.78+0.16 3.76+0.14 4.61+0.26
WAT wt/body wt, % 1.33£0.049 1.38+0.059 1.35+0.031 1.61+£0.073
Interscapular BAT wt, g 0.271+0.02 0.271+0.02 0.26£0.02 0.34+0.03
BAT wt/body wt, % 0.095+0.007 0.097+0.006 0.093%0.005 0.12+0.007
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Fig.1. TG contents in liver and serum of experimental rats fed casein (A),
SPI (B), casein+sucrose (C), or SPI+sucrose (D).
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Fig. 2. Cholesterol (Ch) contents in liver and serum of experimental rats fed
casein (A), SPI (B), casein+sucrose (C), or SPI+sucrose (D).
The hatched bars show HDL cholesterol levels.

Table 4. Energy intake, body and tissue weights of rats fed different diets

After-weaning rats (fed soybean oil)

CAS SPI CAS+SUC SPI+SUC
Energy intake, kcal/14 days 833+30 920+19 824+20 834+15
Body weight gain, g/ 14 days 106+4.8 89.4+4.3 81.9+4.6 70.4+4.4
Body weight, g 194+6.9 178+7.5 171+7.0 141+6.4
Liver weight, g 9.59+0.50 7.54+0.30 8.03+0.38 5.9940.34
Liver wt/body wt, % 4.93+0.11 4.25+0.12 4.69+0.09 4.23%+0.10
Epididymal WAT wt, g 1.52+0.06 1.55+0.10 1.46+0.06 1.22+0.12
WAT wt/body wt, % 0.786+0.031 0.868+0.023 0.857+0.029 0.856+0.057
Interscapular BAT wt, g 0.27+0.02 0.29+0.03 0.33+0.02 0.29+0.03
BAT wt/body wt, % 0.140+0.007 0.160+0.012 0.192+0.012 0.208+0.015
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Fig.3. TG contents in liver and serum of experimental rats fed casein (A),
SPI (B), casein+sucrose (C), or SPI+sucrose (D).

[ JLard
Soybean oil

~ F 100F

—

)

2 —~

— = O

o S e

= g 53

~ ) o2

2 ) RS

= 0%

85.0F E 50 :;:E [eese]

5 5 4 =

5 S g ? ﬁ
X = §

5 3 o

3 et @ ﬁ

0 v:-; 0 ;;:Ej ;;:;2
A B C
Fig. 4. Cholesterol contents in liver and serum of experimental rats fed

casein (A), SPI (B), casein+sucrose (C), or SPI+sucrose (D).
The hatched bars show HDL cholesterol levels.
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