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Research for an Antioxidative Pathway Induced by Soybean Components
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ABSTRACT

The preventive effects of soy protein on paraquat-induced oxidative stress were determined in
rats. Male Wistar rats of 4 weeks old were fed diets with 20% casein, 20% soy protein isolate or
20% casein supplemented with saponin and isoflavon. Decreased body weight gain and
increased lung weight by feeding the rats diets containing paraquat were clearly suppressed in
rats fed a diet containing soy protein isolate. Supplementation of saponin and isoflavon of soy
protein did not have the preventive effect. These results suggested that soy protein isolate acted
preventively against the oxidative stress i wvivo induced by active oxygen species formed
through the action of paraquat. Soy Protein Research, Japan 3, 40-44, 2000.
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Table 1. Composition of the experimental diets (%)

Ingredient CON CAS+PQ  SPlex SPlex+PQ SPI SPI+PQ
Casein 20 20 20 20

Soy protein isolate 20 20
Methionine 0.33 0.33
Corn oil 5 5 5 5 5
o-Cornstarch : sucrose 2 : 1 65.5 65.48 65.145 65.35 65.17 65.15
Cellulose 5 5 5 5
Vitamin mixture! 1 1 1 1 1
Mineral mixture? 35 35 35 35 35 35
Daidzin 0.0015 0.0015

Genistin 0.0047 0.0047

Daidzein 0.0033 0.0033

Genistein 0.0027 0.0027

Saponin 0.1122 0.1122

Paraquat 0.025 0.025 0.025
Total 100 100 100 100 100 100

'AIN-93, 2AIN-93G.

Table 2. Food intake, body weight gain, serum and liver antioxidative enzyme activity, and TBARS value

CON CAS+PQ SPlex  SPlex+PQ SPI SPI+PQ
Food intake (g/11days) 113£1° 765E85" 114+1° 86.8+£6.8 113+12 96.1+£3.6°
Body weight gain (g/11days) 42008 723667 423108 153+£54*  461+1.2° 204+38
Catalase activity
Erythrocytes (U/Hb) 5561+35 495+59 54.0+4.7 6611116 562+94° 469+2.7
Liver mitochondrial fraction (U/mg protein) 99.3+13.8* 326+4.3"  8L7+7.7 36.1+38" 67.5L6.7 36618
Liver cytosolic fraction (U/mg protein) 153122 143+14° 163+9* 150+£112 145+9° 15218
SOD activity
Erythrocyte (U/Hb) 280+022*  254+023  319%+018 305018  348+041° 324£0.16°
Liver mitochondrial fraction (Ufmg protein) 2.824+0.16* 2234019 2374013  224+02220  263+0.11* 2294020
GSH-Px activity
Erythrocyte (U/Hb) 379+022¢ 373017 397£036° 4941086 396058  394+389°
Liver cytosolic fraction (U/mg protein)  0.298+0.024* 0.2500.026° 0.277£0.020" 0.315+0.033* 0.264+0.015* 0.300£0.013
GSSG-R activity
Liver cytosolic fraction (Ux10%/mg protein) 528+0.14*  482+025°  525+011*  580+024*  529+028  524+0.18
NADPH-Cyt. P450 reductase activity
Liver microsomal fraction ((X10%/mg protein)  4.67+£055* 4862084  4114+016*  441+021° 382+037 4751047
TBARS
Serum (nmol/mL) 168018 150013  164%021*  209+026° 1.57+005  158+0.19
Liver (nmol/g) 39.0%£2.7 394+2.3 419+54* 373127 412162 373272
Liver (nmol/mg of total lipid) 0500+0.041> 1.23+024* 05710082 110+010® 0968+0.111* 1.03+0.09°
Liver (nmol/mg of PL4+TC+TG) 0561+0067° 199+039* 0754+0140° 169+019° 155+0.19*  1.58+011°

Values are mean =SEM of 5 or 6 samples per gruop. Values within the same row that do not share a common super-

script letter are significantly different at P<0.05.
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Fig. 1. Effect of soy protein, and saponin and isoflavon of

soy protein on the food intake (A) and body weight
(B) of rats fed diets with or without paraquat.
CON, 20% casein diet ; CAS+PQ, 20% casein diet
with 0025% paraquat ; SPlex, 20% casein supple-
mented with saponin and isoflavon diet ; SPlex +
PQ, 20% casein supplemented with saponin and
isoflavon diet with 0.025% paraquat ; SPI, 20%
soy protein diet ; SPI+ PQ, 20% soy protein diet
with 0.025% paraquat. Each symbol is expressesd
as the mean = SEM. Values not sharing a common
letter are significantly different at P<0.05 within
each indicated day.
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Fig. 2. Effect of soy protein, and saponin and isoflavon of

soy protein on the lung weight of rats fed diets
with or without paraquat. CON, 20% casein diet ;
CAS+PQ, 20% casein diet with 0025% paraquat ;
SPlex, 20% casein supplemented with saponin and
isoflavon diet; SPlex + PQ, 20% casein supple-
mented with saponin and isoflavon diet with
0.025% paraquat ; SPI, 20% soy protein diet ; SPI
+ PQ, 20% soy protein diet with 0.025%
paraquat. Each symbol is expressesd as the mean
+ SEM. Values not sharing a common letter are
significantly different at P<0.05.
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