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Research for a New Antioxidative Pathway Activated by Soybean Protein

Asako TAKENAKA
Faculty of Agriculture, Yamagata University, Yamagata 997-8555

ABSTRACT

Oxidative stress results in part from the production and accumulation of reactive oxygen
species, and is supposed to cause critical damage to DNA, protein and cellular membranes. This
study is undertaken to find a new antioxidative pathway which is activated by soybean protein
intake i vivo. At first, we fed male Wistar rats diets containing 20% casein, 8% casein and 8%
soybean protein as protein sources and examined antioxidative enzyme activities, glutathione
contents, and lipoperoxide concentration in the liver. Soybean protein intake did not affect liver
antioxidative enzyme activities and liver glutathione contents, while decreased liver
lipoperoxide level (estimated as TBARS). These results show a possibility that soybean
protein intake can prevent peroxidation. Therefore, we constructed a new experimental system
to find a protein concerning for prevention against peroxidation and at the same time activated
by soybean protein intake. cDNA library from male Wistar rats was constructed using pYES2
vector and transformed into INVScl Saccharomyces cerevisiae. Colonies which can survive on

the plate containing 3.3 mM paraquat was screened. Soy Protein Research, Japan 2, 55-58, 1999.
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Table 1. Composition of diets (%)

20CAS 8CAS  8SP + Met
Casein 20.00 8.00 -
SPIY - - 7.88
Methionine - - 0.13
Corn oil 10.00 10.00 10.00
o -Cornstarch 4367 51.67 51.66
Sucrose 21.83 25.83 25.83
Vitamin mixture? 1.00 1.00 1.00
Mineral mixture? 3.50 350 350
total 100.00 100.00 100.007
Tso; protein isolate
YAIN 93
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Table 2. Body weight, food intake and liver weight of rats

20CAS 8CAS 8SP + Met
68.1 + 3.3 682+ 29 681+ 35
Body weight gain(g/14 days) 60.6 = 3.7 246 + 1.7 304 + 1.0°
Food intake (g/14 days) 146 + 242 141 + 5.7 148 + 3.3
Liver weight(% of body weight) 394 £ 010> 355 + 008 377 £ 0.13*

Initial body weight(g)

Values are means = SEM of 5 rats per each group.
Values within the same row that does not share a common superscript letter are

significantly different at P < 0.05.

Table 3. Liver antioxidative enzyme activities, GSH concentration and TBARS level of

rats

20CAS 8CAS 8SP + Met
CAT (U/mg protein) 135 £ & 104 + 10° 109 + 6
SOD (U/mg protein) 0.417 = 0.0010* 0417 £ 0.019*  0.429 = 0.009
GSH-Px (U/mg protein) 0.328 = 0.024* 0.321 £ 0.034*  0.287 = 0.029
GR (U/mg protein) 0.059 £ .0007° 0.077 4 0.0029* 0.072 £ .0065°
GSH (mmol/g liver) 957 + 133 6.13 + 0.82 861 + 107
TBARS (nmol/mg of total lipid) 244 % 0.10° 2.25 = 0.16° 1.58 £ 0.08

Values are means & SEM of 5 rats per each group.
Values within the same row that does not share a common superscript letter are

significantly different at P < 0.05.
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