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ABSTRACT
Effect of long-term feeding of SPI on age-related proteinuria and some physiological

variables was examined in adult rats under ad libitum feeding condition. Four-month-old

rats (Wistar strain, male) were divided into two groups of 12 rats each. Groups CA and
SA were fed 20% casein diet and 20% SPI diet ad lbitum, respectively, until 600 days of
age. SPI was comparable to casein in criteria of nitrogen balance and protein digestibility.

But on day 600 of age, group SA excreted more urinary protein than that in group CA

(p<0. 05). Moreover, group SA showed rather higher values for serum cholesterol and

triglyceride than those in group CA. Results suggest that effect of SPI on the development

of age related diseases and lipid metabolism changes with the age of subjects examined.

Nutr. Sci. Soy Protein, Jpn. 10, 31-35, 1989.
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Table 1. Composition of experimental diet (g/100 g)

Ingredients 209% Casein 209% SPI
SPIt 20.0
Casein? 20.0
DL-Methionine 0.3
Sucrose? 20.9 21.0
a-Corn starch? 41.8 42.0
Vitamin mixture? 2.0 2.0
Mineral mixture

Macro-elements? 4.8 4.8
Micro-elements? 0.2 0.2
Cellulose powder 5.0 5.0
Corn oil4 5.0 5.0

1Soy protein isolate from Fuji Oil Co. LTD., Osaka.
(protein content : 85.2%). 2From Oriental Yeast Co.,
Tokyo (protein content : 82. 2%). 3Composition as
reported by Ebihara et al. (. Nutr., 109, 2106-2116,
1979). ‘From Ajinomoto Co., Tokyo.
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Fig. 1. Age-related changes in food intake and body weight. Values

are mean+SD. @ : 20% casein diet. W : 20% SPI diet.
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Table 2. Effect of SPI on nitrogen balance and
protein digestibility in aging rats
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Fig. 2. Age-related changes in urinary creatinine exc-
retion. Values are mean+SD. @ : 20% casein
diet. B :20% SPI diet. ¥ : Significantly dif-

ferent from values of 20% casein diet.

Table 3. Effect of SPI on urinary protein excretion
in aging rats

Age Group (n)! N balance Digestibility

Age Group (n)! Urinary protein

days mg N/kg BW %
120 Q4 +223.0£129.0 93.1+1.1

+ 62.9£74.3* 91.4%£1.7%
+102.1£172.62 91.341.3%

200 CA (2
SA (12)

+ 90.6x74.0® 91.3%£1.6%
+143.9142.82* 91.9£0.8%

300 CA (1D
SA (12)

+ 97.6+87.9* 91.7X1.3%

400 CA (1D +
+111.2+£71.8* 91.1%1.2%

SA (12)

+ 73.8+60.5* 91.8%0.9°
+ 84.0£109.3* 90.6+3.3°

500 CA (1D
SA (1D

600 CA (10
SA (10)

+ 24.2+149.92 91.0+2.5°
+176.5+£199.4 92.0£1.8%

days mg/ day mg/ kg BW
120 (24) 27.5% 6.1 77.0+15.8
200 CA (12) 26.5+ 2.9 62.9+ 6.1°

SA (12) 34.8+ 8.3%% 79.0% 16.9*

300 CA (1D 49.1+14.12 100. 4+ 26.62
SA (12) 58.3£13.32 115. 0% 23.32
400 CA (1D 65.1£13. 82 123.9+ 21.2°
SA (12) 73.1£12.2* 133. 7+ 20.2*

500 CA (D 135.8+39.62 234.2% 61.12
SA (1D 148.34+34.92 249.6x 60.2°

600 CA (1® 142.5+63.82 279.8+120.22
SA 10 208.5%57. 2 491.7+£162. 8% *

Values are mean+SD. !Figures in parentheses are
number of rats. CA : 20% casein diet group. SA : 20%
SPI diet group.
value of 120 daysof age at p<0.05. * : Significantly
different from the values of group CA in each age
at p<0.05.

4 . Significantly different from the

Values are mean+SD. !Figures in parentheses are
number of rats. CA : 20% casein diet group. SA : 20%
SPI diet group. ? : Significantly different from the
value of 120 days of age at p<0.05. *. Significantly
different from the values of group CA in each age
at p<a0. 05.
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Fig. 3. Relationship between urinary protein excretion
and serum total cholesterol. Three month old
rats were fed 20% casein diet (CA) or 20% SPI
diet (SA) ad libitum until 270 days of age(cited
from our previous report®) or 600 days of age.
The regression equations were estimated as :
solid line, with CA Y=0.117X +147.98 (n=15,
r=0.189), dashed line, with SA Y =0.538X +
73.51 (n=13, r=0.514, p<0.05).

Table 4. Effect of SPI on liver and kidney weight in rats at 600 days of

age
Group (n)! Liver Kidney

g g/ kg BW g 8/ kg BW
CA (D 16.09+5.35  36.72+12.03 4.35+0.90 10.10+2.80
SA (D 14.74£3.28 37.21% 8.26 4.24%+0.62 10.86%2.29

Values are mean=+SD.
CA : 20% casein diet.

IFigures in parentheses are number of rats.
SA 1 20% SPI diet.



Table 5. Effect of SPI on serum protein concentration,
creatinine and blood urea nitrogen in rats at
600 days of age

Group (n)! Total protein Creatinine BUN:?
g/100 ml mg/100 mi  mg/100 ml
CA (D 6.08%0. 49 1.71x1.20 55.8%34.0
SA (5 5.79%0.75 1.44%0.58 39.0*21.7

!Figures in parentheses are
CA 1 20%

Values are mean=+SD.
number of rats. 2Blood urea nitrogen.

casein diet. SA :20% SPI diet.

Table 6. Effect of SPI on serum total cholesterol and
triglyceride concentrations in rats at 600 days

of age
Group (n)! T-chol? TG?
mg/100 ml mg/ 100 ml
CA (D 177.4+£55.9 217.8+110.8
SA (5) 202.0+82.3 287.61£185.4

Values are mean+SD. !Figures in parentheses are

number of rats. *Total cholesterol. 3Triglyceride.
CA 1 20% casein diet. SA 1 20% SPI diet.

~7- (Fig. 3),
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