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EFFECTS OF LONG-TERM FEEDING OF SOY PROTEIN ISOLATE ON
PROTEINURIA AND AGE-RELATED CHANGES IN SOME PHYSIO-
LOGICAL VARIABLES IN ADULT RATS UNDER RESTRICTED FEED-
ING CONDITION
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ABSTRACT
Effect of long-term feeding of soy protein isolate (SPI) on urinary protein excretion and
age-related changes in some physiological variables was examined in adult rats under
restricted feeding condition. Four-month-old, male Wistar rats were divided into two groups
of 12 rats each. Groups CR and SR received 10 g/day of 209 casein diet and 20% SPI diet,
respectively, until 800 days of age. Results are as follows: 1) As compared with casein, SPI
had less incidences in histologic lesions in the liver and kidney. 2) SPI was nutritionally
comparable to casein in criteria of nitrogen balance, serum albumin, and protein excretion in
the urine. 3) Results of free amino acids in serum showed that in long-term feeding of SPI,
methionine supplementation to diet may result in some beneficial affections. 4) Hypocholester-
olemic effect of SPI was also observed in a long-term feeding of SPI under restricted feeding

conditions. Nutr. Sci. Soy Protein, Jpn. 11, 55-59, 1990.
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Table 1. Composition of experimental diet (g/100 g)
Ingredients 209% Casein  209% SPI
SPI* 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 oil* 5.0 5.0

! Soy protein isolate from Fuji Qil Co. Ltd., Osaka.
(Protein content: 85.29) ? From Oriental Yeast
Co., Tokyo (Protein content : 82.2%) * Composi-
tion as reported by Ebihara et al. (J. Nutr., 109,
2106-2116, 1979) * From Ajinomoto Co., Tokyo.

Table 2. Effect of SPI on nitrogen balance, protein digestibility
and urinary protein excretion in aging rats

Age Group(n)  N-balance .ProFei.n. Urinary p.mtein
digestibility excretion
days mg N/day % mg/ day
120 (24) +120.5%+47.3 93.4+1.2 27.4% 6.9
200 CR (12) + 26.7%+16.1 92.1+1.3 12.8+ 4.2
SR (12) + 43.8+10.0* 90.2+0.9* 14.6+ 4.6
300 CR (12) + 32.9+ 6.7 92.5+0.8 11.7+ 2.1
SR (12) + 37.8+ 8.1 91.6x1.2* 13.1+ 4.4
400 CR (12) + 44.1+22.1 93.3£0.7 9.8+ 2.4
SR (12) + 48.2+17.3 92.0+1.3* 12.5+ 2.9*
500 CR (12) + 39.7%+21.6 92.7£0.7 19.1+14.8
SR (12) + 56.4%+25.5 91.8+1.2° 13.4+ 5.0
600 CR (12) + 23.3%+11.2 93.7x1.1 10.7+12.6
SR 10) + 37.7+ 6.8* 92.7£1.0* 6.0+ 2.7
700 CR (11) + 40.6+19.6 93.7£1.0 12.5+17.4
SR (9) + 55.1+10.2 92.0+1.3* 7.7 7.3
800 CR (10) + 57.1%+13.7 94.1£0.8 15.3+20.6
SR (8) + 61.1+11.1 91.6+1.2*  13.8+ 9.8

Values are mean+SD. Groups CR and SR received 10 g/day
of 209% casein diet and 209% SPI diet, respectively, until 800

days of age.

* : Significantly different from the values of group CR in each

age at p<0.05.
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Fig.1. Age-related changes in food intake and

body weight. Values are mean+SD. O:
Received 10 g/day of 209% casein diet. A:
Received 10 g/day of 209% SPI diet.
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Table 3. Effect of SPI on serum total protein,
albumin and BUN in rats at 800 days

of age
CR(D SR(G5)
Total protein, g/100 ml 5.44+0.35 5.48+0.54
Albumin, g/100 ml 2.31%£0.22 2.601+0.23
BUN?, mg/100 ml 16.3£2.8 15.8£1.60

Values are mean+SD. Groups CR and SR received
10 g/day of 20% casein diet and 209% SPI diet,
respectively, until 800 days of age. Figures in par-
entheses are number of rats. ! Blood urea nitrogen.

Table 4. Effect of SPI on serum free amino acids in rats at 800 days of

age Cumoles/ D)
CR(5) SR(G) CR-270(8) SR-270(8)
Age(days) 800 800 270* 270

Thr  332.0+89.0 287.0%+42.5 314.3+£135.1 159.7+38.4
Met 75.4%= 6.8 59.2+16.7* 34.4%+ 10.4 33.9+11.4
Cys 68.4+ 5.8 50.7+ 8.0* 32.0+ 9.4 30.3+ 7.3
Lys 608.1+73.5 543.9%90.3 452.5%x116.5 402.5+46.4
Arg 167.8425.0 158.5%32.1 83.1x£15.7 86.5+31.1

Values are mean+SD. Figures in parentheses are number of rats.

Groups CR and SR received 10 g/day of 209% casein diet and 209 SPI
diet, respectively, until 800 days of age. Groups CR-270 and SR-270
received 209% casein diet and 209 SPI diet, respectively, under
restricted feeding condition. ! Cited from values reported by Fujita, Y.

et al., (Nutr. Sci. Soy Protein, Jpn., 7, 30-34, 1986).

* Significantly

different from the values of group CR.
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Table 5. Effect of SPI on serum total choles-
terol and triglyceride in rats at 800 days

of age
CR(™ SR(5)
T-chol’, g/100 ml 104.4+31.9 82.0+21.9
TG? g/100 ml 82.4450.6 98.41+26.7

Values are mean®=SD. Groups CR and SR received
10 g/day of 209% casein diet and 20% SPI diet,
respectively, until 800 days of age. Figures in par-
entheses are number of rats. ! Total cholesterol. ?
Triglyceride.

Table 6. Histologic lesions

Types of lesions CR11) SR®

Liver

Cholangiole hyperplasia 5 1

Necrosis 1 1

Hyperplastic nodule area 2 0

Hepatoma 1 0

Histiocytic sarcoma 0 1
Kidney

Glomerulopathy 8 3

Calcification 1 0
Heart

Fibrosis 1 0
Lung

Adenoma 0 1
Stomach

Pyloric polyp 0 1
Pancreas

Islet cell tumor 0 1
Testis

Leydig cell tumor 7 7

Values are number of rats. Figures in parentheses
are number of rats. Groups CR and SR received 10
g/day of 20% casein diet and 20% SPI diet, respec-
tively, until 800 days of age.
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