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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 (AN INTERIM REPORT)
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ABSTRACT

Effect of long-term feeding of soy protein isolate (SPI) on age-related proteinuria and

some physiological variables was examined in rats receiving different amount of food.

Four-month-old rats (Wistar strain, male) were divided into 4 groups of 12 rats each. Two of
four groups were fed 20% casein diet (group CA) or SPI diet (group SA) ad libitum and other
two (groups CR and SR) received restricted amount (10 g/day) of the same diets, until 800

days of age. This is an interim report of an 800-day examination. Results showed that until

300 days of age, 1) SPI was comparable to casein in criteria of nitrogen balance, true protein
digestibility and net protein utilization (NPU), 2) SPI resulted in nonspecific influences on

prevention and development of proteinuria, as well as in casein. Nutr. Sci. Soy Protein, Jpn.

9, 44-48, 1988.
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Table 1. Composition of experimental diet
(g/100 g)

Ingredients 20% Casein 20% SP1 PFD?
SPI! 20.0
Casein® 20.0
DL-Methionine 0.3 0.3
Sucrose® 20.9 21.0 27.3
a-Corn starch® 41.8 42.0 55.4
Vitamin mixture? 2.0 2.0 2.0
Mineral mixture

Macro-elements? 4.8 4.8 4.8

Micro-elements® 0.2 0.2 0.2
Cellulose powder 5.0 5.0 5.0
Corn oil* 5.0 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.

(J.. Nutr., 109, 2106-2116, 1979)

‘From Ajinomoto Co., Tokyo.

5Protein free diet

Table 2. Age-related changes in endogenous urinary
and fecal nitrogen excretions
Age Body weight  Urinary N Fecal N
(day) (2) (mg/kg BW) (mg/kg BW)
90 (6) 250+10 103.8+11.2  72.5+ 7.9
300 (6) 3851182 105.4+ 9.4 43.8+ 8.5%
600 (6 3734252 70.2+18.7¢ 38.5+10.62

Values are meantSD. Figures in parentheses are
number of rats.

a : Significantly different from the value of 90 days of
age at p<0.05.
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Values are mean+SD. Figures in parentheses are
number of rats. )

. Significantly different from the value of 120 days of
age at p<0.05.

Table 4. Effect of SPI on nitrogen balance in aging rats
Age Group Intake N Urinary N Fecal N N balance
(day) (mg/kg BW) (mg/kg BW) (mg/kg BW) (mg/kg BW)
120 (48) 1281.6+154.7 929.9+131.0 85.1+17.5 266.6+160.9
Ad libitum feeding
200 CA (12 991.2+ 65.0° 840.6+ 89.5° 87.7+17.1 62.9+ 74.3°
SA (12) 1032.34+139.4* 841.6t 61.8° 88.61+13.2 102.1+172.62
300 CA (D 929.5+ 94.0° 759.0+106.6° 79.9+15.4 90.6+ 74.0°
SA (12 955.2+105.6* 734.0x 70.72 77.3+11.2 143.9+ 42.8**
Restricted feeding
200 CR (12 922.9+ 31.8 763.7+t 59.3* 73.3+£12.8* 86.0+ 51.8°
SR (12) 942.0+ 32.8° 711.6+ 46.2°* 92.2+ 8.7* 138.1+ 30.72*
300 CR (12> 912.6+ 29.9° 740.1+ 35.42 68.2+ 6.7 104.3+ 21.1*
SR (12) 924.3+ 23.5° 729.6t 36.1* 77.5%£10.8* 117.2+ 25.4*

Values are mean+SD. Figures in parentheses are number of rats.
a : Significantly different from the value of 120 days of age at p<0.05.
% : Significantly different from the value of group CA or CR in each age at p<0.05.



Table 5. Effect of SPI on true protein digestibility and
net protein utilization in aging rats
Age Group  Digestibility NPU
(day) (%)
120 (48) 99.1+1.4 34.2+11.7
Ad libitum feeding
200 CA (12 97.2£1.70 23.1+ 7.6°
SA (12) 97.2+1.2° 23.9+17.8¢2
300 CA (D 96.1+1.7° 25.9+ 9.5°
SA (12) 96.5+1.0° 30.6+ 3.1
Restricted feeding
200 CR (12 98.6+1.4 27.3£ 5.5
SR (12) 96.6+0.9°* 32.3+ 3.6
300 CR (12) 97.3+0.7¢ 27.7€ 2.4
SR (12) 96.3+1.28* 28.7+ 2.7

Values are mean®SD. Figures in parentheses are
number of rats. NPU : net protein utilization.
Values of endogenous urinary and fecal N used for
calculation of the true digestibility and NPU in
each age were estimated by proportional allotment
method on the basis of the values measured in
experiment 2.

a : Significantly different from the value of 120 days of
age at p<0.05.

% : Significantly different from the value of group CA
or CR in each age at p<0.05.
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Table 6. Effect of SPI on urinary creatinine and ammonia excretions
in aging rats
Age Group Creatinine NH;-N
(day) (mg/kg BW) (mg/day) (mg/kg BW)
120 (48)  20.3%2.4 7.24+0.9 52.5% 6.8
Ad libitum feeding
200 CA (12 24.3+1.8° 10.2+0.5% 77.9+ 8.9°
SA (12 28.0%£1.5% 12.3+0.82* 28.0+ 2.88*
300 CA (D 22.94+1.92 11.140.82* 69.8+10.22
SA (12) 24.3+1.3° 12.2+0.6%* 29.3+ 2.6%*
Restricted feeding
200 CR (12) 30.2+2.0° 9.4+0.6% 76.2* 4.6°
SR (12) 31.94+2.42 10.1£0.8%* 29.44 2.98*
300 CR (12) 29.5+1.2° 9.3+0.42 77.9+ 4.7°
SR (12) 33.4%+2.3° 10.7+0.6%* 31.9+ 2.3°*

Values are mean+SD. Figures in parentheses are number of rats.
a : Significantly different from the value of 120 days of age at p<0.05.
* . Significantly different from the value of group CA or CR in each

age at p<0.05.



Table 7. Effect of SPI on urinary protein excretion in
aging rats
Age Group Urinary protein

(day) (mg/kg BW)
120 (48) 78.3+14.8

Ad libitum feeding
200 CA (12 62.9+ 6.1°
SA (12) 79.0+16.9*
300 CA (1D 100.4+26.6°
SA (12 115.0+23.3*

Restricted feeding
200 CR (12 41.2+13.5°
SR (12) 46.1+14.9*
300 CR (12) 37.1+ 6.5°
SR (12) 40.5+13.4°
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Values are mean+SD. Figures in parentheses are
number of rats.

: Significantly different from the value of 120 days of

age at p<0.05.

: Significantly different from the value of group CA

or CR in each age at p<0.05.
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