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EFFECT OF SOY PROTEIN ISOLATE ON PROTEINURIA IN ADULT

Tokyo 173

WHERFHE - KT - BEHSEH GEREZABEHRR

Hidemichi EBISAWA, Tomoko OZEKI and Yoshiaki FUJITA
Nutrition Research Laboratory, Tokyo Metropolitan Institute of Gerontology,

ABSTRACT
Effect of soy protein isolate on proteinuria in male adult rats was examined in relation to

dietary protein levels and changes in free amino acids in serum and kidney. In experiment 1,

animals were fed 8 g/day of 5, 10, 15, 40 and 60% protein diets containing lactalbumin (LA;

control group) or soy protein isolate (SPI) for 8 weeks from 90 days of age. In experiment 2,

two groups (proteinuria group) received 16 g/day of 20% protein diet containing LA or SPI and

other two groups (normal group) 8 g/day of 40% protein diet instead of 20% protein diet for 6

months from 3 months of age, respectively Results showed that 1) under restricted dietary

energy, urinary protein excretion increased with dietary protein levels, irrespective of dietary

protein sources, but the increasing rate was lower in SPI group than LA group, 2) the appear-

ance of proteinuria was related to significant increase in threonine, cystine, tyrosine and

arginine in serum and methionine and histidine in kidney. Nutr.Sci.Soy Protein, Jpn.8,64-69,1987.
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Table 1. Composition of 40% protein diet (g/100g)
Ingredient Lactalbumin SPI
Lactalbumin® 48.5

SPI? 47.0
Sucrose® 11.5 12.0
a-Corn starch® 23.0 24.0
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

From Sigma Chemical Co., USA.
late from Fuji Oil Co. LTD., Osaka.
Yeast Co., Tokyo. ‘Composition as reported by Ebi-
hara et al. (J. Nutr., 109, 2106-2116, 1979)

2Soy protein iso-
3From Oriental



Table 2. Effects of dietary protein levels and sources on body weight, N balance and serum protein in adult rats fed
energy restricted diet

Body weight(n=6)

Protein level (%) Initial Final N balance(n=>5) gsgtg]iqn(n:@

LA! g g mg N/day g/100 ml

5 3214107 227+15 —24.6+11.4 6.1+0.2

10 321+9 227+11 —14.9%5.5 6.430.2

15 320+9 234+10 —7.0+8.5 6.5+0.2

40 308+7 2368 —3.2%£17.0 6.84+0.5

60 3087 22648 +67.4+34.1 6.4%+0.1
SPI®

5 321+9 214+12 —22.9%£5.6 5.8£0.1**

10 321+9 224+10 —18.0£5.7 6.2+0.2

15 322+9 226+12 —10.9+6.4 6.1+0.1%

40 3087 224+15 +8.7+13.8 6.3+0.4

60 3087 211+10 +22.4+19.0* 6.5+0.2
PFD* 307=8 192+7 (50.6+£7.0)° 4.9£0.3

'Lactalbumin. #Values are mean=+SD. *Soy protein isolate. ‘Protein free diet. *Value in the parenthesis

is sum of urinary and fecal nitrogen output.

» and =+ ; Significantly different from values for respective LA groups at p<0.05 and p<0.01, respectively.
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LA ; Lactalbumin group. SPI; Soy protein isolate group. ¥r; 5% protein diet.

® ; 10% protein diet.
* ; 60% protein diet.
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A 15% protein diet.
© ; Protein free diet.

1; 40% protein diet.
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Fig. 3. Urinary protein excretion in normal and
proteinuria rats. Abbreviation ; P-Proteinuria
group receiving 16 g/day of 20% protein diet.
N-Normal group receiving 8 g/day of 40%
protein diet. LA-Lactalbumin. SPI-Soy pro-
tein isolate. I ; Significantly different from

values for proteinuria rats at p<0.01.

Table 3. Effects of dietary protein levels and sources on total cholesterol and triglyceride in serum

T-chol TG?
Protein level(%)
LA?® SPI* LA SPI
mg/100 ml mg/100 ml mg/100 ml mg/100 ml
5 137.3+6.8° 122.8+7.6*" 60.3+11.9 43.2+7.3
10 143.8+18.1 128.0£8.0 53.2+4.8 58.3+9.2
15 128.0+8.9 131.5+12.1 43.7+4.6 42.7+4.5
40 106.5+7.9 101.2+12.2 68.8+27.9 47.2+8.8
60 90.0+12.2 88.2+6.3 52.2+10.7 33.3+7.4**
PFD® 89.0£9.5 31.3+2.3
'Total cholesterol. *Triglyceride. $Lactalbumin. ‘Soy protein isolate. 5Values are mean+SD of 6

rats. *Protein free diet.
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Table 4. Effects of proteinuria on free amino acids in serum and kidney of adult rats
Serum (gmol/liter)
N-LA P-LA N-SP P-SP
Thr 271.3+72.1 412.8+148.0* 159.7+38.4 487.8+180.5**
Cys 31.7%+6.3 54.44+10.8** 30.3+7.3 45.6+5.9%"
Met 36.1+8.0 29.2+10.5** 33.9+11.4 34.4+12.8
Val 174.3+48.9 267.8+28.9 182.5+51.8 257.6+102.1
Tle 60.0+10.9 117.9+16.5** 87.5+46.4 91.9+16.5
Leu 105.6+25.8 191.4+24.5** 139.4+61.8 139.5+42.8
Tyr 63.0+14.1 107.7+£12.7** 70.0+31.1 101.9+14.0*
Phe 46.8+10.4 76.7+7.1** 65.7+£24.0 63.4+6.3
Lys 362.1+106.1 421.7+73.6 402.5+46.4 427.7+51.7
His 51.9+16.2 81.2+15.7** 56.2+9.2 64.6+11.5
Arg 68.5+25.2 141.2+26.3** 86.5+31.1 125.5+23.0"
Kidney (xmol/kg tissue)

Thr 414.6+112.2 495.3+94.3 257.8+33.9 500.7+61.5**
Cys 159.3+36.9 102.0+25.2% 111.2+21.0 134.4+29.8
Met 24.5+12.9 47.0%11.1* 24.0+7.0 39.2+8.2**
Val 333.2+93.8 344.3+74.7 208.31+38.2 343.6+37.1**
lle 181.7+47.2 202.1+43.5 127.4+19.0 196.2+34.2**
Leu 335.8+89.6 392.4+79.9 244.8+35.9 348.2+72.6%*
Tyr 251.4+73.1 248.7+54 .4 145.3+£22.8 233.2+37.2**
Phe 158.5+58.7 147.5+34.3 89.2+28.1 155.9+22.7**
Lys 637.3+215.3 636.5+136.7 524.7+35.8 769.8+207.2**
His 184.2+43.4 235.8+24.8* 177.4+15.9 223.4%+25.0%*
Arg 118.1+25.1 309.5+373.1 159.0£25.6 182.4+27.8

Abbreviation ; P-proteinuria group receiving 16 g/day of 20% protein diet. N-Normal group receiving 8 g/day of 40%
protein diet. LA-Lactalbumin. SP-Soy protein isolate. Values are mean=+SD of 8 rats.
» and =+ ; Significantly different from values for normal rat group at p<0.05 and p<0.01, respectively.
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