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Sco-hyun Jung and Yaungja Park
Department of Food and Nutrition, Seoul National University

Abstract

This study was performed to investigate the effects of isolated soyprotein and salt (NaCl) restriction on
the serum lipid and the kidney functions of streptozotocin-induced diabetic rats, Sprague-Dawley males of
normal and streptozotocin-induced diabetic rats were raised for 6 weeks divided into 4 groups each
according to protein sources and salt levels. The sources of protein were isolated soyprotein and casein. Salt
levels tested were 0.1% (normal) and 0.01% (low). The results are summarized as follows: kidney weight,
blood glucose, hemoglobinAle, GFR and urinary protein of diabetic groups were higher than those of normal
groups. Isolated soyprotein lowered total lipids, triglycerides, and total cholesterol in serum and plasma
angiotensin I concentration as well as alleviated kidney enlargement and GFR in diabetic rats. Salt
restriction didn't affect serum lipid level but decreased GFR and increased angiotensin I concentration. In
conclusion, isolated soyprotein decreased serum lipids, plasma angiotensin I concentration, xidney enlarge-
ment and GFR, while salt restriction increased plasma angiotensin I concentration. The results suggest
that isolated soyprotein and salt restriction seem to cause different effects on plasma angiotensin II
concentration and that isolated soyprotein might be of value in the prevention of diabetic artherosclerosis
and diabetic hypertension.
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Table 1. Composition of Experimental Diets (g/kg diet)
Casein

Isolated soyprotein

N-Na L-Na N-Na L-Na

Corn starch 658.152 660438 658152 660.438
Isolated soyprotein - - 200 200
Casein 200 200 - -
Soy oil 40 40 40 40
a-Cellulose 50 50 50 50
Min.mix(Na free)" 35 35 35 3%
Vit mix” 10 10 10 10
L-cysteine 18 18 18 18
Choline 25 25 25 25
Butylaldehyde 0008 0.008 0.008  0.008
NaCl 254 24 25¢ 254
N-Na: Normal NaCl  L-Na: Low NaCl
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USA)
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Table 2. Body weight and food intake in normal and
diabetic rats fed experimental diets

Initial Final Food intake
weight(g)  weight(g) (g/day)
Normal
Casein
N-Na 259786 4290 £220™ 220£06"
L-Na 2573142  4345+£140 22001
Isolated soyprotein
N-Na 2593164  4375£91  221+03
L-Na 253.0%94 4347 £11.3  219+04
Diabetes
Casein

N-Na 2630£191™ 2937 £177% 37602
L-Na 2590+13 3190 +14 37404

Isolated soyprotein
N-Na 2673+112 323.5+10.2 396=+10
L-Na 2566+114 3058 176 37.7+07
N-Na: Normal NaCl, L-Na: Low NaCl,
Values are mean-+SD.
Means with different superscript within same column are
significantly different at p<0.05 by Duncan's multiple range
test(ns: not significant).
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Table 3. Liver and kidney weight in normal and diabetic rats fed experimental diets

Liver Kidney
Wet weight(g) g/100gBW Wet weight(g) g/100gBW

Normal
Casein

N-Na 112+09% 261+018" 25+0,1" 0.58+0,03"

L-Na 11.0+06 2.53+0.27 25201 0574004
Isolated soyprotein

N-Na 114406 2.60£0.08 2701 0.61£0.03

L-Na 11.8+06 271015 24+00 0.55%0.02
Diabetes
Casein

N-Na 72401 245+0.20™ 37£02% 1.26£017"

L-Na 6.9+04 2.16+£0.33 31+03 0.9740.03
Isolated soyprotein

N-Na 73403 3.25+0.30 37£03 1.13£0.10

L-Na 70+10 2284032 38+03 1.24+0.04

N-Na: Normal NaCl. L-Na: Low NaCl,
Values are mean=%SD.

Means with different superscript within same column are significantly different at p<0.05 by Duncan's multiple range

test{ns: not significant).
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Table 4. Blood glucose and hemoglobin Alc levels in normal
and diabetic rats fed experimental diets

Blood glucose  Hemoglobin Alc
(mg/dl) (%)
Normal
Casein
N-Na 101.2409' 552017
L-Na 1023+18 54%01
Isolated soyprotein
N-Na 101.8+0.6 55+02
L-Na 101.8+18 55400
Diabetes
Casein
N-Na 315.7£57° 122200°
L-Na 3105£4.3° 131£0.2°
Isolated soyprotein
N-Na 249.0+0,0° 121+03°
L-Na 251.2+74° 120+05°

N-Na: Normal NaCl, L-Na: Low NaCl.

Values are mean+SD,

Means with different superscript within same column are
significantly different at p<0.05 by Duncan’s multiple range
test{ns: not significant).
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N-Na: Normal NaCl, L-Na: Low NaCl,

Values are mean+SD.

Bars with different superscript within same column are
significantly different at p<0.05 by Duncan's multiple range
test(ns: not significant),

Fig. 1. The effect of isolated soyprotein and NaCl levels on
serum total lipid of normal and diabetic rats.
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N-Na: Normal NaCl, L-Na: Low NaCl,

Values are mean+SD.

Bas with different superscript within same column are signi-
ficantly different at p<0.05 by Duncan’s multiple range test
(ns: not significant).

Fig. 2. The effect of isolated soyprotein and NaCl leves on

serum triglycerides of normal and diabetic rats
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ficantly different at p<0.05 by Duncan’s multiple range test

(ns: not significant).

Fig. 3. The effect of isolated soyprotein and NaCl leves on
serum total cholesteral of normal and diabetic rats.
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Table 5. Total protein, albumin, urea-N and creatinine concentration in serum of normal and diabetic rats fed experimental

Diets
Total-protein(g/dl) Albumin(g/dl) Urea-N(mg/d!l) Creatinine(mg/dl)
Normal
Casein

N-Na 6401 44401 137+06™ 0.84+0,03%

L-Na 63+0.1 44401 13503 0.86+0.0
Isolated soyprotein

N-Na 44201 14306 0.83+0,02

L-Na 63%0.1 44301 122+11 0.84%0.02
Diabetes
Casein

N-Na 51+01° 36+03% 223+03" 0.8340.03"

L-Na 52+02° 36201 237+13 085003
Isolated soyprotein

N-Na 58+0.2° 37 165+1.8° 0.83+0.08

L-Na 59+12 37 168+09" 0.84+0.02

N-Na: Normal NaCl, L-Na: Low NaCi,
Values are mean+SD,

Means with different superscript within same column are significantly different at p<0.05 by Duncan’s multiple range test

(ns: not significant).
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Fig. 4. The effect of isolated soyprotein and NaCl leves on urine volume, total protein, creatinine and GFR of
normal and diabetic. rats.
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Fig. 5. The effect of isolated soyprotein and NaCl leves on
levels on plasma angiotensin I of normal and
diabetic rats,
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