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ABSTRACT

Soy protein has hypercholesterolemic and estrogenic properties. Because the
renoprotective effect of both lipid-lowering agents and estrogen has been reported,
we investigated whether soy protein (in the experiment 1) and soy protein’s alcohol-
extractable components (SPEs; mainly consisting of isoflavones) (in the experiment 2)
have an ability to attenuate glomerular injury in male Imai rats in which
hypercholesterolemia, focal and segmental glomerulosclerosis (FSGS) and renal
insufficiency occur spontaneously. In the experiment 1, soy protein diets resulted in
less proteinuria, less hyperlipidemia, less hypoalbuminemia, less renal functional
impairment, less glomerular hypertrophy and less renal histological damage as
compared with control casein diet. In the experiment 2, male Imai rats were fed a
casein-based diet with and without SPE. Group 1 (Cont) was fed standard diet
without any additional SPE and groups 2 (SPE-1) and 3 (SPE-2) were fed standard diet
supplemented in amounts of 0.05 and 0.10 g/100 g diet of SPE, respectively. Growth
rate was not different among three groups throughout the experiment. SPE-
supplemented diets resulted in less proteinuria and less hyperlipidemia. The decline
in renal function with regard to the levels of blood urea nitrogen and creatinine
clearance was less marked in the animals receiving the SPE-supplemented diets.
Each SPE-supplemented diet equally induced less glomerular hypertrophy and less
renal histological damage as compared with non-supplemented diet. These studies
showed a beneficial effect of soy protein diet and a semipurified alcohol-extract of soy
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protein on glomerular disease. Soy Protein Research, Japan 5, 76-80, 2002.
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Fig. 1. Glomerulosclerosis index at 26 weeks of age in
the experiment 1.
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Fig. 2. Changes in urinary protein excretion in Cont, SPE-
1, and SPE-2 rats. *P < 0.05 compared with Cont
rats in the experiment 2. Data were compared
using two-way ANOVA with repeated measures.
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Fig. 3. Serum total cholesterol levels during the course
of the experiment 2 in Cont, SPE-1, and SPE-2
rats. *P < 0.001 compared with Cont rats in
the experiment 2. Data were compared using
two-way ANOVA with repeated measures.
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Fig. 4. Glomerulosclerosis index at 28 weeks of age in
the experiment 2.
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Table 1. Serial data of body weight, the mean amount of diet consumed, urinary urea excretion and urinary
protein excretion in the experiment 1

Age (weeks) 10 14 18 22 26 P
. Casein 305+21 423+26 49025 530£29 552+31
Body weight (g) Soyprotein 307423 45431 520432 582437 615435 00
. Casein 235%x1.7 24.0%x06 22.2%+09 223+20 22.6%x2.0
Diet consumed (g/rat/day) o 0 i 961405 250+17 245+13 248+18 241411 0P
Urinary urea excretion Casein 180+31 20022 192430 231+48 183+43 <0.001
(mg/day) Soy protein ~ 216+35  242+20 220+32  267+17  271+39 ’
Urinary protein excretion — Casein 12+8 59+33 139+40 191+£51 210+44 <0.001
(mg/day) Soy protein 8+2 25+12 57425 91439 86+38 )

Table 2. Laboratory data in the experiment 1

Age (weeks) 10 18 22 26 P
. Casein 5.0+0.2 4.7+0.2 44402 4.2+0.3
Serum albumin (/100 mL) g " i 51401 5.0+0.1 48402 4501 0001
Total cholesterol Casein 123+11 154+10 187+15 202430 <0.005
(mg/100 mL) Soy protein 109+3 144+18 160+24 164 +21 ’

. . Casein 151+45 171£22 228+24 242+48
Triglycerides (mg/100mL) g 00 vein 109420 139425 15657 170+41 <000
Blood urea nitrogen Casein 13.9£1.2 15.2+2.1 nd 21.1£7.7 <001
(mg/100 mL) Soy protein 11.6+1.3 13.6+1.3 nd 17.7+1.6 ’
Serum creatinine Casein 0.2240.04 0.31%0.03 nd 0.36+0.10 <0.05
(mg/100 mL) Soy protein 0.20£0.02 0.26+0.05 nd 0.33+0.05 ’
Creatinine clearnace Casein 0.99£0.25 0.73+0.06 nd 0.62+0.10 <005
(mL/min/100 g body weight) Soy protein 1.14+0.09 0.77+0.09 nd 0.65+0.09 ’

. Casein nd nd nd 9.5+3.8
Estradiol (pg/mL) Soy protein nd nd nd 6.7+1.0 <005
Casein nd nd nd 226+116
Testosterone (ng/100 mL) Soy protein 0d nd nd 158+ 62 ns
nd=not done, ns=not significant.
Table 3. Laboratory data at the end of the experiment (28 weeks of age) in the experiment 2
Group n Alb BUN Cr Cer Testosterone  Estradiol
g/100mL  mg/100mL mg/100 mL mL/min100gBW ng/100 mL pg/mL
G1: Control 10 4.3+0.2 25.1+3.9 0.40£0.05 0.56+0.09 43.8+31.3 12.3+1.1
G2: SPE-1 10 44+0.3 19.4+4.8 0.37£0.07 0.68+0.13 71.7£39.2 9.6+1.5
G3: SPE-2 10 4.3£0.2 19.1+3.6 0.34+0.05 0.69+0.12 17.0+14.2 9.2+2.0
P Glvs.G2 ns <0.01 ns <0.05 ns <0.01
G1vs. G3 ns <0.005 ns <0.05 ns <0.05

Ccr=creatinine clearance, ns=not significant.
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