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ABSTRACT

The number of type 2 diabetes mellitus (T2DM) patients is rapidly increasing
and is becoming a serious problem all over the world. T2DM may lead to various
complications such as diabetic retinopathy, neuropathy and nephropathy. In
the therapy of diabetic nephropathy, most people pay attention to the dietary
protein intake, but only a few focus on the effect of protein sources on diabetic
nephropathy. Therefore, we attempted to clarify the effects of different protein
sources on diabetes and diabetic nephropathy. Male non-obese type 2 diabetic Goto-
Kakizaki (GK) rats were fed high sucrose diets for 15 wk with 20% casein (C) or
soy protein isolate (SPI). The fasting blood glucose levels and the markers related
to diabetes and kidney functions in the blood and urinary albumin excretion were
determined. Kidney tissue sections were obtained for histological analysis. SPI had
no elects on fasting blood levels of glucose, insulin and adiponectin. However, the
levels of plasma alkaline phosphatase, hematocrit and urinary albumin excretion in
GK rats fed SPI were significantly improved compared with those of the C group.
In addition, renal glomerular damage was significantly suppressed in the SPI group.
These results suggest that SPI has a suppressive ellect on progression of diabetic
nephropathy. Soy Protein Research, Japan 15, 151-155, 2012.
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Table 1. Composition of experimental diets

C SPI
CP20% CP20%
Ingredient’ 0
Casein (CP 84.3%) 23.72 —
SPI (CP 85.3%) — 2345
Cornstarch 29.22 29.80
Sucrose 30.00 30.00
Soybean oil 7.00 7.00
Cellulose 5.00 5.00
Mineral mix (AIN-93G-MX) 3.50 3.50
Vitamin mix (AIN-93-VX) 1.00 1.00
L-cystine 0.30 —
Choline bitartrate 0.25 0.25
Tert-butylhydroquinone 0.0014 0.0014

" Based on AIN-93G except for 30% sucrose. C, casein;
SPI, soy protein isolate.
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Table 2. Growth performance

C SPI
Initial body weight (g) 1724+ 40 1722+ 37
Final body weight (g) 3845+ 81 3798+ 35
Food intake (9715 wk) 1,680.3+ 235 1,6034+ 11.9*
Liver weight (/100 g b.w.) 266+ 007  2.38+ 0.04*
Kidney weight (g/100 g b.w.) 0.71+ 002  0.69+ 0.02
Depod fat weight (9/100 g bw,) 442+ 014 438+ 014

C, casein; SPI, soy protein isolate. Data represent
meanst SEM. *An asterisk shows a significant
dillerence (p<0.05).
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Fig. 1 Elects of soy protein isolate on fasting blood
levels in GK rats. The blood was collected
from the tail vein after the rats were fasted
for 18 h. C, casein; SPI, soy protein isolate.
Data represent means + SEM. *An asterisk
shows a significant dilJerence (p<0.05).
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Fig. 2 Effects of soy protein isolate on blood
parameters related to diabetes and diabetic
complication. C, casein; SPI, soy protein isolate.
Data represent means + SEM. *Asterisks
show a significant dilerence (p<0.05).
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Fig. 3 Effects of soy protein isolate on urinary
albumin excretion in GK rats. Urine was
collected for 3 d and the collection was
conducted at 0, 3, 8, 12, 15 wk. C, casein; SPI,
soy protein isolate. Data represent means
+ SEM. *An asterisk shows a significant
diJerence (p<0.05).
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Fig. 4 Effects of soy protein isolate on kidney
histological damages in GK rats. Kidneys
were fixed by 4% paraformaldehyde. After
stained by periodic acid-Schil stain, the degree
of glomerular damage in the kidneys of GK
rats was quantitated with Image pro. (A),
microscopic images of glomeruli in the cortico-
medullary junction of kidneys. (B), the degree
of glomerular damage in kidneys. C, casein;
SPI, soy protein isolate; CMJ, cortico-medullary
junction; Co, cortex. Data represent means *
SEM. ***® Dilerent letters show a significant
diJerence (p<0.05).
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