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A Basic Study of the Efficacy of Dietary Soy Isoflavone Extract and L-Arginine
on the Renal Failure and Bone Mineral Density in
Relatively Early Stage of Chronic Kidney Disease (CKD) Model Rats

Kotoko MANO, Tomomi MIYAUCHI, Akiko OKADA,
Mio INABA, Hiromi SAKURAI, Mitsue SATO,
Mikako NIITSUMA, Yasuyo FUJITA and Hidemichi EBISAWA

The objective of the present study was to elucidate the efficacy of soybean isoflavones
extracted from hypocotyl and L-Arginine on the renal function, bone mineral density, and bone
strength of adult model rats in the relatively early stage of chronic kidney disease (CKD).

Based on our previous study, 360 mg/kg body weight of adenine suspended in a 2%
methyl cellulose solution was administered intragastrically for six days to generate CKD
model rats. For the intact/control condition, a 2% methyl cellulose solution was administered
to the rats for six days. After the administration of adenine, 32 rats were randomly divided
into four groups, and each group was fed a diet containing 20% casein protein (20CA, as a
control, Group CA), 20CA+0.20% soy isoflavone extract (Group IF), 20CA+1.0% L-Arginine
(Group Arg), and 20CA+0.20% soy isoflavone extract and 1.0% L-Arginine (IFA) at 15 g/day
for 25 days, respectively. Intact rats were also fed the control diet as in group CA.

Group CA had apparent renal failure, indicated by swelling of the kidneys, a decrease in
creatinine clearance (CCr), increased BUN and proteinuria and lower hematocrit, as well as
bone loss estimated by a lower bone weight, femoral-BMD and bone strength than the intact
control group. These results showed that adenine administration results in the development of
CKD and bone loss under the conditions used in the present study.

The results were as follows: Compared with group CA, 1) group IF showed a significantly
higher cancellous BMD in the femur, but no significant differences were observed in the
cortical BMD, bone strength, kidney weight, CCr, urinary protein excretion or urinary NAG
activity. 2) group Arg showed no significant differences in any parameters related to the
renal function, BMD or bone strength. 3) group IFA showed significantly lower values for
proteinuria, higher values for the urinary NAG activity and higher values for the femoral
cancellous BMD. However, there were no significant differences observed in the kidney weight,
CCr, bone weight or cortical BMD.

Based on these results, we concluded that the dietary soy isoflavone extract and L-Arginine
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maintained the bone BMD, albeit to a limited extent, and suppressed the renal failure of the

rats in the early stage of CKD under the conditions used in the present study.
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Table 1. Compositions of experimental diet

Ingredients Intact/CA IF Arg IFA
g

Isoflavone extracted* 0.0 2.0 0.0 2.0
L-Arginine 0.0 0.0 12.0 12.0
Casein 220.0 220.0 220.0 220.0
a-Corn starch 406.7 405.3 398.7 397.3
Sucrose 203.3 202.7 199.3 198.7
Cellulose powder 50.0 50.0 50.0 50.0
Mineral mixture 50.0 50.0 50.0 50.0
Vitamin mixture 20.0 20.0 20.0 20.0
Corn oil 50.0 50.0 50.0 50.0
Total amounts 1000.0 1000.0 1000.0 1000.0

*: Isoflavone extracted from soybean hypocotyl (Soyaflavone HG, Isoflavone
content: 50%, gifted from Fuji Oil Co. LTD, Osaka).
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Figure 1. Effects of dietary soy isoflavone extract and L-Arginine
on body weights in male CKD model rats after adenine
administerted intragastrically
Table 2. Effects of dietary soy isoflavone extract and L-Arginine on blood
parameters in male CKD model rats
ALB ALT AST T-chol
n g/100 ml karmen karmen mg/100 ml
CA 6 3.460.11 174+ 2.0 62.1+11.6 114+16
IF 7 3.38£0.20ns 14.9% 4.0vs 63.5113.9ns 79+14*
Arg 7 3.58£0.34ns 19.9%+ 4.0ms 65.9110.1ns 122+ 26ns
IFA 7 3.39£0.19ns 15.8+ 1.5ms 57.4% 6.9ns 70+15*
Intact 8 3.59%0.19 25.51+12.4 68.1113.6 771102
Calcium Phosphate Hematocrit
n mg/100 ml mg/100 ml %
CA 6 10.3+0.3 11.7£2.8 39£2
IF 7 10.5+0.4ns 11.4+1.4vs 41+ 2ns
Arg 7 10.5£0.20s 13.614.90s 39+ 3ms
IFA 7 10.440.3ns 10.241.90s 38+ 2ns
Intact 8 10.1£0.3 13.1+1.8 50+ 12

ALB: Serum albumin. ALT: Serum alanine amino-transferase activity.

AST: Serum aspartate amino-transferase activity.

T-chol: Serum total cholesterol concentration.

*. Significant difference from group CA at p<0.05.

a: Significant difference between Intact and CA at p<0.05.

ns; Not significantly different.



Table 3. Effects of dietary soy isoflavone extract and L-Arginine on organ
weights in male CKD model rats

Liver Heart Testis! Kidney!
n o/kg BW
CA 6 32.8£2.0 2.91£0.17 8.76%0.61 10.0£2.1
IF 7 33.6+2.7ns 3.227%0.340s 8.98+0.75ns 10.2£1.9ns
Arg 7 32.06.5ms 3.09%0.27ns 9.16+0.32ns 9.0E£1.3ms
IFA 7 31.942.60s 2.9940.22ns 9.2740.38ns 10.2£1.6ms
Intact 8 33.2£1.9 2.94%+0.21 8.38£0.49 2.840.2a

1. The right testicle and right kidney was evaluated from each rat.

*. Significant difference from group CA at p<0.05.

a: Significant difference between Intact and CA at p<0.05.

ns: Not significantly different.
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Table 4. Effects of dietary soy isoflavone extract and L-Arginine
on the renal function and proximal tubule injury in male
CKD model rats

Proteinuria BUN CCr NAG

n mg/day mg/100 ml ml/min mU/day

CA 6 85.3F14.7 27.9111.2 0.53%0.21 119£46
IF 7 73.0113.20s 31.9+ 8.7ns 0.42£0.11ns 90+460s
Arg 7 70.7116.0ms 28.0£ 9.0vs 0.460.13ns 83+38ns
IFA 7 57.8+11.7* 31.9+ 8.7ns 0.44+0.09s 250482*
Intact 8 65.3112.8~ 8.7+ 1.02 1.41%0.232 149+£52

Proteinuria: Urinary protein excretion. BUN: Blood urea nitrogen.

CCr: Creatinine clearance. NAG: N-acetyl D-glucosaminidase activity in urine.

*. Significant difference from group CA at p<0.05.

a: Significant difference between Intact and CA at p<0.05.

ns; Not significantly different.
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Table 5. Effects of dietary soy isoflavone extract and L-Arginine on the femoral
weight, BMD, bone-strength and arcuation degree in male CKD

model rats
Dry-weight CI(;II"\‘SIilc)al Carllscl\e/&llll)ous Bone Arcuation
strength degree
n meg mg/cm’ mg/cm’ N cm

CA 6 827166 1038=%0.17 352+ 6 122+ 7 1.00%0.16
IF 7 8034-47ns 1048=%0.34»s 384+16* 114+ 7ns 0.93£0.14xs
Arg 7 8271-38ns 1037=%0.270s 360 23ns 1124120s 0.96£0.07xs
IFA 7 764 49ns 1043£0.220s 3761-18ns 106+13* 0.92£0.150s
Intact 8 893430 1081=%0.212 379412 131= 8 0.86£0.072

Right femurs were used.

*. Significant difference from group CA at p<0.05.

a: Significant difference between Intact and CA at p<0.05.

ns; Not significantly different.
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