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A Basic Study of the Efficacy Assessments of the Dietary L-Arginine and
Soy Isoflavone Extracted on the Maintenance of Bone Mineral Density in
Chronic Kidney Disease (CKD) Model Rats

Kotoko MANO, Tomomi MIYAUCHI,
Satoru HARUMIYA and Hidemichi EBISAWA

The present study was carried out to determine whether dietary isoflavone and arginine
could preserve the renal function and prevent renal injury and bone mineral density loss in the
chronic kidney disease model rat.

We orally administered 360 mg/kg BW of adenine suspended in methylcellulose to ten-
week-old male Wistar rats for six days to generate a chronic kidney disease (CKD) model. As
a control, methylcellulose alone was administered to another group of rats (Intact).

The rats received 15 g/day of either the control diet (group CA) or the experimental diet
supplemented with isoflavone (group IF) or L-Arginine (group Arg) or isoflavone plus L-
Arginine simultaneously (group IFA) for 10 weeks.

Group CA still showed the symptoms of chronic kidney disease, such as renal swelling, a
decreased CCr, elevated BUN and increased urinary NAG activity compared to the Intact rats
that had not received adenine treatment.

The results were as follows: Compared with group CA, 1) Group IF showed a higher
femoral cancellous-BMD, but no improvement in the renal function estimated by the CCr and
BUN or the renal injury levels estimated by the urinary protein excretion and urinary NAG
activity. 2) Group Arg showed a higher CCr, lower BUN and lower urinary protein excretion;
however, the femoral cancellous-BMD did not increase. 3) Group IFA showed a lower urinary
protein excretion level and urinary NAG activity and higher femoral cancellous-BMD.

These results suggest that isoflavone and arginine are effective dietary agents for

suppressing renal failure and maintaining the BMD in a rat model of chronic kidney disease.
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Table 1. Compositions of experimental diet

Ingredients Intact/CA IF Arg IFA
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 (g) 1000.0 1000.0 1000.0 1000.0

Isoflavone content of the isoflavone extracted (soyaflavone HG): 50%
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Figure 1. Changes in body weight
During the adenine period, rats received 360 mg/kg BW of adenine intragastrically for 6 days.
After the adenine period, rats received an experimental diet for 10 weeks.
As a result of the adenine treatment, the body weight of the rats decreased.
The body weight of the rats recovered and increased during the experimental diet period.
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Table 2. Effects of dietary isoflavone extracted and L-Arginine
on organ weight in CKD model rats

Group n Liver Kidney1 Heart
g/kg BW

CA 6 29.4£2.52 5.9%1.02 3.2£0.22

IF 6 31.3%+2.92 6.310.62 3.0£0.22

Arg 6 25.4£1.72 5.0£0.42 3.0£0.12

IFA o 29.4£1.02 5.7£0.62 3.1£0.42

Intact 6 31.6£2.2v8 3.0£0.1* 3.3%0.4"s

*: Significant differences between group CA and group Intact at p<0.05.

ns: No significant differences between group CA and group Intact.

Numbers with different superscripts indicate significant differences among the
groups CA, IF, Arg and IFA at p<0.05.

1: Right kidney.
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Table 3. Effects of dietary isoflavone extracted and L-Arginine
on blood analyses in CKD model rats

Group n TP ALB GOT GPT
/100 ml g/100 ml U U

CA 6 8.3+1.12 4.0£0.12 60192 18162
IF 6 8.3%0.72 4.0+0.32 06232 17+62
Arg 6 7.4%0.42 3.9+0.22 60102 15422
IFA 5 7.81+0.22 4.3£0.22 60242 21+82
Intact 6 8.2£0.71s 4.31+0.208 90£34* 23+112
Group n Calcium T-chol TG

mg /100 ml mg /100 ml mg /100 ml
CA 6 10.60.42 107£82 921452
IF 6 10.8+0.32 80+15P 96252
Arg 6 10.4=0.22 1031162 69122
IFA 5 10.7+0.52 934-222b 73482
Intact 6 10.3£0.4vs 84+13* 116431

*: Significant differences between group CA and group Intact at p<0.05.

ns: No significant differences between group CA and group Intact.

Numbers with different superscripts indicate significant differences among the groups CA, IF, Arg
and IFA at p<0.05.

TP: Total protein. ALB: Albumin. T-chol: Total cholesterol. TG: Triglyceride.

Table 4. Effects of dietary isoflavone extracted and L-Arginine
on renal function in CKD model rats

Group n S-Creat U-Creat CCr BUN
mg/100 ml mg/day ml/min mg/100 ml
CA 6 1.54%0.192 8.6+1.82 0.396+0.1112 43.117.42
IF 6 1.44+0.292 8.74+1.22 0.433%+0.1102 38.1+13.82b
Arg 6 1.48+0.112 11.6+1.3P 0.551£0.100P 33.244.9b
IFA S 1.71%0.332 10.041.12b 0.427+0.138? 49.4+9.22
Intact 6 1.01£0.17* 13.3+0.8* 0.934+0.163* 16.7+1.4*

*: Significant differences between group CA and group Intact at p<0.05.

Numbers with different superscripts indicate significant differences among the groups CA, IF, Arg
and IFA at p<0.05.

S-Creat: Serum creatinine concentration. U-Creat: Urinary creatinine excretion.

CCr: Creatinine clearance, calculated from urinary and serum creatinine. BUN: Blood urea-nitrogen.



Table 5. Effects of dietary isoflavone extracted and L-Arginine
on improvement of glomerular and proximal tubule
injuries in CKD model rats

Group n NAG U-Prot
U/g Creat mg/day
CA 6 27.0+6.32 25.9+6.62P
IF 6 24.9+4.52b 33.9+6.8P
Arg 6 20.5+4.32b 17.4+3.6°
IFA 5 20.4+2.4P 24.0+6.8a¢
Intact 6 18.1+4.8* 22.13.1ms

*: Significant differences between group CA and group Intact at p<0.05.
ns: No significant differences between group CA and group Intact.
Numbers with different superscripts indicate significant differences among
the groups CA, IF, Arg and IFA at p<0.05.

NAG: N-acetyl D-glucosaminidase activity expressed as Unit per one gram

of urinary creatinine.
U-Prot: Urinary protein excretion.
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Table 6. Effects of dietary isoflavone extracted and L-Arginine on femoral
bone mineral density and micro-architecture in CKD model rats

Polar moment of

Group n Cortical-BMD Cancellous-BMD inertia
mg/cm’ mg/cm’

CA 6 11244232 392292 4.50+0.492

IF 6 1139+52 430+ 16P 4.71£0.422

Arg 6 11314152 392+9ac 4.69+0.382

IFA S 1127*62 433+20P 4.69+0.422

Intact 6 11584918 384+10vs 4.93+0.48"s

*: Significant differences between group CA and group Intact at p<0.05.
ns: No significant differences between group CA and group Intact.
Numbers with different superscripts indicate significant differences among the groups CA, IF,

Arg and IFA at p<0.05.
BMD: Bone mineral density.
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