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Effects of soy isoflavones on bone mass and bone structure in rats by radioactive injury to kidney WU
Mingyw ZHU Guoying GAO Linfeng et al. Radiology Institute of Fudan University Shanghai 200032 China
Abstract Objective To study the effects of soy isoflavones on bone mineral density histomorphometry and
biomechanics in rats with osteoporosis induced by irradiation of the rat kidney. Methods Thirty two 3-month-old
male SD rats were randomly assigned into 4 groups evenly i.e.the radiation group Rad the non-radiation group

Non-Rad  the Bon-One group Bon-One and the soy isoflavones group SI . All rats were administrated single
15Gy 7 Cs y-ray irradiation by exposing double kedneys through operation except those in the Non-Rad group.
From 7 days after operation the SI group were fed by soy isoflavones 100 mg/ kg d the Bon-One group by Bon-
One 0.1 pg/ kg d  the Rad group and Non-Rad group by same volume of distilled water.90 days later all rats
were sacrificed and the following indices were observed BMD of L1-15 the bone histomorphometry and bone
biomechanical properties. Results ~ BMD of L1-L5 maximal load of femur and volume and number of bone
trabecula decreased significantly in Rad group compared to those in Non-Rad group which shows the model is
successful . Compared with the Rad group the SI group was characterized with significantly higher BMD of L1-L5
and maximal load of femur P <0.05 significantly larger volume and number of bone trabecula and smaller space
of bone trabecula P < 0.05 . Conclusions Soy isoflavones can improve BMD bone histomorphometry and bone
biomechanical properties in rat osteoporosis induced by kidney irradiation.
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g/em’
1 ©) Ls
1.1 20 mm 2 mm/min
1.1.1 SD 3 Max Load
280~310 g @ 10% L,
SCXK 2003-0002 HE Simple PCI
1.1.2 Garmma cell 40 7 Cs ¥ Th. Ar%
Canada HOLOGIC QDR 4000 X Th.N Th. Sp
USA AG-20 KNA Japan LEICA 1/3 Million’s
SP 1600 Germany METTLER TOLEDO
XS 105 Nikon 80i 20 pm
Pixera 150 CL Simple PCI
Pixera Simple PCI MAR MAR = /
Compix
1.1.3 1.2.4 SPSS
20040704 90% Genistin 11.0 One-Way ANOVA Bonferroni
5.02% Genistein 0.42% Daidzin 53.05% Daidzein P<0.05
1.27% Glycitin 33.47% Glycitein 0.87%
Bon-One 0.5 pgf 2
5909 2.1
1.2 3
1.2.1 SD 32 4 BMD
Rad Non-Rad Non-Rad 1
SI Bon-One 8 2 Non-Rad Rad BMD
1.2.2 9.4% P <0.05 6.1% P
<0.05 5.7% P <0.05
15.5% P <0.05
Cs v P>0.05> Rad
15Gy 0.89 Gy/min
Non-Rad 1 Rad
1w Th. Ar Th.N Non-Rad
SI 100 mg/ kg d Bon-One 31.5% P<0.05 40.5% P <0.05
0.1 pg/ kg d 2 mL Rad Th. Sp Non-Rad 78.0% P <0.05
Non-Rad MAR 44.4% P <0.05
3 14d 4d 3 2
3
1.2.3
@ 1~5 X 2.2 opP
BMD g/cm’
®@ 120°C 1h Rad IS Bon-One
cm 3 BMD 4.5% P <0.05 7.4% P <
i1 72 h 120C lh 0.05 4.6% P <0.05 7.5%
g/em’ 800°C 6 h P<0.05 5.6% P<0.05
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1 BMD s
BMD g/cm? o/ cm® g/emd®
Non-Rad 8 0.223+0.014 1.189+0.029 0.813+0.026
Rad 8 0.202 +0.006* 1.116£0.057* 0.767 +0.039*
IS 8 0.2110.006" 1.167+0.061 " 0.810£0.048"
Bon-One 8 0.217+0.004* 1.200+0.037° 0.825+0.027"
Non-Rad #P<0.05 Rad " P<0.05
2 X+s
N N 2.3 OP
Non-Rad 438.20 + 73.57 232.48+ 11.68
Rad 350.20 + 87.64 196.40 + 14.54* Rad IS Bon-One
IS 408.20 + 132.08 231.73+21.26" 17.9% P<0.05 26.5% P<
Bon-One 428.70£100.76  248.48+8.08" 0.05
Non-Rad *P<0.05 Rad *P<0.05 P>0.05 2
7.6% P<0.5 1

Non-rad
SI

H1

T & B BB /N RS M B (HE x 40)
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3 X=*s
Th. Ar % Th.N /mm Th.Sp mm MAR pm/d
Non-Rad 4 25.65+3.97 5.73+2.20 143 .81 £ 49.85 3.13+0.76
Rad 4 17.57 +4.18" 3.41+0.88% 255.92+74.52* 4.52+0.57*
IS 4 28.75+2.39" 5.50+0.99" 132.95£26.09" 3.32+0.67"
Bon-One 4 28.45+4.61" 5.71+0.69" 155.54 +31.88" 3.20+0.46"
Non-Rad #P<0.05 Rad " P<0.05

_ M2 BEERNFEZNTIRTx100)
A {858 4720 (Non-1ad) B #&I4H {Model) C AKEREMBTHAGSD D B4 #% I 3577 4 (Bone one)

2.4 op

1 Rad IS
Bon-One
63.6% P<0.05 61.9% P<0.05
61.3% P <0.05 167.4% P <0.05
48.1% P <0.05 39.2%
P<0.05 MAR 26.5% P <0.05
29.2% P <0.05 3 2
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