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ABSTRACT

Soy isoflavones have received increasing attention because of their potential role in
the prevention of osteoporosis. However, we previously observed no response in bone
mineral density (BMD) in some aging rats fed isoflavones. Thus, in the present study,
we investigated individual variability in bone metabolism of rats in response to
dietary daidzein. Ovariectomized (OVX) 4-mo and 24-mo old rats were fed 13 g of a
diet supplemented with no (OVX-CA), 0.44% (OVX-DL) or 0.88% (OVX-DH) daidzein
for 12 wk. Rats fed OVX-DH had lower femoral BMD and higher bone metabolic
markers than OVX-CA fed rats, although wide individual variation in BMD was
observed in the 24-mo old rats. ER-alpha, ER-beta, HMG-CoA reductase, BMP-2 and
FT-alpha mRNA expressions in the femurs of the 24-mo old rats were measured by
the RT-PCR method. Lower mRNA expression of HMG-CoA reductase was observed
in the OVX-DH group compared to the OVX-CA group. When comparing
characteristics of the 24-mo old rats fed OVX-DH, we found that rats with the highest
BMD (BMD-H) had lower mRNA expression for HMG-CoA reductase and ER-alpha
than rats with the lowest BMD (BMD-L). This suggests that dietary daidzein may
inhibit HMG-CoA reductase mRNA expression. HMG-CoA reductase and ER-alpha
expressions may partially explain the individual variability in response to dietary
daidzein on bone metabolism. Soy Protein Research, Japan 6, 116-121, 2003.
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Table 1. Experimental diet

Group Experimental diet

OVX-CA 20% Casein-protein diet (20CA), 13 g/day

OVX-DL 20CA + 0.44% Daidzein , 13 g/day

OVX-DH 20CA + 0.88% Daidzein , 13 g/day

Sham 20CA , 13 g/day
BIEIEH
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Vo) rvmrE L. FO%T v bR IERIL
&L, BHIZKBRE 2R L, WAEECEHE
e, —T10CTERAF L. 20, TEE=, KWGE
T, B4 AT I v, MG TV LS
il L.

KBRE (C 5T 2 mRNARRDAEIE
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AGPCH#: & FHWTT-RNAZ I L7z, % L TRT-PCR
FERL, Aoy 2w E (ER-«, ER-3),
HMG-CoA reductase, Bone morphogenetic protein-2
(BMP-2), Farnesyl transferase-a (FT-«) ®mRNA
EHAWELZ, PCRIZIUTOFS A <v—ty b %
i L7z, ER-al3AATTCTGACAATCGACGCCAG
(forward) 3 £ I'GTGCTTCAACATTCTCCCTCCTC
(reverse), ER-BIZGTCCTGCTGTGATGAACTAC
(forward) # & IFCCCTCTTTGCGTTTGGACTA
(reverse), HMG-CoA reductaseldGGGACGGT
GACACTTACCATCTGTATGATG (forward) & U°
ATCATCTTGGAGAGATAAAACTGCCA (reverse),
BMP-213CACATCTGCAGAGCTCCAGAT (forward)
B L UGACGCTTTTCACGTTTGTGGA (reverse),
Farnesyltransferase-« IdTCTGTGTGGAACCAA
AGACAC (forward) B X FACTCTGGAGGGAC
CGTCCAAT (reverse) # ZNZNTIF4~<v—L LT
w7z,
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4 mo n Body wt Uterus Liver Kidney Heart
g ¢/kg BW g/kg BW ¢/kg BW g/kg BW

OVX-CA 6 220427 1.31+1.16 30.8+5.0 5.80+0.72 2.86+0.34
OVX-DL 4 215+21 1.86+0.95 334+4.2 6.51+1.06 3.01+0.51
OVX-DH 4 191+ 7 0.67£0.12 29.0+1.1 6.234+0.40 2.79+0.21
Sham 3 198+ 4 2.63+0.60 34.9+0.2 6.57+0.14 3.03+0.12

24 mo n Body wt Uterus Liver Kidney Heart

g g/kg BW g/kg BW g/kg BW g/kg BW
OVX-CA 3 266+36 2.40+1.30 42.8+8.0 7.94+1.25 4.17+1.02
OVX-DH 7 25621 2.234+0.90 32.8+4.3* 7.09£0.54 3.24+0.35%
Sham 2 25645 7.12+2.55 35.1+3.4 7.21£0.72 3.55+0.35
*: Significantly different from OVX-CA at P<0.05. Mean *+ SD.
Table 3. Blood analyses
4 mo n ALB Ca T-chol
¢/100 mL mg/100 mL mg/100 mL

OVX-CA 6 3.3+0.5 10.3+0.4 117.7+£17.5
OVX-DL 4 3.6%0.3 10.7+04 90.4+10.0*
OVX-DH 4 3.2+04 11.0+0.7 99.9+114
Sham 3 3.1+0.6 10.7+0.2 100.6+ 8.0

24 mo n ALB Ca T-chol

¢/100 mL mg/100 mL mg/100 mL

OVX-CA 3 3.4+0.2 10.1+0.2 193.6+69.5
OVX-DH 7 3.2+0.2 9.9£0.9 150.0+£49.9
Sham 2 3.24+0.2 9.9+0.6 136.9+47.2

*: Significantly different from OVX-CA at P<0.05. Mean *+ SD.
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Table 4. Bone metabolic markers

4 mo n 0oC DPN BMD BMC
ng/mL nmole/day mg/mm? mg
OVX-CA 6 18127 61.5+15.3 0.161+0.013 251+17
OVX-DL 4 155+27 63.9+ 9.3 0.16940.017 270+24
OVX-DH 4 200+76 90.7+24.1* 0.15540.009 245+18
Sham 3 148+44 40.3+20.4 0.17540.005 288+19*
24 mo n 0oC DPN BMD BMC
ng/mL nmole/day mg/mm? mg
OVX-CA 3 105+44 42.7+22.3 0.18340.007 340+16
OVX-DH 7 146+26 43.9+26.8 0.177+0.029 323+63
Sham 2 99+17 26,5+ 3.5 0.1780.009 324+ 3*

OC: Osteocalcin. DPN: Urinary deoxypyridinoline. BMD: Bone mineral density. BMC: Bone mineral content.
*: Significantly different from OVX-CA at P<0.05. Mean + SD.
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Fig. 1. Effects of dietary daidzein on expression of ER-a,
ER-3, HMG-CoA reductase, Bone morphogenetic
protein-2 (BMP-2) and Farnesyl transferase-«
(FT-«) mRNA in 24-mo rat femur. (A) Nothern
blot analysis. (B) Calculated density from dot-blot
data for Nothern blot analysis. Total RNA
isolated from 24-mo rat femur was reverse
transcribed and the cDNA obtained was
subjected to PCR employing primers specific for
ER-«, ER-$3, HMG-CoA reductase, BMP-2 and
FT-« as described in method.
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Fig. 2. Effects of individual variability on gene expression in response to dietary daidzein. Two rats that had
highest and lowest BMD were selected from OVX-DH in 24-month old rat, then the average values in
density were calculated from the Northern blot analysis. [, OVX-CA; 22, BMD-High; ZZ, BMD-LOW.
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