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ABSTRACT

In the previous study, we found that a significant negative correlation between
plasma genistein concentration and urinary deoxypyridinoline (D-Pyr), a marker of
bone resorption, and a positive correlation between urinary equol excretion and
plasma osteocalcin (OC) were present in women (n=41) living in an area of Tohoku,
Japan. In the present study, to assess the correlation among isoflavone
concentrations in biological fluids, sex-hormone binding globulin (SHBG) and bone
biomarkers, we analyzed plasma and urinary isoflavonoid concentrations, bone
mineral density (BMD), plasma OC and SHBG, and urinary D-Pyr levels. The
subjects were 93 female volunteers (33-84 years old, premenopause 19,

postmenopause 74), who gave their written informed consent to participate to the
study during 1997-2000. Each subject completed a 3-day dietary record and the
health check-up. Their plasma and 24 h-urine samples were collected for
measurement of isoflavonoid concentrations by the time-resolved fluoroimmunoas-
say and HPLC. OC and D-Pyr were measured by the enzyme linked immunosorbent
assay. Stiffness value of bone was used for the assessment of subjects' BMD. After
multiple regression analysis to assess the relationship of bone health, dietary factor
and life style, eliminating confounding factors(age, BMI, intake of carbohydrate,
calcium, phosphorus, magnesium, vitamin C and vitamin K), a significant positive
correlation between plasma daidzein and BMD was observed in equol excreters (r=
0.290, n=50, P<0.05). Additionally, we measured plasma 17p-estradiol and SHBG
concentrations in pre-(n=15) and postmenopausal (n=44) women from the study
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2000. In premenopausal women, there was a significant positive correlation between
plasma genistein concentration and BMD (r=0.724, P< 0.001), and between plasma
daidzein concentration and SHBG concentration (r=0.309, P<0.05), respectively. Soy

Protein Research, Japan 4, 135-141, 2001.
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Table 1. Physical characterizations and bone bio-

marker
Age 58+ 9
Height (cm) 151.2 £ 55
Weight (kg) 555+ 7.9
Body mass index (BMI) 243+ 33
BMD (Stiffness, g/cm?) 77.1 + 144
Plasma osteocalcin (ng/mlL.) 46 + 35
Urinary deoxypyridinoline 89 £39

(nM/mM creatinine)

"Means * SD

%% & &£ U /R genistein, daidzein $ £ U equol B

4% genistein, daidzein BIES & U d (24 B
J®) @ genistein, daidzein, equol I&E D FJfEB L U
EHERZ% Table 2 \R L7z, TS IIREF LIZIZM
HOMHETHY, equol FHkFIZEEOHEHTH - 7.
BEEZHBEEHE L -ERRIMT

BMD, BE{#f~v— 7 — L AEBLVEFEZTELDOHE
BIRET 5728, ZORMAF L LTBMD Tid, 4
#, BMI, ¥¥3C, ¥4I VKHEBRELOHICH
B HEFEIED SN (P<0.05) (Table 3). BB~
— =D O0C T, #E, INVIIh, )y, TTH
YL, €Y Iy CENELOMICEELBRIRD
Lz (P<0.05). &EIEERN~— 7 —® D-Pyr

Table 2. Genistein, daidzein and equol concentra-
tions in plasma and urine

Plasma (nmol/L) Urine (¢#mol/24 h)
Genistein . Genistein
+ +
gy 204326300 TP 131 & 107
Daidzein Daidzein
+ +
oy sLoxsos TN 209+ 001
"Median + SD Equol 55 4 107
+ (n=go) 132*10.

Table 3. Factors influencing bone metabolism

Stiffness

Plasma OC  Urinary D-Pyr

Dependent variable

Standard partial regression coefficient

Independent variable

Age —0.461™ 0.165 —0.099
BMI 0.221" —0.063 0.185
Body fat 0.211 —0.052 0.104
Exercise 0.082 —0.089 —0.063
Protein 0.116 —0.146 0.114
Animal protein 0.028 —0.146 0.122
Fat 0.175 —0.159 0.116
Animal fat 0.074 —0.182 0.076
Carbohydrate 0.139 0.378™ —0.021
Calcium 0.132 —0.272™" 0.054
Phosphorus 0.158 —0.260" 0.105
Magnesium 0.243 —0.314™ 0.172
Vitamin C 0.260" —0.210" 0.193
Vitamin D —0.093 —0.154 0.064
Vitamin K 0.300™ —0.166 0.038
Plasma total cholesterol 0.007 —0.206 0.150
Coefficient of determination
0.422 0.510 0.250

R?)

OC, osteocalcin; D-Pyr, deoxypyridinoline. "P < 0.05, ™P < 0.01
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7. BMD &[4V 75Ky, b LA VEVE
e OHEMBEREFERLLLE A, &R TIEBMD
L IM4E daidzein & OBIZAZE R IEOME (r = 0.309,
P<0001) 7°& 5N, A #&HF Tk, BMD & I 4
genistein (r = 0.724, P < 0.01), Ifil## daidzein ¥ SHBG
(r =0.309, P<0.05)) & DR CTIEDOMEAHIRD S/,

Table 4. Changes of genistein, daidzein, E. and
SHBG concentrations in plasma and BMD
between pre- and post-menopausal women

Participants from
August, 2000

Premenopausal Postmeopausal
(33-51 y,n=15) (49-84 y, n=44)

Plasma (nmol/L)
Genistein 281.3 & 70.7 334.1 £ 479
Daidzein 77.8 £ 10.7 824 + 124
E:» 0.60 = 0.15 0.08 = 0.01
SHBG 715 £ 9.7 61.2 49
BMD (g/cm?) 94.7 £ 17.8 783 + 17.8

Values are means = SEM.
"Significantly different from premenopausal, P < 0.05.
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Fig. 1. Correlation between BMD and plasma daidzein concentrations in equol excreters.
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