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A Study on Daily Isoflavone Intake from Soy Foods and Urinary Excretion of
Deoxypyridinoline, Ca and Zn in Postmenopausal Women with Osteoporosis
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Abstract

This study assessed the effects of daily isoflavone intake on urinary excretion of deoxypyridinoline(DPD), Ca and Zn
excretion as an index of bone resorption rates in 162 postmenopausal esteoporotic women. There were 87 participants
in the osteoporosis group and 75 in the control group. The average age in the osteoporosis group was 62.97 years and
that of the control group was 63.67 years. There were no significant differences between the two groups in height, weight
and body mass index. The osteoporosis group consumed significantly lower amounts of soy foods compared to the control
group(p<0.001). Daily isoflavone intake was significantly different between the osteoporosis group(29.19 mg) and the
control group(48.56 mg). The average urinary excretion of deoxypyridinoline in the osteoporosis and control groups were
5.71 nmol/mmol Cr and 5.15 nmol/mmol Cr, respectively and these values were significantly different(p<0.05). In addition,
the subjects in the osteoporosis group and control group exhibited significant difference in urinary excretion of Ca(200.16
mg/day, 177.05 mg/day respectively) and Zn(333.32 ng/day, 303.68 ug/day respectively) at the levels of p<0.01 and p<0.05,
respectively. There were no significant differences between the two groups in mineral intake. Thus, daily isoflavene intakes
may contribute to decreases in the rates of urinary excretion of deoxypyridinoline, Ca and Zn in postmenopausal subjects.
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4] O (Pritchard et al 2002, Teede HJ
2002), 717 ALE Aol AT, FAYR 2B, The A
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ofQlo] 7RI}t v EaPA Hgho] oksiA Yehte A
o2 HEusdckHolt S 1997).

Ao d e g doli s Aol Sdxe] W}
H A 7)ol Z2XA vehr] djidel 2= o9]d o
& EoiAt AR BHES S8k L 9SSl
t} 1 5 deoxypyridinoline(DPD)-& Z %2 of|A] whA % 1}
EA|E o5 Fepallo] BEWA felEy Solm) =
o}l & &3 & whdste 7P FEig Ageky g Al &
4= THCeballos et al 2005, Kleerekoper M 1996, Sirtori et
al 1997).
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~2.5) 87% 3} A Ak o A(control: T-score>—1) 754 & thAt

A2 slo] 49 108 RE 7€ 204711 AE 24 2 2o] A
]

NI A58 AA AHE AlZ7|(Fitness measuring system,
-102, JENIX, Korea)E AHg-8tc] 7h-8 KAH /ol A]

Ha A3 A2 et 7 g3 A

Folrlo} gaEEaT:

< o] §3ta] A d ek x4 (BMI: Body Mass Index=4|Z(kg)/
M)’ 1Z AEslgn). slelsde 9uo] B 24
ol-g-3t] A8 1, o8 VIFLE e}t o] | W
&(WHR: Waist Hip Ratio)S 4r&3lgth d¢e == st
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o] A ZAE 24A13F S E 0] 83k 3U3te 2
o] 4HE A F 4F By} T2 18(The Korean Nutri-
tion Society 2005)2 ©]-&3ld A YAtxte] 1Y Jokik A
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QAN PASR ol2FR HATE Fa ol2Fe}
29 AY2EQ15 o] =Rl BAE 9] z}i(de Klei-
jn et al 2001, Liggins et al 2000, Lee et al 2000, Franke et
al 1998 272 SA6Th o|AZTE-e o2 4F
TEH o tiiEe] o] fFAFS 1,00089] 1
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yrilinks-D kit(Metra Biosystems, USA)E A}-8-38}
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£ Ao dojd BE Aae Hid RFHAE T8}
Qi1 F 7o) ¥l mi SAS(Statistical Analysis System, Ver-
sion 8.1) program& ©]-&3}od, Student's r-test= Z}z} 3|
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st HE ErhEs T 2w 27 A% 242 1655
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Z A3 71742 153233 13463010k T3 4£27) dge
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Table 1. Anthropometric measurements maternal factors
from each food group in subjects with different bone mi-
neral density

Variables 0“&‘1’;’;;’“5 fn(’j;rs")l
Age(yrs) 6297+ 743" 63.67+ 8.16
Height(cm) 151.04+ 555  152.58+ 5.81
Weight(kg) 57.94+ 833 60.30+ 8.23
BMIP(kg/m’) 2537+ 3.15 25.88+ 3.09
WHR” 0.87+ 0.06 0.88+ 0.06
Age at menarche(yrs) 16.55+ 1.73 16.97+ 2.18
Age at menopause(yrs) 50.41+ 1.81 50.21+ 3.76
Period after menopause(yrs) 1532+ 8.62 13.46x+ 9.37
SBP*(mmHg) 137.30+23.83  135.67+22.06
DBP (mmHg) 75.32+12.33 75.72+11.41
Y MeantSD.  ? Body Mass Index. » Waist Hip Ratio.

K Systolic Blood Pressure. % Diastolic Blood Pressure.
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]ﬂ;}nﬂ Table 28} 2t} 93 TS TrjaEsgo] -2.79,
0672 A1 Aol E Ve 2.7 (p<0.001),
EHQ fZ: U zo] TS ZrlEZTto] —2.80, & o] —0.63
A9l 2to]E B Y THp<0.001).
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MFE
| 49 2418 Fok w40 A7

1d %‘ﬁ_‘ FEE AHFH 59 L AA 71edd S A
2] H|-&(The Korean Nutrition Society 2005)< Table 3, 4%}
2 A7 RS 94 A4 4AE B DTSR
U&7 A2AE vws)] BW €8 HF e FogSIgo|
W 1,437.11 keal(]dA] B B .o 2ko] 83.94%), o270
B 1,432.58 keal(o|L1=] B3 B g 2ko] 83.66%) 2 322
G FAHH71E(2005) 50~644|9] oAz} HF ol x| FF LR
2F 1,800 kealo} )3t A] 2 ATolN % Fole] A 47}
B ik

A HH e SUgSTol 56.09 g(AA AT
124.64 %), thZa0] 56.68 g(AF A& e 125.96%) A
5 2 25 vEd 43 N8S ysuiRloy 8 99
A3 715(2005) 50~60M|2] oA} Ho 14 dd A 4
F 45 g7} vt &2 FEoIUA 2001 d % IR
of aEZAHMinistry of Health Welfare 2002), 50~602j2] o=}
gt 1Y v H3 ek 62.7 g3 v A] ofgE we H2] 4
To|ATh

A €%l e S, id, 2] 4 veS
B ZoheErel A9 68.17 : 1561 : 16.21 o]l1L, tha
9] 75 68.68 : 1583 : 1549 2 5 & 7bo| FA}E v)&
2A 51 g FHH7E(2005)N4 AAlEE ke 55
~70%, THA 7~20%, X|HF 15~25% <} v|@ A] BlmA A
2 AF HEE eItk & F Qo HE A, vjER
Bo P, Feg BUHEE3 34T 2% 84%F o139l 44
e S B ol BIENR] By, By, folate, BIE}] E, Ca, Zn &
R I EEEE LY
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Table 2. Bone mineral density subjects

Variables Osteoporosis(n=87) Control(n=75)

BMD-S*(g/cm’) 0.84+0.15" 0.970.12""%
BMD-S(T-score) -2.79+0.71 -0.67+0.65™
BMD-F(g/cm?) 0.61+1.00 0.75£0.09""
BMD-F(T-score) ~2.80+0.88 -0.63+0.79""

D MeantSD.  ? Bone mineral density-Spine.
® Bone mineral density-Femoral neck.

9 Significance as determined by Student's rtest. ~ p<0.001.
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Table 3. Mean daily energy and nutrient intakes from each
food group in subjects with different bone mineral density
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Table 4. Percent KDRIs values of daily energy and nutrient
intakes from each food group in subjects with different bone
mineral density

Variables Osteoporosis(n=87)  Control(n=75)
Energy(keal) 1,437.11= 272.51 1,432.58+ 273.43"
Protein(g) 56.09+ 19.11 56.68+ 20.03
Fat(g) 25.89+ 13.07 24,66+ ' 10.97
Carbohydrate(g) 24491+ 8598 24598+ 40.39
Crude fiber(g) 6.82+ 257 6.66x 232
Ash(g) 17.84+ 699 17.98+  7.30
Vitamin A(ug RE) 784.70+ 366.06 73093+ 533.58

Retinol(ug) 49.79+ 60.10 4227+ 46.69

Carotene(mg) 4,372.53+2,535.49  3,618.75+2,297.63
Vitamin Bi(mg) 1.01+ 044 092+ 030
Vitamin Bx(mg) 0.78+ 034 078+ 033
Niacin(mg NE) 1435+ 7.57 1277+ 3.88
Vitamin Be(mg) 1.50+  0.64 1.54+  0.60
Folate(ug) 258.68+ 190.39 269.83+ 193.33
Vitamin C(mg) 93.12+ 73.35 107.06=  64.94
Vitamin E(mg «-TE) 6.64+ 416 712+ 411
Calcium(mg) 439.02+ 192.24 509.36+ 292.01
Phosphorus(mg) 920.55+ 360.37 892.92+ 275.07
Iron(mg) 1105 3.74 10.64=  3.84
Zinc(mg) 648+  1.86 6.86x 1.59
V' MeantSD.

53] o] HHAEe IUTETL 439.02 mg(H Y AHF
9] 55.07%), tHFT- 509.36 mg(B A3 2] 63.86 %)<
HHFE B Tl A Zo] ozt o, =
o191 1Y H 2 AT 19759 olg = st Z0)
£ HAIT o] 700 mgE {A E31lon tgo] =l
FFHFH715(2005) 50~604 5] 14 B 43 800
mgQ 2 BRI HstH JH ¥lE&L BE 5947%q At
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Variables Osteoporosis(n=87) Control(r=75)
Energy(EAR)” 83.94+17.24" 83.66%15.97
Protein(RI)” 124.64+42 45 125.96+44.51
Vitamin A(RI) 130.67+61.02 121,70+88.99
Vitamin By(RI) 91.43+39.66 83.99+27.23
Vitamin By(RI) 68.95+28.08 64.56+27.25
Niacin(RI) 102.52+54.09 91.18£27.73
Vitamin Bg(RI) 107.30+45.40 109.89+42.79
Folate(RI) 64.67+£47.60 67.46+48.33
Vitamin C(RI) 93.12+73.35 107.06+64.94
Vitamin E(RI) 66.35+41.66 71.19+41.13
Calcium(RI) 55.07+24.24 63.86+36.37
Phosphorus(RI) 131.51+£51.48 127.56+39.30
Iron(RI) 121.99+42.37 116.54+43.49
Zinc(RI) 81.01+23.88 85.75+22.07

Y MeantSD. ? EAR : Estimated Average Requirements.

» RI : Recommended Intake.

FollM = izl 2% AF el 2001 d FU27%F - G
AHMinistry of Health Welfare 2002) 50~604]¢] AJ<l 14 F
F 4AF 305 gtk o we 4 FEol9

2] 5
© Table 63} v} Bt o]aFehe JHFL BvhaS
oA ZH2} 29.19 mg, 48.56 mgo. & FrlEEFe] A
Aol AT A 60.11%=, F F ol f22Q A}
°lE YEHATHp<0.001).

ZA ALY 1Y it o) AZ R AHFES vF XY
< e Z & HA ¥ o4l 27.3 mg(Choi SH 2000), Lee
et al(2000)°] H.18} 35~604|2] 73 oJ4d9 o] aFel A
Hk 244 mg, T2919] 19.3 mgH Tl =& Ho|9t (Ho er
al 2000), 520 2AE 3l 48919 3% AF e 150~
200 mg(Adlercreutz et al 1991, Cassidy et al 1995) XH.U}+=
nj|-9- skt

olaZ R FFH A XK, d&md ik i F 100
gZFol 100~300 mg = &= IJi(Wang & Murphy
1994a, 1994b, Messina M 1998), o]2]&} o] A~Z e} o] 4
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Table S. Food intakes from each food group in subjects with
different bone mineral density

Variables(g) Osteoporosis(»=87) Control(n=75)
Cereals 23941+ 62.10" 233.81+ 64.92
Potatoes 28.32+ 43.16 2337+ 29.14
Sugars 544+ 541 490+ 442
Soy foods 36.11+ 19.44 50.70+ 16,962
Seeds 3.89+ 8.60 3.69+ 9.58
Vegetables 259.80+138.47 239.16+ 93.10
Mushrooms 3.94+ 6.85 3.02+ 6.97
Fruits 159.19+132.29 . 142.79+140.34
Meats 30.17+ 31.80 35.46 30.48
Eggs 17.04+ 19.92 14.57+ 18.12
Fishes 50.10+ 41.51 47.98+ 34.77
Seaweeds 592+ 9.84 496+ 9.81
Milk 60.68+ 93.50 53.71% 66.81
Oils 4.14+ 323 474+ 324
Beverages 2051+ 42.59 19.76+ 63.42
Seasonings 26.08+ 16.13 2428+ 13.89

Y MeanSD. 7 Significance as determined by Student's -test.

™ p<0.001.

Table 6. Mean daily isoflavone intakes from each food
group in subjects with different bone mineral density

Variables Osteoporosis(n=87)  Control(n=75)
Daidzein(mg) 13.64£11.377 21.84+10.647%
Genistein(mg) 15.55+12.37 26.72+13.04™
Total isoflavone(mg) 29.19423.67 48.56+23.68""

Y Mean=SD.
™ p<0.001.

? Significance as determined by Student's ¢-test.

e AFAviet 43 2 Aolvt 2 Aoz e
Fjg] @7 ke A4 HEe] Aolol oI Fow wol
e, 22 sfRle] fAbE 2] AT ZHolE 4% 2}
W3 ol 2BHE BT AR FH thay] o] ol
22 43 2E0 A8 Bel o Holn,
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6. £ & DPD szt
D3 Ho] 4AE Bal BUFFEI frETe 2¥F
©| DPD9| vjj4d 22 Table 73 2t} & &3 A ES) 4w
DPDe| wjAd oA FTFEZEFE 5.71 nmol/mmol Cr, thZ*
T 5.15 nmol/mmol Cr& F & 7ol /&<l Aol 7} 9IS
th(p<0.05).
DPDE & Aol A=Y sh3Al o) o) s =w

A & 71-0 A WA Yor gAlEA] ¥ g Ao
A4 ¥l thRubinacci et al 1999). Wa}A] AW¥ 3 DPDL ¥ 7
F oAgeA H7E A Aol Blsted ge] mjidEE & 439
o] AzlebAl )71 FrHCeballos et al 2005, Kleerekoper M
1996). Morabito et al(2002)%. o|€zlole] H7 & o Aol
Y AU2HQ 54 mge 12709 E9F HEAZAS u] DPD
jdako] xRy fodez Aty Hagrh
3 A E AT FHol l 84 Bt AF kg WY T
1AZ 8-S 40~80 mg 2332 ©) Ao DPD %7} 7+
aFo] T o]lAaZEREe] md 3= & wA &(bone turn-
over)g w5t R8I vHPicherit er al 2001). L&}
Wangen ez al(2000)2 =7 F oA £ tjF g

ol aFeHE 3/1Y B EEAIZ A7 Aol DPD
Aol A g B3 (65 mg/day)?} 1 F3F H2(130 mg/day)
oA <kzbel ZhA Ak JERIAY, feolFo|A]E o
ottty Busidth

olAe] Ang E AFJME H7
LA F olaZehE HFHIT & diAL X
g g} fojdQl HAE Ho & i’_iﬂ%
e TarA =

[+

tlo

Fig. 1, 29} 2T} AvlolA] 24 19 Md e 2uasae

200.16 mg, thZTS 177.05 mge & A4 ¥ 100~300
mg, Lee er al 1999)°] &35 o), S5 oA 24 vl
deko] mgtor] T & 7ol F2A< Ae]E HATHp<0.01)

Sairanen et al (2000)2] Q7oA HE T S =
AN E] LS )Y 0.5 mgT ZHF 800 mgS A3 AT

Table 7. Urinary DPD excretion from each food group
in subjects with different bone mineral density

Variables Osteoporosis(z=87)  Control(n=75)"

Deoxypyridinoline

15£1.33"
(nmol/mmol Cr) 515+1.33

5.71+1.72Y

Y MeantSD,
T p<0.05.

& Significance as determined by Student's s-test.



426 Az}l - ot % - A7) Hoplo} Atk
& 24 800 mgdt AF 3 2T vel 239 FUEsL  ghor Awle] ofd widHd F U el SO AREE
FosA Zorslgal, avoRe] A wA o] sty BAvia son, ZBE Aol <1 ok wid R S}
on BN TERE S£Fo] 32% AE Ak 654 £ ¥ F mASE ouigtta atithHerzberg er al
oA HA T M UAoR TEE 9 6/lE B X 199). HA F AL tFoR g AW F ol Wi
23 23 AAAETG Aol A wpdEo] gidnt  BUEIwol AT Hstd frelAe s geo] uidEl e
(Christmas et al 2002). o F0}3E79 ol vl Fvhe F AFF VIdske A

A2EZA 8= ZF tAtd F3FE Foi(van Hoof et
al 1994), 84% el D(1,25-(OH)Dy) 58 71712
27302 ZF F59 A8 AFFE WA A (Shiraishi
et al 2006, Colin et al 1999, Ten Bolscher et al 1999) 8%
g 728 7Kt '

aFe] ot vdFS FTEFFTS 333.32 ug, thET
£ 303.68 pgo & A W (1Y vl = 300~600 ug, Gibson
RS 1990)0]] Z3kiom, = 2 Zoll felHel Aol7} A%Th
(p<0.05). 2% % ol WHHe] FH L IrhgZol Fod
AgeA ga2x Q&S st Herzberg et al 1990, Ohry et
al 1980). Herzberg ez al(1990, 1996)2] Aol A SU-F5T
9l W7 F oAoM & Feo| ofel vjo] felHoR ¥

Ca(mg/day)

O steoporosis Control

Fig. 1. Urinary Ca excretion from each food group in
subjects with different bone mineral density. Significance as
determined by Student's #-test. . " p<0.01.
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Fig. 2. Urinary Zn excretion from each food group in
subjects with different bone mineral density. Significance as
determined by Student's #-test. " p<0.05.

o2 JelygrhRelea et al 1995, Szathmari ef al 1993). Herz-
berg et al(1996)& N AEZA QWS W H7F & 0T
Z oA Fo A Aol ol mjdEo] X8 F 3709 35%¢]
A 13 26%2 A5k skl Bureau er al(2002)2 5
0~604 e H7 F o4& tgor 2d Bt =28
SHUTI dzFoes A¥e A7 Adrdr dzTin
A old FErt o Fshor, AR ofd widE o YWk
t}h o3 AaEs) g B A7 Ade B2 &
A28 158 71 o) AZetEo] FulAl AX ¥ F
DPDe] 3t 2 Z, ofle] uld g FoA o A
Z Al 3 A ERE HYdS 31T F UUTh

& AGol AFshs A7 F A4 16285 AHst &
A FolaZed AAFT & A AEQ 4] DPD,
247, olde] A FS Fotrgit)y FU o et BT F
T 879 hx2T 759 F o2 vro] AF AL AA A
= 2} 43 24 ANE A9 ge 2o

L a7 gAY B 9% oS Td dxde] &4

7} 62.944), 63.67H 2 F 3o HJ AL 2po] 7t A%
o, AFFAF, HA7IZ BGE F T3t FolH

Q1 zke] 7+ gl
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