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ABSTRACT

To elucidate the effect of soy isoflavone supplementation on bone mineral density and antioxidant enzyme activity in
60 postmenopausal women residing in Iksan area were recruited. There were 31 participants in the treatment group and
29 in the control group. The treatment group consumed isoflavone extract capsules daily (which contained 90 mg of soy
isoflavones) for 12 weeks. The study compared before and after isoflavone intake in the following areas: Physical exa-
mination, diet survey, bone mineral density (BMD) and antioxidant enzyme activity (superoxide dismutase (SOD),
glutathione peroxidase (GPx), catalase (CAT) and total antioxidant capacity (TA)). The average age of the treatment
group was 64.6 years and that of the control group was 66.5 years. There were no significant differences between the
two groups in terms of height, weight and body mass index. Both groups maintained a regular diet pattern in terms of
their average daily nutrient intake. There were no significant differences between the treatment group (23.3 mg) and
the control group (24.0 mg) in terms of daily isoflavone intake based on diet. Isoflavone supplementation of 12 weeks did
not resulted in any significant changes in BMD or parameters of antioxidant enzyme activity, implying the necessity of
more intensive intervention for a substantial change. In conclusion, this study revealed that antioxidant enzyme activity
holds a significant relationship with the bone mineral density in postmenopausal women and further systematic research
on dose and period of isoflavone supplementation is needed to clearify the positive effect of isoflavone on BMD and/or
blood antioxidant capacity in postmenopausal women. (Korean J Nutrition 39(8): 801~807, 2006)
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Z 83y 2157 fdHor F71E Biidy
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27+ 434170 A3, superoxide dismutase (SOD), chlo-
ramphenicol acetyl transferase, glutathione peroxidase
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ot B3 Oh §°79 dFolA guwuss 7
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ZAM GRS dE U A, TS SHT T, olFe
VX MR ZY % £37] (Dual energy X—ray absorptio-
metry; DEXA, Hologic, USA)E o]&3l] 23 (lumbar
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1) Superoxide dismutase

SOD9] 8/3:& Floh 5°9] el 7123le], xanthino]
xanthine oxidase®) 23] superoxideE A8AI3}1, o] su-
peroxide radicale IN.T (2—[4—iodophenyl] ~3— [4—in-
trophenol] —5phenyl—tetrazolium chloride) £} ¥F-&-51o
Formazan dyeS B84dh=6), SODY BAE= o] vh&9
AAEE ATE SAAT AAY AXFe = A
g8 A¥ 1.0 miol 0.85% NaCl& 9o} 3,000 rpm o2
1087F 9% sisich F8€ 9 A5E AAS &,
ol2qgt & 43 wbEst] AABISIYE SRTE F7Het
o AA FIE 2.0 mlZ LF U 4TColA 15820 vt
3l & 0.1 mmol/l phosphate buffer (pH 7.0)-2 ©]-&3}]
254 FAjsto] Mg sIith AAE S HAE AR
271 (Cobas MIRA. Roche. Switzerland) & Z7g3I3ith

2) Glutathione peroxidase

GPx% &3 9l Paglia®) Valentiney™ef 7]
UV ezA, SFEbE]&0] GRZ} NADPHY 9Jste] &gl
= o] NADPH® &332} 340 nmollr adhH= AES
2735t A9 AxMelE Kit. o] E0i30E reagent
diluent 1 miell sfuk A2jd AE 0.05 mtE 7} £ 5
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Drabkin's solution 1 mlE F718t & 20% oo A%
BA7) (Cobas MIRA. Roche. Switzerland) & ©]-£3}o]
AAFE AAlERI

3) & Catalse

Catalase® AL Aebi WP o7 =439t 8% 0.2
ml®| 50 mmol/l Na—K phosphate buffer (pH 7.0) &} 7]
A 30% H,0, 1.0 miE ¥1 37CelA 1837 843
7} & 32.4 mmol/t Ammonium Molydate solutione %
2 o, tAl 37T 187 €443kt Spectropho-
tometer (Photometer 4020, Japan) 2% 405 nmoA &
BEE SAsIL

4) @8 3 BN (Total antioxidant capacity)
AAMElE ABTS (2,2'~Azino—dl— [3—ethylbinzthia-
zoline sulphonate]) & peroxi—dase ¥ H;0,9F #i%A]
71 3 ABTS) 9& (Cao & Prion)®™ =% ¢F3 5t H=4
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R REA A= A S e A &
o ojaj LAo) JAH Y, 7 FAEE A BAY &
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Table 1. Anthropometric measurements in postmenopausal
women

Treatment Control

Variables (n =30 n = 29) Significance
Age (yrs) 65.4 + 75" 647 =8, N.S?
Height (cm) 1502 + 5.0 152.1 + 5.8 N.S.
Weight (kg) 58,0 + 8.6 61.1 85 N.S.

BMI (kg/m?)” 257 £ 3.3 26.4 = 3.0 NS

"Mean + Standard Deviation
2Not significantly different by t-test
?Body Mass Index

Table 2. Ddily nutrient intakes in postmenopausal women

Controt Treatment Signifi-
Nutrients
Mean £ S.D Mean £SD  cance
Energy 1,456.98 + 330.03” 1,470.03+ 423.85 N.S?
(Kcal)
Protein (@) 5995+ 21.21 6168+ 27.27 NS
Fat (@) 2647+ 11.86 2856+ 17.78 N.S.
Carbohydrate 24450+  56.73 24198+ 56.43 N.S.
(@
Calcium {mg) 499.06 £ 217.72 524,73 £ 253.99 N.S.
Phosphorus 946.17 = 303.62 993.10+ 385.00 N.S.
(mg)
Iron (mg) 10.79 £ 415 10.97 £ 3.60 N.S
Sodium (mg) 4,089.24+1,409.08 4,296.67 =1,424.66 N.S.
Potassium 2,383.07+ 709.87 258511+ 827.79 NS
(mg)
Vitamin A 75211+ 577.45 84652+ 38545 N.S
(R.E)
Vitamin B, 096 % 0.29 1.03 = 0.46 N.S.
(mg)
Vitamin B, 0.78 0.32 0.82+ 0.32 N.S.
(mg)
Niacin (mg@) 12.68 £ 4,16 14.27 £ 6.84 N.S.
Vitamin C 101.61 = 84.80 12624+  66.02 N.S.
(mg)
YMean * Standard Deviation
?Not significantly different by t-test
YREER GgAo] A\ AXSA Fo=A, Holof
3 o) 2ZEHE 4% o)E ArskaKnt.

It 532 Fo F oAEAE O

SR E%A]am Ao 19 WF Ao|ZHE )
olaZEE HHFE Table 3¢ A)AFich o] a]a
< ¥Esh7l A ?___]1\1—)\10] Z o)laZajro) Aaeke

T 23.3 mg, YFTo| 24.0 mgl® F Tl TrAX*OJ
zlol7} it B AT thadate] dadle] & o)aE
AFHFEE T2 olATetEel A BE ATelA
Sung 5779 #73 F 4] AdF3Fe] 27.3 mg, Lee T
2 35~60419] Fd ] HFHBO] 24.4 mg ol B
sto] E Adpdte] dFEe] ot wA el =9

Table 3. Ddily dietary isoflavones intake in postmenopausal women

. Treatment Control o
Variables = 3D = 29) Significance
Dietary 21 +153” 243+130  NS?
isoflavones (mg)
Daidzein (mg) 101 7.2 11.6 = 6.1 N.S.
Genistein (mg) 120+ 8.1 127 70 N.S.

YMean = Standard Deviation
2Not significantly different by t-test

9 BudME 39 (Ho)™o] 19 ¥ 19.3 mg A%
g sk Aoz By ¥ 74°ﬂ vjs] AT A
= QB9 3% BF YAFS 150~200 mgo 2 =
A ERGT® Qlo] tiFAES] ]%@E"ﬂ o} o)AFE
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"‘7‘}9’1 dFAo] F olaEE A FEZ B AT R

2ol 90 mgd 1/3A % oIt} AR 59t B S
—1‘01] i 90 mgd] olaZeHE & HEIH o TR FHH
o2 5714 F 01’“5:"’4‘1 AHEE BEo) 1121
mg, HEFo] 24.0 mgelYth

4, UL Mo
olaFeEel B AW Fo IYr HIE #H% 4

Y= Table 48} Zth o]aZeHE 22 § 9F YRS
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Table 4. Change in bone mineral density before and after isoflavone supplementation

Treatment (n = 31)

Control (n = 29)

Variables

Before After Significance Before After Significance
Lumbar Spine (L2-L4) 0.84 + 0.16" 0.83 £ 0.16 N.S? 0.86 = 0.18 0.86 £ 0.18 N.S.
Femoral neck 0.58 = 0.08 0.58 + 0.08 N.S. 0.62 £ 0.12 0.62 £ 0.12 N.S.
Trochanter 0.48 + 0.09 0.48 + 0.09 N.S. 0.50 = 0.12 049 0N N.S.
Infratrochanter 0.86 + 0.13 0.86 £0.13 N.S. 0.89 £0.17 0.89 £ 0.17 N.S.
Ward's triangle 039 +0.12 0.38 = 0.11 N.S. 041 £0.16 042 £ 0.16 N.S.
"Mean * Standard Deviation
2Not significantly different by paired t-test
Table 5. Change in antioxidant enzyme activities before and after isoflavone supplementation
) Treatment (n = 31) Control (n = 29)
Variables
Before Affer Significance Before After Significance
SOD (u/mi) 109.4 + 1157 1398 £ 26.3 N.82 111.9+ 185 142.1 £ 27.5 N.S.
GPx (U/mi) 989.3 + 183.2 1163.1 = 259.3 N.S. 1060.4 + 325.3 1092.8 + 235.7 N.S.
CAT (kU 325.21 + 214.12 259.3 +£137.4 N.S. 300.16 = 174.73 267.5 = 175.2 N.S.
TA (mmol/l) 1.18 £ 0.16 1.20 £ 0.08 N.S. 1.15 £ 0.12 1.16 + 0.08 N.S.
"Mean * Standard Deviation
2Not significantly different by paired 1-test
ol W} S9E W3 ARE d77t o)FofAor & A gdgkeh o™ ?i @»}—~ B3t & m olaFeh?
Rog Atadch o] AufellA] it o] FAdstaA) 848 3
A7 = Ul 2Z0)8 023
5 TeEA T M A7l TEE 177 mg/ dayE €& FE9= 59
2 4 glo] £ ATl Rojat olaZepe o (19 90
= - -y = - T 1l T 1L
ou—a—apa— BEAF)) At ) FAstase] 849  nel el °_
mg)# 717t Y o] FUE Y FUstEA Y F

W3} Table 59 VEMMth B3T3 29 CATE
o]/\Ea}i y_% A Eu}l—- 71»/\-3 och;]. E%—‘,lo] ;HZ—TL
o vlg] I FAgo] Ao F T Fe]AR] xele
ot TAE o]AZEE BETo] 1.20 mmol/le]L,
thzTo] 1.16 4mmol/l 24 BEHo| nlslo] F23Q
zlo] & Holz} okgtrt,

Oh 39 ATl FxBesg 7K1 Qe 83 ¥
gt g 125 F AYAEHAY to|=AQl 177
mg/day BE391E 9 catalasedlE= BEAI vjwdt
o] 5-91% ¢l ¥izlE Ho)x] YtoL}, glutathione peroxi-
dase activity® S8F 0% 715 B 13ldch Choi 7
o] 7 F oJAolAl o]AFeREE 19 100 mg, 150 mg,
200 mg A 1257 BF ¥ F TS S35 A4,
19 200 mge AFAE #d7 F oj4olX 659 12F F

o] F3AsEo] FolF R vty R usigiet eHH Ca-
mpbell 57 #H7 T A A 1712 52T 86 mg/day
(red clover—deriver isoflavones) X.&A|Z1 oA an-
tioxidant status7} &1 &EHE Holx] Uty 3
%tk Hsu 5'70] #3 & o4& dlez 150 mg/day
olaZENES 6/1Y Bt BHES Fx BnF Ay wlwst
o] antioxidant enzyme activity”7} 222 ¥3lE Hol

e AR £ A0 Algdrh

2% 9 2E

H73 & el olaEeE BEo] URs FAksta
Aol mXE Fee Dolry] sk 50~77A1 HA 3
£ BEZT 31%), T (29%)°F o] o
5 T 12%3 Y olAF
90 mgg HFA ]ﬂ =, “*‘QA.&} g F dalstas %‘“
£ 431 s ZE daE 4k

1) AR B 9%E BE3Td uzxdol 4%
65.44, 64.7THZ T T3l KA Hol7t gllen,
AAFAE, AB7IEE F F) F-9221 2e)7} ik

2) i AFHEE 22T izt f93A A2
o7t YIglem, Ao| F olAEERE] HHFelE BET
0] 23.3 mg/ day, IZF0] 24.0 mg/day2o & F 379
F AR 2o)7} GigiTh

3) o)lAaFeE RETI, tRTeA o)ATeREe] BE
o M FEE9] FoFQ H3E vehlA] &skth

4) o)ATEE REF 2T BN as FA oA
SOD, GPx, CAT, TA7} o]AZeHEe] HEo U& 9
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