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ABSTRACT

Postmenopausal women are at an increased risk of developing coronary artery disease. This is due to primarily dysli-
pidemia accompanying the loss of estrogen secretion. Soy isoflavones are known to have weak estrogenic effects. The
purpose of this study is to investigate whether isoflavone supplement improves the risk of cardiovascular disease in
hypercholesterolemic postmenopausal women. Subjects consisted of 39 Korean postmenopausal women with hypercho-
lesterolemia (total cholesterol = 200 mg/dl or LDL cholesterol = 130 mg/dl) . Subjects were divided into 2 groups;
placebo group (PG), isoflavone supplement group (IG). During 12 weeks, subjects were given placebo and 80mg iso-
flavone daily. Anthropometric measurement, blood sample analysis and dietary intake measurement were taken at base-
line and after 12 weeks. After 12 weeks, systolic blood pressure was decreased significantly (p <0.01) and plasma HDL
cholesterol level was increased significantly (p <0.05) in IG. But there were no significant changes in plasma total
cholesterol, LDL cholesterol and triglyceride levels after isoflavone supplementation. There was a negative correlation
between initial plasma HDL cholesterol level and the extent of plasma HDL cholesterol reduction in IG (r=—0.572, p=
0.012) . Atherogenic index (Al), total-/LDL- cholesterol ratio and LDL/HDL cholesterol ratio were improved significan-
tly after isoflavone supplementation. In subjects whose initial plasma LDL cholesterol level were above 160 mg/dl, pla-
sma malondialdehyde (MDA) level were decreased and total antioxidant status (TAS) were increased significantly after
isoflavone supplement (p <0.05). However there were no significant changes in flow-mediated dilator (FMD), the mar-
ker of endothelium-dependent vasodilation and nitroglycerine-mediated dilator (NMD), the marker of endothelium-
independent vasodilation and the extent of DNA damage after isoflavone supplement. In conclusion, these results
indicate that isoflavone supplement may decrease the risk of cardiovascular disease via improving blood pressure, HDL
cholesterol level and Al in hypercholesterolemic postmenopausal women. Futhermore, in case of subjects with elevated
LDL cholesterol level, isoflavone supplementation may have more antiatherogenic effects via improving antioxidant status.
(Korean J Nutrition 36(6) : 603 ~612, 2003)
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ukg) 9glo] olzlo] & AziA Utk 2] A
TE #73 F oMol A A F57t Sk o~
e BojA] 83 A ot NS, 6 F TEEXR
& = ojio] 32E RS ¥R g oJHT BtE
o Z)5ke) wo)] AL-g Basky ok AFAAHEY
Z Zo] BAakEAs 913 9ol PhITMEY Tisel 4
S x| ed), o] HA o= AteE AEdA (oxidative
stress) 7+ Bojshe A0z AZMELL 7 F ojdelxg]
AAEZA Fol= AEPA A AP g A= &
7b9lou 328 X5 ke o A AFY F/HE HIFE
g o2} 71 AL wFo] o|F 7|9sh= A7t Yok

UF 437 8% A2 55 2 93 WgAE 715E A
Aetn A AEYAE Fol= TY BT A0 4
A o Al gt 3 o] AFEelM RuEy
ot} tiF 29 ojudt AJRo) ol2{dt FFE v|AE Aol
thaixE o2 1A o] oy, tiF &9 olaZHE
o tial 53] % o] diFHx itk o]AEeHEE o
AEZAN FF 9 7)50] FALSH] #8 F o/l o]
AR EZ (dyslipidemia) & 371 59 237} §50]
oz} oA Bas s ek

A7IA| o] FojA o] nZ el BZo| HF AA F3
2 sl p|AE Gk gt ATEL R AT
& oz A olaEeHt e a%o] AF ¢
AAL S vI2E o8] JpR] Q]lol uhet 2 ¢ e
Row Az, $2 Yk Al tideR § olaE
B pE gy i d7e 29X ¢ A%t w3 &
Ao T AR, 53] olaZeEe] A w5l o
& BAlo] =g v o 2| vt s dhdoE &
AF7F Festrhy sl

B dApoe n2dAHEdFo] e dF F o4 E
NAl hF olaZHEg BEE § g A &, st
5 2 88 Uy AE 715l vlAE dFE 2ARHY, o]
AZEE B30) o]SoA A¥HA A% HFEE JiAE)
o a7} g A AHr R 9o

M

Ol

A7

1. G QAL S0 O LR
DEYAEEEZ (& ZYAHE > 220 mg/dl == LDL

ZYAHE > 130 meg/dD o] Q= A7 F o4 39" o
Aoz 2001d 1085 2002¢ 597HK] A+E Al3st
gt} AT B B H5AN FF 2 AT
2 o] A 9 ddAgko v A ojRie] AR
AEE A A kel ALdsigion, g3 A4,
S 2 2 oAbl JEE FE GBS BEske A9
A 67097 FBE AEE $ AT didelA] ALAIR
o} S B E F Fo = ro] 7zt ok (177F)
7} o) AT AA (229) 5 1Y 23)Z o] sk 47
&8 1257 B43=S sisich

AT AE A 0P G E8 A (1296 AAS JHF,
AN, A=), 2 3, 8 AL 5 @A) A4
T2 ZAAE (83 malondialdehyde ; MDA, £F 8-
iso—prostaglandin Fs, ; 8—iso—PGF,.), &4tsls 74}
(plasma total antioxidant capacity, TAS), 4% &
B Azeo HAAE AldEoH, comet assayE ©]8-3t
o] DNA &A= #Fsigidh

o] AZHE A (CI(F)) 19 ¥l 80 mgd] ©&
Zgjo] ThaElo] glom A F7HERE AR AT Al
zZ A7 US| =S it

2. 9% A 5 5%

A B3 o}F FEA Huloly APGom Y T F
HAHNEH XA HDL FAHE2 A5E47] (Auto-
analyzer Hitachi 7600—100, Hitachi, Japan) & ©]-43}
o] gaoz 243591 LDL Z#2AHEL Friedewald
9] 24 [LDL Sd2HE (mg/d) = F F#2HZE ~ HDL
FYAHE - (FAAAY/5)]'0E o3l AT

3. A Mg B £

824 malondialdehyde (MDA)+ Buckingham®] 3
& o]gato] AL A 50 ulel 1/12 N H,SO, 4
ml, 10% phosphotungstic acid 0.5 ml& 7}st] E3st
& A 2o)x 5#7 FAEIc £EAE dAE (330
rpm, 15870 % F A E) 1/12 N H.S0, 2 ml, 10%
phosphotungstic acid 0.3 miZ 78l 78 411, ohA
AAR (330 rpm, 158Dt JH2] TF7F5 5 ml
9} 1% thiobarbituric acid 2 mlE 7}ste] 90~95TC el
2087} incubatedtSith. ©1F W¥ZHA1Z1 ¥ n—butanols
7¥stel A A8 (330 rpm, 15830 8k 439
butanolg luminescence spectrometer (Aminco Bow-

ot

man Series) Z ©]€-3}] excitation 500 nm, emission
553 nmolA fluorescence intensity S 33k X589
3} vy stod vl =EEgI



2% 8-iso—PGF,. = 5AUASAHHE ojgsl] 574
3tk Aol BHTE A7k 3 (BAA7H] —20Te
B3 49 8 mlol /75 1.6 ml A7}8kL formic acid
Z pHE 4 oJ3t2 24 F 4CoA] 1583 #5317
t} Methanol 5 mt®} Z%4 5 ml® Sep—Pak C18 cart-
ridge preconditioning A7 ¥ A8 Y1, 57 10
ml9} acetonitrile—water (15 : 85, v/v) & A&l he-
xane—ethyl—acetate—propanol (30 : 65 : 5, v/v) 4 ml
2 &3t} 0|2 NH, cartridge©l loadingA 7] &, he-
xane—ethyl acetate (30 : 70, v/v) 10 ml, acetonitrile—
water (9 : 1, v/v) 10 ml, acetonitrile 10 mlZ 2}HlZ Al
2319t} Ethyl acetate—methanol—acetic acid (10 :
85:5, v/v) 5 mlZ $&3lo} N2 AxA7 |2 248 o
744 =20Ce Basich F%8 8—epi—PGF., & Bio-
xytech 8—Isoprostane™ Assay kit (OXIS International,
Inc) & ©)g3t 650 nmollA absorbtance® &3t

4. Total antioxidant status ® DNA &% JT &%

Total antioxidant status (TAS)+ RANDOX®] kitE
A28} Auto Chemistry Analyzer Express Plus (Chi-
ron Diagnostics Co., MA, USA) 2 £33131th"” ABTS"
(2,2" —azino—di— {3—ethyl benzthiazoline sulphonate})
E peroxidase 2 H,0,9 wieksio) ABTS ™ of 2js)] <+
3 Y 2zl ofolo] FAHA 600 nmellA S48t
Ao}, Aol g FakslEA e FRol nlste] Yalo]
AR\ =)=, Trolox (6—hydroxy—2,5,7,8—tetramethyl—
chroman—2—carboxylic acid), (+) @ —tocopherol analog
£ o]g% uF g7 nlwsle] AFsisitt 5 I
= mMAE BAE0I.

DNA &A% g Y3 Singhd] W& +H8 S
3} alkaline comet assay S A|38}3itk. PBS (phosphate
buffered saline) ol A38& 41} lymphocyte separation
solution (Histopaque—1077) Yol T1 g4la] (1450
rpm, 4%) 3 & dupE it o] v PBSE
goj darelsty At feld YaTE agarosed:
AR231] slideE RHEIL lysis solutionoll B7F A7 &
QF lysisA) 7tk Slide: electrophoresis bufferol B7}F
unwindingA)7| I, horizontal gel electrophoresis tank®l|
A A7195AZ) Z ethidium bromide® |43}y, HFH
07 (Leica, Germany) 2.2 32313t} Image analyzer
software (Komet 5) & 0|83} slided 507 MEolA tail
DNA (%), tail length (£m), tail moment (tail distance X
tail DNA (%)/100) & 735tk
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5. ‘45l vasodilator response &9

Linear phased array ultrasound transducer (10—MHz,
GE Vigmid, USA)E ARE3le] ATe o 729 dehs?
S Pk AAF A 108 ol Y S HES
3H1, lumen?] EM g} AEH 7)FE AAES SANNE
tl, media®} adventitia Alo]Q] AuFRf|A FREEARIE 2D
imageZ ol¢t7]o]l 4519t} Reactive hyperemiat &
9] B8 pneumatic cuffE 7o} inflation® deflations
Seatginh dgke 587 250 mmHg7HA] d5A1H 2x
oo F4 S8 E A3 ¥ cuffE AASIL 15% oW
o AekEme] 2AE 43T, ol F o] g3l &
A xe] &l g3t o]gks (endothelium—dependant
vasodilation) & WehE flow—mediated dilator (FMD)
responseS ALdstith Cuff AlA ¥ s iz} ba-
seline® 2 Eo}o W thA] Aok A73& A3, 0.6
mg9] nitroglycerined & ol Y1 38 A3 ¥ 239
9312 wEsio] 3 UM T H|2EZHQ E o|gs
(endothelium—independant vasodilation) Q! nitroglyce-
rine~mediated dilator (NMD) response?] W34S T
sH3ich

6. &Y FHMNE

AT A8 = Window-2 SPSS package (Statistical Pac-
kage for the Social Sciences, SPSS Inc., Chicago, IL,
USA) & olg3t] B Aaie, BE F8AE B +
EF93F Mean + SE)E EABIoH, A4 AldfE p<
0.05% WE EAFCE Fositta Kk

Hekrn o)A e BET WiIAEY 54 ezt
= AE g1st7] $13) independent t—testE A3
t} o]AZEE HEd w2 73E RIS Y3 744y
Zoll tha) o] AR AlA & M 58 $ #oF ¥}
7} = AE paired t—testd A3t AASAS A
LDL F2HE T wet o]AEeE BRI Al A0]
7} Qe Al 2RIsk) Y8l 271 ¥F LDL FElAHE] 160
mg/dl o)E vlke] F Fog FEEN o|AZEHE AA|
854 A% a7E vlwsta Azl thall paired t—testE
Al

LI L
1. QrIme) gitt £

A hAre] BE A3L 59.1 + 0.044, B A&
AL 22+ 156.2 £ 0.02 cm, 58.1  1.23 kg, AAF
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A4 (BMD+ 23.8 + 0.48 kg/m’, AALEL 320 =
1.14%01510m, Yok} ojaZeRE A4 B8 ol
oJFel Aol it #HF ¥ AR Bt 10.0 £ 0.09
Jolqit), AA A7 A=Y B dEds 89.0 =
1.50 cm® oprjo} ElFIx|9 2] oA Hu|gk #A7]E
¢ 80 cmEt} Fow F Tkl FoA21 Apol7} iSith
AA ARk B £%7) Y2 133.7 + 3.29 mmHg,
olet7} Hehe 76.3 + 2.02 mmHg o2 F F7h) FA
Q) o} Kol ek AA thFAte] 38.5%7F 1S
of AiFslg o, 18 A HlE F Fel /A
z}o}7F 91%ic} (Table 1).

2. OAEER H350 42 i
1) O WIS 2 X

F T BN 27 vaRs o 12F F AT o

Table 1. General characteristics of subjects

Placebo Isoflavone supplement

group (n=17) group (n=22)
Age 61.1 = 1.57 57.6 £ 1.08
Height (cm) 155.4 = 1.68 156.9 £ 1.02
Weight (kg) 58.2 £ 2056 580+ 1.54
BMI' (kg/m?) 24.1 +0.70 23.6 = 0.68
PIBW? (%) 117.3 £3.43 114.1 £ 3.50
Waist {cm) 904 +=2.08 880 £ 212
Body fat (%) 325+1.83 31.5+1.48
Mean = S.E.

*: p <0.05 compared with placebo group.
' Body mass index
2 9% Ideal body weight

Table 2. Changes in anthropometric data, blood pressure & plasma

AAZE MR- BMIS) #2249 #iste BAHA gt
Soke) A9 el Wt ot olaEeE BET
2 z7)o) vl8) 57) Yol A0 E Akt (Te-
ble 2). 3] o|AZERE AA 58 A B +F7] Yol
136.6 = 456 mmHg® AAY ndgo|on} 125 F
Q} o] AZ TR AlA EL F 128.6 + 4.02 mmHgo 2 ¥
obd A4} 5 YE dito] /A

olaZEE Bl o ¥t /i ade AEuA A
g Aol {3t FFES v)E £ e ZoE Qztdrh
o)|AZeHE HEA et /A At 9lgol TEARE
A BaEy glovk®® AREE gido g 3 AFEeAe
A=z g 247E Rusty gtk Washburn 528 F5|
7] (perimenopausal) oJA4olAl 1 68 mg2| olaZz}
B B olghy] o] AL, Teede T ©lh
ZelE BEA 7] 4 oley] dgtol BT At
Qrh= AnE B usieitt ojaEehEd ofzgt Y i
v 48 715E AR wE Aog gt
2} Hodgon 5§99 7oA olaEeshe 254 o
AR dgtel o)A Wt gldicky BuEgih

2) @8 NA Bk

T F 25 8% F Z9AHE, LDL FU2HE
ZAA 5o F4<1 W3t gtk % HDL Fa
2HELS Aokl E F4 Het JUou ojaE
B BEF] A$ 27] 42,1 + 2.18 mg/dlielA 125
46.5 + 1.94 mg/dlE #& o2 F7IEA} (Table 2)
olaZelE HEA| HDL Edl2HE2) $7F As 2719

lipid profiles

Placebo group (n=17}

Isoflavone supplement group (n=22)

0 week 12 week 0 week 12 week

Weight (k@) 58.2 + 2.05 59.2 £ 1.90 58.0 = 1.54 58.1 £ 1.54
BMI (kg/m?) 24.1 £ 0.70 24.5 = 0.69 23.6 + 0.68 23.6 = 0.68
Blood pressure

Systolic (mmHg) 129.4 + 4.69 131.8 £4.33 136.6 + 4.56 128.6 £ 4.02**

Diastolic (mmHg) 74.9 + 241 73.9 + 1.82 77.4 £ 3.10 761 £ 272
Plasma lipids

Total cholesterol (mg/dl) 231.0 £ 7.50 219.5 = 8.93 229.1 = 3.78 230.3 + 6.14

LDL cholesterol (mg/dh 161.9 £ 4.73 151.2 £4.73 159.8 £ 3.73 185.1 + 5.80

HDL cholesterol (mg/db 53.5 + 2.36 535 +284 421 +£218 46,5 + 1.94*

Triglyceride (mg/dD 1479 £ 123 132.5 = 44.4 1362 = 11.9 143.6 = 15.1

Atherogenic index' 3.43 £0.24 3.26 £0.26 4.76 +£0.32 4,13 + 0.25*

Total/HDL cholesterol 443 = 0.24 426 + 0.26 576 = 0.32 5.13 £ 0.25*

LDL/HDL cholesterol 3.00+£018 2.85 = 0.24 4.07 £0.25 3.47 = 0.20**

Mean * SE.

' atherogenic index = (total cholesterol — HDL cholesterol) /HDL cholesterol

*: p<0.05, #*: p<0.01 compared with baseline value in each group.
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Fig. 1. Correlation between baseline HDL cholesterol & 4HDL
cholesterol levels in isoftavone supplement group

HDL FdAHE 59 FA4A 29 A&4BA =
—0.575, p = 0.012) & B3It} (Fig. 1). F9HEA| (athe-
rogenic index ; Al), & ZFej~HS/HDL S AHE ¢
LDL Z#2HZ/HDL SHAHE w58 = ool
AR HEr} glolo, olAZete BE ] A4S /2
o= ZHAEo] (Table 2), olaZeHE HZFo] 9
AAGALE sk a3} o8 58 4 Qi

olaEEtE B3Eo] F A& & "X FE o
gAY ATFES BY AR weE ok oE ARE
Holx it} Baum 5472 uX|@Fo] & #H7 ¥ o4
oAl 245°7F National Cholesterol Education Programei|
A AABK= Step 1 diet (R < 929 30%, EsAY <
a7 10%, FHAEE < 300 mg, DA, dva
P E shdA o]AZE 56 mgd} 90 mgd BEFS 4
3, Step 1 diet?t AlYRE wjol] B}3) non—HDL F#
HE3 HDL Fa4HE 9 ¥ ZdAHE/HDL ZaliE
2 58 Ao ® AAENSS Baskith Non—
HDL 82 HE2 F S48 204 HDL #4858
W 2te 2, non—HDL ZAHZES 45A) A4ASe
A¥=r} S7HEE Aeg HuHn Juk® Uesugi 578
7 & dE 33974 1Y 61.8 mge] olAaZFeEE 55
7 HEAZ AT 8F F FuAHE 9 LDL Zui2HE
o] f-osHA ZAs19e-e B sy, Owen®} Baghurst®
= 97 F oAAolA) 3/1ET 1Y 75 mg?] o|ATHES
B3I o LDL Fd2eEe] FHozE Zaseles
B3kt Choi $& 8 Y&t F977] (perimeno-
pausal) @ #H73 & oA A 1Y 200 mgd] o|AZEHE
= 125 3 2538 A9 F FdAHE 2 LDL S
HlEol o822 asigly, HDL FelieEe] vles)
vt foAo g SIS Basklch

Rhd AR AP M olafelE o] d3 X4 &

BESEZEE 3606 603~612, 2003 /607
Tof obFR 3RS XA gk Kty vk Nes-
tel & FulA7)9} H07 F A L 7 F AP
olAZEHE S BEA ¥ XA 5 +
AANSE B3I, Samman T H73 A A4S o
Ao g 14 86 mgl o|AZH}ES 27187 BEAZ A
3 8% F ZU28E, LDL E92HE, HDL 285
2 ZAAY FXof -2l Wi §leS B
Gardner 5'0] nZHAHEEZ] UE w7 F o4
Al olaZEHE 80 mge 45 B33 AT U Dewell 5%
o] nZHAHEHS] A& HF F olA 1Y 150 mg
o] o)aZeE S 671U HES ATl EF AF 5%
of foHA s} glddol Ru=Eden, Howes
9] AFNAME o]k FAKSH A7t YEbRith

A7l met o] aEEHE BEA 83 A T2 I
A Aol 2polg Hol: AL HE Wy, £, AAIRA,
71k, AT it D H9E, 27] 83 XA ¥ 5L HE
g uldate] Sl zpolzt 97] wWiE o2 APk An
derson £%9] oj4ZelE BEo] YXA FEE /N
T 2 e A Lotr7] sk HeREE A 29
H7 F oJ44 -9 phytoestrogen EZFWHe wet &
Z % FyAH=0] 9.3~22%, LDL ZdAHZ0] 11.3~
12.9%, 573A%0°) 10.5% #AHAT, HDL ZHAEE
o] 22% F7tEE ZA0Z yEhiit) K o] dATolA o]
2Eefdo] oiF o AHA] Bol= 8F A4 % AN
23] oF 60% AEE APshe 2oz IAHJ &
A9 AS AAF HeS AR B2 Aol 1257
9] olaZEHE BFo] @F XA FEo v e 2FE &
HSReBR 1 Bt A 2AS FUE o2 A7E
o vl&] wjekst wo] Qlg Aoz AyztE, M A7 F
o] iy JEE diF AR A T Ak
AL A olATEREE BET AT E vy AS
FO2T FF XA F=9 F3 A anE vastn
Aok EAES] 7] 8F AA FE 94 o]AEEE B
Z Aol dge nA Aoz AztE=d, 27 dF A4
TEF EEFE olaEeRY BEF AWl Y w2 Ao
2 e 2 AT gdxtse] HE nEHAHEES
ol 317 SN % F FH2HE BF TEE At
g, pEYAHEEST IRE o 3 g dTE
of uja] & FFEoIUThE Ao] & Al 8F XA ¥
T AN &7 g8 ATelAAE s Holx| ¢k
olf+9) stz Addct

oA AAFR] B Aolr] o] nETHE REA E
% HDL |2 H1E0] 2718 B sty i), Baum 7
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I

& olaZEhE E5A HDL FdAHE% HDL, 928 wet 5 708 273 & 27, % LDL Z2H 2]
£0] 718 RIEI8ITE HDL, EdlAEIE E7R= Slotte 160 mg/dl ©]4Q] FollA 125719 o) AZe w3 §
S g3l AYEURC] DBRATANNY FHAHE T4 PF MDAV fFog 7ig
(uptake) F7t¢} Bdo] 9l& < gich A kot TASTE fej8 oz F7138l9itt (Table 4)
Ae AFENA #H7F F ojAoqe &5 HDL Fdi2~  whd LDL E¥AEE0] 160 mg/dl 1|9kt ZollAE ola
HE Zae LDL ZFHAHE st J8aAAs 38 Sl A4 58 3 ¥HsE Holx) gt 3 LDL &
of o WHE JEFS uX0,* T3 AEnAAs Iy YA 29 Al g WAEE Yeh= MDA/LDL F
of #ofsh= 7Ht S xR g Yo HDL Zd  #lAHE vl=" LDL SdAHE0] 160 mg/dl o)A +
2HE ZaE @A vis] ojgelA HEBARAS ] o oM o|aZENE HEA AAEHE Rog YeEhtoy §9
B g vixed], HDL dlA8E0] 1 me/dl 718t 29 W3h= opgich
d BEaASe] A8E oF 3%, H¥A A o3t 52 F2 o]lAFeHER] genisteind F oA FAkslE
APEES 4.7% BE FaA7i= R0 Rng v Atk 49 84S FAANIIE AR »uHglen in vitro A
£ A7oA #H7 F o4 Eol 1Y 80 mg?l olaZEE

AA B4 B e A sEee Wey) agAm | MO

HDL Z#2e]go] 2710] H]3] ok 10.5% F7H 2L o] |

AZEE BF02 NFWAAR) U HBL A2 L .

& 988 Antan ° v

3) N MBS 5T WS U DNA 24T Al . -

AT tE 8F LDL ZelaHEe 27] st R
MDASH= %9 4##AE (r = 0.3, p = 0.034, Fig. 2) , | ..4/,‘."/2:7.(
Hgixd) o]2lg Az: LDL THAHE F59 Z7h7} ot
SRR o R R I
Hol &8 HoiFY) 50 100 150 200 250

= MDA ¥ 9= 8—epi—PGF,. & o] AZE BEA] LDL cholesterol(mgy/d!)

=27 gls) 78 Ao o 8-0]z el H3l=
ol Hls )_\_E Hebt o el Fig. 2. Correlation between plasma LDL cholesterol concentra-
oIt} (Table 3). 8% LDL ZHAHES 27) FEo]  tions & plasma malondialdehyde levels.

Table 3. Changes in concentrations of lipid peroxidation products

Placebo group (n=17) Isoflavone supplement group (n=22)
0 week 12 week 0 week 12 week
Plasma MDA (nmol/mil} 283 +0.35 2.63 £ 0.30 2.75 = 0.09 25501
Urinary 8-epi-PGF., (ng/mg creatinine) 278.7 £ 421 264.3 + 40.8 3200 + 40.4 300.0 £ 269

Mean % S.E.

Table 4. Changes in concentrations of lipid peroxidation products & total antioxidant status according to plasma LDL cholesterol
levels at baseline in isoflavone supplement group

LDL cholesterol <160 mg/dl (n=11) LDL cholesterol = 160 mg/di (n=11)
0 week 12 week 0 week 12 week
Plasma MDA' (nmol/mt) 250+ 0.156 262 +0.20 291 0.1 247 £ 0.01*
Urinary 8-epi-PGF.., (ng/mg creatinine) 260.7 + 459 289.2 + 29.1 3793 £ 629 313.8 £ 46.7
MDA/LDL cholesterol 0.65 + 0.03 0.71 = 0.06 6.65 = 0.03 5.95 = 0.05
TAS? (mmol/l) 1.55 £ 0.02 1.59 + 0.04 1.50 + 0.02 1.53 = 0.02*
Mean = S.E.
*: p<0.05 compared with baseline value in each group.

! Malondialdehyde
2 Total antioxidant status



8% in vivo AN H0.4 49& dAshe a7} 9l
=70z wusYtk® Wiseman $M& A1 FiiolA 1
o 56 mgd o|AZEES 17U7F BEA 22 AY 23
AR R EQ) 8—epi—PGF, 7}t 9802 7H4asigl
28 B sl o, Tikkanen & olaZeHE BF0] A
o] Atslell tigt AR S SRS Rt Baz
zoli 59& 19 110 mge) o]aZeREg A o344 4
F2F #3533 A3 g5 MDAY 23 T4ast TASY #
o4 F77t BREYLS Bl 8 Yt o4
O E & Choi 59 A7 E= 19 200 mg9 o4
ZehE S 1237 B3A] TAS7F dA3) /i 2oz o
ebdel, ¥1d Hodgson 78 AelrE ojiZeE &
Zo] X4 istE A 9 F Pkt EoE a9
XA ety Busta Y, 53] AAS n¥L
A YFolA o] AT aE BEA 2F 8—epi—PGF,, ¢l
HohE g VXA Rk Busiqlth

B AFoa 1257 olaEetg HEA 8% LDL
#l2E|E0] 160 mg/dl ©)/d<l el EF MDA} #-9
Hog 7ta¥ ANE E v ¥F LDL Zd2HE 55271

EFE A olaEetR BEo] A AEHYAS AT

Table 5. Changes in comet assay data in isoflavone supplement
group

0 week 12 week
Tail DNA (%) 7.40 = 0.57 7.47 +0.48
Tail length (2 m) 38.3 + 2,67 47.2 £ 4.61*
Tail moment’ 476 £ 0.74 4.87 + 0.63
Mean =+ SE.

*: p<0.05 compared with baseline value.

HESEBEE 3606 :603~612, 2003 /609
= F o 280 € F 3g 2= A9tk LDL Fa
AHES 27) $T7F & gAY o ARE
Bl A& o|geA 9 Atsla A~EYATL F7ke) #ido)
NE Aoz AyZtEt

#2ol DNA 4 EE &43H7] 3 comet assay7t
o] g% 11 Ql=w], comet assayE ©]&35t] DNA &4 4
TE £33 A9 tail DNA, tail momenti o]AE2RE B
T A% FY4A 2ol HoA] gkot tail lengths
BZE 125 F 3713k, £ dFolAe olAEeRt B3|
DNA &4 AT S rjxdsh=d] 93 nx]x] 5t Aoz
UERSTE (Table 5). AFSMH ~E#HAE DNA 42 %
#Ed = &=, Sierens 59] in vitro AFelA A2
UFTE olaZgHroleg AHYA thE FAlskAZ A
e o B} A3l AEAd 2%k DNA &4¢] A3
&5 B3 vb itk ARelA] o)A S BEF ¥ co
met assay s o]-g3slo] o]AZglE H3o] DNA &4 =
o BAE FEE AE AFE YA $ AHoE FF
o] Fio tidt o B2 vt Yo Ao E Azdrt

4) SAFTH o A5

FerEeme) 9 3% A4 2% FMDS} NMD, nitric
oxide synthase #/3ell gJ&Esh= @ olghse] Hrt A
22 FMD/NMDE F 1 25A 2719} v|wd o f2]
Al WizlE HolX] UL} (Table 6). =] 271 &
% LDL ZH2HE w50 uet E7EE Hox ol&F
2 AlA B4 dF 3 3 7% FrofA] Wk B
o]#] ¢kttt (Table 7).

Table 6. Changes in endothelium-dependent & independent vasodilation

Placebo group (n=17)

Isoflavone supplement group (n=22)

0 week 12 week 0 week 12 week
FMD' (%) 9.03 =294 6.89 +1.37 8.48 +1.22 7.34 + 0.85
NMD? (%) 9.63 + 1.45 11.52 £ 1.39 16,10 + 1.57 14.12 + 0.82
FMD/NMD 070 £ 0.17 073 £0.16 0.54 £ 0.06 0.52 + 0.04
Mean % S.E.

' Flow-mediated dilator
? Nitroglycerine-mediated dilator

Table 7. Changes in endothelium-dependent & independent vasodilation according to plasma LDL cholesterol levels af baseline in

isoflavone supplement group

LDL cholesterol <160 mg/dl (n=11)

LDL cholesterol = 160 mg/dt (n=11)

0 week 12 week 0 week 12 week
FMD' (%) 237 = 1.91 7.78 £ 0.86 7.59 = 1.57 6.89 = 1.43
NMD? (%) 17.6 £ 218 15.4 £ 0.97 14.6 £ 227 128 £ 1.25
FMD/NMD 0.58 + 0.11 0.51 £ 0.06 0.51 +£0.09 0.53 + 0.07
Mean + S.E.

' Flow-mediated dilator
? Nitroglycerine-mediated dilator
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AAE o E & OWONH B ug FMD 53 A
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2|
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Z7h UEhA 2 ngz LR Roz A7
.
o0 1 HZ
< A7e 1FU2HEES] U #HF F 3989 o
Ae F ToR o] 2t Ao (177) 3 ol E 2R 80
mg zilxﬂ (22%) 2 1237 B43l5S 3 5 ¥4 =4
R

T 2 s T AEwA g J)r%‘iﬂ Ax2] A
of A37} U= AE Aurgict) 24} 236 e 53
wiAEk s ol AR BFe) WE FNE THII] A
YAREE Q] Alrjof dialAd s Exe] 248 dhx] kool
AT ZFE QoRid ohgd dth

1) $eke] A4 de] Wyt ot ojadehd

—%‘—-‘f oiXE FF7] gfo] o)AZEE BE F {FoFo

=R (p<0.001).

2) St e d5 £ FHlAHE, LDL YA HE,
HDL Ze28Ze)] {24 @7} qigloy, o)aZehd
BEFoAE= HDL Zy2HEo] F3o2 S7ksitt
(p<0.05). 12} & ZdAdE LDL Sd2HE 2 =
PR FEE H3E RolR] ot} o|hFehE BRI
A HDL FAHE2 A AE+E 2719 €5 HDL &
HAHE T2t A 29 ARBAE Bk ¢ =
—0.575, p < 0.01). =3 FUASF, F FUAEE/MHDL
ZYAHE (p<0.05) L LDL FYAHZ/HDL o2
E 558 (<0017} oladehE A RHOR 7

2HA
3) ol&EEd BT F 7] €% LDL FHAH E0]
160 mg/dl 0)R1 Felxf= olaEeke BF ¥ 5 MDA

7} $9@ o7 7zt (p<0.05).

4) ddAEe] FMDS NMDE olaxEehe B o=

#9150 W5E Holx) ghgton, DNA S A4l
HEAE BolA Witk

o1ge] A3l nFALHEYF] U WY F o4
2 OO 2 19 80 me?] olaZetE S 1277 BF
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