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ABSTRACT

This study was performed to examine the combined effects of gamma linolenic acid and isoflavone supplementation
on menopausal symptoms and serum lipids in 73 postmenopausal women. A total subjects were randomly assigned
to isoflavone (30 mg) + gamma-linolenic acid (110 mg) group or placebo group. We measured menopausal symptoms
by modified Kupperman Index (KI) and oxidized LDL, lipid peroxides, blood components and anthropometric pa-
rameters before and after the 12 week intervention period. After the 12 weeks of supplementation, supplement group
and placebo group showed a significant reduction of modified kupperman index (p <0.001). Isoflavone (30 mg) +
gamma-linolenic acid (110 mg) supplement group showed a significant reduction of oxidized LDL cholesterol con-
centration (p = 0.006) whereas placebo group did not show significant change. Isoflavone and gamma-linolenic acid
consumption did not significantly affect plasma concentrations of total, LDL, HDL cholesterol, triglyceride, apo A1,
B and blood components. The result of present study demonstrated the supplementation of 30 mg isoflavone and 110
mg gamma-linolenic acid per day for 12 weeks may protect LDL cholesterol from oxidative stress. (Korean J Nutr
2010; 43(2): 123~131)

KEY WORDS: isoflavone, gamma-linolenic acid , menopausal symptoms, serum lipids, postmenopausal women.
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oy AA 9 AICH ST Atherogenic index

1271 22 & 834 5 2S5 9492 Auto
Chemistry Analyzer Express Plus (Chiron Diagnostics
Co., MA, USA) £ ol&ato] aayow S4313laL, HDL
FHUAHES JAAE o] 8ste] FrAH (chylomicron),
AU Xk (low density lipoprotein: LDL), & A4%
Rk (very low density lipoprotein: VLDL)-& A1
T A5 el Sli= HDL SollA Sl AHES oA a4
o2 =433tk LDL FUAHES Friedwald 34 (F
ZHEAEE-HDL FEIAEEEA/5) S ol 8sidia, &
% apolipoprotein A1¥} Bi= 50| 83 ve] & H
2 HE4 340 nm el As297191 Immunoturbidi-
metric analyzer (Cobas Integra Roche, Switzerland) =
SAsI FUARASE ((GRAAE DL 24

2HE)/HDL FHAHE ARtE2e Sl 78kl

Oxidized LDL, AJRpASIA|E

ox-LDL-2 Mercodia oxidized LDL ELISA kit (Merco-
dia, Uppsala, Sweden) & A3} Perkin ElmerA}2]
Wallac Victor’E ©]€3}] 450 nm 3ol &3,
A A JArFE}A F¢1 Malondialdehyde (MDA) &%+ Uri-
nary Isoprostane Immunoassay kit (Oxford biomedical
research, Inc) & AR5 Wallac Victor® (Perkin Elmer,
Inc) & ©]&-3t3 450 nmolA 43T Paraoxonase 2]
A= EnzChek Paraoxonase Assay kit X 100 assays
(invitrogen,USA) & AFE-3}¢] fluorescence microplate

readerelA 360 nm excitation, 450 nm emission® = =
33T

LDL particle size

& 80 pLE density solution®Z AAd & A7 10
L9} Standard 20 p¢LE 2H3le] A7|95 A3 (Pore
gradient lipoprotein system, CBS Scientific). 217]%3%
. gelS- sulphosalicylic acid (10% w/v) 2 11783k G448
S As Ax A8t (GS-800 Calibrated Densito-
meter, Bio-Rad Lab) #%%?] LDL particle sizeE <1
Eipsi=g
Modified Kupperman Index (KI) % =2 HA

Al Al Modified Kupperman Index 33114422
ZAE B8 73d7] S0 9%k & ek Ews Al
A, &5, oA HS, 27, WEE/HE, Mok, 7t
& F2AY A AxE 55 9718991 Follicle-stimu-
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lating hormone (FSH), Estradiol (Ey) &%+
AHE o] g3t STt

Atz o] FHIAE

A7 AIEE Window-8 SPSS package 12.0 (Statistical
Package for the Social Science, SPSS ins, Chicago, IL,
USA) £ olgste] TAAY 3%y, Be SPXES Bt
+ ¥F23F (mean £ SE)Z ¥ASITH =
Ao el gt EE o) FEA
Z o] FA o= A9 loggto® Agksle] BAst). 7
2 elde] A g A3 Bg
tests ZF 9] 2713k Hlaeh AR 5§ 5] WSk

e

Bl B2 student’s t-testE E3)
_]

WAL o

ot

Ak

Mz
H

AL 2Ht £

2 AT Fofst tdAREe] Bat AR 5247 + 2.32
Al, B A AFS 247F 156.65 = 3.85 cm, 54.58
+ 6.57 kgolglew, AAF #4 (BMD+= 22.23 = 2.38
kg/m?, AAME 30.95 £ 4.31%°]30c) ZeA RT3 o]
AZeRE 9 7h) glEdal B 2ol ARy Ak AlE
A A4 52 7221 #o)7} §llet (Table 1). XA
g2 et 2] Yol @l 0.89 + 0.06 cmO]
Qom Bt £%7] Ik 115.92 + 12.96 mmHg, ]9+
7] L 74.27 = 9.02 mmHge)t. &8 ddo] =4
H], AR, AR, Ay T JAAIS TR A 7 a1E

2718ke] frelst Aloli= }USieh

Oxidized LDL, AJ&HRIAIE Bio}

Oxidized LDL (ox-LLDL) &= ZEAHT oA 64.2
262011 65.1 = 3.36 (U/L) o= A2] Wy} 99l o]
AZepE g Zn} glEdlit BErelaE 70.4 + 4.150004
63.1 = 3.84 (U/L) = ol o= 74sisitt (p = 0.006).
ZF HIslE Bl el s AR vl aste] o] AEeht
4 Zhet 2lEdlil BErella] oA o hAasgltt (p =
0.011) (Table 2).

&4 Malondialdehyde (MDA) k= ZEprHtolA=
7.09 * 0.28°14 7.94 + 0.52 (nmol/mL) & F7}eh= 7
o], o)AZeHt W 7w} 2lEulil HETeMs 7.24 +
0.30°14 6.87 = 0.28 (nmol/mL) & 74sh= 7Zdko] 9l
ROt BAF R o)A Zoli= ULk F T3 Ik



126 /el Feh Wl 2o} el

Bgo] FF A W A7) Sl viAE 9%

Table 1. Anthropometic parameters and blood pressure in postmenopausal women before and after intervention

Placebo (n = 37) Test (n = 36)
0 week 12 week 0 week 12 week

Age (years) 52.7 = 0.40 52.3 £ 0.36
Height (cm) 157.4 = 0.62 155.9 £ 0.64
Weight (kg) 54.5 +0.88 54.4 + 0.87 54.6 £ 1.29 54.7 = 1.30
BMI (kg/m?)" 22.0 + 0.33 22.0 +0.32 22.4 + 0.46 22.5 + 0.46
WHR? 0.89 = 0.01 0.89 = 0.01 0.89 = 0.01 0.89 = 0.01
LBM® 37.5 = 0.40 37.3 + 0.42° 37.4 +0.54 37.3 +0.54
Fat (%) 30.9 + 0.62 31.3 = 0.51 31.0 = 0.81 31.3 = 0.86
Blood pressure (mmHg)
Systolic BP 116.0 £ 2.33 112.6 = 2.46" 115.9 £ 1.96 113.5 £1.83
Diastolic BP 74.6 = 1.53 72.5 = 1.48 74.0 £ 1.47 72.4 = 1.38
1) Body mass index, 2) Waist to hip ratio, 3) Lean body mass
No significant differences in 0 week value between placebo and supplement group
%1 p<0.05, #+: p<0.01, *=+*: p<0.001. Compared with initial value in each group (paired t-test). Mean + S.E.
Table 2. Oxidized LDL, Lipid peroxides in postmenopausal women before and after intervention

Placebo (n = 37) Test (n = 36)

0 week 12 week 0 week 12 week

Oxidized LDL (U/L)"” 64.2 + 2.62 65.1 + 3.36 70.4 + 415 63.1 + 3.84™
Achange 0.89 +1.83 —-7.32 + 2.55"
MDA (mmol/mL)? 7.09 = 0.28 7.94 +0.52 7.24 + 0.30 6.87 +0.28
Achange 0.86 + 0.36 -0.37 + 0.28%*
LDL particle size (nm)"” 23.77 £ 0.08 23.67 £ 0.11 23.75 +0.10 23.83 £ 0.10
Achange -0.10 = 0.08 0.08 + 0.08
Paraoxonase (U/L) 77.1 £ 0.60 77.0 = 0.64 77.6 +0.45 77.0 = 0.67
Achange —0.08 £ 0.65 —0.56 = 0.61

1) Tested by log fransformed, 2) Malondialdehyde

x: p<0.05, #+: p<0.01, ***: p<0.001. Compared with initial value in each group (paired t-test). Mean =+ S.E.

H oA ZepAl R4 0.86 + 0.36,
Al glEdiat BEolE —0.37 £ 0.28 (nmol/mL) 2
ZepA| Rl vlEl] o] aZehE gl 7hul Rt Bt
A freA e ghaskitt (p=0.010) (Table 2).

LDL particle size9} Paraoxonase &4EE F wollA
B 784 <1 2ol 7t flgitt (Table 2).
S A™ W A 5 o

FehAua) ol aTehe Ul g} el BET BT
AA AFH ATz AR, F FAHE, LDL Zd 2 H|
E, HDL ZFd2EHE, sWASAF, ofrAdd Al, B
FEO] ARl Zpol 7t YIStk (Table 3).
Modified Kupperman index ¥ =2 83}

Modified Kupperman Index (KI)+= 7Jd7]Z Q13 &
=0] Aol ZAFS AR HyF &

o Eeput

olxZeh 1l

1~N

QES HE Ao

o] Al 1 71—\3]— =dit B

R

KI 219 2713kl &ol7h sldlal Al A5 A= &
A E A= 24.0 £ 1.23004 15.3 £ 1.160%, o]A&
ZopE 9 7} gEdal BETolAE 251 £ 1.17904
17.1 £ 11902 F oA BF Foldos 7hasielct
(p <0.001). KI 5=x]9] #3F WSk vl wol = {249l
zlol7} QIQith, AT 2R (FSH) vEs oA T
oA 87.2 = 5.000014 86.3 £ 4.32 (mIU/mL) & ©]AZ
2he gl 7l 2lisdlil BETtelas 83.3 + 4.58004
83.2 = 5.33 (mIU/mL) 0.2 F oA 2% f-94el 2}
o7} §ldtt (Table 4).

Estradiol 5& ZEA R E 14.8 = 2.780014
14.2 = 291 (pg/mL) & 719 W37} gl o] aZehs
g Tt gEdlil HErelAs 224 £ 5759014 31.0 £
9.90 (pg/mL) o= F7FIG oM F oA BT f2]2Ql
Zpole= ¢I3e} (Table 4).
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Table 3. Lipid profiles in postmenopausal women before and after intervention

Placebo (n =37) Test (n = 36)
0 week 12 week 0 week 12 week
Triglyceride (mg/dL) 938 = 7.11 109 +11.5 98.6 + 7.41 104 + 8.15
Total cholesterol (mg/dL) 210 + 4.08 214 + 4.67 218 + 5.59 220 + 4.65
LDL cholesterol (mg/dL) 134 £ 3.78 134 + 4.07 135 £ 5.35 136 + 5.39
HDL cholesterol (mg/dL) 57.1 + 229 58.5 = 2.17 63.1 +2.60 62.9 + 2.59
Atherogenic index"” 2.89 +0.19 2.88 = 0.19 2.63 £ 0.15 272 +£0.17
Apolipoprotein A1 (mg/dL) 165 + 3.66 163 + 3.60 174 + 4.84 177 + 4.78
Apolipoprotein B (mg/dL) 79.8 £2.18 85.4 = 2.72 86.3 + 3.41 87.4 + 3.63
1) Atherogenic index = (Total cholesterol-HDL cholesterol) /HDL cholesterol, 2) Tested by log fransformed
#: p<0.05, #*: p<0.01, *x*: p<0.001. Compared with initial value in each group (paired t-test). Mean + S.E.
Table 4. Modified Kupperman index and hormone in postmenopausal women before and after intervention
Placebo (n = 37) Test (n = 36)

0 week 12 week 0 week 12 week
Kl (score)”” 240+ 1.23 153 £ 1.16™ 25.1 £1.17 17.1 £ 1.19™
FSH (miu/mL)? 87.2 + 5.00 86.3 = 4.32 83.3 + 4.58 83.2 + 5.33
Estradiol (pg/mL)” 148 +2.78 142 + 291 224 + 575 31.0 = 9.90
1) Modified kupperman index, 2) Follicle-stimulating hormone, 3) Tested by log transformed
*: p<0.05, **: p<0.01, **+: p<0.001. Compared with initial value in each group (paired t-test). Mean = S.E.
Table 5. Daily food intake and total energy expenditure in postmenopausal women before and after intervention

Placebo (n = 37) Test (n = 36)
0 week 12 week 0 week 12 week

TEE (keal) " 1786 + 16.3 1787 £17.7 1803 + 23.0 1809 + 23.6
Estimates of daily nutrient intakes
Energy intake (kcal/d) 1844 +£22.3 1843 + 22.1 1868 + 31.1 1872 + 23.6
Carbohydrate (%) 618 £0.15 61.9 £0.11 61.9 £0.19 61.9 £0.19
Protein (%) 17.1 £0.19 17.1 £0.18 17.2 +0.20 17.1 £0.20
Fat (%) 21.5 +0.17 21.6 +=0.20 21.4 + 0.26 21.3 +£0.22
Cholesterol (mg) 218 = 14.1 231 £16.2 243 £ 14.2 242 £15.0

1) Total energy expenditure

*: p<0.05, **: p<0.01, **+: p<0.001. Compared with initial value in each group (paired t-test). Mean = S.E.

% ek 1 o /H_zHEl:
- oIk SH5ick (Table ). 5 9
52, O, A A 9 () D TS A

ME P B AR A7 iglth

i

B A A7) T A7 167 oldelH, ZelH)
Z $2)7} 180~299 mg/dLAledl] aidah= #H7d 3 oA
= doE ojaEeht W vt glmdlit HaAlA AH7T
g A4 s 9 Adr] Sl

A A=

HAE 9L Helstn

101 3 olasBepie] 43l Aokl wef i3 ok
3 o) o]xZe}
ATHE R0 FeiA Ak Lee S Setet

Kol Fot o aZeo] o] 2441 mg

il

SollA

o] AZ e} o] AE<l genistein®]
"[;}T: Ei7]’ 9‘}\%3‘2526) L.:_O

r
(o3

i

Z

[}

0,

1

I,
o,

(o]
filo
Hi
O,
s
P L
[o 1|

ﬁd
2
do
ro,
}l o
2
A
g

= A 910%2” 2007 29 é}%OLL
oM orERAY AR 28-S SHe ola
3 A AFHHS 30 mg o= AT o]oﬂ
o olaZeRRe] w1 AHA e S Qs 54
s} o] AZTE ) S AFHFES 30 mgl®E

iz _Yﬁ‘
2 e

()
o, oo
tlo <44 lo

ol
-



128 /o 2F2 W ot et wgel 95 A4 W ) 3
gon ok BlEaite AB1SAETAY vt s

- AE AFE 7150 28] 110 mge 2 A8t

o|lAZEhL X0 Y] S N ael disk At =
FES Avnd H97 o4 508S ﬂ%&zi 60 mg/day
o] olxZEHts 1271€ 3 *HA] A3 2e &
7Bd7] Sl FrelHow ekl A 670 Felle
estradiol =7} o)A 0 %7}3“’ o159 t)” Han
5= 749 1008S tde2 100 mg/day 2] o]aEe}
S AN ARANEE W 87 Sl %QZLE Z
23E BaEelth” Kaari 5 #174 94 7992 ol

02 120 mg9 °lAZERES 6717 AT S UH o2~
EZ7 0.625 mg AF3 7 fARE A7) SAF A &
7} Q2S5 Kk 7£L47l s %ﬂd%iﬂ 7

104”3 o] #H7 04“01]71] T\“JEHT%@E 60 g (ol 2
76 mg) e 1257 AFAAEE Wl 4T 40% Tr«]@
o7 7FaleS ¥l ¥ Cheng 58 5119
7 AL O F isoflavone 60 mge HFrof 2
gratod 1277 SRS W bAExS) 57%7F Aash
LTS 7L

WA Kotsopoulos 52 oA 94Uﬂ94 7733t H4
& e E 118 mg/day?] olaZehis 371981 A
HAAAE W ¥ FO] olaZERte g2 TRl oH

7PA7) 2233 AAS O A
o)%] okokr} Y
ATl A7) S A
v} gEEil BEa) EE‘V\]EEQ] A B fre]Ao® gt
2319 =t 1 A¥= Verhoeven 59 d72uke} vls=s}
St} Verhoeven 5= d7 § o34 12417 125 mg2]
hF5%= (60 mg ©]AaZeH) 1 1,500 mge] Zuto]i
A (150 mg vt gEdlib o] S EAAE F
292 wigste] 1257 AEsIGled 1 Ay SR
3} olhaFeHt W vl gEdlil BT BolA 8d7]
SAANEIF Fe]H oz NAEASS Rargh uf Lok
PA7] Sodell st ATt olaZehte] AF 8 Y
717 78 A7) 2% 5749 ol Rso® ATt 2lolrt
Aorm dF- AelM= e TImel e 20~50%7t
] 78A7] S0 adelas Rasiltk ™ ol F9
SRR AN EepAE G & HeER A8
= & vk #HE T oAdellA olaE E}EJ A5 78d
7] S W g3 Rask =50 Ui E AN el
A ARER 0|2 e §eF (30 mg) BT} 182 (60~100

M= obrdd WskE w

K= o]/\ia].i o] 71—

NS

mg) 0|3 AAAE 717te] 6~1270E R 717 AAE A
e 1HE W o]aZehEe] iy T4 Ui # =
depr] fleiFe 1257E & o] 11 A9IRte] ded A
O % AlmHh
V\iﬂ'—% HZo] 9%
g AFES B Wangen 52 44 =
A2 HE85S 7F 18789 HHodAdolA 7, 65, 132 mg
o] olaEehts XIS el s 939 FU|= 33]
AFAZE v ZeAEe vlEl] 3L o] AEeHE Akt
A LDL ZHI2HE $57) 6.5% 121402 wigkal, LDL/
HDL ZEAEE BlEo] A o]AZehd AR} 11 o)A
ZeRE Aol 242 8.5%, 7.7%% wF 02 HUgke
< BTk Jenkins - 1992 WAkek 1299 w17
T oS dPdoR 1/hYRE "]/\i‘?‘rE ol=2]& 53.4 mg/
dayE ¥ o Al AFAI 5 €3 o A4 |
= S574s1%e W LDL FulXEEe 14 a9= ﬂ‘ﬂo}oﬂ
t}'? Lee & 1ZFHUAEIEIT0] U w7
gom o]lAEuht 80 mge 1273 AFAZE o
7] g} A}, 8% HDL FH|2HE 52 $7F 59
A7 A, "5 AR HaEe avkE gl
L7 QIAE o gt gtatel] mEW ofAje
=9 T AT W2 8% FU2HEY Aol 9l
2 Hag upglom? o9 2 FHAEE A3} 75
LS G35kl Gl ob]iAtolur AR, O]i%ﬂ’r
elih} 22 dE gl Zo® HuEHgIokY 4
ATelM= ol aEeht BEo] FHAEE vA=
Eﬂﬂ Aabe A8 23 ¥ bk l=d Hodgson ‘53 ]
S oA 1393 17 WY 4685 tde R o|iEet
”H @% A =l {294
¥ Choi 52 7% o
% 2 90 mge 877
EEAIZE W olaEeHE BEY S WEsh Tk
LDL-Zdl2~EEo] +e]4es 7 io]'%\”]“} O]’\ia]'i‘ﬂ
E%f‘ Agells de A Rl F2-1 Aozt 3
< RusQleh” o] Hhew Yy 04‘?1}“0] H7 = 04“
oA o]aEeHEe o] F A FEE /M7=
FoA o)A S-S Hapleh
7t glEdlike dA) Aol YU AEHE
22 EA4o] 9lom shikawa,” Guivernau® 59 A+
AdE FAe] Y AHFO R 240~300 mg o= Al
A=A gl e SR Aol A
o] H7hoi7t 8379 xzE 9 N A, S
Zhael #wek AFE KEste] 7wt 2lElike] o

A4 =

_&

i) oﬁL - 0_1_,

ok
o 3@

ke
°
KN
=

e

oo To

[U_,
i

0@ I
o
=

22 7154

o~=
% LN



N E, LDL-Zd2HE 4 &5
of tiall Bz gk w} Uk ol xFehty} vl glEdlike]
@ AFHe] FeaHE 2 B A7 ANES Rad vt
DA 7 3] 5 A AFH7E FUaEE 28l T
A= Gl gt A= =ullellA At vt §lek & A
TolAE Fulelld] A5z H7E § s tde® B3t
AR dFH e FrEzHE 2 G5S ERIEeler 1 A9
o|aFet W Fhat At HETrelA] FEs S
70 a5s gl 5 ek ol & A7 iR
g7 ZH2HE st FrRoks (180 mg/dL) =9
OFE-S ARESHA] g AlgRE IO sto] IEFHAEHE
g5 s g R 3t o Al vjdE 7] FdA
HE 527 Wta, A &5 24E wRkE vE At
ol vla ok
o5 A7y,
2 AT E T g A N aYE 2R
o = flG o olaZERE U vt glEalil BETtellA
A+l LDL 5%7F 70.4 = 4.15914 63.1 = 3.84 (U/L)
o golHow 7baaT (b = 0.006) 7k W )
Wollx] EepA| R vlE] o] AZeHt W Fhnt 2l B
FrolA e ow skt (p = 0.011). ©= 419
ol ¥FYAHEIT HIY AFE F S ttew o
Jenkins 59 A7 Aol FARSIITEY Jenkins 5 1
2 TRl e 239l uZHAEE WA 1899 H
5 oA elAl iz Alolgl A o]aZEhE 4o (10 mg/
day) o|AaZ e Ao] (73 mg/day) & 3H+ & 33] Al
St o thdARES 2731e] AeulE7 17t (wash-out)
= 7H AL gk st A7) HolE AT 1 A
o)lAaZEHE Aol thell= A7t §llem tix Aole] H]
g o]aZehRt Aol e T FEAEE A, g
A1 2R1e] 7Has, Ak} LDL k29 fass g1t
~Fsk LDL %:E—J et V\iﬂ‘rEJ A7 Ak AE
dAE2HE LDL FHAHES Bosh= 2H80] gls o]
= “5“‘5?*# Bel fraksh = 2 ATE Bl
ML olE FRlg = QI o] aEuHEe] dERl Ay
17} tho|EAQ1e A 07 free radical AA 58
S 7P AbslE A =& H
hydroxy-2 -deoxyguanosine A4S <43

A, & ZEl2E

rim

Asto] glo] T} FEulslA] okord A

P

F DNA F3= A EoflA] 8-
L 07 1
531 011:}4” I antioxidant scavenging enzyme 59|
AL fEle] PO R A A S 1haa)
N Row e Yk olg LE olaFerEel
3} Gy} Akl AEYAZRE 83 DL ZyAHE9)
AF312 odbEl=t]) £90] HS Zo g Almw)

AEAow & AFelrEs 30 mge) o4t ¥ 110
mg®] v} 2fEelit ?}% 1 AE 1253 AFEIE 1 o

BETolA Ak} LDL s&7)
EL 7 ¥)wA] MDA 5% sl

o] folel Aol Aelsigiel, ol aEehe 9 ot el
A BFA A, FA2EE o) 93 A swe #

ARl Aol figlon A7) S ek Bk o B
Al BE Bln) ojagelda} Al et =
FAIA ] AFe A7 F ool AstA AEH AT
Y Ade ek a3t Qe 0w AlmEyY 53
A AF7F Felvet #9785 o4de] dF AA Bl gdY)
ol Ul A= FEE 2E GRlay] flsire % Al
3} 7R o AT 55 A7 Fed Aol

i

Mr o
>{E

o o
L =

-y

2 AT A9E oo
1) Ak} LDL
ToA goldow 7 (p = 0.006),

Kbl okt 2ok
ATl 9l gk el 0E
EepalelA] £

FEE o]

29l W} glgle. T w1k vlaeld 1A Aolt 93l
< (p=0.01D).
2) WAl FHAY, F TeAEE, LDL TelswE,

HDL Zd|2EE, ofEx¢h Al
Al B AR Aol 7E (gl

3) LDL particle size®} Paraoxonase &5+ F+ 1l
A B AR Afol7h gl A E ekl d
MDA sl 7 wXb Wk Blael vt 2] 4R1 Zpol7}
A (p = 0.010).

4) 78d7] S A1 %21 Modified kupperman index (KI)
© ol 9 vl gt RET e S R4
EF oA og Aaslds (p< O 001). KI s#X1¢] #%t
o)Al 2ol7} Gl

! Zha} 2isdiat Eﬁé}xﬂ AL 1257 A8
g wf o]aZeHE 4 7} ali{w BZllA kst LDL
e 710l v)wA] MDA =
2fol& Q‘ﬂé}%ﬂr "]"—J—E‘rE oL LU}

B 59 %% F 1

r1r

¢

Y AH=9 /\]-g],-_ o|uk },—1:-]] T9o Z gle Ao
AbrEn) fEuEel w7 § oS dio® olaETt
B g Znle)mdalar B3 A4 A9 A 8 AT )
u|Eek A4 07 HaAA9] g HAS A%} ol 2

871 AT F4 A7k B Aow Arer)

P

>



Literature cited

1) Yaffe K, Sawaya G, Lieberburg I, Grady D. Estrogen theraphy
in postmenopausal women: effects on cognitive function and de-
mentia. JAMA 1998; 279: 688-695

2) Rosano GM, Vitale C, Marazzi G, Volterrani M. Menopause and
cardiovascular disease: the evidence. Climacteric 2007; 10: 19-24

3) Collins P, Rosano G, Casey C. Management of cardiovascular
risk in the perimenopausal women: a consensus statement of Eu-
ropean cardiologists and gynecologists. Climacteric 2007; 10:
508-526

4) Barentsen R. The climacteric in the Netherlands: a review of
Dutch studies on epidemiology, attiudes and use of hormone re-
placement therapy. Eur J Obstet Gynecol Reprod Biol 1996; 64
(suppl) : S7-S11

5) Beral V. Breast cancer and hormone-replacement theraphy in the
Million Women Study. Lancet 2003; 362: 419-427

6) Rossouw JE, Anderson GL, Prentice RL, et al. Risks and bene-
fits of estrogen plus progestin in healthy postmenopausal women:
principal results from the Women’s Health Initiative randomized
controlled trial. JAMA 2002; 288: 321-333

7) Boker LK, van der Schouw YT, de Kleijn MJ, Jasques PF, Grob-
bee DE, Peeters PH. Intake of dietary phytoestrogens by Dutch
women. J Nutr 2002; 132: 1319-1328

8) Morito K, Hirose T, Kinjo J. Interaction of phytoestrogens with
estrogen receptors alpha and beta. Biol Pharm Bull 2001; 24:
351-356

9) Petri Nahas E, Nahas Neto J, De Luca L, Traiman P, Pontes A,
Dalben I. Benefits of soy germ isoflavones in postmenopausal
women with contraindication for conventional hormone repla-
cement therapy. Maturitas 2004; 48 (4) : 372-380

10) Han KK, Soares JM Jr, Haidar MA, de Lima GR, Baracat EC.
Benefits of soy isoflavone therapeutic regimen on menopausal
symptoms. Obstet Gynecol 2002; 99 (3) : 389-394

11) Kaari C, Haidar MA, Janior JM, Nunes MG, Quadros LG, Kemp
C, Stavale JN, Baracat EC. Randomized clinical trial comparing
conjugated equine estrogens and isoflavones in postmenopausal
women: a pilot study. Maturitas 2006; 53 (1) : 49-58

12) Albertazzi P, Pansini F, Bonaccorsi G, Zanotti L, Forini E, De
Aloysio D. The effect of dietary soy supplementation on hot
flushes. Obstet Gynecol 1997; 91(1): 6-11

13) Cheng G, Wilczek B, Warner M, Gustafsson JA, Landgren BM.
Isoflavone treatment for acute menopausal symptoms. Meno-
pause 2007; 14: 468-473

14) Kotsopoulos D, Dalais FS, Liang YL, McGrath BP, Teede HJ.
The effects of soy protein containing phytoestrogens on meno-
pausal symptoms in postmenopausal women. Climacteric 2000;
3:161-167

15) Wangen KE, Duncan AM, Xu X, Kurzer MS. Soy isoflavones
improve plasma lipids in normocholesterolemic and mildly hy-
percholesterolemic postmenopausal women. Am J Clin Nutr
2001; 73:225-231

16) Jenkins DJ, Kendall CW, Garsetti M, Rosenberg-Zand RS, Jack-
son CJ, Agarwal S, Rao AV, Diamandis EP, Parker T, Faulkner D,

WA 9

[}

rle

Vuksan V, Vidgen E. Effect of soy protein foods on low-density
lipoprotein oxidation and ex vivo sex hormone receptor activity-
a controlled crossover trial. Metabolism 2000; 49: 537-543

17) Lee JH, Kim EM, Chae JS, Jang YS, Lee JH, Lee G. The effect
of isoflavone supplement on plasma lipid & antioxidant status in
hypercholesterolemic postmenopausal women. Korean J Nutr
2003; 36(6) : 603-612

18) Ishikawa T, Fujiyama Y, Igarashi O, Morino M, Tada N, Kagami
A, Sakamoto T, Nagano M, Nakamura H. Effects of gammali-
nolenic acid on plasma lipoproteins and apolipoproteins. Ather-
osclerosis 1989; 75(2-3) 1 95-104

19) Abraham RD, Riemersma RA, Elton RA, Macintyre C, Oliver
ME. Effects of safflower oil and evening primrose oil in men with
a low dihomo-gamma-linolenic level. Atherosclerosis 1990; 81
(3):199-208

20) Guivernau M, Meza N, Barja P, Roman O. Clinical and experi-
mental study on the long-term effect of dietary gamma-linolenic
acid on plasma lipids, platelet aggregation, thromboxane forma-
tion, and prostacyclin production. Prostaglandins Leukot Essent
Fatty Acids 1994; 51(5): 311-316

21) Hidalgo LA, Chedraui PA, Morocho N, Ross S, San Miguel G.
The effect of red clover isoflavones on menopausal symptoms,
lipids and vaginal cytology in menopausal women: a randomized,
double-blind, placebo-controlled study. Gynecol Endocrinol 2005;
21(5):257-264

22) Sammartino A, Tommaselli GA, Gargano V, di Carlo C, Attianese
W, Nappi C. Short-term effects of a combination of isoflavones,
lignans and Cimicifuga racemosa on climacteric-related symp-
toms in postmenopausal women: a double-blind, randomized,
placebo-controlled trial. Gynecol Endocrinol 2006; 22 (11) : 646-
650

23) Park HM, The efficacy of phytoestrogen in postmenopausal wo-
men. J Korean Soc Menopapuse 2007; 50 (3) : 389-415

24) Lee SY, Lee MJ, Yoon S, Kwon DJ. Estimated Isoflavone in-
take from soy products in korean middle-aged women. J Korean
Soc Food Sci Nutr 2000; 29 (5) : 948-956

25) Hsieh CY, Santell RC, Haslam SZ, Heiferich WG. Estrogenic
effects of genistein on the growth of estrogen recepter-positive
human breast cancer (MCF-7) cells in vitro and in vivo. Cancer
Res 1998; 58: 3833-3838

26) Allered CA, Allred KF, Ju YH, Virant SM, Helferich WG. Soy
diets containning varying amounts of genistein stimulate growth
of estrogen-dependent (MCF-7) tumors in dose-dependent man-
ner. Cancer Res 2001; 61: 5045-5050

27) Hankinson SE, Eliassen AH. Endogenous estrogen, testosterone
and progesterone levels in relation to breast cancer risk. J Ste-
roid Biochem Mol Biol 2007; 106: 24-30

28) Verhoeven MO, van der Mooren MJ, van de Weijer PH, Verde-
gem PJ, van der Burgt LM, Kenemans P. CuraTrial Research
Group. Effect of a combination of isoflavones and Actaea race-
mosa Linnaeus on climacteric symptoms in healthy symptomatic
perimenopausal women: a 12-week randomized, placebo-con-
trolled, double-blind study. Menopause 2005; 12 (4) : 412-420

29) Baber RJ, Templeman C, Morton T, Kelly GE, West L. Random-
ized placebo-controlled trial of an isoflavone supplement and me-
nopausal symptoms in women. Climacteric 1999; 2(2) : 85-92



30) Knight DC, Howes JB, Eden JA, Howes LG. Effects on meno-
pausal symptoms and acceptability of isoflavone-containing soy
powder dietary supplementation. Climacteric 2001; 4(1): 13-18

31) St Germain A, Peterson CT, Robinson JG, Alekel DL. Isoflavone-
rich or isoflavone-poor soy protein does not reduce menopausal
symptoms during 24 weeks of treatment. Menopause 2001; 8
(1:17-26

32) Dalais FS, Rice GE, Wahlqvist ML, Grehan M, Murkies AL,
Medley G, Ayton R, Strauss BJ. Effects of dietary phytoestro-
gens in postmenopausal women. Climacteric 1998; 1(2): 124-
129

33) Nagata C, Takasuka N, Kurisu Y, Shimizu H. Decreased serum
total cholesterol concertration is associated with high intake of
soy products in Japanese men and women. J Nutr 1998; 128:
209-213

34) Potter SM. Overview of proposed mechanisms for the hypocho-
lesterolemic effec soy. J Nutr 1995; 125: 606S-611S

35) Hodgson JM, Puddey IB, Croft KD, Mori TA, Rivera J, Beilin
LJ. Isoflavonoids do not inhibit in vivo lipid peroxidation in sub-
jects with high-normal blood pressure. Atherosclerosis 1999;
145(1): 167-172

36) Chio IS, Bea YJ, Jang S, Lee DH, Yun ME, Lee HS, Kim MH,
Lee SH, Sung CJ. Effect of soy isoflavone supplementation and
exercise on serum lipids in postmenopausal women. Korean J
Nutr 2005; 38 (6) : 411-418

37) Dewell A, Hollenbeck CB, Bruce B. The effects of soy-derived
phytoestrogens on serum lipids and lipoproteins in moderately
hypercholesterolemic postmenopausal women. J Chin Endocriol
Metab 2002; 87: 118-121

38) Simons LA, von Konigsmark M, Simons J, Celermajer DS. Phy-
toestrogens do not influence lipoprotein levels or endothelial func-
tion in healthy postmenopausal women. Am J Cardiol 2000; 85:
1297-1301

39) Howes JB, Sulllivan D, Lai N, Nestel P, Pomeroy S, Wesf L,
Eden JA, Howes LG. The effects of dietary supplementation
with isoflavones from red clover on the lipoprotein profiles of
post menopausal women with mild to moderate hypercholester-

B3 & Ok 8} 3] X (Korean J Nutr) 2010; 43(2): 123~131/131

olaemia. Atherosclerosis 2000; 152: 143-147

40) Park BS, Zammit AV. Effect of dietary oil containg r-linolenic
acid on the plasma lipid levels and thrombotic activity in rats.
Korean J Nutr 2003; 36(9) : 889-897

41) Jenkins DJ, Kendall CW, Jackson CJ, Connelly PW, Parker T,
Faulkner D, Vidgen E, Cunnane SC, Leiter LA, Josse RG. Ef-
fects of high- and low-isoflavone soyfoods on blood lipids, oxi-
dized LDL, homocysteine, and blood pressure in hyperlipidemic
men and women. Am J Clin Nutr 2002; 76: 365-372

42) Tikkanen MJ, Wahala K, Ojala S, Vihma V, Adlercreutz H. Ef-
fect of soybean phytoestrogen intake on low density lipoprotein
oxidation resistance. Proc Natl Acad Sci 1998; 95: 3106-3110

43) Wei H, Bowen R, Cai Q, Barnes S, Wang Y. Antioxidant and an-
tipromotional effects of the soybean isoflavone genistein. Proc
Soc Biol Med 1995; 208: 124-130

44) Jenkins DJ, Kendall CW, Garsetti M, Rosenberg-Zand RS, Jack-
son CJ, Agarwal S, Rao AV, Diamandis EP, Parker T, Faulkner D,
Vuksan V, Vidgen E. Effect of soy protein foods on low density
lipoprotein oxidation and ex vivo sex hormone receptor activity-
a controlled crossover trial. Metabolism 2000; 49: 537-543

45) Ruiz-Larrea MB, Mohan AR, Paganga G, Miller NJ, Bolwell GP,
Rice-Evans CA. Antioxidant activity of phytoestrogenic isofla-
vones. Free Radic Res 1997; 26 (1) : 63-70

46) Arora A, Nair MG, Strasburg GM. Antioxidant activities of iso-
flavones and their biological metabolites in a liposomal system.
Arch Biochem Biophys 1998; 356 (2) : 133-141

47) Giles D, Wei H. Effect of structurally related flavones/ isofla-
vones on hydrogen peroxide production and oxidative DNA da-
mage in phorbol ester-stimulated HL-60 cells. Nutr Cancer 1997,
29(1): 77-82

48) Cai Q, Wei H. Effect of dietary genistein on antioxidant enzyme
activities in SENCAR mice. Nutr Cancer 1996; 25(1) : 1-7

49) Jenkins DJ, Kendall CW, Vidgen E, Vuksan V, Jackson CJ, Au-
gustin LS, Lee B, Garsetti M, Agarwal S, Rao AV, Cagampang
GB, Fulgoni V. Effect of soy-based breakfast cereal on blood li-
pids and oxidized low-density lipoprotein. Metabolism 2000; 49
(11): 1496-1500



