REANEESE FER24 H1L% 2005
Kor. J. Fertil. Steril., Vol. 32, No. 1, 2005, 3

B
ol
oX,
rE
b
o\
4ov
k&‘
_,>i
=2
x
g
s=<_°
‘S
X
bl
=
o

9% A5 Axe) Wl

A
A - =512 0l0IF?2. & M2 .ey|E . =X £FE . ol AM!?
= o o T — [ELraLE ey = — Lo tre

The Effect of Isoflavone Supplementation on Plasma Biochemical Parameters
of Women with Polycystic Ovary Syndrome

Hyung Jae Won', Ju Hee Kang?, Min Jun Lee?, Sun Yoon? Ki Hyun Park®,
Dong Je Cho', Chan Ho Song', Byung Seok Lee*

"Department of Obstetrics and Gynecology, Yong dong Severance Hospital,
Yonsei University, College of Medicine, Seoul, Korea,
“Department of Food and Nutrition, The graduate School of Yonsei University, Seoul, Korea

Objective: This study was performed to evaluate the effect of isoflavone supplementation on

hormone levels, lipid profiles and total antioxidant status in patients with polycystic ovary syndrome.

Methods: Total 11 women with polycystic ovary syndrome were supplemented daily with 150mg of
isoflavone for 6 months. Blood samples were collected 0, 3, and 6 months after supplement of isoflavone
for analysis of LH, FSH, E, testosterone, free testosterone, SHBG levels, serum lipid profiles, and total

antioxidant status (TAS).

Results: After 6 months isoflavone supplementation, the hormone levels did not change significantly.
Serum lipid profiles did not show any significant change in total cholesterol, LDL-cholesterol,
triglyceride, lipoprotein(a), and free fatty acid levels. However, there was significant increase in HDL-
cholesterol (p<0.05) for 3 months. Total antioxidant status was increased significantly after isoflavone

supplementation for 6 months (p<0.05).

Conclusion: Isoflavone supplementation showed positive effects on the HDL-cholesterol and total
antioxidant status. it is implicated that isoflavone supplementation will may have a effect on

cardiovascular disease in patients with polycystic ovary syndrome.

Key Words: Isoflavone, Polycystic ovary syndrome, Hormone levels, Lipid profiles, Total antioxidant

status
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Table 1. The effect of isoflavone supplementation on hormone levels in patients with polycystic ovary syndrome

Initial 3 months 6 months
FSH (mIU/ml) 6.5912.49 6.391+1.57 6.061£2.21
LH (mIU/ml) 14.52+7.92 16.09+8.28 15.23+7.64
LH/FSH 2.56+1.47 2.41+0.82 2.46+0.76
E, (pg/ml) 51.36+27.09 50.74+21.79 79.51+79.25
Testosterone (ng/ml) 0.95+0.44 0.85+0.47 0.76£0.39
Free testosterone (pg/ml) 0.94+0.91 0.51+0.59 0.80+0.80
SHBG (nmol/L) 37.8+14.6 32.0+6.56 36.0+10.58

Table 2. The effect of isoflavone supplementation on lipid profile in patients with polycystic ovary syndrome

Initial 3 months 6 months
HDL cholesterol (mg/dL) 61.4+11.78 66.8+9.8" 67.319.37
LDL cholesterol (mg/dL) 104.8+24.76 104.2+19.54 119.4+39.88
Total cholesterol (mg/dL) 181.3+33.52 191.4+175 189.6+41.11
Al 2.1+0.94 1.9+0.59 1.85+0.67
Triglyceride (mg/dL) 91.8457.94 66.0:28.34 71.2+26.52
Lipoprotein(a) (mg/dL) 40.3+68.45 38.4151.88 37.71£58.2
FFA (umol/L) 561.2+290.1 523.3+£181.7 552.41+338.1

1Atherogenlc index = (Total cholesterol-HDL cholesterol)/HDL cholesterol
“Significantly different by paired t-test at p<0.05 (0~3 month)

Table 3. The effect of isoflavone supplementation on total antioxidant status in patients with polycystic ovary syndrome

Initial 3 months 6 months

TAS (mmol/L) 1.11+0.38 1.31+0.36 1.54+0.16"

Significantly different by paired t-test at p<0.05 (0~6 month)

a1 Qlth HDL-Z#|2=H &< isoflavone 35 371 43 o)) Lipoprotein(@)«= A5 371 9
d Fol oo R FrFei o™ (p<0.05), A3 6 Hastgion A3 e/ Folle AT Free
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sl o) M= 9 & A ZAERe ke
oI L}_ Hl o714 5 ‘?r ] pet ° 4. Isoflavone dF7t L HA S &KX
B & FdzHES AR e Fol st s o

R of kst MAO| Ojx|= I
gon HH 671Y Foll= Z71sTh Atherogenic
index:= A3 3719 $oll #2s%on A3 6714 Isoflavone s 67019 &<t 58 ¥ PCO 3xke] &
o= AT, SRS A4 AR AH 3 ksl AAS B35 A= Table 33 Ll TASE
MY Fol Fasiglion 44 671 $ol= thA isoflavone 15 A 3 vlus] B A 374
7k skl o AE A vjaskd o {3 Tol| F7ksIR o™ A3 671E ol feldow

-12 -



Z7}ske] (p<0.05) isoflavoneo] a4kslsol &7
AE HAFUT

—

i

Um PCOS #HAI7} Ql&dl AEdo
=4 d5& sikeles 4971
Fato] $jgAdo] molxit) E3] )
g Z71skA fuR2i

FZoly vzl
A7 Achd eled
A

S

==
o

i)
o,
o
2,
Ho
off
o,

FSHO| & xsl& R¥ Zlo] 7
T ATk Isoflavone 435 7 LH/FSHS] H]7} 2 o)
He ddR7E 69 ol oS o= 67
Hzte] WelE 2 A3} isoflavone A 363+
1120014 3701 Foll= 254408607 7H4 B0
™, 670¥ Foll= 2.68+059= °FF St kil

A

] =]
=]

73] 7]EAQ] 28 Hlolur]i= SHAIRE 7hA 40
£ Ho|al Qo] LH/FSH ¥]7} 545 isoflavone
o] 95 & ¢ om ArIte] WsE AARY
W 2 495 45 Fo=w Ak A el
< free testosterone®] S7H= WIAE BT 27]

free testosterone2] =0 ul-9- w9k o™, isoflavone
el o8 Ey7F S Rl wE A
7S 94 free testoeteroneo] S7}alitiar & 4=
21th SHBGE isoflavone 43 7 4==0| 37.8+14.6
mnol/Lell A A5 371 $-oll= 32+6.56 nmol/L =
asklebzE A3 671 $oll= 36+10.58 mnol/L
2 frojdolx|= AN S7I8IeItE PCO #AbEol
AX &A= lEdo] 7kl W QlEdS
MRS ZFR-3to] SHBG AARS 74417 globulin

3 AGEA e geel feld B 9 Fu

SR =T o]

=1 O -1

-13 -

71 AR dAeA t=g2Al ks FUMTIE
A3}E 7tttk Bk oh ™ SHBGE an-
drogen®} estrogene] o W] 55 Hdshke 8%
chald o] 50 2 HepG2 liver carcinoma Al EH] %
A8 A isoflavoneo] SHBGS| A3 HH|E =
sk Aoz Vet w7 oA4e oz
30 gmiday?] soy milkE 55 B¢ AFHA 7 Azt
g% isoflavone?] =9} SHBG®] S718th= Hal
7F A md g ek 9 dxE o
© = aglycone® genisteine 120 mg¥ 125-7F H-&
g A3 SHBG7} FrolatAl S7tskglvha ®Barslgl
L2 olefdt 17t A¥E EthE §ho] isoflavone>
SHBG = 2ol wojdiial & &= Slrk wehA
B Aol A isoflavoned] 43 ol wE SHBG2] W
sk A e Fele gAsislov A4 e
Sl HAk F7ksta lo] Frizel AA
st FABIE £2 a9%= 7Y
o
LH®]
ERowA

L

L

fsi3
=

ZHag ke oful i jsoflavonec] Aol A
317] 918 A= AF i +
o AAA F7HE St AF 671 Sl o
Al Fashes Aeolgta B 2 s Folvk SAH 2
2 folFel e ol oy isoflavone] &
3re] AojZIvhH A AR AT 7hsAd o]
e FOoF Holw o]d gk FVIZke] A7t &
Ao R Atz
Z T AAE 7122 sk 2zks tiate s
gk 3870] A FNA diF AH7E T Fu s
E 2 SAANY FES Y8R e
Aoz Yehd v Ik m3k o]2fd 22 e
gt g3= 7IAR A 8% FU2EHE S0l
2 ARElA | =7 ekl Owen 5202
w7 o4 362 o= placebo (n=12), 75 mg
isoflavone A3 (n=13), 150 mg isoflavone 73 3+
(n=12)°.= o] 3 A3 %, 84 x4 A9
S A% A7 F Ze2uE9 F49A, HDL-
FHlzE Sl #st filon LDL-ZH|2EHE
o] 7% Fradhs AdS Reloy HdF S5l uh

ol rlO

o) A

i

N
b &

o

o
a1

Dot

Q1 ztol= gldvkaL stk 3 93 &

AiElE Se] Aabel AL vhe A2l gloiA]
O g 4R} ZelselE SA0 Qe v



N

1A o= AoR vehdth Bl T FlzE

S 27} 145 mg/dLS] AdQl 1285 o= 3k
Tl o S AS 66~80 g2 AFHAIX A
4 Aol W7} gl Aoz Yelgh? o)y

r}l s
&

=

g AT AL gE & A7 v s
BolFa Qlr} & 9] PCO WA= LDL-
ZHU2EE S F FenuE, FEA] A
A3} vl SRR folHQ) ad B
F vkl @ § g Alelvk

Lipoprotein(a)== LDL-like lipoprotein®]™, LDL-
S| 2~E| =9l apoprotein(@)7} ZgtE o] A& E3HA|
2A Aol B FEAE Bkl AXAx
Agrsto] foam cell &3 4] Setkadl =

dzdE s ﬁﬁf&ﬁ‘r webA Lp(a)= 5‘1‘75‘
shd AEHA A3t
Bom G %XMW Lp(a)7} %—7}E101 %lE‘r
= HiE ADP. el 9o AR Ve
o}#] WA WA= rh? B Aol =
Lp(@@) s===°] A3 Holl= 40.28+68.45 mg/dLo] L
o, 43 370Y¥ Foll= 38.38+5188 mg/dL= 7
a3lglom AHE 671d Fl® frolAo)A= e

Ak 37.7458.2 mo/dLE 7HAsHs FA1E Bo] 2}
ol ALHAHRI WsE AAHE 7 & Aot

Free fatty acidi= H|Rtolu} Al 28 B o) 22
Q&Y AgAdo] e oAy A3tollA F5 free fatty
acid (FFA)9] s=7F S71=0] Qluks Bav) gle
1 PCOSOIAE i =24 Fo = o3 Q&
& Ao YRR FRAS] Z?ﬁﬁ vfi’\] =3
AR H3F FRA 52 isoflavone 415 % 538.56
+298.2 umol/LE YERHoH 371€ Wﬂ_ 523.3+
181.7 umol/L= Z+A 3} om 67)9 Fof = 5524+
338.1 umol/LZ THA] Z7}5}9t) & 519 ot
ANNE G #9474 o4 A=
aglycone® genisteing- 120 mg*| 12T7J 583 4
I} FRFA7} S7HHS HojFaLl Slvh A
%7] == (538.56+£298.2 umol/L)o] YHF Srolx
ARl FFEoll e A dojuH| %
9 LDL-Fel~EHE 22 492k A
AT} Isoflavonec] A& e wx]= 4
Nal7] &k A7 HEo] kot isofla-
vone®| A& ¥l gl tigk HEet A8 o}

\_E.”E_‘

al

I‘

i T

]‘—)\

oE“L
0
F
ol

1—6\__

o

sﬂ

7]

[

-14 -

uk o

-0 o]
T&

=

A =ehe] ojX|7) Wal Yo 4
7} o]Folx{oF & Fo|r}.
227271 (oxygen free radical)= 4t
o A2 Ujoll A A E= HA4o] 7&?‘5}
Fo DNAer AEur A2 2
A7e A A

]
RES

oA AAE = flavonoid~} lipopro-
tein®] 2skE olA3e] B ﬂﬁﬁlv o e =
Ao B Hck? dk o) isoflavones B3
A7l RAES] E3 isoflavone F5=2] Z7}e} &
7| copper-mediated LDL AF&}A s o] 71313
o] BHEALS? whebA isoflavones] &4k3}
s}, AET A o voprt 4 A2
& Blojgtal 7|k
SAFEo] 2AF HHout 4
A3 AlFE isoflavoneS A
2 FAAEA e =E AASA AR K
= A g3 7F Ao A AdRE vug
tzao] giithE Aolth wkelA isoflavones] &
o] gt A2 A= Fert doka 2ok
Zelv} isoflavoneo] EF A1 tirke] it gk
skl a3ks Bl AvE v)Fo] & uj pCOS &
Aol A isoflavone AF = A3l tiA} FFare] ofw)

2IE 7IE o s Aew AzEn.

[IR=X
AL

g

¥

p

F 5

MO

a

oy

1. Mindy S, Xia X. Dietary phytoestogens. Annu Rev
Nutr 1987; 17: 353-81.

2. Sookyung Lee. Study on the Impact of Isoflavone in
Hormonal profiles During the Menstrual cycle and
postmenopausal parameters in Korean women. De-
partment of food and nutrition the graduate school
of Yonsei University; 2001.

3. Anthon MS, Clarkon TB, Williams K. Effects of soy
isoflavones on atherosclerosis: potential mechanism.
Am J Clin Nutr 68(supple); 1390S-3S: 1998.

4. Adam B, Kathy M. What is polycystic ovary syn-
drome? Hum Reprod 2002; 17: 2219-27.



10.

11.

12.

13.

14.

15.

16.

g, AT, AR, I

Els JT.@] x] 2001; 44: 296-301.

. Tevfik S, Huseyin V, Muge H, Menmet H. Oxi-

dative stress on polycystic ovary syndrome and its
contribution to the risk of cardiovascular disease.
Clini Biochem 2001; 34: 407-13.

?, $314, 74

Y5 R Bh BEE SR AF)
gJate] ] Pg L Tl VA o

[e]
kA 3] %] 1999; 42: 606-13.

%

. Glueck C, Wang P, Fontine R, Tracy T, Smith L.

Metformin to restore normal mens in oligo-ameno-

rrheic teenage girls with polycystic ovary syndrome.

J adolesc health 2001; 29: 160-9.

. Richard S. Polycystic ovary syndrome: the new mil-

lenium. Mol Cell Endocrinol 2001; 184: 87-93.
A4, ¥, Aok, A, HES, At

2001; 44: 1178-85.

Friedwald W, Levy R, Fredricson D. Estimation of
low density lipoprotein sholesterol in plasma, with-
out use of the preparation ultracentrifuge. Clin Chem
1972; 18: 499-502.

Yen SS. The polycystic ovary syndrome. Clin Endo-
crinol 1980; 12: 177-207.

Frank S. Polycystic ovary syndrome: a changing per-
spective. Clin Endocrinolol 1989; 31: 87-120.
Kopelman P. Hormones and obesity. Clin Endocrinol
Metab 1994; 8: 549-75.

Stuart C, Prince N, Peters E, Meyer W. Hyperin-
sulinemia and hyperandrogenism: in vivo androgen
response to insulin infusion. Obstet Gynecol 1987;
69: 921-5.

Anderson J, Johnstone B, Cooknewell M. Meta-
analysis of the effects of soy protein intake on serum
lipids. N Eng J Med 1995; 333: 276-82.

-15 -

17.

18.

19.

20.

21.

22.

23.

24,

25.

Mesiano S, Katz SL, Lee JY, Jaff RB. Phytoe-
strogens alter adrenocortical function; Genistein and
daidzein supress glucocorticoid and stimulate andro-
gen production by cultured adrenal cortical cells. J
Clin Endoclinol Metab 1999; 84: 2443-8.

Pino AM.,, Valladares LE, Palma MA, Macnilla AM,
Yanez M, Albara C. Dietary isoflavones affect sex
hormone binding globulin levels in postmenopausal
women. J Clin Endoclinol Metab 2000; 85: 2797
-800.

2 3%, Genistein concentrated polysaccharides 4d
7} G wh=E oA Salse] duk Wl ol
d, T8, Fist AA, 212 9, osteocalcin
Foll mA= g AAdEtal 2002.

Owen A, Baghurst P. The effect of isoflavone sup-
plementation on serum lipids in postmenopausal
women. Clin Esp Pharmacol Physiol 2002; 27: A32.
Giovannetti P, Carroll K, Wolfe B. Constancy of
fasting serum cholesterol of healthy young women
upon substitution of isolated soy protein for meat
and daily protein in medium and low fat diets. Nutr
Res 1986; 6: 609-18.

ZFY, BN, oldls, XY, oA, A&
T 5 EY ey ey ExjellA angio-
tensin A3 A A A7 T} Lipoprotein
(@) s= vA= 9 gigh#aks] =] 1999;
57: 145-57.

Fraze E, Donner C, Swislocki A, Chen Y, Reaven G.
Ambient plasma free fatty acid concentration in
non-insulin dependent diabetes mellitus: Evidence
for insulin resistance. J Clin Endocrinol Metab
1985; 61: 807-11.

Kapiotis S, Hermann M, Held |, Seelos C, Ehringer
H, Gmeiner B. Genistein, the dietary-derived angio-
genesis inhibitor, prevent LDL oxidation and pro-
tects endotherial cells from damage by athetogenic
LDL. Arterioscler Thromb Vasc Biol 1997; 17:
2868-74.

Matti J, Wahala K, Ojala S, Vihma V, Adlercreutz H.
Effect of soybean phytoestrogen intake on low den-
sity lipoprotein oxidation resistance. Proc Natl Acad



Sci 1998; 95: 3106-10.

26. Kerry N, Abbey M. The isoflavone genistein inhibits
copper and peroxyl radical mediated low density
lipoprotein oxidation in vitro. Atherosclerosis 1998;
140: 341-7.

27. Helen W, James D, Herman A, Anthony |, Elizabeth

A lan R, et al. Isoflavone phytoestrogens consumed
in soy decrease F2-isoprostane concentrations and
increase resistance of low-desity lipoprotein to oxi-
dation in humans. An J Clin Nutr 2000; 72: 395
-400.

-16 -



