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The Effect Of Isoflavone on Postmenopausal Symptoms
and Hormonal Changes in Postmenopausal Women
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Objectives: We investigated the effect of isoflavone on postmenopausal symptoms, urinary
isoflavone excretion and hormonal changes to know the effect of isoflavone in postmenopausal
women.

Design and method: 30 postmenopausal women took part in this study. They are divided into
3 subgroups according to the dose of isoflavone supplementation of 100mg/day, 150mg/day, and
200mg/day. Isoflavones were consumed for 6 months. To study the bioavailability of isoflavone,
24-hr urine was collected before and 7 day after each isoflavone supplementation. Initially LH,
FSH, Prolactin, E1, E2, testosterone, DHEA-S were measured and 6 months after supplementation
of isoflavone.

Result: The urinary isoflavone excretion was dose dependent in postmenopausal women and
average 24-hr urinary recoveries of daidzein and genistein were approximately 15% and 7%
respectively. Isoflavone supplementations were effective in reducing the postmenopausal symptoms
especially in hot flush(84.6%) and general weakness(69.2%). Serum LH, FSH, El, E2, prolactin,
DHEA-S level were not changed significantly but the level of testosterone increased significantly
from 0.20+0ng/ml to 0.51+0.21ng/ml and from 0.26+0.1ng/ml to 0.49+0.3ng/ml in 100mg and
150mg isoflavone supplementation respectively. but not in 200mg isoflavone supplementation.

Conclusion: Isoflavone may improve the postmenopausal symptoms by increasing serum
testosterone level in postmenopausal women,
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3747 olF XA oA T2 ALY
ol da] ALEHol gtoy ofF 328 QA 9
2E2A XNBE §#9YY A¥E IHNE F
o w(Rosen et al, 1997) 7]t A& A& 2
Z%, dAAY, @AY, n¥d ¥ &E F
AZ 4 Sdch(Lindsay et al, 1996). H ¥ 737
ol z2EAYS AT F glv WYed #
Ao] FFHEA slolE o 2 E 2 7 (phytoestrogen)
o) 4% oliEeE(isoflavone)o] #HA7] ol F
T2 2¥E dAEg & de HEA d2EER
Aeg FEG Wy glch(Lien et al, 1996, ; Cl-
arkson et al., 1998)

olAZHEL UF(soy bean)f|H F2 AT
E BoE AN dFo2 oliFeid
2% F74A AEL AU A¥(genistin)3} thol=
Zl(daidzin) ©. & estradiol 17 beta®} FAIS T2 E
M glew olxFetie] AWdEde o
Ry dgg @33t 3lvh(Fig 1)(Alice, 1997)

H47 ddd F89 Ay ¢3le fzde

OH

OH

Chemical structure of estradiol and 2 isoflavones

Fig 1.

A olaZetie AEH VFoRE
activity, steroid metabolizing enzyme®] 9 A|7]%F
(protein tyrosine kinase, S-alpha reductase$} angio-
genesis®] 2 Ao} 3  anticarcinogenic activity,
atherosclerotic plaque 3Xd9] AAjo] <3 AYF
9 Ago] o, 1gn ¥ AHrF Fol A
th(Bors et al., 1996, ; Alice, 1997, ; Kenneth et
al., 1999, ; Allison et al., 1999)

ol 2EeEe HHs #HAVIAAY Sl B=
Halo] oy WEE FeAd daAME of
A7z B85 9wz v = gt Baird$(1995)
2 #A37) oAdsle] olaFetEY AHI A
W ¥4 328 (follicular stimulating hormone,
o3} FSH), 3] 3 E& (luteinizing hormone, ©]3}
LH), d2E#]& (estradiol, ©]3 E2), Sex
hormone binding globulin (SHBG), =& (pro-
lactin)ol F&Fe F2 Fedn Budz gloy
olAEetEY AH/ ¥AHY E29 J2EE
(estrone, °3} EN& ZAaAZde Rix Ut
(Allison et al, 1999). E§ o2&t X7t
#7737 A Adr] F4F 53 ABEZ(hot
flush)9] 7ol &#H7F ke Hvh e whE

estrogenic

L8

.

Estradiol-17P
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(Albertazzi et al., 1996) &7} YU BIE
%10](Brzezinski et al, 1997) o}&7}A] o] A ZelE
ol A7t BdY) 49 g3l ojuE xs}
A=A P& WAz g Aol

getd B dFME 3049 44dHEE o
4E Aoz oaFetE HHEPdue 2
W uidEE olaEutie ¢g v EAsin
olaEeEY HAFFEol AW ALGZAe v
e 933 Y 3229 Hde ouyF o
& FeAd U gotruA dYct

CiIhAR} Y O D2t

oH &
T
o gAY} FEARTAYY ARUANE
Tl #HAF 328 a¥e ANy wguzs
A4F olaEHE gXaydl F93te 529
HAaez sy
AT AR FEHA P2 E H2 670
YF¢ 328 A8 Yoly Y ZEEX W
3E £ 4 & %S (tamoxifen, steroid drug, bone
active agent3)& B83x] ¢ AgL oz
qgoem Jdiy FF AFE F 5 U A
B Ago] e ARE Az ¥ FHRo]
I FFEe A ME 4234 5= AEwRE U
ez AUt £ A2 Hulukgo] AAY
Y] Agoly HenHgog wAfHo] g
At g st & 5299 daE
FERAAAM ALdEAY FHBF] ENsE
29E ANY F 309& HF YyreE 3
o AT olaZeE e YHsFd o} 3
¢} ¥(100mg/day n=11, 150mg/day n=9, 200mg/day
n=10)2.8 o] 67§47 o] 2 FZEL HH3}A
3 gt

2000 39K-E 20014 4971A 4

2. 97 gy

1 o~Eet2 YEHO FH|

2 A7 ALEE o)A ZER S (R)EFYAA
AZuton, 40% ol4AZFHEOZ  daidzin
genistin = 1 : 12 459 AUt 100mg3}

. (Coat-A-Count

4394 9

10mge] ol2FeHE W& BB AE HHL
o, 200mge 100mgg 29 HHIE Aoz &Y
o

2) 42 ZA

HEAE Bl A7 YAdAEY AU TE
3 EHer A%, 34, A{AL datd 24}
den AFBEedezE A%, AF 24 4
o, 7 o], g % &4, HAE 47 7
L, AAF A, dAy BggR ¢ FF5L
ZAEA T Adr] AGFS A dE A= & 7
Mo FEoz FAHow Zt FE g A
H oARe FAe) A oj2EE HAA, 674
4 HAFY Wtz =AEAG.

3 OaEeh2 Y3 £FT0 WE 4¥ W v
dg 24

o|AEGE HHHN A £ oj2FYE 4
A 1IFF 44 288 P39 $1E 49
2 03gm ascorbic acid®} 0.3gm boric acid& 37}
@ urine packs] 3SR on, £I8 2EL 20
Col B@stgd. £HE 29 AN ¢ 24
W& Ed Hui(1997)9] 94 Fuz gt

4) U9 MFH ¥ HHY 322 24

EE @7 WAAEZREY olaFdE HAH¥A
3 670U olaFEtE HAF 24 FEA Y
& 22 15mly £t 448 doe Y
st VAL AHTFE estrone(El), estradiol
(E2), FSH, LH, prolactin, testosterone, - 12]iL
DHEA-SE ZA3}%t}. E2& 125-labeled hormone
Estradiol,  Diagnostics  Product
Corporation, Los Angelis, CA)& o] €3l antibody-
coated tubesE Al-8-3te] 373} L progesterone
125-labeled  hormone(Coat-A-Count  Progesterone,
Diagnostics Product Corporation, Los Angelis, CA)&
o] &3 solid phase radio immunoassayE A}§3}o]
&43492m9, LH, FSH, prolacting solid phase
immunoradiometric assayZ A}£3}e] =3¢t}

3. &4 =4
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A8 A& SPSS programE ©]£3ld EAR
g ANYsac 3, EEHA, YH45E 73
Jouo AL gAY oliAEHE HIH FEE
A9 wdYg g ojiEeE HIHsFd mE
T2 Wstet Adr] FA4e ¥3E 243
A3 correlation, t-testE A3 3IY T p<0.0591 H ¢
ot fostAl B4R

i

ot

AR Yu 83

o aETHEY 4H 2 ©E I YAEY
4%, A%, AF, AYF A%, 223 A7 vol,
2089 Yol SAYLR o Aol Hol
%) 8 SEch(Table 1)

2. 0| 2E2E MH TED oW W iy

olAETE HH F 4 HA £&¥ 29 M
ol AZEHE widIL Table 28 Z}h. 315 100mg

Tabie 1. Baseline participant characteristics

A AAT T A¢ AW W daidzein HjEFE
6.91+£4.03mg/mg creo| 91 2.9, genistein vjdFL
263£134mg/mg creojict. LAWY oA EEE
recovery = daidzeino] 13.8%, genisteino] 5.27%°] %]
o 3% 150mg¥ AHFE T Ay widFS
daidzein, genistein 2}Z} 10.0%7.13mg/mg cre, 4.05
1£238mg/mg cre2 2 FrItH oV LAWY o4 E
22 recoverye 100mgi AT} vxE ¢S U
ERfAT}. 85 200mg¥ HHT T A5 wiA
22 daidzein, genistein 2}zl 156+ 10.0mg/mg cre,
8.18+59Img/mg cre2 2 F7}3H T LAWY olx
EE 47z 156%, 8.18% = 100mg3} 150mg 43
Z Bt} recovery A&7t E9tth

3. olaEzl2 MF FFo| AU XS Ao
olxes 48
A7) e ¢¥He 94 T2 93
Bigle] % AHeolm, il et a1 F49 F=
o Wxst dad, 2A gdRtgy oiEHE
AH A Bd7] $48 xeos By 9AE

Isoflavone intake

Characteristics 100mg/day(n=11) 150mg/day(n=9) 200mg/day(n=10)
Age 51.51£9.2 51.1£47 548+4.4
Height(cm) 157.8+1.9 158.1£3.0 1570129
Weight(kg) 547x5.6 60057 547172
BMI(kg/m2) 21.96£2.0 2399122 222128
Menarche(y) 144£15 146+1.0 13.8+0.8
Menopause(y) 48.8+8.0 489137 49.0+53
Years since menopause 4335 56148 5.8£50
Number of children 24+158 2.1£07 26%05
Table 2. 24hr urinary isoflavone excretion after isoflavone supplement
Isoflavone intake Excretion(mg/mg cre) Recovery(%)
(mg/day) Daidzein Genistein Daizein Genistein
100 6.911:4.03 2631134 13.828.05 527:2.68
150 10.0+7.13 4.05+2.38 13.4=9.51 540=3.17
200 1561100 8.18+5.91 15.6=10.0 8.18 1591
(Mean L SD)
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Table 3. Menopausal symptoms in postmenopausal women

Menopausal symptoms None Mild Moderate Severe Total
Hot flush 6 2 6 16 30
General weakness 6 6 13 5 30
Joint pain 12 8 7 3 30
Decreased vaginal secretion 18 10 1 1 30
Night sweating 20 6 3 1 30
Palpitation 24 3 3 0 30
Decreased libido 20 9 1 0 30
M no change M sl.improved of olxz &

"oty @ "Gak,,%b*”ha;;, . SOty

Fig 2. The effect of isoflavone on menopausal
symptoms

Z¢ HZgo] 80%2 1Y wgon BHEF
60%, A Eo|E9 747l 40%9c. 4z FAY
Zxo] dg AEM BE xE AsA AY3
Aok FF} AL duE R} 733%, 2o
60%, THAFo] 333%, A Hu|E9 #A 67%
A thTable 3). o]xZ2tE 43 679 ¥ uE
£ 308%7F 4zt FolAT, 53.8%7F Ro] Fo}
Aon $Hsgey Hze] A9 308%7F o
T Fohadh, 384%7F ®ol FolAun $9Ed
1 #H5Y A$ 364%7F ¥ ForA, 18.1%
7t ol Fotdvtn 3l thFig 2). 671¥ 79
olAEHE HAF Ay ALAFAF Addzxz
o 9 23k A 53 a3t = HeR Yy
Ehon 1 9] #EFoly A RulE a9 )
Melx a3E Bt

4. O|&E2tE M FF0| YUY 322 3|

olaEZHE AH 6/H¥F ¥Y U FSHE 150mg
3 200mg HH FAA FrEle YL BYx
d3 W LH= 100mg# 150mg 43 FoAA F7let
© %S HAoy FAHoE Rof Aol
2ol %¥skth. U El, E2, prolactin, DHEA-S
4 odTodA olATEE A3 A HH ¥
HEE Hol gttt

AU testosteronex| &= o] AZHE HH e/)Y
¥ 100mg Wl 02+0ng/midl A 051+
0.2ng/mlo 2 150mg tjAFo]A 0.26+0.1ng/mlo)
A 049+03ng/mlo 2 FAHoZ RostA F7}
& th(p<0.05) 22U 200mge] o] AEZEE S A
HE TolAt 0.56:03ng/miol A 0.52%0.2ng/ml
o2 938 Zide AL B Yri(Table 4)

n

2k

Hol&E o AE ZA(phytoestrogen)E A& #oj
913= diphenolic #FEZA 1 Pzl 7)o
estradiol ® ©-¢ FALetc}. phytoestrogene] g %
Fi& o|AEeE, lignans, coumestants’} QJu}. F
8 FFYOZE soybean, cereals, flaxeeds} &
oilseed, 22]3 alfalfaso] it} phytoestrogens
71 B A7 o] Rl Hofr} olaZEioe]
. oolaZeEe] #4YuH: dY-E genistein
daidzeino]t}. ©]E 84+ M estrogenic
effect® 7pzlv}. &, ojWl Z Ao M= proestrogenic
responses  WERUE, & Ao Az ubgig
estrogenic effect® A& gch olgs M A
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Table 4. Hormonal changes in postmenopausal women

Isoflavone intake

100mg(n=11) 150mg(n=9) 200mg(n=10)

El(pg/d})

baseline 15042 150+4.6 21.6+16.7

follow up 15.0+3.7 18.8+9.5 220+14.6
E2(pg/di)

baseline 124x1.7 11.2£1.6 16.2+12.4

follow up 148158 90.9+114.2 13.5+49
FSH(mu/ml)

baseline 6791284 64.4+24.8 97.0+116.6

follow up 709+314 64214325 111.7£ 1289
LH(mu/ml)

baseline 252+109 28.2+13.8 48.7+67.1

follow up 2681108 31.0+17.7 48.5+61.6
Prolactin(ng/ml)

baseline 1132128 .8 77

follow wp 114498 *29 78+
Testosterone(ng/ml)

baseline 02%0 0.26+0.1 0.56+0.3

follow up 0.51£02" 049103 0.52+02
DHEA-S(ng/ml)

baseline 751.5£678.1 1296.0+£724.2 1383.81+843.3

follow up 7780%14 1013.9+589.5 1115.0£728.6

i p=0.032, iip=0015

estrogenic effect ©]2-2 F T estrogenic receptor?]
second subtype®] WA 2 A= &1 9ltH(Paech et
al, 1997 ; Foegh and Ramwell, 1998). Estrogen
effect= o} &2} o] estrogen receptor®t 23 &}
Asgd  EFY. FxHoF olAEHEY
aromatic ring® hydroxyl groupe] E4WF 99
o3} ZAA "M Martucci and Fishman, 1993).
Estradiol® v] & ul, estrogen receptor®] AF
2] & genisteino] 1004, daidzeino] 1008jA = Abu)
Ao g 733 oltr) (Adlercruetz et al., 1995)
ageE EFsta, Aol HAHH: oixEd
B9l FEE biologic effects: JEbE = vl
Antiestrogenic & Z}=  gonadotrophinset §H7 A &
2H4- estrogen §A A3, estrogen-binding protein
&4 AHafzg Fo2 <8 estrogen receptoro] %

AH A LS e Ao & 5 ok
oA E et 2 glycosides 3 el (genistin, daidzin)
A= BEEAME UEtATL,  aglycones HE
(genistein, daidzein)oll &= B4 & 7Hzich Ao A
FrHe & AAAT e, o Aol fi

Y A microflora®] 3] Fo)| wel FF &l 3ol

g 29tk F4d oj2EeE 2 A glucuronides
9} reconjugated¥l™] Ao g wiAdgc)(Kirkman
et al,, 1995)

phytoestrogens} TiA}E A9 Fr+ A, AW
3 O AddME FHo] sHgsirh AolE 4
HE o] AFTHEL AU flora, FAA, FHE
5ol ot dayt 28 Hy, welA bicavailability
o) ato]7} Jeldr).(Adlercreutz, 1991)

ol AFetE Y AArFd ¥ ol wWMZd o
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B AFE TN Bel FIHAY. XuF(1994)
€ 12499 de d4E ddoE 04, 13, 2.0mg
fkg body weighto] o]AEe}¥ single doseE A3
ADF &9 O WdFe B4 A3, 29
olaEetEe] wiHFe Lo oFeE Aoz
e o™, 24417 AWM AA A o]AF
2HE 9] 15-20%7F wlE =2 daidzeind} genistein
o recovery: 77 21%9 9%& Haustyrth
Susan® (197)% o|AEeEe] &3 G2 4w
W EFE Be 539 $38 4IPS 4%
oz &Fo] wolAF-E 2w wWHZE Folx
T A9 BAE Jedota sx olggo] o
aEHEY AR 49 U wdsE olAEHE
HALE A G @do] glon B dFdqME
100mg3 150mge] o]AFEHE HH A 42W y
WAFR F3U FYAAS vehla Qo
200mge] 74 e AFABEY AusdE 43
€ 4dehdn o olddid dFst westee
Aztgr

W37l Ao ZEE 2YWe AY WY
HYS R} F8E T e g
Z9 2L AAF WAV 49 93E YA
ojtt. AAZ d2ERZA YALYE Ay 34
43t Wi F83 53 AT ZRY i
A7 & A2 gEA U Chung(1996)%
TEE YA o 70%A tHEZ ast 9l
v Aed BuFdgoen placebod HE 15-50% <]
4 4853t Qe Ao By

8d7] FAU o4 AdE F2
AAZxe g A47 BeH PaolaF(1998)9)
A7+dH 51y HE S0 A 76mge] o] AT g}
28 7% dFrods 235 43N 29,
tEFZo disto 3FF 26%7) HAsHn 4F
¥ 33%7F A s on, 125% 45%9 FA&e
Uetdth. whd placebos] 7 ¢ 12F%< 30%%
aseE Aog eyl

QA A g FAEFS Fo| HIHsE ofA
ofdlol AfRAEY Ady| F4o] okslA vep}
e Ao Busan girkHolt, 1997). Bv 7Ady)
qge 85%7t dHEZR FAHAE FisE uhd,
Y2 BEY] A4 Hfole 25%08t2 e}
doiE g98zA AxE Bad v 9 th(Notelo-

44 9

vitz, 1989 ; Lock, 1993). 28y olgi§ Ay &
& ATated Yo oliaFetEe Fof whyd
Bd7] 4 239 o gz s A7 AR
o zol7t Bt 53] #As] d3 4L gae
28 FAHY dFEge o1F7A] vE§Ho
B2 Aol AMdo|th. B ATFANE #HA7 &=
q4E e R ojAEEY HIHJ A F
2, 83 ¢d F2Y s2zge sdd I
4L v A2 YeY 97t drta ojop
718 F Aoy FAHY 2 FErHey ola
Eahde 4 &3d HHAFF A7 FA
old JdFE FeAd dHaME & o A7)
oy Aeg vl

HZ7A ol FetEe] AW ZEE W9
oW g FEE FeAd diF AFE BA g
Alisong(1994)0] LGEF A7} HZxoly 1 oA
de olaFetie] FfHd UFAEY ¥ gF
AEol AW 3=2E Wd o 9P FE
2o g A7t JRECE YFEHE FAHA
29 suQ oA EEe AYE & FAHHE
9 a7 7HYE F AT Cassidy5(1994) &
H7371 QA A  olxFgEel oI Fid
(0.8mg/kg) HFEHE HHAAEH YA LH,
FSHe &€ Badh. ot W2 Bairdd
(1995)& HAE oA ol4EEo] Fid

FOL HHAH oY LH, FSHY 7ZH4E Hol
A st & AFelME 100, 150, 200mg/day ]
o|lAEeEE 67147 dHAAF L= FSHY LH
=8 & testosterone S AL suE YW 29
¥ate oA gttt ol v 4wty A
gol Uehvte AL dAYd g T

H AAY B8k o], AFoly X%z

Apolojwtg o] ATt AW thAlY AolwE
o2 ALY = YA E£3 HLIULF Ao] A
ol AU E HAFLALE F 220 H 4 gih
EF 2 dT7A 10mgFe FoM E2%E7 3
b AL APUAF 200M Fog o]4AZ
2ol & d4 vlgo] Eolgl AHYHY Fe b
HAHQ =™o] 7]H o2 gonadotropins £7} Qo
AL dae vlgo] Eolst wigE AAJ WE
o7 Azd.
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3289 HW3e #FY £ gAuey 100mg,
150mge] ojAEeES HAT TAM {3
YU testosteroneo] F7HE AL B F oy
o] testosteroned] F7t7F A7) AZLFAY &
Aol 4gE & F JAAFY AAEHAANY HA
A el wirk glo] g ol B
F7b slolol AET EI 200mge] o|xFeHE
S AFY T JAME EHY testosterone®] W37}
gol &5 73 A4 Adr] AAFEE A
Al71=d 100-150mg/daye] o] AFeto] A<
£3YAoR YZdrt

g E

A7) ol F oA slojM T2E ey
o] ¥ AHgHo ey o TEE YA
zE2 Az WS A¥E FHNE 7
Ao F7T AHgAde AT, €AY, B
3AE, 28 HEE FE F Y 2
#7371 1% z2E2WE AT + de Wy

Eol BAel FIFHEAM HolE d2ERA
(phytoestrogen)®] 4%l o] A& 2} E(isoflavone)o|

77 ol 328 a¥E AT + e 4E
A daERAor FEE BE ot £ A7
A& 100-150mg/daye] o]iEete A7t AR F
A7l T4 sdd JF¥E FA2 o &
EE ¥3E E3J| testosterone level?] 719 B#
of d&A2g AZHY ol 7MY =AU
S Oidez 3 olxEEEe AW duazld
HE F o Frigeln g die B3 AAH
A A7t Ho¥AoR AZET

ﬂ?_’.
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