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FTOEFEH A=A G4 2 ZLIA 13
- olaZeiEe Fyow -

Felle D9AH Ago] 47 40%8) 203 =Y FHHol Qo] dAsHoT 243 ABAYow AR %E}
ot 2 FA AT T FYAHEE] AF Aol 2o R3olx fe}. 18 313 ol A& Az
71Tl tE A7 S UA FoNE &, oA A TUEE S8 s ARE0] s, 01313}
ATEHRES HALE AHAES] F 4Fo et AAox & #3r} dojutm g, E3), L& 7238 AZRAE
9 stz AHEA =itk Zolth mFe 39 19983 T el Aulxt ZAloA Fo| ARAToltkdtn WzZte= A
9] vlgo] 59%01d ¥, 2000 76%5 Z71ITY. ol 2uREY Foll i QW= TI@
o 2AES F AF dE A HEg FasA gtk e So] 19999 n]F AFojoky (FDA) S U3 2
9 6.25g0149) ¥ BMAS FASH Aol APFAILERE F4Y 5 YES sEaglon, 2000delE v]F
VIR nBAXHE BAEOIA LAY T FASE 4FS AARTS AT 0T FRAE
A (dietary guideline) ol 240l 288 F¥sl $48 P9 2H#ITFA0R TAROZ APt Ak
114 3 guelnels 99 Al 4 & wgARe o L AzelH Y 2o gl gt A AXALAHE 2
94 wg ALPAFE Yo ATEHES) RuHYY,

oA A=Al F 2HI7F AR, U, ARNY, ARG 5 ZF g9 s 29 ABBAS X1
Ath= Aol EAHFAEH, 531, 199497 A|Zsto] ] Zellol] A AAL YRS} © 2o QojM e 2
9 A #F FA AEAZANN T ¢ ctasy) gesois Agst 4S8 YA AAHATD To| EAE=
T2 FYMELE Bowman—Birk trypsin inhibitor (BBI), saponins, phytate, ©]Z ZetgSol AZHT Yt 2
B71 e FYEE YROE e FES W 4ES9 sh3st BBI ot} BBIE 71709 obu]wAto @ ojgn
polypeptide 2 7709l disulfide Z¥E& THstn QUvh o] ©WAL Lys16—Serl7(trypsin inhibitory site) 7
Leu43—Ser44 (chymotrypsin inhibitory site) ¥ 7§2] SH¥ #49%9 (inhibitory sites)E 7k =4 auto-
claveel Jsix &4o] g8 24HE Rez deA A, BBIE in vitroAlolA AEY transformations oA
ke o2 49 old), TEAYES Fatol s, 2ok, AL Ht Sol thad o ERs FAHAYGY. K-
ennedy &< A 2E el A7) 48 ¥ Min mouse) S AHE3 AVo)A BBI 7} §oFo0z ghaer w
e JAsE Ag AFARD. F, Yol 0.5% BBl &AL FrleiRe W 2% © EH’&“ﬂH FdeAgol 4
2~50% %4 RO wuaith APCHAR WolZ 7}1A At 23 fEEe] & Aoz 28R Ye
d, & 47 23%25E BBVt o]9 FHAADAAME bt a3r) e Aos 2 & 9,1‘:}.

F AT GRBALHE Ash R WAFY A% Aol YIBHol Yk Aoz wuHUY B§ sHoRE
AEGO] Zhe FASY, GHESl dlE HEF B4, W92ILE $R9 BAN AVIFAEE, Axde T2
B4, 5 34 % 254, B8715) 43 5ol AT HelRHe FRehe Roe AdEn.

BABY750] B1E T HRE JRededs 993, o)aZgR, A4¥Y 9HE phytic acid, phenolic com—
pounds5ol UEE"?, GoltBA T BEste Fo} EASH= T ofm ARET} ZEA B4 tiate] € Aol o)
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AZetolrt. FHAFolT F2 EAGHE o|4ZTEL FFaT A= &
o A s thdd o] Eo] AXNAUT & EE
A& w7hFel diaiA Zlsstnat d

e 2 5 ol AR F7DI HYnh ol Mol o
4 BT $8e A7FRE0) Yok ol2FHEL in vitro A FREY

AZeeo] thimely BHe 49

Aol 4 - RO Azke] WS oY @ sBHel Fohe At BEHEH, B3, T AAS AFTe
AN £ olaBetE st ¥3, ofe K WAL WEB] Hrk: AFA, YUF ATARNEW F9 of
4TSS 58 HE F2 29l0] ohdrt @t

ZAAA N E FHox 15F o}t olaZetie] &Alete Ao FHHA T, Fo EAslE o]lAZHE-E genis—
tein, daidzein, glycitein® 259 Wi@H7l FF& o8t (Fig. 1). Al o|ATYE2 FZAHO R JAER
Azt FALe (Fig. 2), AAE AFs JAERA A4S Uehd7] W&e] phytoestrogen®® &3t ok
Foll EAdte olAFeE wigAls AAEZEA FAMEA O] glovt &3tEelA aglycone HEHEZE W vlxd 7
& orERA GA4S FHIA AP

aglycones > < glucosides > 1
enistein : 4'; 5, 7=0H 1 t EStrogen

daidzein: 4':7=OH malonyl-glucose-07, O’ 2 OH
: H ! 5
6 ¥

glycitein: 4':7=0H s O
5=0-GH o 4

acetyl-glucose-07 N2
(k2
6 3
10
o ¢ 4
5

]
2
glucose-07.~ X~ 2

| 2
6\/\“/%/\3
N Isoflavone
5
Fig 1. Chemical structures of isoflavonoids. Fig. 2. Structure of isoflavone and estradiol.

Foll EAEte oj2FE wFAlE AH glucosidase Tl o8te] 7-RalElo] aglycones el A
o, o] HZE FFH7IE AT, BS tAkEo equolelyt para—ethylphenol® HEH7IE g} o]zt thals A
AA7E A%, T2 Aol HAAE gslo] dFS W= Aoz FHYAWY, 2 So] ugsgEoE & 2L
e Agel] 93t Al @25l daidzein© ZH-E equol Ao Zr18t= Aoz® g#A 9tk Equol daidzein
B o AEZAl Aol 1001 #7] W oud U FFE Rl ue} o)Az JArE FEo] th
2A vehg & Aok AAZ FYd 9 olxZES HAFNAS 1 equol BAFYHol A AR (equol—ex—
creter)©] 1¥x] ¢k AlEET 5 AT EE(estrone, estrone sulfate, testosterone, DHEA 5) ¥ %7} 893
o7 ko, sex hormone binding globulin(SHBG) ¥E+& %2 22 & WehY, equol excreter 7} non—equol
excretero] Bw}3lo] f4¢k WA g Aog FAPP MY,

it oz dHFe] 50 mge ol4EeE e A ¢] 7%, A daidzein, genistein, equol ¥%7} 50~
800 ng/ml F=H=d], ol F& THYR AT ¢ EF d2ERA 55 (% 40~80 pg/mh Bt Y &
& 5o T2EE Rol AAZ 7beete, A4 dAEZAY Zgo] AL u]A 5 i AL AApst A
AZ sHFel 50 mg o4 olxFetE S HASHA HH T2 EGHo| 2AHY, 1 AisEaXEe a3t YR
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2. fYY A%an

e o= AWROE 1 9lo] sty Biste olFztx] B Fo| W ek AXE TIEFHoR
4742 AL MR A, FAEE st AFAEERE FHAS (clonality), B4, 34AYA BAY 275
A ol ARz AREY (autonomy), AR iz AxE AAHA MNEZANO 7)5E A48 (ana-
plasia), YAZ & zAog FAYste] 1 Fog Ho|¥rh(metastasis). ©)g Zo] dAMXe] odFgao] el
fqlo] Foialstel tiste] B APyt £RHROH, A2 Weinberg 599 A7A}e] Jatd AFALIL HIF
Foz H7 AME Fdr FAAEY FAAZREH 370 FAA AR (G EE0], ras, large-T oncoprotein,
telomerase catalytic subunit)olA] £ ®o|7} @AH oo} gtk Flo] ¢elx Utk ojzig A= ol HEAR
o]AZATH= AL YAy, FAAY EAH0IE 5 WA AggozA ATt HHE IYE F Y-S
AlAFSEAL Stk

Al ) wete]] Wl o] 7kx] HAE d= iz Al gk BhEA S B ookt AP ATt
A & Atk AFAEe] w717y, 3% # 4F dECA dAske dida 84 9 F9 3EEZo] wiEEe o
7Rl BgEAe] g FREol Utk AE E°l, benzo(@)pyrened HEFH AYE Yotk AL F LA
Abdoln, X FRET W sPsAo] UTHY. WTO ZAlel et o= 20004F0]44e] 38rEAo] A3}
9 o] JhedlelE wdEAe] XeH] & sFeAde]l e ¥ (http://www.who.int/pcs/risk—assessment—eh—
c/docs/ehc210_exposure.htm#summary). 53] A2 oA o] wgsl= 43 BRFHERA(AE 9, poly-
chlorinated biphenyls)3} | Aa#A7} Al #slgge k¥o] dAFog APHT Q. Yityog ko &
AL FAFY QAR 8747 29l0] R Z u|FE AA sk Ao FHIEGY. ¢ dJAe AT B4
Q 8% 7HEHNE AE#T Fdo] 9l F2 Ut AR AR Y. F, o]d AFL Aesh=rl] sl
e AP FE AL, ¢ TPE 238 FAANZ FE Uk

oA F¢aF= fidel disiN 7t o] AFHAY o]AZEL FRFoZ FFFY AEZA
3 fraksich (Fig 2). whEbA] o]AZetE e o AEZA 584 (estrogen receptor, ER) ol A3 ¥E % =3
5olA 92 agonist £t antagonist® Z{3ct NAERA FEAE= XF7A 2 FH(ER—-a, ER-8)71 R1EY]
o, o]&ZTHE L ER—altt ER—gol thsle] 3spdo] & Aoz &=A Qloh. Iy ER-g9) o]2EeE #
AE otz BgaA FHEA B Lamartiniere $& dimethylbenz(a)anthracene (DMBA)2Z $5¥ &
wreto] genisteinoll osiA] AT o AP BusP=d?, £3] 270] AIFHY] o]H, & AREo]A (prepu—
bertal) @A9IA genistein F7t Ftede] ARAUE BAHAL. &, genisteing FAF A FLolA te—
rminal end buds(P|E3te Ae)) 7} A& Wi, 3171 A F2E FERL lobule 112] Hgo] FopA= Zlo] s
Qict. 28 2EAd 9UAE AL Y B39 terminal end budso)BE, ALE] oA WA genistein®] =&
HE Zo] fue HAL AR o JAY Aoz FHY 5 don, AXZAAYNA olgddt oZo] FAHYH

3. MEMY 4gan

AHAGL = delA 7 dinrt & o2 2usen, dd 140,000% FE7} AjRo] o] Ao
AL oF 25%71 o] AWoR Ak Zog AR ok AYMY EF HIEEF FYo] P2 A FAH
I e, F& Bol AFHshe oMM E W o] ¥ "' T dwasel uig Q7 $us) IYy=HD
Ak, 53] Foll EA3He genistein in vivo R in vitro AlolA AFALGAEL] B85S a7z A= Ao
2 BuEgrh o]#F genistein® FPAY A EHN = YT 2E 2AZLT tyrosine kinase AL THo]
e Ao FPsm Y.

T AYAALe] BAL ¥F dihydrotestosterone (DHT) 558 WS @Ho] Y= Aoz nyzglony,



698 / =] OlLIM|aojL} el 2

genistein< testosterone 2. 2% E] DHTE AZsl= 549 5-alpha-reductaseE Adshs A7 e Ro=z o
AR, mely B A7REL genisteino] EREA Y TATY 23)9% Myl €% DHT $EE 93=

AL QEA ARE ZASGT 5 RN T G A8 ATH A%, ¥9F ¥ $HI=E - UYs
PAW, DHT 55E F9802 b 2ol GAHAT (Fig. 3). AAHE ARARCZ THL gyl Aojel] $2)
@ ol2BE(ADM, USA) Tt 39 9e 288 27 0.2%9 2%4 F7hstel 84 SD ratell 1793 4
AN AAIME 83 DHT 557} wolle Hgol B2s9chFig. 4.

AG AdEIHE Foll EAste olaZehEo] 84¥ HE22< DHTY 8% &5 AstAldle
e Rog Hltk DHTY $5§ RFE A7t AP ddolv vidFy XNaAz A18=Hz A
Z& LT o Fo HH7} ol FELWES FRACE A F g Aoz Jgenh
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Fig. 3. Regulation of serum androgen levels by soyflour intake in rats.
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Fig. 4. Regulation of serum androgen levels by isoflavones in rats.
Upper and lower figures represent the effect of soy extract and isoflavones

on serum total androgen and DHT levels, respectively.

?“WC‘WW Rgshe 3 34 £ 2 AE89 21 4o Ux 2oz 4¥A Utk Bennink5S

azoxymethane& Fojdle] Weks FEF HE o) &3ty thds TAFEY Yotaats B, Bd AT
A kel AGAdwRiolsl & 4 Y& aberrant crypt foci7t A ZoA SoAow Yolne syt
Genisteino] thgetel] ot AW azr Ayl g, o] xZalRo) Ao AAY soy concentrateldH FeA = et
AR7E AY BEHA ot T e Ees olaFeEy Wi BYo] Uk Ao 2PAc) o)ihTare o
Faelols A ek WY, AYT tI FFY B AAGE A U o2 BIEHYGT),
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5. OIAEIEY XE HAHE

Fol| EA5E o)AZae] 3Rl genistein® Akiyama 5o 23| tyrosine protein kinase AAIZ ¥
Aol wal B BAY tiao]l HAP, o]F AT l %3}%% Azzge 2384 53l LLEdS
Uehd 7HsAdel AR ASHYeH, dAXEESHY & o] g2 ger|oz HEYHE d1 U F
ZollE Fogol AAsEA T NESA d%E 5’—:"3}7] 43}0‘1 ARERE YA AL olaETHEo] AE
o= 21T QoY gutds o|aZaEe] goubr)Ats ByElY topoisomerase I, ribosomal S6 kinase®]

A EA, 13T benzo(a)pyrened] 8 cytochrome PASOBAGE AA8A Fol wxd v Qb2

| BT eoTyR
1|. = BN YUERY

AN ZZRE] IAE7 B YA E ol&F o2 %73 (initiation), FZ (promotion), 213 (progression)
59 B AxE Rog A ok 9o o] shed o= dlEl: Add 4 Avkd e LS AAEAY
AXNZ £ Y& Aok WA F 273 @A DNA £48 sl H3Po=2 1) TgEdo| DNAS AEs}
2L WAy, i) WAEA9 Ak #BRo) QE AAAE SAIAA HGEAY wdE ZAANHOEN &
Aoz A F APV, 27|dE ATE Edstels AFo) YNy oz Fisted], o 3 AL AAlsH:
A& suppressing agentZtil 39, o]H BA & Yehdle AAEFDEC] v BHiEo] Ut

29 golglae] BAstel FEAOE 49E A% YT o K s olEFel ANHRAE, oIAE B
$EEo] P3| FHHA 2 Auolth wWetd 2 ATYS 1994€E I3} I ABAFOERY P
gustn 2§ dAES 7 # 4TS FUT B ATAEL AEY FERUAE olgde T3E
o MES4 W H(ED) WU BVH EASO] AL L 2 vh TP,

In vitroolA] GAZTAAAA AFAH F F2EL 1.25 mg/ml FEANA AFEHEUAE (Hela) 9} AL
(MCF-7)8} )& 50%°1d dAsle= Aoz yelidth E3] genisteing EDso@k®] 5~20 uMEA LA EFAE
o sl AAshe Aoz Yeldow, daidzein® trypsin inhibitors A ATE JeRA] Skt (Table 1).
Hepalclc?*ﬂi—e- o] £3&to] et XL FAQ quinone reductase EABAY §% o3RS HIE A, F9 80%
e 2848 2R GUARE, O AVERHES 2A8YE RYFoR fREI ZRoE JEh
o} (Table 2).

Table 1. Cell growth inhibition by genistein and trypsin inhibitor

Cytotoxicity(ICso)
Cell Line Genistein(uM) Daidzein(uM) Trypsin Inhibitor(mg/ml)
CHO-1 5-20 >100 > 125
Hela 5-20 ~20 > 125

MCF-7 20 - 50 >200 > 125
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Table 2. Effect of soybean extracts and their hydrolysates on quinone reductase activity in Hepa 1clc7 cells

Sample Conc (mg/mL) QR activity
(nmoles DCPIP reduced/min/mg protein)'

control 0 310
methanol ext.
yellow. 0.5 317
brown 0.5 306
black 0.5 333

acid hydrolysate ,
yellow 0.5 420

brown _ 0.5 423
black 0.5 400

'DCPIP represents 2,6-dichlorophenolindophenol.
Hepa lcle7 cells preincubated for 48 hrs was exposed to methano! extracts or their breakdown products (acid hydrolysates)
for 24 hrs, followed by QR assay.

Quinone reductase® FE3H: 4ES FAY 24w, Y ES U genistein® A28, genistein
< TEe wEFHoR 284S FUMITIE Aes Yl (Fig. 5). $8 TZ2HOZ genistein® SAFSH dai-
dzein< quinone reductase® #E8H= 5Eo] YTt AAES Yoz & AHJAE F& Z3) me} zol= 9
UARE Felrgs ¥ SIE quinone reductaset arylhydrocarbon hydroxylase &A842 s3doz ¥3re=
Aoz YEdE”. F, 39 80% HEE £2F T 7 ASEHE 142 358 2ol AR A FHoj
Al quinone reductase 2840l FrteHe ¥ BYcHTable 3). 88 WY ATEAS BAs] Bolah=
arylhydrocarbon hydroxylase &2:8/4& 233} 23 dA38] Za=s F¢e G oj2ls AFE 3o 4
7L frgddelt YUY B ¢ ohdel e o WAss ZF oto] gEiN AwET} Yo F Qo=
RE 73] AAFgi

600
500 + {——Genistein| ... ... ... .. . ..._..

400
300
200
100 !

Relative QR activity(¢

Isoflavones(uM)

Fig. 5. Quinone reductase induction by isoflavones.



701

Table 3. Modulation of quinone reductase activity in mice fed 80% methanol extract of defatted soyflour or its -acid

hydrolysatel)
Relative QR activity (%) ¥

Organ Control MeOH Ext. Hydrolysate
Liver 100+ 33 74+30" 58+12°
Lung 100+ 16° 111 125+24°
Kidney 10028 102+£ 13n.s. 104+8
Small Intestine 100+28 106 +26n.s. 112£22
Stomach 10028 130£29n.s. 11525

" Soybean sample (Sinpaldal var.)) was prepared by milling whole soybean, followed by defatting and extracting with 80%
methanol at room temperature for 12 and 3 hours, finally freeze-drying. Hydrolysate was prepared by digesting freeze-dried
80% methanol extract at 100°C for 60 min in IN HCl. Experimental diet contained lg either methanol extract or its hyd-
rolysate per 100g. .

?Values are mean*SD; n=8. n.s. = not significant(p<0.05)

Values with different superscript within same row are significantly different from each other(p<0.05).

N

L. ZDEHOINY YRS

&) WY GA 7R-H FXGAE A ARE B8] A5t 7Y o] AMHE-EE in vitro assay ¥
o] ornithine decarboxylase(ODC) A3 &A1& =3 3l= ZHoltt. ODCE ornithine . 2% ¥ putrescine® 22 po—
lyamines & #AsHz E4F o] §49 AL dAEI} EI] Y3t "ol weld ODCE Asfsh= &4
2 AR FIAEY AL AQAA7E EFE 2=} Fig 69 YeERA 8lel 0] genisteing @& RAQ) TPA
2 f=¥ ODCEAE 8oz Adste AoZ vepkeh 3 oju) @t 3o 273 dAS AR AL A
X (precancerous cells) 8] 24 AAZIT 235 ZXTo2A 49 PSS G 4 QEd, ol F=49) o
&2 FEET genistein® YAHEHL-60 cells) 9l £3& FZ3H= FEol AE Aoz Yelgti(Table 4). o1
= T EE T EAshs olAEEES 322 F¥E fudoly APAY Y ety or FEEHE Qb
goll AN E tasrt Q& Aoz et olF T At B A7EL AA A benzo(a)pyrene &
benzo(a)pyrene + FFEES A7It AHI|HA FXFERLEE 38 A, TFETE HIATA wHTEE0) @
A3] oAl A& BEBGHTable 5). ol TFEFEE AFAIZ A7 #HolA quinone reductase?} 232
2 Fobd Az dAske Ao

6
2 € i

Fig. 6. Inhibition of TPA-induced ODC activity by isoflavones and soy extracts
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Table 4. Differentiation of HL-60 cells by soy extracts and isoflavones

Sample Relative cell differentiation(%)
Soy extract 214
Soy hydrolysate 127
Chongkukjang extract 164
Chongkukjang hydrolysate 169
Genistein(30uM) 34
Daidzein(30uM) 12

Table 5. Effect of soy MeOH extract on benzo(a)pyrene(BP)-induced neoplasia of male ICR mice

Number Number of Number of Average
. . . Tumor . -
Organ Treatment of mice mice with incidence (%) mice with tumor
per group tumors > =3 tumors (%) diameter
Lung BP 20 17 85 6(30) 0.85n.s.
BP+Soy 18 11 61 2(11) 0.79
Forstomach BP 20 20 100 15(75) 1.36n.s.
BP+Soy ) 18 18 100 11¢61) 1.31

n.s. represents 'not significant'(p<0.05).

FY ey wFEe g = e M 29 A3 A8 282 (hereditary hemorrhagic talen—
giectasia, HHT) &2}8] S4& 430k #2252 E AztE 9ot HHTE endoglind- A2+ wiold] 71Q13k= &
A2 AU, endoglin @MA-L transforming growth factor beta(TGFB)44# 9] complex¥Aio] #oish=
Ro2 delA Aotk Genistein® TGF—poll &l 2ZHHE cell cycled GI/SHAZS Aoz HITEIAL A4
she Aol ¢eA 2B 2, genistein®] FLEAo] TGF-po] Hd2H5 Bao] g 7H5A0] Utk spdogp®,
Genistein p53 FAA7F A4E AYPHGAENA cyclin BIE A8, Cdk inhibitor p21 (WAF1/CIP1) =
Edk= 2ol Bud vt Urh Eg genistein AP EBIA L AR, RPN Bdst= VEGF, bFGFE9)
e Ak Aoz HuFHPP, 2 B J7AEL genisteino] heat shock protein (hsp) 9] W@ mi=
Aol FFE vIAE AL FASAEY, AW FF9 hspd) FES AN A LA apoptosis} Yojf=
o] &aA k.

>E 2 1 Jo

6. 3 ¢

ojaZE e gelFaFe] thate] B FAAY AFAT}F YAAT, AT uWF o] wo] Foltt, of
&R g ETH At AN AAZ 2gals 7Ao] B3R Eo) FyEojoksin, o)aZalEyl
UE THAEEFHY 45aAE FHHolokst FARD Y YAAPS Fato] o]AZelEe] £4, pharmaco—
kinetics, &% F°] gt&#{o} 3}
n YA 3

2 A7 d¥E FehAg 2001 ZA 7129 T8 (2001-2-22000-003-3) X Qo2 FRHZ o, oo 7A=Y
SE=
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