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FIKGCK\TNFCZKBG\GPRKT\\INGBF.TYZGRG\F\HGRF

FRCGRFNBGMNGSKKFCK[ZBN,BKROMGNNKOTEMFFPNXG\

CECZ\HGRFT\KZ\SGKFGV"B.TN-PR\NCSSTPEFCRG[B

HF,RTZMFSYKZFPYKVFGTEMRK\[NFSVZG\FPETK\.MKGO

NBRK\QNYCGTBOSGKFBGV"BPGRTKOBGCEQTXO.F[VT\O

TNFVGZKG\CCTNK-IKKOGCCRK-BEO,BKRFCZGZFTEKKQ.BKQMKGO

PKETPCGSSTNFSKMGQBGF\GTN\BZGMK-FJGGI[CXZKM\

\KZMGCG\PHGQN\KRGYG\)\P"N(
2

TNCSKSSGKFCKRYG\.BK-

NML,N\KRGYG\[BKROKGRYKOPGPNWNXZGL\P"NTNCSKS

INCVZF.FPKETNDCKFY[Z[CKQXZKM\V"BGPING\

PPBKZG\,BKRGPCGSSEKG.FPKETFTEMRKFPCGSSCKG\ZNDCK

FF[VTG\FPJKCG\[NFSGKFTNFCZKBG\PXGKCPIYZKO

TNPRKT\PING\NCGMNK-EO.

FYEPF

CT\FBIZGRFP\ZCG\GFGNMG\[PGTG\,FPKKISG\SDGNG\
ZKVGKGF[VTG\PKJKCG\TNFCZKBG\N\HGRFFP\CSS\TN

PBMNKOFPYGCNKOCPEKRG\FPHZIFZIGY{CKQFK\ZPBMNKO
FPCGSSKOTNSGKF,MDGQJGVG,FT[KZKOCV"B.V"BFOZMKCK
\HGRFPPYGZXKPIK.SGDKFOFTKYZKKOFO,BKHGVNCGRGBKEKO
)genistein,daidzein(FPXGKKOCTKYZCVGNKSGKFGPGXZKFO;
NKDRRKO)lignans(,FPXGKKOCHZTKV[\Q,[GP[GO,DZTKRK
IPRKG\,SKCKO\HGR\KKOPEDRKOGKZYG\)MDGQDHZGCZGYGNK(;
GYGPSJRKO)coumestans(,FPXGKKOCYKJRKG\PGRCJG\)MDGQ
BNVNVFG\N\Q(~1|.

CPBPZHF,RSYZG\FZBKG\FPETKG\NF[VTG\FBV[ZKG\
[NXZKM\SGKFBGV"BTNVTKNGKG\VKSKGNGDKG\)FGZPGRKG\G[BKRQ
FGZPGRKG\(,TNPRTZB[GRKG[RKGRK[NPING\PPBKZG\)[E,
TZPGRK\,FMZM[\(,BGSJBGVGZGHKS,GPING\NCGMNK-EO.CPBPZ
HFREGQDOCF[NMG\TNPEKRKG\F\HGRFM\GXBFPPKETHF.

F[VT\FXZKMF[NSGKFBGV"BTNCZKBG\GIGNK

K[FPKKISKONV"BF[VTG\TNFPTZM\FBREGYZKRK\,PRDRGRK
IKPXGQ-IKHGZ,TKMGC[KD[GDGF\PKKRG\\BKSZJQ,GTKMGC
FKGGXZG\MNK-EOIE[KO~2|.V"BRY[ZKOC\RBKOPSGKPKO

NYGNJRKBSJZGDQGP[ZKOVTKNG\EPGK\-BSJZGDQ.FKY[ZG\O
FIN[FNYGNJRKOCF[GGBFNBSJZEKGNFTN\FB\FF[TZF
[FOT[GKKONFYJKQB\FSKMGQNING\CPING\FY[GZG\
NKZKEFCZPG\FBSJZGDQ,NFYNTN\SPKRKOFPGVKTKONVRK
FGGS\GNFVIK\\GVTG\[NDNKIGOCDKN[SCKCIEKN\BGZI
)menopause(~3|.C\RBKOBIZKOKMGNKOFV"BNF\Y[Z
NYGNJRKOGNISGOB\FVTKNG\FBSJZGDRK\.BGVKFVTKNG\
\NGKCPYGZG\PHGQ[GRKO,CSGD[NV"B,CPKRGQFRXZL,CZKMGHO
C\RBKPTCEFGCBEO,CKISK-FDGPNKQTOFGZPGRKORGSVKO
GCFCENKOCZPG\FYGNJRKONBSJZGDQCCTNK-IKKO[GRKO.KK\MQ
[DON[GRG\FCKQ-BK[K\CZPG\FYGNJRKONBSJZGDQK[INY
CFCENKOC\DGCG\NXZKM\O~4|.ZCKORGJKONI[GC,MK
FVTKNGKG\FFGZPGRKG\GFCN\K-FGZPGRKG\[NV"BPPNBG\
\VYKECPRTFZB[GRKGF[RKGRK[NPING\MZGRKG\ZCG\,
FY[GZG\CINYQNPKRFDKF\HGRF[NCRK-BEO~1|.IKHGYKONML
RPXBGCPIYZKOCCRK-BEO,CIKG\PTCEFGCPTZMG\[N\ZCKG\
\BKO.

B'PING\NCGMNK-EO

1([GPRKFEO{CPIYZKOZCKORPXB,[FPZ\XZKM\INCGQ
PQFIKCINCGQSGKFY[GZFCKZKE\SLFMGNSJZGNGF-

LDL-MGNSJZGNCVNSPF)plasma([NFBEO.MPG-MQ,INY
PFIGYZKOSCGZKO[NV"BF[VTG\PKJKCG\CPRKT\
FKGGXZG\JZ[\TGZYKOGVYY\~5|.CCEKYG\\YGV\KG\
CDCZKOGR[KOKVRKO,RPXBY[ZFVGLCKQZPG\FMGNSJZGN
CVNSPFNCKQXZKM\PGXZKSGKF~6|.FHR\YGVKOCINCGQ
SGKFRPXBFY[GZFNZPG\RPGMG\KG\Z[N\N\-DNKXZKEKO,

LDLMGNSJZGNG-VLDL-MGNSJZGN,ZPG\DCGFG\KG\Z[N
HDL-MGNSJZGNGBK-FKGGXZG\ZCEKOJZ[\KKO~7|.CR[KO

TOK\Z-MGNSJZGNPKFNBIZIEKN\BGZI)post-

menopausal(,FKK\F\GSV\[NINCGQSGKFPCGEE
N\HGRFY[GZFCKZKEF[NM-%6CZPG\SLFMGNSJZGN
~8|.KZKEFEGPFCZPG\FMGNSJZGNINFCR[KOC\YGVF
[NVRKIEKN\BGZI)perimenopausal(NBIZ[MNNGCPHGRO
\GSV\KGPK\[NINCGQSGKF.ZPG\F-LDL-MGNSJZGN
CBG\QR[KOKZEGC-%7.5~3|.KZKEFDCGFFKG\ZRKXV\F
CDCZKOTOK\Z-MGNSJZGNPKFP\GRF~8|.RPXB,[FKZKEF
CZPG\FMGNSJZGNCEODEGNFKG\ZCCRK-BEOTOK\Z-
MGNSJZGNPKFPB[ZCCRK-BEOTOZP\MGNSJZGN\YKRF
~9|.CYZCR[KOCZKBG\CDKNFVGZKG\TOZPG\\YKRG\[N
MGNSJZGN,INFKZKEFPPGXT\[N%9.6CZPG\SL
FMGNSJZGNCVNSPFCTYCG\XZKMFKGPK\[N60D'INCGQ

1V"B{VKJGBSJZGDRKO.
2\P"N{\KZMGCG\PHGQN\KRGYG\.
*Z'PBPZPTZM\CTP'44=.45

Key words: soy, isoflavone, phytochemicals, health policy, prevention.
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XPIKPTGCECP[LIGE[~10|.F[VTG\BNFT[GKG\
N\ZGONKZKEFCSKMGQNPING\NCCBR[KOCZKBKOFXGZMKO
SGKFNBGZL[RKOZCG\.

2(JZ[\TGZYKO{NBKHGVNCGRKO\MGRG\RGSVG\,FT[GKG\
N\ZGONKZKE\FSKMGQNPING\NCGMNK-EO.FOT[GKKO
NFBJB\YXCF\V\IG\G[NFZGCEFJZ[\KTN-KEKTKMGC
FKXPEG\F\BKOG[KRGKVTKNG\O[NDGZPKDEKNFSDGNKKO,
MDGQDGZPKDEKNF[PYGZOCXKJGYKRKOGCJSKG\FEO~7|.
RPXB,[DRKSJKKQPDCKZVTKNGKG\[NBRHKPKORGDEK-IKPXGQ,
MDGQSGVZBGYSKE-EKSPG\BHFGDNGJ\KGQ-ZEGYJBHF~2|,GML
KK\MQ[FGBPYJKQB\FSKMGQNNYG\CPING\NCGMNK-EO
~1|.[KTGZFIKPXGQ[NLDL-MGNSJZGN,MVK[RCEYTN-VK
SPRKOCVNSPF,KZE)CF[GGBFNXZKM\INCGQSGKFEN
CBKHGVNCGRKO(NBIZXZKM\INCGQSGKFPTGCE[FMKN21.2
P"DEBKEHKKQG-34.8P"DDRKSJKKQ~11|.K[FP[TZKOMK
C[NVTKNG\EPGKK\EKDKJNKSP[VKTKOFV"BTNFGZE\
NIW-FEOFEKBSJGNK~12|.

PSYRF:XZKM\SGKFT[GKFN\ZGONPRKT\PING\NCGMNK-
EO.

C'PING\PPBKZG\

V"BCPKRGQDCGFTNGNKONF\IZG\CBSJZGDRKOTNYGNJRK
FBSJZGDQ.K[FP[TZKO[FVTKNG\RGDE\-FBSJZGDQ[NFO
T[GKFBGNKNFYJKQB\FSKMGQN\INGBFPSZJQF[E,SZJQ
FTZPGRK\~13|GFNCNC~14|.BGNOIGYZKOBIZKOSCGZKO,
[EGGYBFVTKNG\[BKRFEGPFNVTKNG\FGZPGRK\FKBHG
[PVIK\FB\FSKMGQN\INGBFPSZJQ.FPKPXBKOFPTCE\KKO
BKROTYCKKO,GNMQYKKP\PINGY\NDCKF[VT\FV"BTNPING\
PPBKZG\[GRG\.

F\GPMKOCF[TZF[V"BKMGNKONFYJKQB\FSKMGQ
N\INGBFPSZJQ,P\CSSKOTNPIYZKO[CFOZKMGHKODCGFKO
[NDRKSJKKQGBRJZGNYJGQTKMCG[KD[GD\BKOPPBKZKOC\ZCKG\
ZKYPF.FF[TZFFKB,[BKHGVNCGRKO,GCPKGIEDRKSJKKQ,PTMCKO
B\VTKNG\FBRHKOVZGJBKQ-JKZGHKQ-YKRBHF)Protein Tyrosine

PTK-Kinase(,FP[VTNHKZIGQJKZGHKQ.M\GXBFPML,JKZGHKQ
PHGZIQ,FIKGRKN[KD[GD\BK[B\,BKRGHPKQ.MPG-MQRPXB,
[DRKSJKKQPTMCVTKNG\ER"B-JGVGBKHGPZHFII)FREZ[N\FNKL
[KMVGNFER"B(C\BKONKYPKKO{BLNBCNKPVGXKJKO\YKRKO.

CPSVZPIYZKin vitroTKMCGV"B[KD[GD\BKOPPBKZKO
TN-KEKEKMGKFKGGXZG\O[NMNK-EOIE[KO~15|.CPIYZKO
BIZKOin vitroG-in vivoCCTNK-IKKOFGEDO,[NBKHGVNCGRKO
VTKNG\RGDE\-IKPXGQ.CINYOF[VT\O[NBKHGVNCGRKOFKK\F
K[KZF)MPGTKMGC[NKKXGZPK-IPXQTN-KEKDRKSJKKQGCPKEF
VIG\FKG\ZEBKEHKKQ(,GCINYOF[VT\OFKK\FTYKVF,TN-KEK
FDCZ\VTKNG\O[NBRHKPKOPTMCK-IKPXGQ)MDGQYJNBHF,
DNGJ\KGQVZGYSKEBHF,SGVZBGYSKEEKSPGJBHF(.

FIGNYKOTNFF[TZF[NV"BKMGN\NFYJKQB\FSKMGQ
N\INGBFPSZJQ,DGZSKOCKQFK\Z,[XZKM\YPISGKFDGNPK
CPKRGRKODCGFKOFTN\FCIGNEG\B\FSKMGQNF\FGG\SZJQ

FNCNC~16|.NFNQP\GBZG\FZBKG\FPETKG\NY[Z[CKQXZKM\
SGKFNSKMGQNNYG\CPING\PPBKZG\PSGKPG\.

1(SZJQF[E{FETG\CB[ZNMG[ZO[NV"BN\ZGONPRT
ZB[GRKG[RKGRK[NSZJQF[E,INGYG\.CR[KOSKRDVGZKG\CDKN
FVGZKG\RPXB,[\HGRFT\KZ\PGXZKSGKFY[GZFCKZKEFCSKMGQ
NSZJQF[E~17|.BNFFDGZSKO[NBGZLFPIHGZY[ZFVGLTO
FSKMGQNSZJQF[E,PS\PMKOTNPKPXBKPIYZI\LNVKG
FPIHGZCR[KOSKRKG\GKVRKG\BZGLCBGVQP[PTG\KPHF[N
R[KOPTZCKG\,GZPG\FBSJZGDQCEPQRPGMG\C-%20=%30
PBNF[NR[KOPTZCKG\.FPXEEKOCFGSV\INCGQSGKFN\HGRF,
P\CSSKOTNPKPXBKOBNF;FOP[TZKO,[XZKM\INCGQSGKF
T[GKFNDZGONKZKEFCSLFBSJZGDQCPFNLIKKFBK[F,GCBGVQ
HFNPRGTF\FGG\SZJQF[E~1,9|.

K\MQ[DONV"BPPYGZG\BIZKOK[F[VTFTNBGZL
FPIHGZFIGE[K.PhippsGIC'~18|EKGGIG,MK\GSV\[N10D'
VK[\QJIGQN\HGRFFZDKNF[NR[KOFBZKMFB\F[NC
FNGJBNK.FIGYZKODGZSKO,[\GVTFHGT[GKFNFVIK\B\
FSKMGQNNYG\CSZJQF[E,C[NI[KVFYXZFKG\ZNBSJZEKGN
~16|.MPG-MQ,\GSV\KGPK\[NVK[\QJIGQCR[KONBIZIEKN\
BGZI,FDEKNFB\FKISCKQ2-hydroxyesterone)FRI[CBGNK
NPDQPVRKSZJQ,CDNNVTKNG\BSJZGDRK\IN[F(NCKQ16 a-

hydroxyesterone)FY[GZBGNKCSKMGQDEGNKG\ZNSZJQF[E,
CDNNVTKNG\GFBSJZGDRK\FDCGFF(FPGVZ[KOC[\Q~19|.
F[VTFEGPFFKK\FCR[KOCDKNFVGZKG\CTYCG\P\Q158P"D
CPPGXT[NBKHGVNCGRKOCP[LPIHGZBIE~20|.PMBQFGTN\F
FF[TZF,[FGSV\HZTKVK[\QN\HGR\Q[NR[KOCZKBG\KMGNF
NFDQTNKFQPVRKF\FGG\[NSZJQF[E~19|.

IKHGYKONF[YVF[NV"BK[Y[ZNSZJQF[ERK\QNPXGB
DOCPSVZPIYZKin-vitroGCIKG\PTCEF.C\ZCK\\BKSZJQ[E
PR[KOCDKNFVGZKG\,TKMCGV"BPSGKF[KD[GD\BKO,GCPIYZK

in-vivoCIKG\PTCEF,TKMCF\HGRFT[KZFCV"BB\F\FGG\
SZJQF[E~21|.CPIYZBIZ,\GSV\[N20PKYZGPGN'/N'
DRKSJKKQTKMCFC-%50CRKSGKin vitro[KD[GD\BKSZJQ[NCRK-
BEO.BGNOCTMCZKOTOSZJQ[EPG[ZF)SGDTMCZKO[BV[Z
NTGZZBXNOF\FGG\[B\G\PPBKZG\CBPXTG\I[KV\O
NIGPZKOMKPKKOPSZJRKO(,MPG\[N750PKYZGD'DRKSJKKQNMN
D'PHGQNBFKK\FPSVY\NTKMGCFKGGXBG\[B\G\BG
F\V[JG\Q.NPZG\[DRKSJKKQPTMCF\FGG\\BKOPPBKZKOin

vitro,NBRK\QCBPXTKO\HGR\KKONF[KDin-vivoB\FZKMGHKO
FP\BKPKOCVNSPFNTKMGC\BKOPPBKZKO~22|.INYPFIGYZKO
P[TZKO,[FVTKNG\FNBFGZPGRK\[NV"B,MPGF[VTG\
RGDEG\-IKPXGQ,PEMB\F\PKKRG\G[KD[GD\BK[B\GPTMC\
[KD[GD\BKBREG\NCRKPKFEO,GMLT[GKFN\ZGONEKMGK
F\FGG\SZJQF[E~2,15|.

F\GPMKOCF[YVF[V"BP[ZKOF\FGG\SZJQ,RSPMKOTN
PIYZKOBIZKO.CPIYZin vivoCIGNEG\TOSZJQ[E[FG[ZF
CBGVQMKPK,RPXB[P\QDRKSJKKQNBTKMCF\FGG\SZJQ~23|.
MPGMQ,\GSV\[NV"B)YGPSJZGN,DRKSJKKQGEBKEHKKQ(CPKRGQ
RPGL,CFKTEZBSJZGDRKOBREGDRKKO,TGZZFC\ZCK\\BKO
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[KD[GD\BKOPPBKZKOF\NGKKOCBSJZGDQ.CPIYZKin vitro

C\ZCKG\\BKO[FG\YRGP[EKFQ[NR[KOCZKBG\,[NR[KOTO
[B\G\JCG\G[NR[KOTO[B\G\PPBKZG\,RPXB[\GSV\
INCGQSGKFDZPFN[KD[GD\BKF[E~21|.

FPSYRF:[NT\T\FBKQPSVKYZBKG\PETKG\PGXYG\
FPXCKTG\TN\ZGP\FSGKFBGFV"BNPRTFZB[GRKBGF[RKGRK
[NSZJQF[E.

2(SZJQFTZPGRK\{PYGZFF[TZF[NSGKFGRDHZG\KFK[Y[Z
NF\FGG\SZJQFTZPGRK\FGBCPIYZKOBGRYGNGDKKOCFORPXB,
[SZJQCZKYPFHG[MKIVIG\CBGMNGSKG\FPHZIFZIGY
FXGZMG\KG\ZSGKFCF[GGBFNBGMNGSKK\BZF"C~1|.CPIYZ
I\LTNDCZKOKVRKORPXB,[XZKM\JGVGIP[VTPKOC[CGT
NTGP\VIG\PVTOC[CGTY[GZFCSKMGQRPGLKG\ZNSZJQ
FTZPGRK\~2|.PIYZPYZF-CYZF)case-control([RMNNGCG
DCZKOBPZKYBKKOIGNKSZJQFTZPGRK\,[RTZMFCGF[GGBFCKQ
YCGX\IGNKO[XZMGPHGRG\[FMKNGDRKSJKKQ,EBKEHKKQ
GYGPSJZGNNCKQYCGX\CZKBKO[XZMGB\BG\OPZMKCKO,
RPXBY[ZFVGLCKQXZKMFDCGFF[NV"BBNFNCKQSKMGQKISK
NSZJQFTZPGRK\~24|.MPG-MQRPXB,[PSVZBKHGVNCGRKO
GNKDRRKOPTMCKOB\VTKNG\G[NFBRHKO5a-reductaseCZKYP\
FTZPGRK\.PMBQPSKYKOINYPFIGYZKO,[CF[VT\V"BBNF
P\ZI[TKMGCCPTCZFJSJGSJZGQNEFKEZGJSJGSJZGQ{
FXGZFFVTKNFKG\ZFPHZH\XPKIF[NZKYP\FTZPGRK\~1|.
CINYPFPIYZKO[CGXTGCIKG\PTCEFRPXB,[FHRFT[KZF
CSGKFY[GZFCKZKEFCFKGGXZG\[B\G\,GCINYOCTYCG\P\Q
DRKSJKKQ,NBRPXBFF[VTFMHG~2|.

PSYRF:TEFKGOBKQCRPXBR\GRKOPPIYZKOYNKRKKOMVGNK-
SPKG\F\GPMKOCF[VTFFIKGCK\[NV"BTNPRKT\SZJQ
FTZPGRK\,GNMQNBR\QNCSSBGN[NGNB\F[TZ\FY[Z
FSKC\KCKQXZKM\V"BNSZJQFTZPGRK\.

3(SZJQFMZM[\{P\GL14PIYZKOBVKEPKGNGDKKO[RTZMG
CKVQ,CSKQ,CYGZKBFGCFGGBK)CPFDZKOKVRKO(,ZYC[KCTF
RPXBY[ZCKQFVI\\FSKMGQNF\FGG\PINFPPBKZFNCKQ
XZKMFDCGFF[NSGKF.CPIYZBIEFSKMGQNSZJQFKFDEGN
KG\Z,GBKNGC[K[FPIYZKONBFXNKIGFIGYZKONFGMKIKZKEF
CSKMGQ~16|.K[FP[TZKO[BKHGVNCGRKOGNKDRRKOT[GKKO
NFYJKQin vitroB\FSKMGQNSZJQFMZM[\CBPXTG\PRDRGRKO
FGZPGRKKO~25|.KK\MQ[V"BBIZKOP[VKTKOCBPXTG\PRDRGRKO
[BKROFGZPGRKKO,MPGEKMGKVTKNG\FBRHKONO-SKR\BHF.
VTKNG\HGPTMC\B\F-N-RKJZGHXKFFBREGDRK\NBIZBMKN\
C[Z,FTNGNFNFDEKNB\FSKMGQNF\FGG\SZJQ~16|.CPIYZ
PTCE\K,FXNKIGDRKSJKKQGEBKEHKKQNTMCin vitro[KD[GD\BKO
PPBKZKOCMZM[\[NCRK-BEO,MMNFRZBFTN-KEKTKMGCJKZGHKQ
YKRBHG\~26|.

PKPXBKPIYZKOBIZKO\GPMKOCPTGZCG\GFBV[ZK\[N
BSJZGDQCF\FGG\SZJQFMZM[\.RPXB,[DRKSJKKQ)CRKDGE
NZNGYSKVQGJPGYSKVQ(FDCKZB\FVTKNG\[NBZGPJBHF

)FBRHKOFP[VTNB\F[NCFPDCKNKKXGZBSJZGDQCCRK-BEO(
C\BK[B\,GCTYCG\HB\FDCKZKKXGZBSJZGDQ~25|.

FPSYRF:\GXBG\FPIYZKOFYKKPKOBKRQPXCKTG\CBGVQ
CZGZTNFY[ZCKQV"BNCKQFVI\\FSKMGQNF\FGG\SZJQ
FMZM[\.C[NFKTEZR\GRKOPPIYZKOYNKRKKOMVGNKSPKG\,NB
RK\QNCSSBGN[NGNB\F[TZ\FY[ZFSKC\KCKQXZKM\V"B
NSZJQFMZM[\.

D'CZKBG\FTXO

FRJKKFFYKKP\FKBNKKISB\F[KTGZFRPGL[N[KCZKFKZL
CR[KOKVRKG\NTGP\R[KOBPZKYBKG\NF[VT\\HGRFT\KZF
CBKHGVNCGRKO.BGNORPXB,[XVKVG\FTXOCR[KOKVRKG\EGPF
NHG[NR[KOBPZKYBKG\BGPTJRPGMFPPRF~27|.CRGSU,
[KTGZ[KCZKFIGNKG\DCGFKG\ZCR[KOKVRKG\PB[Z
CBPZKYBKG\~28|.KK\MQ[FPKCRFFBRJGPKGDGZPKOBIZKO,
MDGQFRJKKFFYJRFKG\ZNRVKNG\,FOFDGZPKON[KTGZRPGLKG\Z
[NFKBZTG\[CZCTXOFKZLCR[KOKVRKG\.TOHB\,K[
FPP[KMKON\PGLCF[TZF,[N\HGRFT\KZ\FV"BY[ZSKC\K
NPRKT\BGSJGBGVGZGHKS.\KPGMKQNJTRFHGRK\QNPXGBCPSVZ
PKPXBKOPIYZKKOPTCE\KKOGYNKRKKO.BKHGVNCGQSKR\JK,

ipriflavone)FPJCGNKJFTKYZK[NGFGBEBKEHKKQ(,Y[GZMMN
FRZBFNKZKEFCBGCEQXVKVG\FTXOCIKG\PTCEFGCIGNK
BGSJBGVGZGHKS,GFGBPYGCNMJKVGNYNKRKINGVKNBSJZGDQ.
CPIYZKin vitroRPXB,[EBKEHKKQPTMCB\VTKNG\
FBGSJBGYNSJKO~2|,G[-genisteinG-coumestrolFDCKZGB\
BXKZ\FSKEQCTXPG\KFQ[NIGNEG\.MPG-MQ,[RKFIGPZKO
PTMCKOVKZGYGPHZHKOPKRZNKHXKF[NFTXO.F[VTG\PDKRG\
BNFRKXVGDOCIGNKBGSJBGVGZGHKS:CR[KONBIZIEKN\BGZI,
P\Q40D'INCGQSGKFPCGEECP[L6IGE[KO,XKPXOBGCEQ
TXOGFDEKNB\\MGN\FPKRZNKOCTXPG\~8|.CPIYZKOCR[KO
NBIZIEKN\BGZI,[RPEEGCFOSPRKONZP\IKNGUFIGPZKO
[NFTXO,INFKZKEFCSPRKO,MDGQFVZ[FC[\Q[ND-

pyridinoline,CTYCG\XZKMF[N60=70P"DBKHGVNCGRKOCP[L
3IGE[KO~29|.CR[KOBIZG\,HPQYXZNBIZIEKN\BGZI
)menopause(,INFTNKKF[N%5C\MGN\FPKRZNKOCTXO
CTYCG\XZKM\BCY\SGKF[RP[MF3IGE[KO.TOHB\,XZKM\
INCGQIKJFCYCGX\FCYZFDZPFNTNKKFEGPF~30|.CR[KO
CDKNSCKCFVSY\FGGS\,\GSV\[N80.4P"D/KGOBKHGVNCGRKO
PINCGQPCGEEPSGKF,PK\RFB\BGCEQFTXO[NIGNKG\TPGE
F[KEZFFPG\RKCF[GGBFNBGCEQTXOP[PTG\KCR[KOPYCGX\
FCYZF~31|.RGMIFFRIF,[NDRKSJKKQSDGNKG\FDCGFFVK20
NYGNJRKBSJZGDQPSGDbNTGP\YGNJRKa,K[FDGZSKO[PRDRGQ
FVTGNFFP[GTZ[NGG[NINYPFV"BEGPFNHF[NYCGX\
F\ZGVG\FPMGRFSERMS)estrogen receptor modulators(,
GCYCGXFHGRMNN\DOF\ZGVFraloxifene.\ZGVG\BNFRY[ZG\
DOFQCBGVQCZKZRKNYGNJRKFBSJZGDQ[FGHMZGNTKN,GNMQ
PIYG\B\VTKNG\GCZYPG\PSGKPG\)MDGQZKYP\FTXO(,BL
BKRQP[VKTG\TNZYPG\BIZG\)MDGQZKYP\[EBGZKYP\ZIO(
~5|.

FBV[ZG\[V"BT[GKKONFGG\INGVFNJKVGNFGZPGRK
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NPRKT\BGCEQTXO,FCKBFNTZKM\PSVZPIYZKOCCTNK-IKKO
~9|.RPXBNEGDPF,[CRKDGENP\QBSJZGDQ,FZK[\GSV\
BKHGVNCGRKON\HGR\YGVKONB[KVZFPXC[NBGCEQTXO~32|.
PIYZKOYNKRKKOTNF[VT\INCGQSGKFBGDRKSJKKQTN[KPGZ
FTXOPP[KMKONF\CXT.TOHB\,TENYCN\\GXBG\PFKPRG\,
NBCZGZNBKHFPFBKHGVNCGRKOK[F[VTFBSJZGDRK\GNBKHF
RGDE\-BSJZGDQ,GCBKHF[NC~2,8|.

PSYRF:TENYCN\\GXBG\PFKPRG\NBRK\QNYCGTFBOSGKF
BGV"BP[VKTKOTNPRKT\BGCEQFTXOGBOMQCBKHFPKRGQ
INFF[VTFHG.

E'VGZKG\

F[VT\V"BTNFVGZKG\[GRFCKQFPKRKOF[GRKO[NCTNK-
IKKO.CINYO)CMC[KONEGDPF(DGZP\XZKMFDCGFF[NV"B
NTYZG\\PKEK\,GCBIZKO)CCYZNEGDPF(FKBFVKMF.CHRK
PMZSPKOPSGKPKOFBKHGVNCGRKOPHZHKOXPKI\ZIO.KK\MQ
[FDGZON[GRG\F\DGCFFGBZPG\[GRG\[NYGNJRKO
NBSJZGDQ.

NV"BF[VTG\PDGGRG\TNFF\V\IG\FPKRK\[NFPGI.
NBIZGRFPXJCZG\ZBKG\NML,[NV"BF[VTG\CKGNGDKG\CR[KO
CDKNFVGZKG\GNBIZIEKN\BGZI.C[RKPIYZKO~15|RPXB,
[P\Q45P"DBKHGVNCGRKOCP[LPIHGZGGS\BIE,FBZKLCBGVQ
P[PTG\KB\F[NCFHYKYK)follicular(GTKMCB\\IKN\FEKPGO
~10|.XZKMFRPGMFKG\Z[NBKHGVNCGRKO)38P"DNKGO(FQ
CR[KO[RJNGDNGNG\NPRKT\FZKGQGFQCR[KO[NBRJNGDNGNG\
BNF,NBDZPFN[KRGKKOMN[FOCBGZLPIHGZFGGS\~33|.

PSYRF:TEKKQNBCZGZFF[VT\FV"BTNVGZKG\CTNK-IKKO
GCRK-BEO.

F[VT\FXZKMF[NSGKFGV"BP\YGV\FKRYG\

TNCZKBG\GIGNK

K[FSCGZKO,[I[KVFP\P[M\NV"BFINPF\YGVFFTGCZK\
GTE\GO\YGV\FF\CDZG\,T[GKFNPRGTF\FGG\SZJQ)CTKYZ
SZJQF[E(~2|.NTGP\ODGZSKOFP\RDEKO,MKK[NFKPRT
PXZKM\OFKGPKGPK\NBGZLPTDNFIKKO.KK\MQ[FOPTMCKO
\FNKMKOFPTGEEKOF\FGG\SGDKOPSGKPKO[NPING\PPBKZG\,
BLT[GKKONTGP\HB\NDZGON[KD[GD\BKOPPBKZKO[N
PING\PPBKZG\BIZG\.MPG-MQ,F[VT\OFPDGGR\[NFV"BTN
FVTKNG\FVKSKGNGDK\,MPGVTKNG\FJGIG\,VGZKG\GF\V\IG\
PKRK\CIKG\PTCEF,PTNFB\[BN\FF[VTF[NI[KV\
F\KRGYG\N\P"NTNCSKSSGKF~34|.I[KVFN\KZMGCG\
BSJZGDRKG\TNGNFNFGG\SKMGQF\V\IG\KC\KRGYG\,MKGGQ
[\KRGYG\ZDK[KOKG\ZPPCGDZKONFVZTG\CFGZPGRKPKQ~35|.
MVK[FGHMZNTKN,CPMZSPKOHKZHGBKHGVNCGRKOXPKI\ZIO
GCMC[KODZPGNTYZG\.PKPXBKOBNFPTNKOI[[NDCK
FF\V\IG\FPKRK\F\YKRF[NFP\CDZFT\KEKFRKHGQC\P"N
TNCSKSSGKF.CRGSUNMLRPXB,[\KRGYG\[FGHRGC\P"NTN
CSKSSGKFCNCEPXGKKOCSKMGQDCGFKG\ZNNYG\CFVZTG\

CCNGJ\F\ZKS,CTYCG\TKMGCVZGYSKEBHF[NCNGJ\F\ZKS
TN-KEKBKHGVNCGRKOPSGKKPKO~36|.CRKSGKin-vitroRPXB,
[DRKSJKKQGEBKEHKKQTKMCGKGEKRXKF[NJKZGYSKQ,FPHGZH\TN-
KEKVZGYSKEBHF[NCNGJ\F\ZKS~37|.\KRGYG\FRKHGRKOCP[L
BZCT\FIGE[KOFZB[GRKONIKKFOP\P"NTNCSKSSGKF,
XGZMKOBKHGVNCGRKOCMPG\[NM-6=12P"D/Y"DP[YNDGU/KGO.
NVKML,I[GVKO\KRGYG\BNFNZKMGHKOFDCGFKOVK5=10PBNF
FRPEEKOCXZKM\PCGDZKO)0.7PD'/Y"DP[YNDGU/KGO(.ZPG\
FBKHGVNCGRKO,FDRKSJKKQGFEBKEHKKQCVNSPF[N\KRGYG\[RKHGRG
PPGXZKOTNCSKSSGKF,DCGFG\CBGVQP[PTG\KPBNF[N
\KRGYG\FRKHGRKOPINCBOBGP\P"NTNCSKSINCVZF,
GDCGFG\VK2=5PBNF[NPCGDZKO[XZMG50D'\KZMGCG\RYKG\
[NV"B~38|.NTKCGEKOF\T[KK\KKOF[GRKO[NSGKF,FRXZMKO
TN-KEKKNEKOBGPCGDZKO,F[VTF[GRFTNFHPKRG\FCKGNGDK\
[NFBKHGVNCGRKO)NEGDPF,JPVFPG\SSPDCKZB\SVKD\O(.K[
NXKKQ,[NPZG\FMPG\FYJRFKISK\[NFV"BFRSVDKO,KMGNF
ZP\OCEONFKG\DCGFFVK100TE500PZP\F-bBSJZEKGN
FJCTK.MB[ZF\HGRFT[KZFCPGXZKSGKF,KMGNFZP\FV"B
NFDKTNZPFFDCGFFVK000,1PHG[NF-bBSJZEKGN.TOHB\,
NBIZSVKD\O,TGCZKOFBKHGVNCGRKOGFNKDRRKOFNKVGVKNKKO
[KRGKKOFPDCKZKOB\FVZ[\OTN-KEKFVKM\ON\KZMGCG\
PSKSG\KG\ZCPKO~1|.

PSYRF:BKQMKGOPKETPCGSSNDCKFSKMGQBGF\GTN\NJGGI
BZGL[CXZKM\\KZMGCG\TNCSKSSGKFCKRYG\.

FHPKRG\[NV"BCPGXZKSGKF[GRKO

ZKMGHKFBKHGVNCGRKODCGFKOKISK\)0.5=3.0P"D/D'(CPZCK\
YPIKFSGKFGRPGMKOKISK\CSGDKO[GRKO[NINCSGKFG\P"N.
TOHB\,FMPG\FRXZM\PFPGXZKOFBIZGRKODCGFF,GPSVY\
NVKMLMPG\P[PTG\K\[NBKHGVNCGRKO~1|.PGXZKO[PYGZO
CFKVGYGJKNEGQ[NHZTFSGKFPMKNKOB\FMPG\FPZGMH\CKG\Z
[NBKHGVNCGRKO)PTN20P"D/D'(~9|.CJCNF1PGCBKOR\GRK
\MGN\V"BCPKDGGQPHGRG\.

[KNGCFSGKFGRDHZG\KFCPEKRKG\F\HGRFFRCGRF

PKPXBKFPIYZKO[FGCBGNTKNPXCKTKOTNY[ZBV[ZKCKQ
XZKM\SGKFNPRKT\PING\NCGMNKEO.GBMQ,FINPBGYJGCZ

1999PB[ZF-FDAFBPZKYBKNSPQC\GGK\FPHGQB\FFKDE
FCZKBG\K["FPGXZPGRTPING\NCGMNK-EO",C\RBK[FPRF
)MPGDEZC\GGK\FPHGQ(TGPE\C\KYRK"EN[GPQ"G"EN
MGNSJZGN"GPMKNFNVIG\6.25D'INCGQSGKF.TNVKF-

FDA,PGPNWNXZGLM-25D'INCGQSGKFCKGO~39|.CKPKOBNF
PGXTNMNGNFKDEHFCZ[KP\FPSZKOFCZKBG\KKOFPBG[ZKO
TN-KEKP[ZEFCZKBG\)FPINYFN\HGRF,P[ZEFCZKBG\(.

CPIYZKOYNKRKKOSVGZKOCNCERCEYMFNMFFY[Z
FRSKC\KCKQXZKM\V"BNCKQPING\NC,MNK-EOGSZJQ.BKQ
PKETNDCKFPKRGQFREZ[,FSGDKOF[GRKO[NV"B,F[VT\OTN
PXCKCZKBG\GIGNK,BGTNKISKFDGPNKQCKRKFON\ZGVG\
GN\GSVK\HGRFBIZKO.K\ZFPML,NBCZGZBOXZKM\JCNKG\
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BKHGVNCGRKOKTKNFMPGXZKM\OCPHGQ.KK\MQDO[ZMKCK\HGRF
BIZKOCSGKF,NCEBGCPK[NCTOBKHGVNCGRKO,FOFBIZBKKO
NVTKNG\FPDKRFPVRKPING\NC~2|BGFRGDE\F\FGG\SZJQ
~2|.

I[KVFNBP\BKPFNV"BBGNMPG\TGEV\[NFO,TNGNF
NFHKY~36|.BKQPKETPSVYNDCKFCJKIG\GFF[VTF[NXZKM\
PKRGRKV"BDCGFKONBGZLHPQM\GSVK\HGRF~4|.CFKTEZPKET
PSVYNDCKFCJKIG\GFF[VTF[NXZKM\PKRGRKODCGFKO[NV"B
)CTKYZCBPXTG\JCNKG\(NBGZLHPQCR[KOFRPXBG\CSKMGQ
NSZJQ[EGCR[KOFNGYG\CSZJQ[E,NBRK\QNYCGTFPNXG\
MGNNRKG\.NR[KOTOSZJQF[EGNR[KOFPJGVNG\CJPGYSKVQNB
PGPNWNXZGLV"B~40|.KK\MQ[FF[VTFFPKJKCF,BOCMNN,[N
V"BCR[KOKVRKG\GSKRKG\,RGCT\PI[KV\QFPGYEP\)NVRKDKN
FF\CDZG\(NVKJGMKPKYNKOBNF~9,12|.R[KONBIZFVSY\
FGGS\,FPDCKZG\CC\BI\B\XZKM\FV"B,XZKMG\NFKG\
PGETG\NPGZMCG\[CYCN\FINJFHG.

YKKOI[[[\GSVKO[GRKO[NV"BKMKNGPKRGRKOFTGNKO
CFZCFTNFPKRGQFPPGXTFRXZLCPHZIFZIGY{HFTGPETN
20=50P"DV"BNKGO~6|)MPG\FPXGKFCMGSINCSGKF,CIXK
MGSVGNKSGKFBGC-100D'JGVG(.KK\MRGDOY[ZKDGPNKQCKQ
F\GSVKOFNNGN\ZGVG\,GNMQPGPNWCMNPYZFNFKGGTWCZGVB
BGCEKBJRK\NVRKRJKN\O.

CF\CSSTNFTGCEF[BKQ\INKUNINCBO,PTGEEP[ZE
FCZKBG\FRYFMFHRFFCNTEK\N\KRGYCPFNL[[\FIGE[KO
FZB[GRKONIKKG)NNB\GSV\PKOBGPHGQ(,GNBIZPMQFP[L
FRYFTO\GSVG\PHGQ.MB[Z\KRGYBKRGKGRYBGKGRYINYK\,

PFGGKOF\P"NKOFCSKSNFHR\G.K[NFKPRTPFHRFC\KZMGC\TN
CSKSINCGQSGKF,GN\K\FZYN\KRGYG\[BKROKMGNKONXZGL
\KZMGC\TNCSKSINCVZF,TYCPXCKIGNK)DNYJGHPKFBG
PISGZCNYJBHF(BGPSKCG\\ZCG\KG\.MPG-MQ,NBPGPNWNFHKQ
\KRGYG\CP[YBG\TNCSKSSGKF)VZJN\P"NTNCSKSINCGQ
SGKF(,BVKNGBOFOPGT[ZKOCZMKCK\HGRFIKGRKKO,M\INKU
NFRYFBGN\P"NC[RFFZB[GRFNIKKO.P[YBG\BNFBKRO
PFGGKO\INKUNINCBOBGNINCVZFPNB,DOC[R\FIKKO
F[RKF.

NSKMGO,FTZM\F\GTN\[CXZKM\V"BPGNFSKMGRKO
[CXZKM\OFKBP[KPFY[F,C[NPGZMCG\FSGDKOF[GRKO[N
FV"B,PYGZG\PHGQ[GRKO,[GRG\CKQ-BK[K\CHPKRG\OFCKGNG-
DK\,PKRGQFZMKCKOFVTKNKO,GFKISKOFFEEKKO[CKQVTKNG\
FV"BNCKQFGZPGRKO,YGNJRKOGVTKNGKG\BIZG\CCRK-BEO.
FZBKG\FPCGSSG\NT\T\F,Y[GZG\NF[VTFFIKGCK\[N
XZKM\SGKFTNZP\[GPRKFEO,\KVYGEMNKFEO,GPMBQTNPRT
ZB[GRK[NPING\NCGMNK-EO.FPIYZTNFY[ZNPRTZB[GRK
G[RKGRK[NSZJQ,TEKKQCZB[K\G.EZG[KOPIYZKOYNKRKKO
PCGYZKORGSVKO,TN-PR\NFTZKLB\F[VT\XZKM\FSGKFBG
FV"BTNFCZKBG\,NYCGTB\FMPGKG\NXZKMF[\CKB
NF[VTG\FCZKBG\KG\FPKJCKG\,NBVKKQB\DCGNG\FXZKMF
FCJGIF,GMEKNFTZKLB\KISK-FDGPNKQCKQSGKFNV"BGCKRO
NCKQZMKCK\HGRFBIZKO.FPSYRFF\KVTGNK\NBGMNGSKK\PEKR\
K[ZBNFKB,[NPJZ\PRTZB[GRKGYKEGOFCZKBG\,K[NF\CSS
TNTYZGRG\F\HGRFFRCGRF,FPCGSSKOTNVKZPKE\FPHGQ
FK[ZBNK\)FPINYFN\HGRF,P[ZEFCZKBG\(GFMGNNKO\HGRF
PDGGR\,MGNNSGKFGPGXZKF,\GLTZRG\G[KP\NCNPSZKO
CZKBG\KKOPJTKO.\HGR\F\KRGYFCZKBXZKMFNF\CSSTNINC-
BOCNCEC[[\FIGE[KOFZB[GRKONIKKG,GPDKN[K[FIGE[KO
TNINCBOG\GSVKPHGQ.N\KRGYG\[BKRORKHGRKOPINCBO
PGPNWN\\\P"NTNCSKSINCVZF.NDCKZPG\FPRTFBIZG\,
PGPNWNVRG\NZGVBFPJVNGNEKBJRK\YNKRK\PGSPM\NXGZL
F\BP\FJKVGNF\HGR\KNPXCFIGNFGNJKVGNF\ZGV\K
FMGNNRK.
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