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Daidzein-richisoflavoneaglyconesarepotentiallyeffectivein
reducinghotflashesinmenopausalwomen

LαﾉitaKﾙαodhiar,MD,ﾉHopeA.Ricciotti,MD*L加g""Li,MS,*〃ｾ抑"Pan,MD*MaryS℃"c舵4BS,
･ﾉi"rongZhou,PhD,*α"dGeorgeL.Blackburn,A4APhD*

Abstract

Objective:TheaimofthisstudywastodeterminetheeffectofDRIsonhotflashsymptomsinmenopausal
women･

Design:Thiswasarandomized,double-blind,placebo-controlledtrialofmenopausalwomen,aged38to
60years,whoexperienced4to14hotflashesperday.Aftera1-weekrun-inperiod,atotalof190menopausal
womenwererandomizedtoreceiveaplaceboor40or60mg/dayofaDRIfor12weeks.Theprimaryoutcome
wasthemeanchanges命ombaselinetoweek12inthe廿equencyofhotflashesrecordedintheparticipantdiary.

Thesecondaryoutcomesincludedchangesinqualityoflifeandhormonalprofiles.
Results:Atotalof147women(77%)completedthestudy.Itwasfoundthat40and60mgofDRIimproved
hotflashfrequencyandseverityequally.At8weekshotflashfrequencywasreducedby43%inthe40-mgDRI

groupandby41%inthe60-mgDRIgroup,comparedwith32%intheplacebogroup(P=notsignificantvs
placebo).Thecorrespondingnumbersfor12weekswere52%,51%,and39%,respectively(P=0.07and0.09vs

placebo).Whencomparingthetwotreatmentgroupswiththeplacebogroup,thereweresignificantreductions
inmeandailyhotflashfrequency.Thesupplement(either40or60mg)i℃ducedhotflashfrequencyby43%at
8weeks(P=0.1)and52%at12weeks(P=0.048)butdidnotcauseanysignificantchangesinendogenoussex

hormonesorthyroidhormones.Menopausalqualityoflifeimprovedinallthreegroups,althoughtherewereno
statisticallysignificantdifferencesbetweengroups.

α"elusions:DRIsupplementationmaybeaneffectiveandacceptablealternativetohormonetreatmentfor
menopausalhotflashes.

KeyWり極s:Hotflashes-Menopausalsymptoms-Soybeangerm-Isoflavones-Aglycones-Menopause.

H撫灘繍篭磯擬藻
thoughttobeduetothermoregulatorydysfunctioncausedby

estrogenwithdrawalandinitiatedatthelevelofthehypothal-
amus.'Hotflasheshavebeenshowntocriticallyaffect
qualityoflife,includingworkability,sociallife,daily
activities,andtheperceptionofhealth.Inonestudyhot
flasheswerecorrelatedwithanexacerbationofother

symptoms,suchasdepression,insomnia,andjointpain､2
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Althoughhormonetherapy(HT)isthemosteffective
nEatmentforthereliefofhotflashestodate,evidence

suggeststhatlong-termuseofHTmayincreasetheriskof
developingcertainmedicaldisorders.Thedatafromthe
Women'sHealthInitiativeshowedaninci℃asedriskof

coronaryheartdisease,stroke,pulmonaryembolism,and

breastcancerwithestrogen+progestogentherapy(conjugated

equineestrogens+medroxyprogesteroneacetate)afteramean
of5.2yearsoffollow-up.̂Estrogen+progestogentherapy
wasassociatedwitha24%increasedriskofcoronaryheart
disease､*Thus,safeandeffectivealternativesaIEneeded.
Recentlyinteresthasariseninisoflavonesasapotential

therapyformenopausalhotflashes.
Isoflavonesareoneofseveralclassesofphytoestrogens.

compoundsthatexertbothestrogenicandantiestrogenic
properties.Daidzeinandgenisteinat℃isoflavonesthatare

foundinrichsupplyinsoybeansandsoyproducts.Available
dataonisoflavonesforthetreatmentofmenopausal

symptomshavebeeninconclusive;studieswithpositive
resultshavereportedonlyaslightimprovement.Nonethe-
less,therearenostudiesshowingharmfuleffectsof
isoflavonesonmenopausalsymptoms.Thisinconsistency
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may,inpart,beduetodifferencesinmethodsusedtoisolate
isoflavones,concentrationsofbioavailableisoflavones,and

thecompositionofisoflavonesused.Inthisstudyweused

anisoflavone-richsupplementmadefromsoygerm.The
supplementisrichindaidzein,aprecursorofequol,which
alsohasestrogenicproperties.

Inournonrandomized,open-labelpilotstudy,wefound

that40to60mgofdaidzein-richisoflavoneaglycones
(DRIs)improvedthehotflashcompositescoi℃(hotflash
frequency×hotflashseverity)by54%at8weeks/Inthe
presentstudyweconductedarandomized,double-blind,

placebo-controlledstudytoevaluatethechangesinmeno-
pausalsymptomsinresponsetoDRIintakeof40or60mg/
dayfor12weeks.

experiencedduringthemorningandagainintheevening)

andanapproximatenumberofhotflashesfortheentireday.
The10-pointseverityscalewasfirsttranslatedintoa4-point
scale(1,2,3=1;4,5,6=2;7,8,9=3;10=4).Dailyhot

flashcompositescores(averagehotflashseverity×hot

flashft℃quency)werealsoaveragedtoproduceasingle
baselinescoreforeachparticipant.̂Thewomenwerenot
givenanysupplementsduringthis1-weekrun-inperiod.
Atthesecondvisitwomenreturnedtheirrun-inweekhot

flashdiaries,andthosewhofulfilledtheentrycriteriawere

included.Bloodwasobtainedforbaselinefastingtotal

cholesterol,triglycerides,high-densitylipoproteincholes-
terol,low-densitylipoproteincholesterol,andisoflavone
levels.Inaddition,severalhormonelevelsweremeasured.

includingestradiol(third-generationestradiolenzyme
immunoassay),luteinizinghormone,follicle-stimulating

hormone,sexhormone-bindingglobulin,estrone,insulin.

leptin,thyroid-stimulatinghormone,thyroglobulin,freeand
totaltriiodothyronine,andfreeandtotalthyroxine.

Allhormonelevelsweremeasuredbyenzyme-linked
immunosorbentassays(DiagnosticSystemLaboratories,
Inc,Webster,TX).

Extractionandanalysisofisoflavonoidsasaglycones

fromserumsamplesafterenzymatichydrolysisofcon-
jugatesfollowedapreviouslyappliedhigh-pe㎡brmance

liquidchromatographyprotocolwithmodifications.̂'̂In
brief,1mLofplasmaequilibratedtoroomtemperaturewas
mixedwith250ixLof1MNH4ACbuffer,10ixLofB-

glucuronidase(10U/mL),40ijlLofarylsulfatase(5U/mL),
and50ixLofestriolasinternalstandard,andthemixture
wasincubatedat37Cfor16hours.Afteradditionof100

lLLofglacialacid,thesamplewasextractedwith5mLof
hexanetoremovefatcontent.TheiEmainingsamplewas

extractedthreetimeswith2mLofdiethylether・Thediethyl

etherextractswerecombinedandevaporatedtodryness

METHODS

Twohundredthirty-fivewomenwererecruitedfrom

referringphysiciansintheBethIsraelDeaconessMedical

Centerandfromnewspaperadvertisements・Ofthose,191
womenmetinclusioncriteriaandwererandomized・The

inclusioncriteriawerebeingpostmenopausalwithno
mensesforatleasttheprevious6months,betweentheages
of38and60,andexperiencinghotflashesfourormore

timesperdaybut15timesorlessperday.Womenwere
excludediftheywereactivesmokers(morethanonepackof
cigarettesperday);hadtakendietarysupplementscontain-
ingsoyisoflavones,vitaminE,flaxseed,orredclover

withinthepast6weeks;orwereonHToranymedications
fortreatmentofhotflashes(clonidine,selectiveserotonin

reuptakeinhibitors)withinthepast6weeks・Womenwere
alsoexcludediftheyhadabodymassindexgreaterthan
40kg/m̂;hadahistoryofbreast,endometrial,orcervical
cancer;hadapositivepregnancytest;orhadahistoryof
undiagnosedabnormalvaginalbleeding,thromboembolic
disease,cardiovasculardisease,liverorkidneydisease,
diabetesmellitus,orothermajorillnesses.TheInstitutional
ReviewBoardoftheBethIsraelDeaconessMedicalCenter

approvedthestudyprotocol,andallparticipantsgave
writteninformedconsent.

Thestudytookplaceover13weeksinanambulatorycare

setting.Attheinitialvisitadetailedmedicalhistoryand

amenstrualandmenopausalhistorywerecompleted.A
physicalexaminationincludingheight,weight,andbreast
andpelvicexaminationswasperformed､Bloodwasobtained

forhematology(completebloodcount)andserumchem-
istries(aspartateaminotransferase,alanineaminotransferase.

alkalinephosphatase,bilirubin,bloodureanitrogen,crea-
tinine,glucose,andelectrolytes).Urinewasobtainedfora

pregnancytest・TheMenopause-SpecificQualityofLife
Questionnairêandaquestionnaireoncurrentsoyintake
werecompleted.TheMenopauseQualityofLifesummary
scorewascalculated・Womenweretheninstructedtoi℃cord

theirhotflash廿equencyandseverityinaprovideddaily
diaryforthedurationofthestudy.Usinga10-pointscale

(1=mildto10=verysevere),womenrecordedhotflash
severitytwiceperday(theaverageseverityofhotflashes

l26雌"opause.Vo〃j.No.ﾉ‘2"8
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Placebo

(n=45)

40mgDRI
(n=48)

60mgDRI
(n=49)

Age,y(meanSD)
Postmen叩auseslatus，

y(meanSD)
BM1,kg/m*
Alcohol,drinks/wk

Hotflashseverity
Hotflashfrequency
Hotnashsc0応

Race,%
White

A耐can-American

Other

Education,%

Postgraduate
College
Highschool
Smokers(n)

53.8士5．1

5．6±5．9

52.2士4．8

4．0±4．9

53.2±5.（

5．8士6．1

27.4±4．1

1．7±2．6

2．1±0．6

7．3±2．5

15．9士8．4

29.9±6．1

1．8土3．2

2．2±0．6

8．5±3.5

20.2士12．：

28.3±5．2

1．7士2．7

2．1±0．6

7．6士2．6

16．3±8.0
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ValuesaremeansSD・Therewasnosignificantdifferenceamongthethree
groupsatbaseline.
DRI,daidzein-richisoflavoneaglycone;BMI,bodymassindex.
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hormonelevelsateveryclinicvisitandat12weeksfor
isoflavonelevelsandroutinechemistry.

Statisticalmethods

Datafromtheplaceboarmsoftheprevioushotflash
studiesindicatedthatdifferencesinhotflashactivity

betweenbaselineandtheendofthetreatmentperiodhad

anSDoftwohotflashesandfivescoreunitsperpatientper

day.7Thesamplesizeof50womenpergroupprovided80%
powertodetectdifferencesinaveragehotflashactivityof
0.58SDviaastandardtwo-sample/testusingatwo-sided

typeIerrorrateof5%.Hence,50womenwithcomplete
datapertreatmentarmprovide80%powertodetectan
averageshiftof1.2hotflashesperdayorahotflashscoreof
threeunitsperday.Forthegenerationoftherandomization
list,apermutedblockalgorithmforthethreetreatmentsina
1:1:1ratiowasused.Stratificationwasnotusedinthis

study.Studysupplementbottleshaduniquenumbersto
allowdouble-blinddispensing.

Theprimarymeasureofefficacywasthepercentageof
changeinhotflashfrequencyrecordedindailydiaries.
Frequencyandseveritywereanalyzedseparatelyaswellas
togetherasahotflashcompositescore・TheSASstatistical
package(SASInstitute,Inc,Gary,NC)andtheMinitab
statisticalpackage(version14.2,Minitab,StateCollege,PA)

undernitrogengas,andtheresiduewasredissolvedin
100ILLofmethanol/water(80:20.vol/vol).Aftercentrifu-

gation,251xLofclearsamplesupematantswasinjectedinto
thehigh-performanceliquidchromatographysystem.The

reverse-phasehigh-performanceliquidchromatographysys-
tern(Waters2695SeparationModule)with2996Photodiode

ArrayDetectorandaCI8reverse-phasecolumn(Phenom-
enexUltremex5.250×4.6mm)wereused.

Asecondmenopausequalityoflifequestionnairewasalso
completedatthesecondvisit.Allwomenwerethenrandom-
izedtoplaceboor40or60mgofaDRIeverymorning.This
DRI(AglyMax,NichimoCo,Ltd,Shinagawa,Tokyo.Japan)is
aconcentratedisoflavoneproductpreparedfiDmsoybeangerm
fermentationwithKojifungus(Aspe堰/"sawα"wri).produe-
ingP-glycosidaseefficiency,followedbyethanolandwater
extractionandpurificationusingaproprietaryextraction
procedure・Theproductisrichindaidzein(70%daidzein,
10%genistein,and20%glycitcin).Thewomenwere
instructedtotakeasinglesoft-gelcapsuledailythatcontained
either0(placebo),40,or60mg.
Womenreturnedtotheclinicafter4,8,and12weekson

thesupplement.Ateachvisitwomencompletedthe

Menopause-SpecificQualityofLifesurvey,hotflashdiaries
werereviewed,andvitalsiensandadverseeventswere

monitored.Bloodsamplesweredrawnforalipidpaneland
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FIG.1.A:Percentageofdeci･easeinhoiflashseverity廿ombaselineat4,8,and12weeks.B:Pereentageofdecreaseinhotflashfrequencyfrom
baselineat4,8,and12weeks.C:Percentageofdecreaseinhotflashcompositescorefrombaselineat4,8.and12weeks.D:Percentageofdecrease
inmenopausalsymptomsfrombaselineat4,8.and12weeks.
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Totalcholesterol,mg/dL
Triglycerides,mg/dL
HDLcholesterol,mg/dL
LDLcholesterol,mg/dL
Glucose,mg/dL
SBP,mmHg
DBP,mmHg
Weight,kg
BMI,kg/m*

B聖eline

214±42

99士62

74±17

120±37

88士15

120±13

76土9

73.4±12

27．4±4．1

Placebo

12wk

227±86

116士105

74士20

119士31

86±9

117士15

74土10

72．6±12

27.1士4．3

Baseline

214±42

115±61

68±19

123±38

88士19

122±14

76±10

79．1士17

29．9士6．1

40mgDRI

12wk

215士“

113±61

69士17

123士41

92土17

119±13

75士11

78．9±17

29．9土6．3

R乳seline

213±34

108±67

71±22

120±33

88±14

121士15

78±10

75．9±14

28．3士5．2

60mgDRI

l2wk

210±34

113士71

71士20

117士35

87士13

116±15

74±11

75．4士14

28.1±5．2

Valuesaremeans±SD・Therewasnosignificantdifferenceamongthethreegroupsatbaselineandat12weeks・DRI,daidzein-richisoflavoneaglycone;
HDL,high-densitylipoprotein;LDL,low-densitylipoprotein;SBP,systolicbloodpIEssu1℃;DBP,diastolicbloodpressure;BMI,bodymassindex.

forpersonalcomputerswereusedforstatisticalanalysis.The
analysisforthepercentageofchangeinhotflasheswas
basedonthetwo-wayfixed-effectanalysisofvariance
model.Repeated-measuresanalysiswasperformedtodeter-
minewhethertherewasasignificanttreatmenteffectofthe
reductioninhotflashfrequencyovertime.Correlations
betweenchangesinhotflash廿equencyandscoreandserum

isoflavonelevelswerestudiedbylinearregression.Dataare
presentedasmean±SD.APvaluelessthan0.05was
consideredsignificant.

RESULTS

Thedemographiccharacteristicsofthewomenenrolledin
thestudyaresummarizedinTable1.Atotalof147women

completed12weeksofsupplementation.Atbaselinethere
werenosignificantdifferencesamongwomeninbodymass
indexorhotflashactivity.Themainreasonforwithdrawal

fromthestudywasthatthewomenwereeitherunableto

complywiththestudyprotocolorwerelosttofollow-up
(n=30).Eightwomenwithdrewbecausetheystartedtaking
medicationsorothersupplementsthatmightaffecthot
flashes(includingHT,selectiveserotonini℃uptakeinhib-
itors,andvitaminE).Twowomenresumedtheirmenses

af̂errandomizationandwerewithdrawn廿omthestudy.
Twowomenwererandomizedbutthenwithdrawnearly
becauseofabnormalfindingsonbaselineliverfunction

tests.Twowomeninthe60-mgDRIgroupdiscontinued
supplementusebecauseofgastrointestinalsideeffects(one
stomachupsetandonediarrhea).Fivewomendidnot

completetheirhotflashdiariesandwei℃alsoexcluded
fromanalysis.Atotalof142womenhadanalyzabledata.Of

thosewhocompletedthestudy,119werepostmenopausal
and28womenwereperimenopausal.Sixty-threewomenhad

previousexposuretoHTwiththeaveragetimebetweenlast
HTuseandtimeofenrollmentinthestudyof1．5years.

Womenwhodidnotcompletethestudywereyoungerthan
thosewhocompletedtheshidy(51.04.8vs53.55.2y;
P=0.002).However,therewerenodifferencesintermsof

bodymassindex,numberofyearsaftermenopause,previous
useofHT,orbaselinehotflashactivitybetweenwomen
whocompletedordidnotcompletethestudy.

128ハ化"叩｡use,Vo/,ﾉS.Nり.ﾉ,20“

Ourresultsshowedthat12-weeksupplementationwitha
DRIsignificantlyreducedhotflashfîquency.Hotflash
frequencydecreasedby43%inthe40-mgDRIgroupandby
41%inthe60-mgDRIgroupat8weeks,comparedwith32%
intheplacebogroup(P=notsignificant).At12weeks40

and60mgofDRIproduced52%and51%,respectively,
reductionsinhotflashfi℃quency,comparedwith39%inthe

placebogroup(P=0.07and0.09)(Fig.1).Whencomparing

thetwotreatmentgroupstogetherasonegroup(DRI
supplement)againstplacebo,thereweresignificantreduc-

tionsinmeandailyhotflashfi℃quency・Thesupplement
reducedhotflashfrequencyby43%at8weeks(P=0.Hand

52%at12weeks(P=0.048).Whenperimenopausaland
menopausalwomenwereanalyzedseparately,wedidnot
findsignificantdifferencesbetweenthetreatmentgroups

andplacebo.Thisisprobablyduetosmallsamplesizes.

MenopausalqualityoflifeasmeasuredbytheMenopause

QualityofLifesummaryscoreshowedthatwomenreported
significantdecreasesofmenopausalsymptomsfrombaseline
inallthreegroups,buttherewerenostafisticallysignificant

differencesbetweengroups.Allwomenreportednomajor
sideeffects.ThemainsideeffectsoftheDRIweregastro-

intestinalinnature,includingstomachupset(onewoman),
constipation(twowomen),flatulence(twowomen),and
diarrhea(onewoman),althoughonlytwowomenon60mg
ofDRIwithdrewfromthestudybecauseofgastrointestinal

sideeffects.Serumchemistrylevels,includingliverfunction
tests,fastingbloodglucoselevels,electrolytes,bloodurea

nitrogen,creatinine,andcompletebloodcounts,wereall
withinnormallimitsattheendofthestudy.
Toassesstheeffectofisoflavonesupplementationon
cardiovascularriskprofiles,fastingbloodglucose,total
cholesterol,low-densitylipoproteincholesterol,high-density

lipoproteincholesterol,triglycerides,bloodpiEssure,and
bodyweightwereanalyzed・During12weeksofsupplement

use,womenhadnostatisticallysignificantchangesintheir

bloodpressure,bodyweight,orlipid,glucose,leptin,or
insulinlevelsascompai℃dwiththecontrolgroup(Tables2
and3).

TheDRIsupplementdidnotproduceanysignificant
changesinendogenoussexhormonelevelscomparedwith
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TABLE3.Quα加抗“"onoj淀"mlesexhormones,thyroid
ルoJmo"“""",α"d伽s"/伽

l2wkHomlones B空eline 4wk 8wk

LH,mlU/mL
P1acebo

40mgDRI
60mgDRI

Estrone,pg/mL
Placebo

40mgDRI

60mgDRI
Estradiol,pg/mL
Placebo

40mgDRI
60mgDRI
SHBG,nmol/L
Placebo

40mgDRI
60mgDRI
FSH,mlU/mL
PlaCebo

40mgDRI
60mgDRI
Insulin,itlU/mL
Placebo

40mgDRI
60mgDRI

Leptin,ng/mL
Placebo

40mgDRI
60mgDRI
TSH,itlU/mL
Placebo

40mgDRI
60mgDRI
ThyroglobuUn,ng/mL
Placebo

40mgDRI
60mgDRI
FreeTi,pg/mL
PlaCebo

40mgDRI
60mgDRI
FreeT4,pg/dL
Placebo

40mgDRI

60mgDRI
TotalT3,ng/dL
PIaCebo

40mgDRI
60mgDRI
TotalT4,ag/dL
Placebo

40mgDRI

60mgDRI
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Valuesaremeans±SD･Therewasnosign而cantdifferenceamongthethreegroupsatbaseline,4,8and12weeks.LH,luteinizinghormone;DRI,daidzein-
richisoflavoneaglycone;SHBG,sexhormone-bindinghormone;FSH,follicle-stimulatinghormone;TSH,thyroid-stimulatinghormone;T3,triiodothyronine;
Tt,thyroxine.

theplacebo.Therewerealsonochangesinserumthyroid-
stimulatinghormone,freethyroxine,freetriiodothyronine.

totalthyroxine,totaltriiodothyronine,orthyroglobulinlevel
withthesupplements.Thedataforthehormonelevelsare
summarizedinTable3.

Serumisoflavonelevelsatthebeginningofthestudy

we1℃similarlylowamongthethreetreatmentgroups.At

theendofthestudy,serumdaidzein,glycetein,andequol,but
notgenistein,significantlyincreasedinthe40-and60-mg

DRIgroupscomparedwiththecontrolgroup(Table4).

Therewerenocorrelationsbetweeneitherthechangesin

hotflashfrequencyorhotflashscoreattheendofthestudy

andserumlevelsofdaidzeinorequol(datanotshown).

DISCUSSION

Thisstudyobservedthatinpostmenopausalwomenwithhot

flashes,dietarysupplementationwith40to60mgofDRIper
daysignificantlydecreasedhotflashfiEquency・Hotflash
frequencywasreducedby43%to52%at8to12weekswith
thesupplement,comparedwitha32%to39%changeinthe
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TABLE4.Isoflavonesα"dmem加I"“

PlacebC 40mgDR 60mgDRI

Baseline I2wk B懇elime 12W B韮elinE l2wk

Daidzein,ng/mL
Glycetein,ng/mL
Genistein,ng/mL

Equol,ng/mL

4．11±10．6

1．21±2．51

12．35士43．2

3．31±8．88

9．37±33.13

1．83±4.24

15.05±76.40

3．72士6．41

5．84±20．0’

2．49±4．01

4．01士5．54

5．70±8．55

22.77±32.98‘

4．24±5.38α

11.19±22.48

8．89士11.67‘

2.19±4.78

2.64士5.60

5.34±7．52

7．11土11．60

60.90士104.“ノ
15.80±22.78ル
16．04±21．37

13．19±20.55"

ValuesaremeansSD・DRI,daidzein-richisoflavoneaglycone
"P<0.05vscontrol.

P̂<0.0005vscontrol.

placebogroup.Althoughtherewasonlyati℃ndtowardan
improvementwithsupplementswhenanalyzingthethree
groupsseparatelyinthisstudy,thetwotreatmentgroupscom-
binedproducedslightlybetterimprovementinhotflashsymp-
tomsthandidtheplacebo・Thedegi℃eofimprovementwiththe
DRIsupplementissimilartothatoftheselectiveserotonin

reuptakeinhibitoiserotoninandnoi℃pinephrinereuptakein-
hibitorti℃atmentfamily(50%-60%)butvidthouttheirsignificant
sideeffects.'Wealsosawasimilarimprovementin
menopausalqualityoflifeinthetwot1℃atmentgroups;
however,thesamplesizewasinsufficienttodetectastatisti-
callysignificantdifferenceinthissecondaryoutcome.

Functionally,isoflavonescanexertbothestrogenicand
antiestrogeniceffectsdependingontheirconcentration,target
tissue,receptorstatusofthetissue,andthelevelofendo-

genousestrogen.Thestructureoftheisoflavonemolecule

resemblesthatofmanyestrogenicandantiestrogeniccom-
pounds,including17B-estt̂diolandtamoxifen.Daidzeinhas

beenfoundtohavebothweakesti-ogenicandweakanti-
estrogeniceffects・Invivoitsestrogenicactivityisthelowest
ofthesoyisoflavones,butitsmetaboliteequolcanalsoexert
estrogenicactiviw."Othereffectsofisoflavonesinclude
effectsonadenosinetriphosphatase,glucosetransport,anda
varietyofiontransportsystems;antioxidanteffectson

lipids,lipoprotein,andDNA;andspecificactionsonprotein
synthesis,cellproliferation,andcelldifferentiation.

Isoflavonesarebiotransformedextensivelyintheintestine
bytheactionofbacterialenzymes.Theextentofintestinal

bacterialmetabolisminfluencesthebioavailabilityofiso-
flavonesandthereforetheirpotentialforphysiologiceffects.
althoughthedegreeofinfluencevariesamongindividuals.
Insoybeans,genisteinanddaidzeinarepresentasS-
glycosides,whichareinactiveformsofisoflavones・When

consumedtheyundergometabolicconversionintheintes-

tinewherebyasugarmoleculeisremovedけomeach,and

conversiontometabolicallyactiveaglyconesoccurs.After
theconversionapproximatelyonethirdofaglyconesare
absorbedas廿eeisoflavones,andtwothirdsundergofiirther
metabolismbyintestinalfloraandareconvertedtoiso-

flavonemetabolitessuchasequolandp-ethylphenol,which
arethenabsorbedintothebloodstream.Bothintactand

metabolizedisoflavonesfreelycirculateinthebloodandai℃
excretedintheurinewithin24hours.'̂

Pi℃viousrandomizedcontrolledclinicaltrialsofisofla-

vonesupplementationinwomenwithnohistoryofbreast

l30雌"叩αuse.Vol.ﾉ.No.ﾉ,”“

cancerthatlastedmoi℃than6weekshaveshowneitherno

improvementoraslightreductioninhotflashesinwomen
whoconsumedsoyorisoflavonescompai℃dwithcontrol

women.Arandomized,controlledtrialof104postmeno-
pausalItalianwomenwithseverehotflashesshowedthat

76mg/dayofsoyisoflavoneswassuperiortoplaceboin
reducingthemeannumberofhotflashesper24hoursafter
4,8,and12weeksoftreatment(45%vs30%at12wk).

Gastrointestinalsideeffects(constipationandfoodintoler-

ance)werethemostcommoncausesofprematurewith-

drawal廿omthestudy(sevenwomenineachgroup).*̂In
anotherplacebo-controlledtrialof80postmenopausal

women,menopausalsymptomsassessedbytheKupperman
indexsignificantiyimprovedwith100mg/dayofisoflavone
(70%genistein,19%daidzein,and11%glycitein)supple-
mentationfor4monthscomparedwiththeplacebo.Inthat

study,however,hotflash廿equencydecreasedonlyfrom
11.3±0.3to8.2±0.5perdayintheisoflavonegroup.
comparedwith10.4±0．4to9.90．4perdayintheplacebo
group.*''Ina3-monthstudyoforalandtransdermal
isoflavones,adose-dependenteffectoftransdermalbutnot
oralisoflavoneswasseen.Bothformsweremoreeffective

thanplaceboinattenuatingmildtomoderatehotflashesand
othermenopausalsymptoms.'̂Incontrast,arecentstudy
foundthatsoyisoflavoneswereeffectiveinreducinghot
flashesonlywhencombinedwithasupplementofpoly-
unsaturatedfattyacids.'̂Arecentmeta-analysisof17
randomizedclinicalstudiesonisoflavonesupplementation

andhotflashfrequencyfoundstatisticallysignificant
results,'̂whereasanotherearlierpublishedmeta-analysis
of17randomizedisoflavonetrialsshowednoreductionin

hotflashesforredcloverisoflavonesandinconsistentresults

forsoyisoflavones・**Anotherrecentanalysisof11studies
foundthatstudiesusingpredominantlygenisteincomposi-

tionsshowedbenefit,whereaspredominantlydaidzein

compositionsgenerallydidnot.*'However,twoother
previousrandomized,controlledstudiesusingdaidzein-rich
isoflavoneextractedfromsoygermwereconductedin
BrazilandinJapan,andbothstudiesshowedsignificant

improvementinhotflashescomparedwithplacebo.*'*̂
Theefforttodeterminetheeffectsofisoflavonesis

complicatedbythevarietyofdifferentsoyfoodsandan
absenceofstandardizednomenclatui℃.̂*Forinstance,the
chemicalmethodsusedtoisolateisoflavones(eg,ethanol
extraction)mayaltertheirphysiologiceffects・Inaddition.

、20”乃巴脆汀A4m“Tm〃ル化"opauseSociet
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strikingcompositionaldifferencesarefoundbetweentypes

ofsoyfoodscommonlyusedinSoutheastAsiaandthose
usedinWesterncountries.IntheUnitedStatessoyhasbeen

usedmosrtyfortheproductionofvegetableoils,whereasin
SoutheastAsiamanyofthesoyfoodsusedarefermented二

themicroorganismsusedintheirpreparationarecapableof
hydrolyzingtheinactiveisoflavoneglycosidestoactive
isoflavoneaglycones.Thesedifferencesmaybeimportant

withregardtometabolismandbioavailability.̂̂Thereis
alsoconsiderableinterindividualvariationingutbacterial
metabolismofisoflavones,whichcouldfurthercontributeto
inconsistencies.23.24inconsistencles，

Incontrasttoisoflavoneproductsusedinotherstudies,
thesupplementusedinthisstudyisaDRI.Thisisastan-

dardized,concentratedisoflavoneingredientmadeby
extractingtheisoflavonesけomsoygermfermentedwith

Kojifungus,whichtransformstheglycosideisoflavonesin
thesoygermtoaglyconeisoflavones.IntheUnitedStates
thisisoflavoneextractisavailableasanover-the-counter

dietarysupplementtmderthetradenameEffisoy.Kojiisa
microorganismthatpossessesnumerousenzymes,andsoy

germcontainsotherphysiologicallyactivecomponents

besidesisoflavones,suchassaponins.Itispossiblethat
thefunctionalityofnumerouscomponentsinsoygermare

improvedbythecollectiveenzymaticbreakdownduringthe
fermentationstageandthatsuchphysiologicallyactive

componentsarecapturedinthesupplementduringthe
isoflavoneextractionandconcentrationprocess.Inour
studyitispossiblethatthefermentationprocess,alongwith
thehigherconcentrationofdaidzeinrelativetoother

isoflavonesupplements,accountedfortheefficacyofthe
supplement.Startingwiththeaglyconeformmayhave
eliminatedsomeoftheinconsistencyrelatedtointerindivid-

ualvariationingutbacterialmetabolismofisoflavones.

Previousstudieshavealsoshownthattheaglyconeformmay
leadtofasterandgi℃aterabsorptionofisoflavonesthantheir
glycosidecounterpart.̂̂'̂̂
Inagreementwithotherstudies,wefoundnosignificant
changesinendogenoussexhormonelevels.Wealsofound

noassociationbetweenhotflashfiEquencyorseverityand
serumisoflavonelevels.Apreviousclinicaltrialsimilarly

reportedthattheincreaseinbloodorurinephytoestrogen
levelsinthesoysupplementgroupdidnotcorrelatewith

fewerhotflashes.̂'Thisisprobablydueinparttolarge
interindividualandintraindividualvariationsofisoflavone

levels;additionally,theremaybeotherwaysthatisoflavones
affecthotflashes.

Soyconsumptionhasbeenlinkedtothedevelopment
ofgoiter,aneffectindependentofestrogenicity.̂ Ŝoy
antithyroideffectshavebeenshowntoincreaseinpeople
withiodinedeficiency,whereasiodinesupplementationis
protective.Inourstudywefoundnoeffectsofisoflavone

supplementationonthyroidfunctiontests.Thisisnot

surprisingbecauseiodineintakeisusuallysufficientamong
womenintheUnitedStates.Additionally,thesupplement
usedinthisstudycontainsmainlydaidzein,whereasthe

studiesthatdemonstrateddeci℃asedactivityofratand

humanthyroidperoxidaseinvitrohadfocusedongenistein-
fortifieddiets.

Previousanimalstudieŝ'andclinicaltrials'̂*'have

demonstratedthebeneficialeffectsofsoyproteinonplasma
cholesterollevels.However,ananalysisofrecentrandom-

izedcontrolledtrialsshowedsoyproteinwithisoflavone

supplement(average50g/d)wasassociatedwithavery
smallreductioninlow-densitylipoproteincholesterol(mean
3%)withnochangeinhigh-densitylipoproteincholesterol.

triglycerides,lipoprotein(a),andbloodpressure.̂'Inour
studywedidnotfindanysignificantchangesinserum
cholesterol,otherlipids,bloodpressm℃,orbodyweight.
Thereweresomelimitationstothisstudy.Thewashout

periodforthesupplementormedicationtreatmentofhot
flashesof6weeksmaynothavebeenenough.However,

mostofthewomenhadneverusedHTinthepastorhad

stoppedHTformorethan6monthsbeforeenrollmentinthe
study.Ahighdropoutrate(fewerthan50womenpergroup

completedthestudy)mayalsohaveledtovmderestimation
oftheefficacyandsideeffectsofthesupplement・Last,the

inclusionofbothperimenopausalandpostmenopausal
womeninthestudymighthaveaffectedouri℃suitsbecause
hotflashestendtoimproveovertimeevenwithouttreat-
ment.Althoughtherewerenosignificantdifferences
betweenthesupplementgroupsandthecontrolgroupwhen

perimenopausalandpostmenopausalwomenwereanalyzed
separately,thissimilaritymaybetheresultofthesmall
samplesize.

CONCLUSION

Inconclusion,thisstudysuggeststhatDRIsupplements

maybeaneffectivealternativetreatmentformenopausalhot
flashes・Thesupplementsdonothaveanyeffecton

endogenoussexhormones,thyroidhormones,orlipidlevels.
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