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[ABSTRACT］

ＣｏｊｘﾉacﾉymaobノＬｖａｒ・ma-yuenStapf（Coix

seed）isagrasscropthathaslongbeenused

intraditionalmedicineasanourishingfood

However,high-intakesafetyoftheextractofthe

husks,pelliclesandastringentskinofCoixseed

hasrarelybeenevaluated・WeperfOrmeda

safetytestofhotwateｒｅｘｔｒａｃｔｏｆａｌｌｐａｒｔｓｏｆ

Ｃｏｉｘｓｅｅｄ（CRDextract）inratsCRDextract

showednosignificanttoxicityonbodyweight，

bloodanalyses，ｕ｢inalysisandhistopathological

examinationinacutetoxicitytests．

[KeywOrds］

ＣＯ/ｘﾉacﾉymaobjLvar・ma-yuenStapf,Coix

seed,adlay,acuteoralsafetytest,ｒａｔ

1．ＩＮＴＲＯＤＵＣＴＩＯＮ

Agrainwiththehusk[scientiflcname:see｡]ofaCoixseed

(adlay,Job'stears,pearlbarley)belongingtothegenuscoixof

thefamilyPoaceae［scientificｎａｍｅ：Ｃｂｉｘｍｃ〃"'αo6jL

var."7α-Wｲe〃（Roman.）Stapf］iscomposedoffTomthe

outermosttoinnermostlayer：ａｈｕｓｋ［scientiflcname：

involucre]，apellicle［scientiflcname：glume，paleaand

lemma],anastringentskin(bran)[scientiflcname:pericalp]，

andagrain(sarcocam）[scientiflcname:caIyopsis]（Fig.１)．

Weinventedacompositionfbrfbodsormedicaments

containinghotwaterextractsofthehusks，pelliclesand

astringentskinofCoixseed(JapanpatentNo3590042).The

pharmaceuticalcompositionisexpectedtohaveananti‐

neoplasticefY1ect,anti-humanpapillomaviraldiseasｅｅｆＹｾct,and

effbctagainstvariouscutaneousdiseases(orthelike).suchthat

itisusefillfbrchemoprophylaxisortherapyagainsttumors，

andfbrpreventingortreatinghumanpapillomaviraldiseases

suchascondylomaacuminatum，verTucavulgalris，adolescent

verrucaplana,senileverrucaorlaryngealpapillomatosis，

InthepreliminarytoxicitytestofdehulledCoixseed

(yokuinin),itwasreportedthattheadministrationofapowder

dietcontainin９５％yokuinintopregnantratsrevealedno

treatment-relatedefYbctsonbirthindex，viabilityindices，ｓｅｘ
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Fi9.1StrucUlreofCojxw/“ノツ"7αヅ０６/Ｌ,var."fαｼ"g〃Stapf(Coix
seed）

画１０６

2.3Groupconditionanddoselevels

Wheｎｒａｔｓｗｅｌ･e9-weeksold，thetestarIjclewas

administeredatdosesofO(malen=7,female､=7),500(male

n=7,ｆｅｍａｌｅ、=7),ａｎｄ2,000ｍｇ/kｇ(ｍａｌｅｎ=7,従ｍａｌｅｎ=7)．

Thetestarticlewasdissolvedindistilledwaterandinjected

intragastricallybydirectstomachintubation・Atl4daysafter

administration，animalsweresacI･ificedunderanesthesia，

bloodcollectedfiomthevenacavainfierior，andnecropsies

perfbrmed．

Male(､=21)andfbmale(､=21）８－weekoldWisterratswere

obtainedfromCharlesRiverJapanlnc.，（Shizuoka,Japan)．

Ratswerekeptinaroommaintainedatcolltrolledtemperature

(23士2°Ｃ),humidity（55士１０％),andlighting（9:Ｏ０ｔｏ２１:００

hours),with3-4ratspercage.Ａ､imalshadfreeaccesstosolid

fi3ed(CRF-1,OrientalYeastCo.,Ltd.,Tokyo,japan)andtap

w21tel．．
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ratio,bodyweightorgrosspathologicalfmdings').However，

high-intakesafbtytestsoftheextractofthehusks,pelliclesand

astrmgentskinofCoixseedhasrarelybeenevaluated・

Therefbre,weperfbrmedasafletytestofhotwaterextractofall

partsofCoixseed(CRDextract)onrats．
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２．１Productionofextr曲ctofhusks,pelIiclesandastringent

skinofCoixseed(CRDextract）

Hotwaterextractofhusks，pellicles，astringentskinand

獣ainsofCoixseedproducedbyCRDCo.，Ｌｔｄ（Ishikawa，

Japan)wasusedfbrthetestarticle・Hotwaterextractofhusks，

pelliclesandastringentskinofCoixseedcanbeobtained

throughvariousmethods・Specincally，Coixseedwithhusks

(grainswithhusks)arewashedwellwithdistilledwaterand

dried・HusksareIhenlightlygroImdwitharice-milling

machine・Afterdehulling,Coixseedgrainsareseparatedinto

undehulledamddehulIedgrainsusingasievewithameshsize

ofapproximately3.5(5.6ｍｍ).UndehulledgrainsaIeremilled

toobtaininghusks,pelliclesorastl･ingentskinAtthispoint,it

isnecessarytoadjustthestl･engthofthemillingmachineso

thatthegrainsarenotbroken､ikgofgrain,husks,pelliclesand

astringentskinarethenimmersedin7Iitersofdistilledwater

fbrlhour.Next，thissolutionwasgraduallyheatedfbr60

minutestoboilingpoint，fbllowedbyfilrtherboilingfbr60

minutes･Subsequently,thesolutionisconcentratedbyvacuum

centrifilgationfbr60minuteswhileheatingat40-50oCThe

productisthencooled,sterilizedat98oCfbr30minutes,and

driedbyspray-drymethod．

2.ＭＡＴＥＲＩＡＬＳＡＮＤＭＥＴＨＯＤＳ

２．４０bservationofgeneralconditionandbodyweight

Generalconditionwasmonitoredtwicedaily(momingand

aftemoon)fbrl4daysaftel･administration,Bodyweightwas

measuredeveryseconddayfbl･I4daysafieradministration．

2.7Hematology

BloodwascollectedintｏａｔｕｂｅｗｉｔｈＥＤＴＡ－２Ｋａｎｄｗａｓ

ｅｘａｍｉｎｅdfbrwhitebloodcellcount(WBC),redbloodcell

count（RBC),hemoglobincontent,hematocritvalue,mean

colpuscularvolume（MCV)，meancorpuscularhemoglobin

(MCH)，meancol･puscularhemoglobinconcenlratio、

2.5Necropsyandorganweightmeasuremｅｎｔ

Ｏｎｄａｙｌ４,allanimalsweresacriflcedandsubjectedto

necropsies,Thefbllowingorganswerel･emovedandweighed：

brain，thyroids，heart，Iungs，thymus，liver，spleen，kidneys，

testes,seminalvesicle,epididymis,ovariesanduterus．

2.6HistopathologicalexamiI1ation

lnthecontrolandhigh-dosegroLlps（2,000ｍｇ/kg)，

histopathologicalexaminationweremadeofthefbllowing

organs：brain，pituitary，accessoIythyroid，thyroid，heart，

thymus，lung，liver，spleen，kidney，adrenalgrand，testes，

gonecyst，epididymis，uterusandovaries・Ａｌｌｓａｍｐｌｅｓｗｅｒｅ

ｆｉｘｅｄｉｎｌＯ％neutralbufflerfbrmalinandstainedwith

hematoxylin-eosin､Manufactureofspecimenswasperfbrmed

bytheDepartmentofPathology，KanazawaUniversity

Hospital．

2.2Testanimalandhousingconditions

ExperimentalprocedureswereapprovedbytheCommittee

onAnimalExperimentationatKanazawaUniversi可，

Ishikawa,Japan．
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Fig.２Bodyweightofratsoverl4daysaftersingleoraladministrationofCOなノロＣｌ:)抑？‘げ０６/Ｌ､Val｡."7α-1'"eﾉ7S1apI:()ｍg/kg(malen=7,iもmalen=7)：■F

５００ｍｇ/kg(malen=7,female、=7),2,000ｍｇ/kｇ(malen=7,企malell=7）

１０７１：

(ＭCHC)，bloodplatelet，neutrophil，eosinophil，basophiL

monocyteandlymphocyte､Allmeasurementswerepelfbrmed

byＳＲＬＣｏ.,Ｌｔｄ(Tokyo,Japan)．

Bodyweightgainwasunaffbctedbythetestarticleduringthe

testperiod(Fig.２)．

3.2Necropsyfmdings，Ｃｌ･ganweightmeasurementand

histopathologicalexamination

Nosignificantchangeswereobservedinanyorgansat

necropsyondayl4･Liverweightofmaleratsinthe5００ｍｇ/kg

goupwashigherthancontrolandliverweightoffemaleratsin

the5００ｍｇ/kggroupwaslowerthancontroLHoweverno

concentrationdependenceorhistopathologicalabnormalities

wasfbundinthesegroups、Ｔｈｅｒｅｗｅｒｅｎｏｓｉ邸演cant

diffbrencesinotherorgans(Tablel)．

Pathologicalexaminationsofeachorganellerevealedno

abnormalfindings．

2.8Bloodbiochemistry

Thefbllowinga､alyseswerealsoperfbrmedbySRLCo.，

Ltd.:totalprotein,albumin,aspartateaminotransferase(AST)，

alanineamino位ansferase(ALT),alkalinephosphatase(ALP)，

Y-GTP，totalbilirubin，totalcholesteroLneutrallipid，ImL-

cholesterol，LDL-cholesterol，bloodureanitrogen（BUN)，

creatinine,Ｎａ,CLKandglucose(bloodserum)．

２．９Urinalysis

Urinewascollectedbefbreeuthanasia，Hiddenblood，

glucose,andproteinlevelsinureawerequalitativelyanalyzed

usingurinetestpaperobtained丘omWAKO,ＣＯ.,Ltd.,(Osaka，

Japan)．

3.3Hematology

TheMCVvalueof企maleratsinthe2,000ｍｇ/kggroupwas

lowerthancontl･ｏｌａｎｄｔｈｅＭＣＨＣｏｆ蛇ｍａｌｅｒａｔｓｉｎｔｈｅ

２,000ｍｇ/kggi･oupwashigherlhancontrol(p<0.05)(Table２)．

HowevertherewerenosignificantdifFerencesinconcentration

dependenceintheseresults．

2.10Statisticalanalysis

Dataobtainedfomtheacuteoraltoxicitytestswere

statisticallyanalyzedusingStudent，ｓ／-test．Ｏne-way

parametricANOVAwithTukey，stestwasusedtoexamine

bodyweight，organweight，hematologicalandblood

biochemistrydata．

Ｉ

3.4Bloodbiochemistry

ASTvaluesofboｔｈｍａｌｅａｎｄＨ３ｍａｌｅｒａｔｓｉｎｔｈｅ５００ａｎｄ

2,000ｍｇ/kggroupswerelowerthanconLrol(p<0.05)(Table

3).ALTvaluesofn3malesinthe500and2,000ｍｇ/kggroups

were1owerthancontrol（p<0.05）（Table３).ＡＬＰｖａｌｕｅｓｏｆ

ｆｂｍａｌｅｓｉｎｔｈｅ２,000ｍｇ/kggroupwerelowerthancontrol

(p<0.05)(Table3).Finally,Clvaluesoffbmalesinthe500mg／

kggroupwerelowerthancontrol(p<0.05)(Table3).However

3．ＲＥＳＵＬＴＳ

３．１０bservatioIlofgeneralconditionandbodyweight

Administrationofthetestarticlerevealednoclinicalsigns，

adverseefflectsordeathduringthel4-dayobservationperiod

Fｅｍａ１ｃＭ３１ｅ

1月
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」１０８ Ｈ､Hayashietal・標

TnblelOrganweights(mean±ＳＤ.)inratsatl4daysaneradministrationofCoな〃αｼ"1αヅo6jL､var."『α-J'"eﾉ7Stapfextract

Ｍ３１ｅ FemfIlG

Control(､=7）５００ｍ真/kg(､=7）2,000ｍｇ/kｇ(n=7）Control(､=7）５００ｍｇ/kｇ(､=7）2,000ｍｇ/kg(n=7）

Braｉｎ(9)

Thyroids(ｍg）

Heart(9)

Lungs(9)

Thymus(9)

Liver(9)

SPlecn(9)

Kidneys(9)

Testes(9)

Seminalvesicle(9)

Epididymis(9)

Ovaries(9)

Uterus(9)

1.320±０．１８０

0.756±0.069

１３３３±０．１２７

1.724±0.097

0.680±0.175

16.359±1.430

1.098士0.124

2.860±0.223

3.825士0.332

１．１７１士０．１７９

0.458±０－０５８

*ｐ<0.05(comparedwithcontrolgroup）

1.402±０．０９１

0.827±０．１５５

1.258±００７２

1.635±0.260

0.635士０．１１９

１９．０１２士1.076＊

1.248士０．１５６

3.038±０．１７５

3.888±０．１９３

1.087士０．１３８

０４４７±０－０４７

1.467士0.079

0.890士０．２６１

１．３４８士0.072

１．８１３士０．０９１

0.663士0.093

17.258士１．２３１

１．１８７士0.092

2.968士０．１４６

3.888士０．３９５

1.250士０．１１６

0.457士００２３

１．３１４士0.092

0.756士0.069

0.940士0.085

１．３７９士0.096

0.523士0.100

11.644±１．０９１

０．７７１士０．０８１

2.029士０．１５Ｃ

0.610士０．１５９

０．１８６士0.038

1.234士０．１１３

0.827±０．１５５

０．８１４士0.083

1.260士0.073

0.477士0.096

10.403士0.092＊

0.797士０．１１４

１．８５１士０．１４４

0.623士０．１３６

０．２０６±０．０３０

1.287±０．０３１

0.890±０．２６１

0.840±0.022

1.383士０．１４６

0.447士0.077

11.097士０．３９１

0.757士0.057

1.880±０．１８５

0.540士０，１９９

０－２０２士０－０２９

Table2Hematologicalfmdings(mean士SD)atl4-daysaiieradministrationofCoなﾉﾋ7cﾉ]'"7α０６池.var."7αザ"e〃Stapfextracl

ＷＢＣ(10341J）

RBC(104411）

Hemoglobillcontent(g/di）

Hemoglobinvalue(％）

Hematocritvalue(％）

ＭＣＶ(fl）

ＭＣＨ(pg）

ＭＣＨＣ(％）

Bloodplatelet(１０４/い'）

Neutrophils(％）

Eosinophil(％）

Basophil(％）

Monocyte(％）

Lymphocytc(％）

Ｍａｌｅ FemF11G

Control(､=7）５００ｍｇ/kg(11=7）2,000ｍｇ/kg(､=7）Control(11=7）５００ｍｇ/kｇ(､=7）2,000ｍｇ/kg(､=7）

７．８５士2.00

741.00±52.82

14.600±０．３１２

91.25士２．２５

46.89±２．７４

63.36士２．０５

１９．７９±1.34

３１．２０士１．５１

72.90士９．６２

59.03±９．３８

５．９３士７．１２

0.063±0.092

1.790士1.986

３３．１９士６．１２

6.78土1.40

761.50士69.90

１４．５５士１．３４

91.00±８．４１

47.03士５．２９

６Ｌ70土２．２２

１９．１３士０．４３

31.00士０．８２

50.87士24.31

54.55士１．９６

5.67士３．８１

0.03±０．０８

３．１２士３．５４

３６．６３士２．８２

７．４２士2.64

732.67士５９．５５

14.45士１．１５

９０．１７士７．３１

45.15士３．９９

61.65士２．９７

１９．７３士０．８４

32.03士０．８７

54.98士27.57

58.18士１２．７２

４１７士２．９４

０．００

３．３２土４．３６

３４３３士９２１

６．２８士2.39

697.83士35.95

13.70士０．７３

86.00士４．５２

43.32±２．４７

62.07士１．８６

１９．６２士０．３７

31.63士０．５１

83.85士９．５７

56.05土１２．８３

2.28士２．０６

０．２７士０．４１

２．３５士１．１７

３９－００士１３０１

4.88士1.00

726.83士38.36

１３．８２士０．４５

86.50土２．５９

42.77士１．６０

５８．９３士３，０５

１９．０５士０．８２

32.30土０．５３

79.32士７．５２

61.50士５．７１

１．５５士０．５２

０．００

1.90士０．８３

３５０５士５－８６

５‘63士1.18

739.17士24.18

１４．１０土０．４４

88.17士２．８６

42.87±１．２８

58.00士1.43＊１

１９．０８士０．３１

32.92士0.57*２

84.32士９．０３

６１．６３±４．３６

1.98±０．６７

０．１５士０．２０

２．８７±１．４６

３３３７±４．６６

ＷＢＣ：whitebloodcellcount;ＲＢＣ：redbloodcellcount;ＭＣＶ:ｍｅａｎｃｏ叩uscularvolume；ＭＣＨ：meancorpuscularhcmoglobin；ＭＣＨＣ:mean
corpuscularhemoglobinConcentration

零',*2p<0.05(comparedwithcomolgroup）

therewerenotsigmliEcantdiffierencesinconcentration

dependenceintheseresults．

3.5UrinalySis

Hiddenblood，glucose畠andproteinlevelsoftestgroups

werenotsignificantlydifferentthancontrol．

4.ＤＩＳＣＵＳＳＴＯＮ

Manyfbodssuchasnoodles,confbctionsandthelikehave

beendevelopedusingCoixseedasarawmaterial､Nonnally

whenCoixseedsareusedinfbods,theirhusks,pelliclesand

astringentskinareremovedbythreshingandonlythegrain

portionutilized・Inparticular,thehuskisveryhardandcannot

beeatenintact,andhasthusbeenthoughtunsuitableasafbod

ingredient､TheexceptionisCoixseedtea,ｗｈｉｃｈｉｓｄｉrectly

decoctedfiFomgrainswithhusks･

Furthel．，‘‘Yokuinin,，，describedintheJapanese

pharmacoｐｏｅｉａａｎｄｋｎｏｗｎａｓａｋａｍｐｏｍｅｄｉｃｉｎｅｉ、Japan，is

definedasagrainprepaTedbycollectinggrainsofCoixseed，

threshing(husks,pelliclesandastringentskinremoved)and

drying・Yokuininthusdoesnotcontainanyhusk,pellicleand



６
７
４
２

０
７
１
０
７
０
０
７
９
５
９
６
５
４
６
７
１

２
Ｄ
Ｌ
４
３
０
０
６
『
１
５
６
５
０
０
Ｊ
２
Ｌ

Ｏ
０
１
３
９
０
０
５
４
２
１
２
０
１
１
０
１

士
士
．
一
・
一
士
士
士
士
士
士
士
士
‐
’
’
一
士
士
士
士
士

９
３
０
８
５
０
０
３
３
５
０
９
６
５
５
８
０

６
２
０
８
２
０
１
１
１
２
０
３
３
２
７
２
０

●
●
●
●
ｑ
●
①
。
◆
●
●
●
●
●
や
●
■

５
２
０
１
７
１
０
４
３
５
９
９
０
６
１
４
９

１
３
７
６
３
２
１
４
０
５

１

５
１
１
１
１

１ＡcuteOralToxiciIyTestofCoixSced 1０９１

Table3BIoodbiochemicalfIndings(means士ＳＤ)atl4-daysaftel･administrationofCoな/αcﾉﾌﾉﾉ"αo6iL､Val:ﾉ"αザ"e〃Stap｢extract

５．８８士０．２９

２．２５士０．１２
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Ｍａｌｅ Female
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Oralacutetoxicitytestsrevealedthatthelethaldoseofhot

waterextractofwhole-grainCbな/αcﾉ”7αプo6/Ｌ・var､ノガαヅ"e〃

Stapfis＞2,000ｍｇ/ｋｇｉｎｂｏｔｈｍａｌｅａｎｄｆｅｍａｌｅｒａｔｓ、The

compositionofCRDextractisderived丘omnaturalCoixseed，

andthisseedhasbeenlongusedinfbodpreparations,suchthat

wemaysafblycontendthatthecompositionhasno(oratleast

extremelylow)toxicity,andthusshowsgreatsafbty,Itwould
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５．６３±０．３４

２．１３士０．１５

93.50±11.98*’

３８．００±11.37

586.00±134.17

１．００士０．００

０．１０士０．００

73.17±11.09

185.67士１０２．４０
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5.ＣＯＮＣＬＵＳＩＯＮ

Asaresultofintensivestudiestoimprovethispotency，

SuzukietaLhavesucceededinobtainingapharmaceutical

compositionhavingmarkedlysuperiordrugefficacycompared

toconventionalpharmaceuticalpreparationsofCoixseedby

usingthehusks，pelliclesandastringentskinofCoｉｘｓｅｅｄ

(』apanpatentNo3590042).Coixseedsaresafbintheirnatural

fbrm,andthecompositionbySuzukietalmaybeusedsafely

inbothfbodsandmedicaments・Clinicaldoseistypically0.03-

0.049/kgbodyweight/day,ｗｉｔｈ２ｇ/dayofproductusedfbran

adult・Theproductispre企rablyadministeredbetweenmeals，

withlgofproduct3dministeredinthemomingandlginthe

even1,9．

Shouldapharmaceuticalprepal･ationofCoixseedshowing

improvedpotencyandefficacyoverYokuininbedeveloped,il

ispossiblethatitwillfindworldwideacceptance．

ＡＳＴ:aspartateaminotI･ansfbrase;ＡＬＴ:alanineamiI1otransferase;ＡＬＰ:alkalinephosphatase；

*】-8p<0.05(comparedwithcontrolgroup）

aslringentskin､Whendiscussingfbods,thete1.ｍ‘℃oixseed，，

(Japaneseﾙα"-"?"g/)usuallyreflerstothegrainafterthreshing，

unlessotherwisespecified､IfCoixseeddoescontainthehusk，

pellicleandastringentskin,itisthenreferredtoasYokuinin

withhusk,Coixseedwithskin,Ｃｏｉｘｓｅｅｄwithhusk,etc.､Hot

waterextractofYokuininisusedmedicallyandclinicallyin

Japan,andapplicationfbrinsurancereimbursementfbrtheuse

ofYokuininfbrvemIcavulgarisandadolescentvemlcahas

beenapprovedbytheMinistryofHealth,LabourandWelflare・

Recently,somestudieshaveindicatedthatCoixseedpossesses

pharmacologicaleffectsincludinganti-cancer2~！)，anti‐

obesity5'6)，hypoIipemic7)，anti-diabetic8）andosteoporosis

prevention9)．

Clinically,Yokuininex廿actinthefbrmofapowderortablet

isusedinthepharmaceuticalpreparation、Normally、６gof

powder/l8tabletscontain2gofdriedwaterextract・Ｉｔｉｓ

ｋｎｏｗｎｔｈａｔＹｏｋｕｉｎｉｎｅｘｉｍｃｔｉｓｅffectiveagainstverruca

vulgarisandadolescentvemlcaplanaAlthoughsurgical

excision，eleclrocauterization，cryotherapyandthelikeare

employedagainstverruca，mostcasesareactuallyquite

intractableandcompletecureisdifficulttoachieve､Thus,the

adventofanewremedypossessingbothhighsafetyand

efficacyhasbeenmuchawaited､Itisthoughtthatlhereason

YokuininisrarelyusedoutsideJapanfbrtreatingviralverruca

isduetoitsweakpotency．
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要

ハトムギ熱水抽出物のラット急性毒性試験

林浩孝1,2，太田康之3，新井隆成4，島野康子3，高野文英３，JeffifyMichaeiSTRONG2，榎本俊樹５，

上馬場和夫6，太田富久3，鈴木信孝２

’金沢大学イノベーション創成センター

2金沢大学大学院医学系研究科臨床研究開発補完代替医療学講座

３金沢大学大学院自然科学研究科生命科学専攻創薬科学講廃

４金沢大学大学院医学系研究科周生期医療専門医養成学講座

ｓ石川県立大学食品科学科

６富山大学和漢医薬総合研究所

ハトムギの種皮を除いた種子の部分であるヨクイニンは長年，沈資に対する伝統的な漢方薬として利用されている．

しかしながら，ハトムギの殻，薄皮，渋皮の熱水抽出物についての安全性試験に関する報告は当たらないそこで，我々

はハトムギの殻，薄皮，渋皮，種子のすべての部分を含む熱水抽出物（CRDエキス）を高用量(2,000ｍｇ/kg)摂取した場
合の急性毒性試験をラットを用いて行った．エキス摂取２週間後の体重変化血液検査，臓器重量測定・組織病理検査，

尿検査を行った結果，すべての項目において異常は認められなかった．

キーワード：CoZxﾉαcﾉﾌﾉ"7αo6/Ｌ,var."?αﾂz/Gﾉ7Stapfハトムギ，急性毒性試験，ラット


